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of Brasenose College Author of monographs on Roman History especiallv Ronnn [ 

Britain J 

Frederick Jackson 1 urner, M A , LL D , Lirr D , Ph D ] United States of Amenca 

Professor of Histor>% Harvard University Author of Rise of the New West, etc ) (tn part) 

F J W Whipple, M A , Sc D , F Inst P ^ 

Superintendent of Kew Observatory and Assistant- Director of the Meteorological ^Thunderstorms 
Office j 

r Llewellyn Griffith, MA,PhD,FSA,FBA J 

Professor of and Reader in Eg^'ptology, Oxford Universitv Editor of the Archaeo xThehes (tn part) 

I g cal Survey and Archaeological Reports of the Egy'pt Exploration f und J 

Sir I RFDEteK Pollock, PC,KC,LLD,DCL ^ 

Judge of Admiralty Court of Cinque Ports Editor of Law 
Bencher, Lincoln’s Inn Corpus Professor of Jurisprudence, 

1883-1903 Author of The Law of Torts, Principles of Contract 


Reports since i89'> I 
Oxford University,! 
etc J 


Tort 


Frank Richardson Cana, F R G S 

Lditonal Staff, Encyclopeedia Brtjannwa, ! 903-1 1 and I914-|^ 


I ondon, since 1916 Author of South Africa from the Great 
Great War tn Europe, The Peace Settlement 


Staff of The Times 


Timbuktu (in part), 
Tlem^en (tn part), 
Togoland, 
Transvaal (tn part), 


Frek to the Union, The "^Tnpolltanla (tn part), 
Tu&Sia (tn part), 
Uganda (m part), 

J Unyamwezi 

F R Huriestone Jones, M A 

i omt Secretary of the Incorporated Association of Headmasters 
dolloway School 

Frederick Robert Tennant, D D , B Sc J 

Lecturer in Theology and Fellow of Trinity College, Cambridge Author of Philo ^Theology 
sophtcal Theology, etc J 

F Wardell 

President, Eureka Vacuum Cleaner Company, Detroit, Mich 


Headmaster of jTraining Corps, Officers’ 


I Vacuum Cleaner (m pari) 
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I VtBcular System 


Frank W PUK, Jr , M F E * 

C hief Iwigineer, General Electric Compunyi Pittelietclt Meie Author of Biih Vdiage )»‘Tr«Jiifonner (rw part) 

Phenomena^ 

G Anrep, M a 

Lecturer in Phyeielogy in the Univernty of CembrWgev 
Geoffrey A K Cahendeji. M A , P ® A, ] Totdon (tn part), 

Secretary to the Society for Nautical Research and Professor at the Royal Naval hTrafalgar, The Battle of 
College, Greenwich J part) 

Guy CoiLWtN Robson, M A I 

Assistant Keeper in the Department of Zoology, British Museum J vajrjatioil [m part) 

Cj^eorcf C Rhodes I Transatlantique, Compagnip 

Director and General Passage Manager J G6n6rale ^ 

Of orc l Emory Fellows, L H D , Ph D . LL D 1 

Head of Department of History and Political Science, University of Utah, Salt I ake S^Dtah 
City horrnerly President of the University of Maine J 

Cri ORGE Gaylord Simpson, Ph D ] 

Assistant Curator of Vertebrate Palaeontology, the American Museum of Natural iTillndAtiHfl 
History, New York Author of A Catalogue of ihe Mewnote Mammalia tn the Geo r^wUiHWHia 
logual Department of the British Museum J 

Ks V GhOKC/f Herbert Box, M A , Hon D D ] 

Rector of Sutton, Beds Hon Canon of St Albans Davidson Professor of Old 

Icstament Studies m the University of London Professor of Hebrew ind Old f *0* Rw inuimmin 
Icstamcnt Exegesis, King's College, London, I9i3'r26 J 

George U Warbxjrxon 

I ditor of the Sixth edition of Otis Pats and Waists by E Lewkowitsch ind C hief fTung Oil (tn part) 

Chemist of the Lewkowitsch Laboratories J 

Gi ORCE McL/\nf Wood "j 

Editor, United States Geological Survey, Washington Secretary, Chesapeake and I x 
Potomac Telephone Company Author of Texts for United States Geological Survey [ 
ind Press Notices J 

GroRCD M McBride, B A , Ph D 

University of California at Los Angeles 
of Highland Bolivia 

Sir Giorgl Reid 


Uruguay {m part) 


Author of Agrarian Indian Ccwwiimlfcj|Hruguay {tn patt) 

) Turner, Joseph Mallord 


Sajittish Artist See the biographical article Reid, Sir George 

Gilbfri T# Morgan, OBE,DSc,PIC,FRS 

Director, Chemical Research Laboratory, Department of Scientific and Industrial 
Research, london formerly Mason Professor of Chemistry, University of Bir 
mmgham Professor in the I acuity of Allied Chemistry Royal College of Science 
for Ireland, and Professor of Applied Chemistry, Technical College, Finsbmy 
Author of Organic Compounds of Arsenic and Antimony Contributor to Thorpe’s 
Dictionary fif Applied Chemistry Editor of the Chemistry section, I4tb Edition, 
hncyclopcedia Bntanmca 

G 


) William (tn part) 
Thiazolea, 
Thorium, 

Toluw, 

Tnphenylmethane , 
Tropine, 

Type Metal, 

Urea, 

Vanadium 


W Keeton, M A , LL M 
Senioi Lecturer m Law University of Manchester 

H A Bayiis, P Sc 

Assistant, Department of Zoology, British Museum (Natural History) 

Hugh Scott 

For as years Musical and Dramatic Cntic of the Westminster Qatiette, London 
Editorial staff, 14th Edition, Fncyclopmdia Bntannka 

H C Boom, f C G I , M iNbT C E 

Consulting Engineer, Messrs Booth, Wilson and Pettit, London 

H C Long, B Sc ■] 

Editor of Journal of Ministry of Agriculture and I isheriea Author of Common Irnurmu (iff 
Weeds of the harm and Garden, Plants Potsmous to Livestock, Poisonous Plants on the r v 

Farm J 


Torture (m part) 

) Trematodes, 

) TurbeUaria 

I j-Tschaikovsky, Peter Rich 
I Vactturh Cleaner (m part) 


H C Major 

Cajitam, United States Marine Corps Chief of Information Section, Bureau of 
Aeiofiautlci, Navy Department, Washington 

Sir EIarry Hamilton Johnston, GCMG,RCB,ScD,FROS 

Commissioner and Consul General in British Centra! Africa, 1891 Consul General 
in the Rtegency of Tunis, 1897-9 Special Commissioner, Commander m-Chief and 
Govarnor Geneial for the Uganda Protectorate, 1899-1901 Authpr Of British 
Central Africa, 1 he Uganda Protectorate, The Nile Quest, Meria, etq 

Hugh Hal® triou Bkllot, M A , D C L 

Late Assopiife de 1 Institut de Droit International, Honowry Secretary, International 
Law Association, and Grotius Society Formerly Acting Professor of Constitutional 
Law, University of London, and Secretary, Breaches of the Laws of War Committee 
Author of Commerce tn War, Permanent Court of International Justice 

HpNRi SiKON Hymans, Ph D 

Formerly Keeper of the BibUoth^ue Royale de Belgique, Brussels 
Rubens, sa vie el son oeuvre 


Author of 


, University College of Wales, Aberystwyth 
Hon ‘becretarj^ ueogiaphicai Association, and Hon Editor of Geography Author of 
Human Geography m Western Europe, etc Editor of the Geography section, 14th 
Edition, Encympcedia Bnlannica 



^United States of America 

(ift pan) 


l^TuniBia (in part), 
Uganda (tn part) 


Ultimatum, 
[University Courts 


IVan Dyck, Sir Anthony (%n 
part) 

Tibet (in part), 

•Totiidn (hi part), 

Tranoylvaniia (%n part), 
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} Variation (in pari) 


iTrade Routes 


H J Mullfs. 

Professor of Zoology in tho Univanity of Texas. 

Sir Haivord JO£ur Ma<;K»id^ F C 

Chairman of tha Imperioil Shipping and Imperial Economk Committeee Rtidcr 
and afterwards Professor of Geography m the University of London, f90(^ 23 
Author of BrUatn atd the Bntuh Seas^ etc 

HilKJtV jACltSON, 0 M , LITT Be 'j 

1 ate Regius Professor of Greek m the Umvtrsity of Cambridge, Fellow of Irinity Irhsliic nf MilgAfiia 
College, and F ellow of the British Academy Author of 7 cxts to Illustrate ike Ilnfotv j v F i 

of Omk Philosophy from Thaks to Anstotlo J 

Herbert Jennings Rose, M A 

Professor of Gieek, University of St Andrews Fife Jh ellow and Lecturer of Exeter 
Colltige, Oxford, 1907-11 Associate Professor of Classics, McGill University, ipiI-5 
Professor of I atm, University College of Wales, Aberystwyth, i9tp--27 Author of 
The Roinm Questions of Plutarch, Prtmthve Cidlure %n Greece, Primitive Culture m 
Italy, A Uamhook of Greek Mythology, etc J 


Thesmophoria 


Major H L Aubri- y-Fi etcher, D S 0 , M V O 

Late Grenadier Guards Author of A History of the Footguards to 1856 

Hugh Lonoboubne CallkndaR, CBE,MA,LLD,FRS 
Professor of Physics, Imperial College of Science, London 


I Toulouse (/// part) 

"I Thermodynamics (m part), 
^Thermometry, 

) Vaporization 


Author of The American Colonies 


} 

I Tratisport by Air 


United States of America 

(In part) 


Thor 


Herbert Lrvi O&cood, A M , Pii D 

I ate Profess(jr of History, Columbia University 
in the Seventeenth Century, etc 

Howard I Mingos 

Special Writer, New York Times Co author of 7 he Zeppohm 

Henry MacCormac^ CBE,MD, 1 RCP V 

Physiciui, Skin Dcpirtment, and Lecturer On Dermatology, Middlesex Hospital Vurticaria* 

Author of various articles on Dermatology and Patholog> J 

Hj^ctor Mxjnro Chadwtck, M A , Hon D Litt , Hon TX D , F B A. 

Flnngton and Bosworth Professor of Anglo*Saxon, Cambridge University Fellow 
of C late College Formerly University Lecturer m Scandinavian Author of Studies 
in Anglo Saxon InstituHons, The Heroic Age, etc 

Uric adifr Gt nerat Sir Henry Percy Maybury, GBL,KCMG,CB,RL "| Traffic 

Held of Roads Department, Ministry of Transport President of the Institute of >- 
Transpoit, ig2i-2 ^ J Regulations (m pari) 

H NiSBi-T, F r I 

Textile 1 cchnologist and Consultant Author of Grammar of Textile Design 

Sir Humphrey Rollesxon, K C B , M A , M D , Hon D Sc , LL D 1 

Phy‘^lcian in Ordinary to the King Regius IVofessor of Physic, University of Cam- LThiiteni^iifirc 
linage Consulting Physician to the Royal Navy President, Royal College of Phy- f 
sicians, 1922-6 Jomt*Editor (with Sir Clifford Allbutt) of A System of Medicine J 

H St John Bridger Philby, CIE, BA, PROS, ICS (retired), 1 

Lxplortr in Arabn and ( hief British Representative Trans Jordan, 1921-4 Auihm ^Trails- Jordan 
of The Heart of Arabia Arabian Mandates, The Truth about Arabia, etc J 

Henry Seely White | Trigonometry 

Professor of Mathematics, Vassar College, Poughkeepsie, New York ) • ^ 

Henry Thomas Tizard, CB,AFC,FRAeS,F Inst P , F R S \ Thermochemistrv 

Permanent Scciet iry , Department of Scientific and Industrial Research, since I927 J ^ 

Henry Witliam Carless Davis, C B E , M A, J 

1 ate, Director of the Dictionary of National Biography, Fellow and Tutor of Balhol LTE^ijairf 
College, Oxford, and Regius Professor of Modern History Fellow of All Souls, Ox [ 
ford, 1895-1902 See the biographical article Davis, H W C J 

H W Parker, B A 

Assistant m the Department of Zoology, Natural History Museum^ London 
Major Haroi n WlUUM VazeiilE Temeerlev, 0 B E , M A , Lixt D , F B A '] 


I Tweed 


I Tortoise 


University Reader m Modern History and Fellow of Peterhouse, Cambridge* Mill iTredlles flh part) 
tary Adviser at Peace Conference, Pans, 1919 Member of F xccutive of International j \ f ^ 

Historical Congress and of Historical MSS Commission 


Irma A Richter 
A rtist 

Ian F D Morrow, Ph D 
Formerly Senior Moderator, 


Trinity College, Dublin 


“) Theotocopuli, Doiueiuco, 
FTitian (in part), 

J Uccello, Paolo 

I Tirol (m part) 


Isadore Gilbert Mhoge, Ph B*. B L S 1 ♦<# 1 

Reference Librarian at Columbia University Editor, KroegePs Guide to Study end ^UfuVOrsities (in patt) 
Use of Reference BookSt Golumhia University Bihkograpky 

ISADOR LubiN, a B , Ph D 

Ixonomist, Institute of Economics of The Brookings Institution, Washington 

James A FAfeitJtu 

Preeident, united States Sted Corporation 


) 

\ Unemployment Statistics ( in 
) part) 

J United States Steel 
i Corporation 


John Atkinbon Hobson, M A, . . 1 ^ . 

Author of The New Protectionism* Tamtion m the New State, Work and Wealth, A ^Unemployment 
Human Voluakan, Bconomus of unemployment, etc J 
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John Akthue Thomson, M A . LL D 

Regius Professor of Natural History in tlie University of Aberdeen Gifford I ecturer, 

St Andrews, 191s Terry Lectuicr, Yale Universityy 1924 Author of The Study tTrA njamg 
of Ammal Life, Outlines of Zoology, Heredity, Darwinism and Human Life, What Is 
Man?, Concerning Evolution Joint Author (with Professor Patrick Geddes) of 
Evolution, Sex, Biology J 

James Bass Muluncer, M A "I 

I ate I ecturtr 1 1 History, St John^s College, Cambridge Author of History of the rUmversities (m part) 
University of Cambridge The Schools of Charles the Great, etc J 

J C EGBJ RT, PH D , LL D 

Proftssor of Luin and Director, Univeisity Extension, Columbia University Author?- ^ ^ ^ 

of Introduction to the Study of laltn Insmphons, etc J 

J r Miruuii,JP,tCI5 IDudwom.dEl.ctrit 

Secretary and 1 rtasurer of 1 lu Underground Railways Compan> of I ondon 1 muted j 


CoLONLL John Fredlrick Charles 1 ullfr, C B F , D S 0 

Military Assist int to the Chief of the Imperial General Staff Chief C entnl Staff 
Officer, Tank Corps, 1917-8 Formerly Chief Instructor, Camberley Author of 
Tanks in the Great War I he Reformation of War, Sir John Moore's System of 2 rain 
ing, etc 


Thapsus, Battle of, 
'Tyre {in part) 


J F G Pricf, C B 1 Unemployment Insurance 

Pnncipil Assist int Secretary Ministry of Labour, London ) {in part) 

Jamfs FnzMATJKiCF Kp LLY LiTi T) , L R Hist S 1 v 1 ai r i 

1 ate (ulinoui Profcssrir of Spanish L inguigc and I iterature, University of I i\ erpool Y Alcala Urauano, 

Author of A History of Spanish Ltleratnn J Jnan 


J G ButiorKi:, M A 

Civilian I ecturer, Royal Naval Colltgt, (jrecnwich 

J Gould Bearn, M Sc , A I C 

Chemist, Messrs W liter ( arson 6 c Sons, Battersea, i ondon 
J G IIoRNi R, A M T Mecii L 

1 ate Author of Plating and Bothr Making, Practical Metal Turning 

John Graham, L T S C 

Chairmin of the Tome Sol 1 a Association 

John Hilion 

Director of "titatistics, Mimstiy of I abour, 1 ondon 
J Hackin 

Constrvateiir, Musde C uimet, Pans 


*] Toulon {tn part), 

^Trafalgar, The Battle of {tn 

J part) 

I Varmsh 
[Tool 

I Tonic Sol-Fa 
] Trusts, 

^Unemployment Statistics 

J {in part) 

I Tibetan Art 


Joseph H Bonneville, AM 

Department of Ranking ind Finance New York University School of C o mm erce, ^Transfer {tn part) 
Accounts and Fin intt Author of Elements of Business I tnance J ^ 


John Howland I AiHRop, D D Itt ♦ i : 

Pastor, 1 irst Unit man Congregational Church, Brooklyn, New York f Umtarianism {m part) 

James Josjph Mallon, M A It h it n 

Warden of loynbee Hall Hon Secret iry of Trade Boards Advisory Count il ) loynoee Hall 


John J Pershing, G C B 

(feneral. United ‘^tates Army (retired) Chief of Staff, United States Army, 1921-4 
Commander in Chief, American Lxpeditionary Forces in Europe, 1917-9 


1 United States of Amenca (m 

J P<n't) 


JOLiDS Klein, M T itt , Pii D T . 

Director, United Stitcs Bureau of Foreign and Domestic Commerce Author of 
The Mesia — A Study in Spanish Economic History, etc J 


J L Myres, OBE,MA,DSc,rSA , 

Wvkclnm Professor of Ancie it History and Fellow and Librarian of New College, 

Oxford C»eneral Secret iry, British Association for the Advancement of Science J Troad {in pari) 

Jessie L Weston, Litt D ( t, , , 

Author of Arthurian Romances J Tristan or Tnstram 

John Murray ArwooD, M A , D D I tt , 

Dexn, Iheological Department, St I awrence University, Canton, N \ { umversalist Church 


J M Landis, A B , LI B , S J D 

Professor of 1 egislalion Ha i'\ ird I iw School 
Court of the United States 


] Treason (m part), 

Author of 2 he Business of the Supreme rTmst and Trustees {in part), 

J Usury 


James Moeeait, M A , D I) , D I itt 

Washburn Professor of Church History in Union Theological Seminary, New York 
Professor of Church Histoi^, United Tree Ck>ll^ Glasgow, 1915-27 Yates Pro- 
fessor of Greek and New Testament Fxegesis, Mansfield College, Oxford, 1911-5 
Author of Critical Introduction to New I estament Literature, etc 


[Timothy or Timotheus, 
(Titus 


J P PoSTGATL, M A , Litt D I B A •x 

l^te Professor of Latin m the University of Liverpool, Fellow of Trinity College, [Textual Criticism, 
Cambridge, and Editor of the Classical Quarterly Editor m^Chicf of the (Tibullus, Albius (w 

Foetarum Lahnorum, etc J 

Joseph Proudman, MA,DSc,FRS ^ 

Professor of Applied Mathematics and Duectoi of the Tidal Institute, University of ^Tides 
Liverpool J 



J R B 

J Rm 

J S F 

J T McG 

J u 

J W E 

J W»1 

K M 
K N L 
L C M 

L H D B 
L J S 

L T G 

L V 

L Wo 

M A J 
M C B 

M E P 
M G 

M Re 
N A 
NAT 

N B G 


INITIALS AND NAMES dP CONTRIBUTORS 

1 


J R Bond, MBE,MSc,NDA 

Agricultural Organiser for Derbyshire Contributor to the Journal of the Ministry of 
Agriculture 

J Ramsboitom, OBE , MA 

Assist mt Keeper of Botany, British Museum (Natural History) SeuetAry of the 
I innean Society Co editor of the Journal and Transactions of the British Myro 
logical Society 


Sir John Smiih I-lett, KBE,MA,DSc,LLD.rRS 

Director, Geological Survey of Great Britain and Museum of Practicd < eolog) 
formerly Lecturer on Petrology in Edinburgh UniversiG 

John Ierknce McGovern, LI B 

1 iwyer, and PromoUr oi Public Recreation ind C ounsellor to C arnegie houndation 
for the Advancement of leaching 


Joseph Urban 

Architect, Decorator and Sc enic Designer Author of A Book of 7 heatn ? 

John Wiiliam Henry Fyre, MD,MS,rRSL 

Director of Bactcnologic il Department, Guy s Hospital, I ondon and I ectiirer in 
Bacteriology in the Medical Schmil Professor of Bactenolog> in the Unnersity of 
London Hunterian Professor of Royal College of Surgeons, 191 1-2 

James Wii eiams, M A , D C L , LL D 

FormerL All Souls Reader m Roman 1 aw in the Universitj of Oxford and I ellow 
of 1 incoln ( ollege Author of and Succession etc 


Ki NNETii Mac Gowan, SB \ 

Directoi, Greenwich Village Theatre Authoi of The 1 heatn of Tomorrow etc ) 


K N T I rwi LT\N 

Profcssoi of Law, Columbia Ibiiversity, New \oik 


Sir I Lo Chioz/a Money, I R Stat S,I‘RGS,I'ZS 

Author incl JournUist Member )f the War Trade AfJvisor> ( ommitlce 191 •> 8 
Parli imcnt iry Secretary to the Mimstr> of Shipping 1916-8 C hairman of the Ton ^ 
nige Priority Committic, 1917-8 Lditor of the I conomics, Lnginecrmg and In 
dustiies section, 14th tditioa, Encyclopadta Bntannua 

1 H Dudify Buxton, M \ 

Rt idir m Physical Anthroixilogy in the Universitv of Oxford Author of Peoples of 
I sia 


Tump {in part) 


Truffle 

Tonahte, 

Trachyte, 

Tuff 

Track and Field Sports 
Theatre (in patl) 

Vaccine Therapy 


Torture {in part) 


Theatre {tn part) 

Valuation and Valuers {tn 

part) 


Union-Castle Mail 
Steamship Co , Ltd 


Tigris, Turkey {m part), 
Turkomans, 

Turks {m pari) Ur 


L J Spi ncer, MA,ScD,IGS,hCS,TRS ] Thorite, 

lvc,eptr of Department of Mineralogy, Natural Histor) Museum, South Kensington I Topaz, 

I ormerly Scholar of Sydney Sussex College, Cambridge and Harkness Scholar (Torbemite 
I ditoi of i he M incralogtcal Magazine J Tourmahne 


Laura T Gricgs, A B 

Wife of Robert T Griggs the discoverer of the V illty of I en Ihousand Smokes and 
Authoi of The Valley cf I cn Thousand Smokes 


.Valley of Ten Thousand 
Smokes 


lUICiViLLARl *] 

Ttaliiii Vice Consul in New Orleans, 1906 Philadelphii 1907 Acting C onsul at 1^^ / . 

Boston, 1907-10 On the secretariat of the Leigue of N itions, 1920-'^ Author off P*tn) 

Italian Life in Town and Country ^ Ike Awakening of Italy, etc j 


Leo Wolman, A B , Ph D ^ 

Director of Research Amilganiated Clothing Workers Research Staff, Nation il 
Bureau of Economic Research Associate Editor, Journal of the American StahsUcal 
Association 


Trade Unions {m part), 
Unemployment Insurance (tn 

part) 


M A JULi,MS,rHD 

Senior Poultry Husbandman, United States Department of Agriculture W ishington 
Miles C Burkitt, M A , F S A 

I ecturer for the Board of Arc haeologic d ind Anthropologic il Studies ( imbndge 
University Author of Prehistory 

Marlen Edwin Pew 

Editor of I he Lditor and Publisher, New \ork 


Moses Caster, Ph D 

Chief Ribbi of the Sephardic Communities of England Vice President Jewish 
Historical Sociel> Author of A New Hehretv Fragment of Ben Sira 1 he Hthrnt 
Version of the Secretum Secretorum of Aristotle, etc 

Max Ri inhardt 

(merman Theatrical Producer Producer of The M track Oedipus Rc\ etc 
Neis Anderson, M A 

Department of Sociolog>, Columbia University, New 'Vork Author of The Ilobo 
Nicolas A Transehe 

Former Commander in the Russian Navy Member of the staff of the Amencin 
Geographical Society Author of Problems of Polar Research, Genetic Classification 
of Sea he, etc 

Norman Bel Ge.ddes 

Scenic Artist Designer of The Miracle 7 he School for Scandal, etc 


Turkey {in part) 

Typology 

United Press Associations 

Vacarescu 

Theatre {tn part) 
Vagrancy {in pari) 

Tierra del Fuego 

Theatre {in part) 
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R Do 
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R F 

R H Le 
RED 
R M F 


NosmanE Ckump 

Statiitkal Cerrwpondent to 7 he Ftmtieiai Ttmes, London 


of the Royal Statistical Society Joint Author of Clare's A B 
Exchanges 

Nicholas MUebay Botler, Ph D , LL D 


“"*??/ 1 (“1“) 


J 


Pr«»!dfeiit, Columbia Univereity New yorlc Author 0/ The Meamng ef Education, Vunivefflities (m part) 
Bmldtng the American Mahon t Philosophy, etc J 


N 


Author of Physiographic Vmston^ 


)■ 


UMted StAteis of Amotlci {ih 

pm) 


M Jenweman, a B , Ph D 
Profeasor 6f Geology » Univerelty of Cmimfiati 
of the Vmkd States 

Norman Mosley Penzer, MA,FRGS,FGS 1--/ 

Author of Cotton tn Bnksh West Afrtca, the Tin Resources of the Bnltsh Empire, The ^TlH (ifi pm) 
Mineral Resources of Burma, Non Jf^errous Metals and Other Minerals etc J 

Nofl Tancrbd Whiffhead, M B , B S ^ 

Major R A M ( Lite Government Bictenologist, Wellcome Tropical Research ^I^hotdi FCVer 
I aboratory, Khartoum J 

N ViNCENi SiOGWioK, 0 B L , M A , I »R S 


Reader in Chemistry, Oxforil University I ellow and Lecturer m Natural Sciences, ^Valency# 
1 incoln College, Oxford Author of Llet ironic Theory of Valency, etc 




0 


Halecki, D Ph 

l*rof« 980 f of History in Umvtrsity of Wirsiw Austrijin 
Internatiotial Commission o** Intellectual Co operation, Geneva 


l*rof« 980 f of History in Umvtrsity of Wirsiw Austrian Correspondent of the |■tJnlVer 9 l.tie 6 {tn part) 


J 


Otto Hoi stein 

Secretary, American Chamber of Commerce of Mexico Secretary Treasurer, Asso yTfUjillo 
ciaci6n de Lmpresas Industiiales y Comerciales Mexico J 

OwFN WiLi aNs Richardson, MA,DSc.FRS 

YirroW Research Proftssoi of the Royal ‘^ciety and Director of Research in Physics LThArtniATiirB 
at Ling's College i ondon FormtrI\ Wheatstone Professor of Fh>sics, King’s j 
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TEXTILES TO VASCULAR SYSTEM 


EXTILES, the general name applied to I 
the products of the weaver the derivation 
of the word being from L tixere, to 
weave Tor details see the articles under 
the vanous fibre headings, such as wool, 
cotton, silk, flax, jute, artificial silk and 
tellulose 6 ec also Spinning, Weaving, 
Carding, Combing, Fimshing, Dye 
iNG, etc 

TEXTILES AND EMBROIDERIES Inasmuch as “tex 
tile’ is a general term for all woven fabnes, and ‘embroidery” 
IS the ornamentation thereof, it is well, m ti eating the history and 
development of the two subjects to consider the two together 
Ihc following sections are made (i) Europe and the Ntar East, 
{2) India (^) The har East 

EUROPE AND THE NEAR EAST 

Weaving was one of the earliest crafts, if not actually the earii 
f^t, practised by primitive mankind Whether its invention goes 
bick to a time when men were still nomads wc cannot say, but 
It the stage of human development when lake dwellings were 
erected threads were already woven into fabrics Implements for 
preparing the threads, and fragments of the fabrics themselves, 
have been found on such sites There is nothing to show that 
these stuffs were enriched with a pattern The first attempts m 
that direction were probably made by the application ot pigments 
or some sort of simple embroidery 

The East is the n itural home of patterned fabrics The Chinese 
were the first cultivators of the silkworm for the textile threads 
it provides Recent excavations have shown that the \ ilUy of the 
Indus IS the native home of the variety of the cotton plant still 
cultivated for weaving purposes To the valley of the Nile 
has long been attributed the origin of linen weaving To one of 
these regions we should naturally look for the first patterned 
stuffs 

Egypt and the Crimea —The earliest known to exist are some 
linen stuffs from Egypt of the isth century bc {w Tapestry) 
In them pattern weaving has already reached a highly developed 
stage, and far earlier examples may only await the spade of the 
excavator lor the thousand years which follow we again have 
nothing m the way of patterned stuffs The next in chronological 
sequence come from the graves of Greek colonists in the Crimea, 
and are now in the Hermitage museum at Leningrad They are 
mostly of wool, with woven, painted or embroidered ornamenta 


tion The pitterns include figures on horseback warriors, god 
desses, chanoth, animals, birds, vines, flowers anthemion 
ornament, scrolls, diapiers and stripes A few fngments are of 
linen, there is one silk stuff of uncertain age, and some of the 
embroidery is m gold thread I or the most part the graves art 
of the 4th and srd centuries B c , but some are carher and others 
later Stufis of iatt GntcoRoimn times from the burvmg 
grounds of Lg>pt share the common fciturcs of Graeco Roman 
irt then sprt id around the shores of the Mediterranean Linen 
is the princip il matt n il but ( oloured woollen thrt ads, pdrticularl> 
in purple art generally used for the ornamentation, and as timi 
passes the whole fabric is sometimes of wool 

For early Chnstun textiles we are still dependent upon Egypt 
The Cross, plain or jewelled, and sometimes of the looped form 
borrowed from an Egyptian hieroglyph, first appeirs in the 3rd or 
4th century, to bc lollowed by Alpha and Omega, the dove and 
other emblems A little lattr, subjects from the Gospels and the 
Old Test imcnt ire found By this time two sigmfit int changes 
have come about Embroidery t( nds to replace woven ornament 
and silk becomes a common miterial 
Persia and Syria — Pi rsia, the land whence came the first silk 
threads used m the Wist, now chims attention From the begin 
ning Persia held the monopoly of the import trade in raw silk 
from C hma and this it long kept, in spite of efforts made to e\ ide 
It by exploring a northern route round the upper shores of the 
Caspian and a southern ont by sea The earliest known Ptisnn 
textiles belong to the time of the Sassanian kings, who ruled from 
AD 211 until the Mohimmedan conquest towards the middle of 
the 7th centurv Iso silk fabrics of that time art now known to 
exist in Persn but their nature may be learned from conlempo 
rary rock cut lelitfs, representing the royal exploits and amuse 
ments Textile patterns shown in these are so characteristic 
and so f uthfully rendered, that with their aid a number of silk 
stuffs from vanous sources may be identified Chief imong them 
IS a green silk with a dragon of peculiar design evidcntl> derived 
from the art of ancient Babylonia and Assyria It is ideniieal 
with that on the robe of the Sassanian king Chosroes II in rock 
cut reliefs at Tak i-Bostan near Kirmanshah The same relief 
identifies as Sassanian a silk stuff with cocks in roundels, found 
m the Cappella Sancta Sanctorum in Rome in 1905 Other stuffs 
of this group are in the cathedral treasury at Sens m France in 
the treasuries of Sion and Saint Maurice d’Agaune m Switzerland 
and at Aachen in Germany Fngments have also been found m 
the buried sites of the Gobi desert region in Central Asia 




2 TEXTILES A$D 

A few other silk stuffs of the ptnod are more obviously ittibued 
with the spirit of Greece and Rome, and these may have been 
woven m Syria The chief among them, with a pattern of Nereids 
ndmg on sea-monsters, is m the church of Notre-Dame de Valire 
at Sion m Switzerland Another remarkable example, with a 
leopard attacking a bowman, is m the trejtsury of Sens cathedral 

One of the hnest of all existing early silk stuffs has a pattern 
of large circles with representations of the Anminciatitm and the 
Nativity (Plate II , fig 3) It was found }n the Cappeila Sancta 
Sanctorum m Rome, and it is now in the Vatican museum An- 
other fragmentary silk of great interest, at Sens, represents the 
story of the patriarch Joseph A few silk staffs with Christian 
subjects have been found in JEgypt, as well as a far larger number 
of Persian origin Among the latter, those with bowmen on 
horseback shooting arrows behind them arc t^ically Persian 

Sassaman influence persisted long after Persia had been over- 
run by the Mohammedans It is very plainly seen in two remark 
able silk stuffs which were earned to Gcrmmy in early mediaeval 
times One is m the church of St Ursula at Cologne It shows 
a Sassaman king ndmg on a gnfftn and slaying a mythical beast 
tn the other, found m the neighbourhood of Treves, a Sassaman 
king holds aloft a lion cub which he h is snatched from a lioness 
This exploit IS told of Bahram Gor The silk is now m the Berlin 
museum The most remarkable Persian silk weaving of these 
times was found in the year igao in the church at Sunt Josse- 
sur Mer near Boulogne whence it was transferred to the Louvre 
(Plate 1 , fig 2) It has a large design of elephants, and a string 
of Bq^tnan camels for a border An inscription in Arabic char- 
acters indicates the province of Khurasan as the place of origin, 
and approximately the year a d 960 as the date 

Byxantineiir— Very Uttle silk weaving (gv) was done in 
Europe before the secret of silk cultivation was learned Both 
Aristotle the Greek m the 4th century b c , and Phny the Roman 
m the ist century AD , give an account of the silkworm Aristotle 
seems to have gained some knowledge from the soldiers of Alex- 
ander the Great, and apparently he had heard of wild silk, but 
neither he nor Phny knew much about the matter Hehogabalus 
(ad 218-222) is said to have been the first emperor to wear a 
robe entirely of silk, and Aurelian (270-275) declined to allow 
his wife a silk mantle because of its high ( ost 

Silk-weaving was already earned on at Constantinople in the 
4th century, but the industry cannot have been of much impor- 
tance until the eggs of the silkworm were surreptitiously brought 
over by Persian monks from China in the reign of Justinian (527- 
56s), as Procopius relates, and the long guarded secret of the 
Chinese was exposed 

Constantinople was situated at the junction of two continents, 
and as it was the entn^pdt of the trade between Europe and Asia, 
the influence of the East was paramount there The emperors 
raaintamed their own weaving school in the capital, and some of 
the stuffs were intended solely for the use of the emperor and 
the court We learn a little about this from Lmtprand, bishop of 
Cremona, who went to Constantinople m the year 968 He bought 
some silk stuffs there for Otto 1 but five purple stuffs were con- 
fiscated by the officers of the customs, on the plea that they were 
only to be worn by the Byzantines The bishop protests that he 
had seen as good stuffs m the West, brought by the merchants of 
Venice and Amalfi, and he asks why he, a bishop and an emperor's 
ambassador, should be treated as no better than a Venetian mer- 
chant 

Three very remarkable Byzantine silk weavings are of such his- 
torical importance that a brief description of them must be given 
The first was found m the shrme of St Anne in the abbey church 
of Siegburg Two lions m profile advance towards one another 
Between them is a Greek inscription to the following effect 
‘‘Under Romanus and Chnstophorus, our most Chnstian rulers ” 
These two emperors ruled jointly at Constantinople from 921 to 
931 The two hons with the intervening mscnption cover a length 
of about five feet Perhaps it was a stuff of this kind which formed 
the subject of Lmtprand's complaint The second silk is similar, 
but the inscnption refers to Constantine and Basil, whose joint 
rule lasted from 976 to 1025^ It was found m a church m the 


EMBROIDERIES 

Lower Rhine district, and pieces are now in the Berhn, Ddsseldori 
and Crefeld museums 

The third fabric was placed over the body of the Emperof 
Charlemagne m his shrine at Aachen It has a pattern of large 
eircles, each enclosing an elephant, strongly conventionahzed and 
bearing rich jewelled trappmgs Along the bottom there is an 
abbreviated inscnption giving the names of certain officials Thi$ 
stuff IS later than the time of Charlemagne, it probably belong^ 
to the end of the loth century For boldness of design and general 
splendour these three silk fabrics, woven on the imperial looms of 
Constantinople in the loth century, are among the chief mediaeval 
Stuffs we now possess Weavings of this character probably came 
to an end with the sack of Constantinople by the Latins m 1204^ 
Sicily and Spain* — ^It is remarkable that Mohammedan text 
tile art flourished nowhere as it did on European soil, and partly 
under rulers who were the enemies of Islam The first Arabic 
incursions into Sicily took place m the 7th century, and during 
the course of the 9th century the island fell definitely under Mo- 
hammedan rule Silk and gold stuffs were woven m Sicily m the 
loth century, but they cannot be distinguished from those woven 
m other Mohammedan lands In the year 1060 the Normans 
arrived in the island, and the Mohammedans were finally sub-^ 
jugated Weaving went on very much as before, though with 
greater magnificence and luxury, if we may judge from the two 
imperial robes produced at Palermo m the years 1134 and ii8r 
(desenbed later) The lining of the great mantle is woven m 
silk and gold thread with figures representing the Temptation m 
the Garden of Eden, trees, birds, interlacing bands and Arabic let- 
tenng A similar stuff, with horsemen, animals, birdtii iWid serpents 
IS m the tomb of Roger, Norman ruler of Sicily (io7S-p'iiii), at 
Palermo A brocade in pink silk, with a small pattern of gazelles, 
birds and trees in gold, formed part of the robe m which the 
emperor Henry VI (d 1197) was buried at Palermo; there is a 
fragment of this stuff m the British Museum 
The other great centre of Mohammedan weaving ift Europe is 
Spam There the Arabs landed in the year 71 1, and within seven 
years they were masters of the whole peninsula except the north 
west By the 9th century the weaving of silk fabrics was estab- 
lished m Andalusia A remarkable woven fabric, known as the 
“veil of Hishfim," bears the name of Hishfim II , khahf of C6r- 
doba from 996 to 1021 Ihe matenal is a thm gauze, and the in 
scnption borders a stripe of ornament woven in silk and gold 
thread, similar to the contemporary weavings of Egypt In the 
1 2th and 13th centuries some remarkable silk and gold fabrics were 
woven, with pairs of animals or birds, often in circles Before the 
end of the 14th century the pecuhar type of arabesque ornament, 
relieved by bold lettering, associated particularly with the decora 
tion of the Alhambra at Granada, began to be seen m silk fabrics 
The colours are bright — red, yellow and blue predominating Upon 
the final subjugation of the Moors at the end of the 15th century, 
and the re entry of the whole peninsula into Christendom, the skill 
of the Mohammedan weavers was still employed for producing 
stuffs “oeuvres i la moresque,’’ but the influence of Italian design 
grew as the i6th century advanced With the rise of the textile 
industry at Lyons French influence began to be felt 
Italy anti France —The great textile industry of Italy, though 
much influenced by oriental art, followed a more mdependent 
course than that of Spam The soil and chmate were favourable 
to the growth of the silkworm, and Italy became the chief centre 
of that industry in Europe Looms were set up for weaving the 
thread into fabnes As early as the uth and 13th centuries silk 
weaving industries were found m the great cities of the north, 
such as Florence, Venice or Genoa In the south they grew 
up as the pohticid upheavals of Sicily led to the migration of 
craftsmen to more peaceful industrial centres In the 14th cen- 
tury Lucca became famous throughout Europe for its woven stuffs 
Silk weaving was also carried on at Venice, Genoa, Vicenza, 
Florence, Bologna, Milan, Turin, Siena, Naples, Catanzaro, etc 
In the second half of the 15th century Florence had a large num^ 
her of factories, sending stuffs to Rome, Naples, Genoa, Catatonia, 
Seville, Lyons, Avignon, Antwerp, Turkey and elsewhere In the 
iSth century stuffs were still sent to HoUand, Germany, Tuirkey, 
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WOVEN BROCADE HANGING 

A wall hanging of woven brocade of the Ming Dynasty 15th century This hanging woven 
entirely In one piece was originally made for the Winder Palace In the Province of Jehol Mongolia 
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Tapest y of early 18th century Portuguese reedlepoint The de ign which is in the gros point stit h worked out with polych orr^e silk threads on a grou-'d cloth of canvas 
commemorates the return of Ferdinand Pinto a Portuguese adventurer ar^d traveller fr m the Ea t The choice of an historical event for the subject of the design as well as 
the b iliiant olour and the scalloped border is characteristic of Portuguese work of this period The tapestry owned by Quill Jones is now m the Brooklyn Museum New York 
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CHINESE TEXTILES 

Early 18th century wall hanging of white satin embr-^idered with coiored silk 3 E ghteerth century Cfhmese red velvet chair cover The embroidery i done with gold th eads on red 

One of a se les of four panels reprpsent ng the Drago t Boat Festival m honor of Chu Yuan statesman satin background 

and poet who was drowned in Milo River 295 B C This panel is of embroidered silk middle 18th 4 M rg dynasty (1368-1644) woven damask The character found in each flower as well as the design 

century and texture of the material indicates the work is of Chinese or gin 



EMBROIDERERS AT WORK 

1 Skilled Japanese embroiderers at work In Kyoto Japan They succeed m 3 Hungarian woman displaying a sample of the beautiful embroidery char 

producing a product that will defy many destructive elements acterlstic of that country Heavy thread is used to create many of 

2 Swiss embroiderers working in front of a shop in Lucerne Switzerland the effects produced 
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Barbary and South America The Venetians* too, carried their 
operations far aieid It was claimed for them that they studied 
to suit the colours and quality of their fabrics to the markets for 
which they were destined, both m Italy, and ‘*all over the world/* 

The foundation of the silk-weavmg industry in France in the 
1 6th century, and its subsequent enormous development, chal- 
lenged the Italian monopoly Italian weavers were attracted to 
f ranee At Tours there were numbers of Genoese, and m the early 
days of the industry at Lyons there were many Genoese and Flo- 
rentines Weaving was also earned on m other French towns, but 
during the 17th century the highly organised industry at Lyons 
gradually grew until It outstripped the Itabans and reached that 
eminence which it has since maintained throughout Europe 

Great Britain*-*— For many centuries Great Britain was pro- 
vided with the silks it needed from abroad Henry VII , when he 
desired to give some vestments to Westminster Abbey, had 
specially woven for him at Florence at great cost some mag- 
nificent fabnes of red velvet and cloth of gold with a pattern of 
roses and portcullises One of these vestments is still preserved at 
Stoneyhurst college (Plate 1 , fig 4) 

In the 16th century much silk was worn m England, but very 
little was woven, and Italy was still the chief source of supply 
In the following century, in a speech from the throne James 1 
urged mulberry-plantmg for rearing the silkworm It was tried, 
and foreign weavers were brought m Silk culture did not pros- 
per, on account of the late spring, but weaving went on, and there 
were already large numbers employed when the revocation of the 
edict of Nantes brought in many thousands more refugees con 
nccted with the silk industry Voltaire, who spent some years 
in England a generation later, speaks of an entire suburb of Lon- 
don (« c , Spitalfields) peopled with French manufacturers of silk 
Others settled m Soho, Long Acre or Seven Dials Weaving m- 
dustins ilso grew up at Canterbury, Norwich, Sandwich and other 
provincial towns It was claimed that the Canterbury stuffs 
equalled any foreign silk 

During the i 8 th century the brocades of Spitalfields followed 
pretty closely the work of Lyons, and it is not always possible to 
distmguish between the two Although gold and silver thread were 
made m the parish of St Gilts, Cnpplegate, metal threads were 
not so freely used by the Spitalfields weavers, and patterns tended 
to be a little simpler The industry has now left Spitalfields, and 
subsequent work m East Angha, though shrunken in output, still 
maintains the same high standard of craftsmanship and materials 

Persia and turkey —When Persia emerged again from alien 
rule early in the i6th century under the Safidian dynasty, a new 
era for tht arts was maugurated The Shahs had their own cstab 
lishments of craftsmen with a director general, and overseers for 
the separate crafts Some followed the movements of the court, 
others were settled on the royal estates and in convenient centres 
The best materials were supplied, and there was no stmt of labour 
or expense Under such conditions, some of the most remarkable 
stuffs ever woven were done m Persia The most sumptuous 
velvets, with human figures, birds and trees, often on a gold 
ground, were made (Col Plate, fig 2) Brocades represented 
historical scenes, figures, landscapes, animals, birds and flowers 
The floral patterns of Persian stuffs are unsurpassed anywhere in 
the world During the i8th century and subsequently, foreign 
intercourse has led in some degree to the adaptation of European 
p^itterns 

What IS geographically classified as “Turkish** art is not the 
indigenous art of the once nomad Turkish tribes who ultimately 
overran Asia Minor and south eastern Europe and there estab 
hshed a heterogeneous empire It is the art of the conquered 
races under Turkish rule Nevertheless there does gradually 
emerge, m those lands a unified art, largely under Persian influence, 
but not altogether unaffected by the relations of the Ottoman 
Porte with Italy (particularly with Venice) in the i6th and subse- 
quent centuries A brocade in the Lyons Museum, with a pattern 
of pairs of lions within roundels, in gold thread on a red silk 
ground, has an Arabic inscription giving the name of Kai Kubad, 
the Sdijuk Turk, sultan of Icomum (Konieh) in Asia Minor m the 
early years of the 14th century 
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This important stuff shows some affinities with Bya^ntine art 
In the 16th century velvet brocades lecallmg the contemporar> 
lobed or “Gothic** patterns of Italy but with a strong oriental bias 
were woven in Turkey both for home use and for export 

Embroidety^^Like all other crafts, embroidery had its origin 
in the daily needs of humanity Ihe problem how to join two edges 
of a fabrjd together must have arisen very early, and even a seam 
as so many oriental embroideries show, may be treated decora 
tivcly Once the needle was invented whether a sharp fish bone 
a thorn, a pointed stick, or a metal wire, the natural instinct to 
pass the limits of mere utility and to indulge in decoration would 
make itself felt A good deal of what has been said above about 
woven patterns is applicable to embroideries A few embroideries 
mostly m wool, though gold thread occurs as well, were among the 
stuffs found m Greek graves in the Crimea (see above) Ont 
m particular, of the 4th century b c , shows an Amazon on horse 
back In later Rom in times embroidery was practised very much 
m the same way as it is today, as examples from Egypt show 

Perhaps the most sumptuous of all mediaeval embroideries is 
the imperial mantle at Vienna It is of red silk, with a lion spring 
mg upon a camel, worked in gold thread and silk and enriched with 
pearls and gems An Arabic inscription round the edge records 
that It was made at Palermo m Sicily m the year 1134 The de 
sign probably has reference to the capture of the island from the 
Arabs by the Nonnans, which had then recentl> taken place The 
imperial ilb, also at Vienna, has a border of griffins m gold em 
broidery An inscription in Latin and Arabic records that it was 
made at Palermo in 1181 

England was renowned for Us embroidery (“opus anglicandm”) 
m mediaeval times, and a number of remarkable English vest 
ments are still preserved m England and on the Continent Em- 
broidenes of Elizabethan times show much beauty m design (see 
Dress) A strong oriental bias, due to trade with the East is 
found m the 17th century Ihe great flowering trees worked in 
wools are copied from Indian designs The i8th century mam 
tamed the standard of earlier limes, and much has been done of 
late years to encourage this beautiful craft 

I rcnch mediaeval embroidery has much of the sweetness and 
grace that we should expect to find Later work has reflected the 
various influences which have moulded I rench art Early Spanish 
work has Mohammedan char at tens tics In later times, embroidery 
in the peninsula runs parallel with the Italian, but there is a tend 
tncy towards greater elaboration and brighter colours The 
influence of Italy became widespread through its pattern books 
for embroidery and lace work, copies of which were earned to 
other countries and sometimes reproduced In the Netherlands 
the work of the great schools of painting which arose m the i sth 
century is reflected in embroideiy The embroidery of Germany 
and Scandinavia is largely domestic m character In the islands 
of the Aegean, peasant embroidery has reached a stage of develop 
ment hardly matched on the continent of Europe The cm 
broideries are mostly m silk upon linen, for dress and domestic 
use Different islands have their own distinctive patterns 

In Turkey and Persia embroideries have followed a parallel 
course to woven fabrics, and similar motives are used A great 
deal of embroidery m silk and metal threads upon linen scarves 
and towels was done in Turkey during the 19th century Much 
white work has been done in Persia 

Bibliography — Victoria and Albert Museum catalogues, I Eriera, 
Catdpgue dEtoffes (1907 etc), R Cox, Vart de dicorer /ej ttssus 
(1900) , M Drcger Kumtkmche Entwtcklung derWeberu (1913) , O 
von Falke, Kunstgischichte der Weberei (1913) , J Ltssmg, Ccwtbe 
sammlung (1900-09), A Book of Old Embroidery (1921), L dc 
larcy, La Brodenc du XB Sthle jmqufa nos jours (Angers 18^, sup 
plement 1900) , Spanish Art^ Burlington Magazine Monograph (1927) 
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INDIA 

Indian textiles have been famous from remote ages Cotton was 
known to the Babylonians as smdhu, to the Grteks as smdon, and 
the natural inference as to its origin has been lately confirmed by 
the discovci> at Mohenjo Daro, in the Smdh valley, of true cotton 
(Gossypmin) fabric dating from the 3rd millennium b c It was 
not until the 13th century that the plant was introduced into 
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southern Europe Imitations of Indian cotton were first made in 
Manchester m the 17th century^ but the imported material held 
Its ground Numerous English names of cotton fabrics are of 
Indian origin calico from Calicut, cramoisy from the kermes 
insect, chintz from Hindi chmtj ctta, meaning spotted or vane 
gated, bandana from bandhud, the process of tie-dyemg, shawl 
from Hindi Ma From the most ancient times plain and decorated 
cottons of all sorts have been used m untailored lengths to form 
the principal elements of wearing apparel — dhott or lower piece, 
dupattd or scarf, and pugn or turban and the san (draped robe) 
or ihagrd (skirt) worn by women Perhaps the most famous 
weaves are those of Dacca, including both decorated fabrics of 
some strength, and the filmy undyed muslins (tnalmal) known 
by such poetical names as “running water,’’ “woven air,” and 
* evening dew” , the hst named may be woven of yarn so fine as 
to require 250 m of it to weigh a pound, and as much as Rs 500 
may be paid for a piece of plain muslin 10 yd m length by i in 
width In many early Indian sculptures it is indicated that mushn 
garments are worn, but they are so thin and transparent, except 
where the folds or edges ot the material appear, that the figures 
seem to be nude 

Silks arc mentioned in the Indian epics, but these may have 
been imported from C hina Three varieties of silkworm are native 
m India {tasar, muga md m), but it is not certain that the true 
mulberry silkworm was ever cultivated there belore its introdue 
tion by the East India company in the 17th century The mam 
types manufactured are the plain, figured or shot material satins 
chine and brocide Typical of present day production are the 
brod!ided silk gauzes of Benares 

Woollen shawls and blankets are commonly met with in the 
Punjab, but the most famous woollen textiles of India are the 
shawls (^(ila) and cloaks (choga) of kashmir Nothing of high 
quality has been produced for many years, but fine old examples 
are common both in Europe and America and m the collections 
of Indian princes kashmir shawls should be carefully distin- 
guished from the machine made Scotch imitations known as 
Paisley shawls, from the place of manufacture 

The kashmir woik is of two kinds, woven (Hit or kanikar) and 
embioidtrcd (amhkar ) , the wool used is the under fleece (pashm) 
of a goat The work is produced by a collaboration of at least 
four craftsmen, a designer, colour designer, the man who plots 
the weave ind the actual weaver Whether woven or embroidered 
a kashmir shawl is almost always made of many small pieces, 
which are stparatelv prepared and joined together, the joining is 
so skilfull) done as to be almost imperceptible The peculiar 
“Kashmir shawl pattern,” “wind blown cypress ” “cone,” or 
‘ flame ’ pattern is it has been vanousK called is knov^n to the 
weavers as buta 1 term used throughout India to denote any floral 
motif in design The Rampur chadar, a square shawl, cream col- 
oured without ornament or with embroidery of the same colour 
has generally a silk welt and still made in a good quality, is some 
rimes known as i ring sh iwl from the tact that the fineness of the 
texture makes it possible to draw the whole of such a shawl 
through a finger ring The best detailed accounts of the making 
of Kashmir sh iwls are m Moorecroft s Travels and \\att’s record 
of the Delhi exhibition of igo2-o^ (See Bibliographv ) 

Dyeing — Coloured garments of wool and silk are often re 
ferred to m the epic period and in literature Some elaborate tex 
tile designs appear m the early reliefs, others m Gupta sculpture 
md the paintings of Ajanta, later on also in the paintings of the 
Gujarlti and RIjput and Mughal schools A hamsa laksana 
(goose pattern) is often referred to m the literature, appears in 
the paintings alluded to, and is still made in muslin brocade at 
Aurangabad The most important Indian dyes are indigo (ml), 
madder (Manji^tha “Manjeef ) and chaya root Synthetic dyes 
h ive now come into general use 

Indian dyes are applied in two ways, either to the warp and 
woof threads to be afterwards woven into self coloured, patterned, 
or shot fabrics, or repeatedly to a finished textile usually cotton, 
whenever it is washed or a change of colour is desired The most 
remarkable work of the latter kind may be studied in the elabor- 
ate zigzag designs of the turbans of Kota and Alwar, a fabric 
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may even be doqble-dyed so as to appear of different colours back 
and front For the various methods of applymg a dye or dyes 
locally to produce a coloured design on a finished fabnc, see below 
Block Printiiig and Painting ^These processes range m 
comphcation from simple pnnting m black on white from wood 
blocks, through combinations of block printing in many colours 
combined with dye painting, to work entirely dye painted by 


Impressions of i9th century wood blocks used for stamping 

EMBROIDERY DESIGN (LEFT) AND FOR COLOUR; PRINTING (RIGHT) 

hand, and with or without the use of a resist The technique is 
almost exclusively applied to cotton, and material for garments, 
bed covers, and hangings of all kinds is produced 
lo give a very simple example of the process, a resist paste 
of lime and gum, or oil and beeswax, may be printed from wood 
blocks, the cloth is then dipped, and when the resist paste is sub- 
sequently removed, a white pattern on a coloured ground remains 
The art has reached its highest developments in Rajputana and 
M isuhpatam The latter town, m the Madras presidency has long 
manufactured printed and painted cottons both for local use and 
also in special designs for export to Persia on the one hand, and 
Sum on the other At Masulipatam the process is largely one of 
hand painting (qalmdar) with a brush or pencil (qalm) made of 
steel wires, with this brush a design is drawn in hot beeswax, 
which penetrates the material, and after dyeing, the wax is re 
moved by boiling Although a different tool is used, this is essen 
tially the process known in Java as bahk (qv) In the case of a 
design of many colours, the process must be repeated for each 
colour The most noteworthy productions of Masulipatam and 
Kalahastn in the south are the well known palampores In design 
these arc of two types, those of the mihrdb type, suitable for 
hangings but essentially of the Mohammedan prayer mat type, 
ind having the main element of the design consisting of a beauti 
fully designed tree of life with birds and animals, and those 
representing mythological subjects, mainly intended for canopies 
to be used in Hindu temples 

Tinsel Printing and Painting -~In the “wax cloth” tech 
nique of Peshawar a preparation (roghan) of oil just stiff enough 
to be drawn out into threads by the iron style which is used m 
making the design is applied to the ground then gold, silver 
powder or gold leaf is applied, and this naturally adheres only 
to the roghan As the roghan is often mixed with powdered lime 
to give It body, the resulting design stands a little above the 
general surface and we have practically a form of gesso 
The most exquisite and delicate tinsel pnntmg is done m Raj- 
putana, largely on fine muslins intended for pagns or turbans 
Here glue, gum, or lac is first printed from a wood block, and 
then gold leaf pressed on to the surface Very often the gold is 
employes on a coloured design of floral motifs previously pre 
pared The technique is practised m other parts of India, but 
perhaps the most magnificent examples are the gold pnnted 
batiks of the island of Bah, known as katn prada 
The special and highly developed technique of tie-dyemg (ban- 
dhndf ctman) is practised chiefly m Rajputana Central India 
Gujarat, and in the island of Bali In this technique, a design is 
worked out, typically m spots but also m squares or zigzags, by 
an elaborate process of tying up small portions of the cotton or 
silk fabric so tightly that the tied parts do not take up the 
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EUROPEAN AND PERSIAN SILKS AND VELVETS 

1 Italian velvet brocade of the 16th century Venetian red o^ound with 3 Silk with Annunciation design used as a cushion cover one of the finest 

design In gold thread early silk stuffs found In the CappelJa Sanctum Smetorum Rome 

2 French Le Char du Solell brocade made at Lyons about 1760 the 1903 now In the Vatican 

design as reproduced it one third actual size 
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COURTE Y or THE MU EUM Of FINE ARTS BOSTON AND DR A K COOMARA WAMt 

INDIAN AND INDONESIAN TEXTILES, 18TH AND 19TH CENTURIES 

Above Tvfo fragments of turbans of embroidered muslin Rajputana India 

Centre. Left A garment piece of cotton batik with superposed design of stamped gold loaf (kain prada) from the island 
of Bali east of Java Right Fragment of painted muslin Rajputina India 
Below Left That (chine) silk sarong with gold brocade border Sumatra The threads are parti dyed before weaving 
and the design appears alike on both sides Right Typical gold brocade (kimkhwab) Benares India 
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INDIAN BROCADE 

Silk and gold brocade part of the border of a san 17th century 
probably from Aurangabad In the Museum of Fine Arts Boston 
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EUROPEAN AND NEAR EASTERN TEXTILES 


1 Fragment of silk about A D 960 from Khurasan Persia with repre 

sentations of elephants and in the border camels This piece as 
illustrated found In 1920 in the church of St Josso sur Mer near 
Boulogne is now in the Louvre 

2 Persian embroidery with characteristic designs of birds and floral 

patterns 


3 Cope of red velvet and cloth of gold with a pattern of roses and port 

oullises Woven at Florence as a vestment for Westminster Abbey 
during the reign of Henry VII (1457--1509) it is now at Stony 
hurst College England 

4 Detail of the border of an 18th century Egyptian linen hanging with 

floral embroidery In wool 
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EMBROIDERED CHASUBLE 

Early 16th ocntury chasuble of dark blue velvet orphreys and ornaments embroidered on linen with silver oilt 
threads and coloured silks 4 2 x 3 5 A chasuble is VYorn as the outer vestment of the celebrant at the Eucharist 
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colour when the fabric is dipped The process must be repeated 
for every colour element m the design 
In the elaborate weaves (patolas and tkats) the charac- 

teristic feature is that the warp or woof threads, and often both, 
are individually and locally coloured by a tie dyeing process be 
fore the warp is laid, the distribution of the colour on each thread 
IS carefully calculated, so that the pattern will appear when the 
cloth IS woven, without further manipulation The term Chin^ 
(Italian alh Chinese) is French, the fabrics having reached Europe 
from the East, but the technique is not Chinese From the 
sporadic distribution of the method it miy be inferred that it is 
a very ancient one, and perhaps of Indian origin It extends to 
Turkey, and from Persia and Turkestan (Bokhara velvets and 
darai silks) through India (Gujarat and the Dtkkhan but not in 
Ceylon) to the Malay peninsula (Trmgannu), Sumatra, Java, 
Ball and Cambodia, and in a very simple form (kasun) to Japan 
Best known are the patolas (silk safts worn at weddings) of 
Gujarat (Cambay and Baroda) , under this name, the material has 
also been extensively exported to Java and Bah, where it is mueh 
prized Very fine and elaborate examples in which both warp and 
woof threads are dyed leproduce animal and floral motifs The 
same techniqut is employed in the preparation of striped khaitjart 
mashrm^ mixed silk and cotton fabrics used by Muslim women 
and made in the Punjab, Benares and at Ayyampet in the Tan 
jore district, mainly for the Haidarabad market The gorgeous 
tkats of Sumatra are generally interwoven with gold thread The 
double ikats of Ttnganan m Bah are of cotton and are used as 
coverings for temple offerings Fine and large examples of cotton 
ikats are made in many other islands of the arehipelago, the gar- 
ments and shrouds from Sumba being the best In Cambodia very 
beautiful silk ikatSy known as mmpof hoi, are still made by tra- 
ditional methods under the supervision of the Direction dcs Arts 
Cambodgiens at Phnom Pen 

Brocades* — These are textiles of silk ip which the pattern is 
distinct from and supplementary to the weft, and thrown on its 
surface, small needle like spools being thrust between the warp 
threads wherever the design requires, the term is generally used in 
connection with silk fabrics, but the method of weaving flowered 
muslins (^amdam), the decorated cottons {etinh) of Ceylon, and 
the kantkar type of Kashmir shawls is essentially the same Silk 
brocades may bt of pure silk (amtu) or silk and cotton {Imnru) 
or interwoven with gold threat (kimklmab) , these types pass 
into each other by gradual transitions, and the ktmkhwab ranges 
from types in which metal threads are very spanngly employed 
to pure cloth of gold or silver Of pure silk brocades none is more 
beautiful than those of Surat, which have floral sprays all over 
them and borders of conventional trees, the most exquisite of the 
kimkhwabs irc those of Benares (ilreidy famous for its textiles 
before the Gupta period) Ahmidabad ind also Aurangabad 
The miking of gold thread (kalabatun) for use in weaving and 
embroidery is still a flourishing industry as much as ^ooooo m 
per annum being produced m Delhi alone This is a highly 
bpecidli/ed Cl aft Silver gilt wire is first drawn through fine holes 
in an iron plate until no thicker than a hair, then beaten flat on 
in anvil, then twisted round a silk thread found ition 
Embroidery — Only a very few of the most important types 
of Indian embroidery can be discussed Embroidered garments 
md needles arc mentioned already m Veche texts, and although the 
use of untailored draped material is characteristic of Hindu cul- 
ture, tailored garments have been in use from a remote period 
The phulkarts worn by lat women of the Punjab and Rajputana 
are well known in Europe, they arc used as hangings These are 
executed in a darning stitch, done from the back, in white or 
yellow silk on coarse red cotton, m diapers or floral designs cov- 
ering the whole ground, m good examples the stitcks are very 
close and short, and the regularity of the design is secured by 
careful countmg Another type is earned out m cross stitch, with 
effects like those of European samplers 
Exquisite work in chain stitch is characteristic of the Punjib, 
Rajputana, and Kach In one type, known as shUkadar, and used 
m embroideries for many purposes small pieces of mirror glass, 
manufactured at Karnak are introduced into the design, and 
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bound down by stitching round them In the Punjab, the cm 
broidered floor coverings are esfiecially admirable m Jaipur, 
hangings and shield cushions, in Kathiawar (Kach), the hiilliantly 
designed and coloured women’s skirts and children s tapis with the 
long flap hanging down behind Perhaps ihi tinest oi all chain 
stitch embroidery is met with on the kanmrbands of Murshidabad 
or Azamganj in Bengal Excellent examples in a bolder style are 
to be found in the betel bags of Ceylon, where the elaborate 
binding stitches are also of great interest 

The beautiful kanda embroidery of Dacca in Bengal is done m 
gold coloured mu^a silk in darn and satin stitch on muslms b iner 
and more elaborate is the chtkm work of Lucknow, done in white 
or cream cotton on muslin often in combination with drawn 
thread work Here the design is usually printed from a wood 
block in i colour that can be easily washed out, and the blocks 
used for this purpose should not be confused with those used for 
cotton printing with permanent dyes Some of the work is char 
acterized by the use of raised knots The net embroidery, often 
spoken of is drawn thread, is really produced entirely by the 
needle, the strinds of the fabric being pushed to one side by a 
kind of buttonholing without the drawing of any threads, which 
IS regarded as a slovenly imitation of the real process 

Heavy embroidery m raised gold thread is mainly applied to 
elephant trappings palankeen canopies, and the like, but much is 
now made at Delhi in forms adapted to Europe in requirements 
Applique work is found in Ceylon and Burma, quilting all over 
northern India, goffering m various places (^ec also Lace, Fan, 
Weaving ) 

Buu lOGRAPHV — VJ Moorcroft and G Trebeck, Traveh tn ike 
Ilmalavan Provinces of the Hindubian and the Punjab, vol n , ch 111 
(1841) for Cashmere shawls, J Tavlor Debcnpitve and Historical 
Account of th( Cotton Manufactures of Dacca (1851) , J Forbes Wat 
son, 7 extile Manufactures and C o^tume^ of the People of India (1866) , 
B H Baden Powell, Handbook of the hconomic Products of the Pun 
jab (vol 1 Roorkec 1868, vol 11 , Lahore, 187?) , I Thurston, Cotton 
Fabric Industries of the Madras Prendency (tSyc )) , Sir G Birdwood 
Industrial irts of India (1880), F A Steel “Pulkan Work m the 
Punjab’’ Journal of Indian Art and Industry, vol n (1888) T N 
Mukcrji Art Manufactures of India (1888) , Saiyid Muhimmad Dves 
and Dyeing of the United Provinces (1896) , C A Silberrad Cotton 
Palmes of the Untied Provinces (1898) , A Yusef Ah, Silk Fabrics of 
the \orth Western Provinces and Oudh (1900), Silk Fabrics of tht 
United Provinces (1900) , Sir G Watt, Indian Art at Delhi (1904) , A 
K Coomaraswamy Mediaeval Sinhalese Art (1908) and Bibhog 
raphes of Indian sec 4 (1925) , J E Jasper and M Pirngadie 
Df tnlaniUsche Kunstmjverketd m Nedtrlandsch Indie (1912), J C 
Ray ^‘Textile Industry m Ancient India,” Journal of Bihar and Orissa 
Research Soc vol 111 (1017), W S Hadaway Cotton Painting and 
Printing tn the Madras Presidency (Madras 1917) , G P Baker Calico 
Painting and Printing in the Fast Indies tn the 17th and i8th Cen 
tunes (i9'’i) , G Grosher, Recherches sur les Cambodgiens (1921), 
articles m the Journal of Indian Art and Industry, vols i , u , ni vui , 
\,xii XVI (1887, etc) (A K C ) 

THE FAR EAST 

Woven Fabrics of China — Tht origin of silk weaving {sn 
Weaving) in China is lost in the region of myth and legend, an 1 
nothing remains to show what the earhest stuffs w^cre like The 
oldest Chinese patterned stuffs known to exist were unearthed bv 
Sir Aurel Stem m the Lop desert, Chinese Turkistan, m 1914 
The site lay on the route opened out by the Chinese foi the silk 
trade with western Asia in the 3nd t entury b c , and replaced b} 
an easier route m the 4th century ad The stuffs are attributed 
to the 1st V entury b c during the Han dynasty, and they are un 
doubtedly influenced by earlier traditions The patterns of 
dragons, griffins, animals, birds, scrolls and diapers are archaic in 
form, though at the same time they have a remarkable resem 
blance to later work The next Chinese dynasty especialh 
associated with the output of artistic wares is the T’ang (ad 
618-906) Considerable numbers of textiles attributed to this 
period have been preserved The Chinese were then in contact 
with Persia both by land and sea, and this western intercourse is 
reflected m the art of the time It is conspicuously seen in a silk 
banner said to have been used by the Japanese Prince Shotoku 
(ad $72-623), and now removed from Nara (the old imperial 
capital) to the Tokyo museum The design is a typical Sassaman 
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hunting scent, with the king on horseback attacking a hon, the 
manner of representation is, however, Chtncse and Chinese char** 
dtters arc introduced Many other silk weavings of this epoch 
are preserved in the royal treasure house at Nara in Japan 
A characteristic type of Chinese weaving, done by the tapestry 
method in fine silks and gold thread, and known as W ssu, is first 
met with under the T ang dynasty The specimens which have 
been found m the Gobi desert region differ remarkably httle from 
those of modern times The same very fine silk warp is used, and 
the weft of bright coloured silk enhanced by the use of gold 
thread On the other hand there can be no reasonable doubt that 
these examples woven more than a thousand years ago were the 
heirs of a far gnater antiquity — perhaps assignable in its ongm 
to the dim period when Chinese handicrafts first assumed a 
civilized form The patterns are less archaic than those of the 
Han'’ silks already mentioned, but they arc similar m their scope 
including dragons, symbolic 'lions,” phoemxes, and various 
animals, birds and flowers 

Under the Yuan dynasty, founded by a Mongolian conqueror 
about 1280, Marco Polo (besides other travellers from Europe) 
found his way across the Asiatic continent to China He speaks 
of the silk biocades woven m many parts of that country Num 
bers of Chinese silk and gold fabrics were brought to the West at 
that time and under the Mmg dynasty which followed in the 14th 
century Some are at Regensburg and Danzig and m other church 
treasuries of Europe Occasionally Arabic inscriptions are inwoven 
into these stuffs showing that they were intertdcd for the use of a 
Mohammedan ruler of western Asia 
With the arrival of the Portuguese at Canton in 15x7 a new era 
begins for Chinese textiles "Chmolsene” soon came into vogue 
m Europe, md the tndmg ships of Portugal, Spam, England, 
I rance, Holland and other countries brought home vast quantities 
of Chinese textiles often made specially for export During this 
time the weaving of fine silk fabrics, uninfluenced m design by 
Western associations, went on as before Dragons, phoenixes, 
clouds, waves and symbolical ornaments were reproduced on of- 
ficial garments, temple hangings and other stuffs In China a 
landsc ipe or a figure subject becomes a '‘pattern” almost as nat- 
urally as any other kind of ornamentation Landscapes including 
locks, rivers, boats, buildings, trees and figures were rendered by 
the tapestry wcavmg process already described A panel belonging 
to a senes rcpiesenUng a popular commemorative festival held 
annually by the Chinese, is here reproduced (ite Plate I ) 

Viortn Fabrics of Japan*— Textile art m Japan owes a gieat 
deal to the Chinese The ancient royal treasure at Nara, already 
mentioned, contains some of the most remarkable early Chinese 
Stuffs in existence The inference that Japan was then very largely 
dependent upon the more ancient civilization of her neighbours 
for the richer sort of textiles is confirmed on more general grounds 
In the early centuries of the Christian era large numbers of 
Chinese wea\ers settled in Japan They usually worked under 
Japanese control, and they became distributed throughout the 
country 

111 the year 1584 a Japanese embassy arrived in Europe, visituig 
Pope Gregory XIII in Rome, and King Phihp II m Spam They 
brought with them silk weaemgs as presents, receiving m return 
velvets and brocades h rom this time onwards European influence 
may be discerned here and there m the textiles of Japan But 
before the 17th ctntury was well advanced, Japan closed her doors 
entirely to the foreigner, until in 1858 the country was reopened 
to European and American trade by Com Perry, U S Navy 
Japanese textile design displays an acute perception of natural 
forms, seizing the salient features and transforming them with a 
light touch to the fabric Ducks are shown floating on the ripplmg 
water, irises growing m the stream, fowls with their chicks (see 
Plate II ), cranes on the wmg, and with these are landscape effects 
— lakes and streams, clouds, pine trees, castles and bridges 
Symbolic ornaments and small diaper patterns are also common 
Different methods of ornamentation are frequently comb ned m 
one fabric A silk stuff may have a woven pattern helped out by 
printing and completed with a few deft touches of embroidery 
(Vee Lace, Ivtirior DxcoRATiojhy, Oriental, Far Eastern 
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Art, Screens, Chinese and Japanese, Eastern Dress ) 

Bibliography — Victona and Albert Museum, Catalogues, ^‘Chinese 
Art” (Burtengten Magmme Monograph, 1925) , A Von le Coq, 
Chotscho (1^12), Sir A Stem, Scrindsa (1921) (A F K) 

TEXTUAL CRITICISM, a general term given to the 
skilled and methodical application of human judgment to the 
settlement of texts By 1 "text” is to be understood a document 
wntten in a language known, more or less, to the inquirer, and 
assumed to have a meaning which has been or can be ascertained 
The aim of the "textual critic” may then be defined as the restora- 
tion of the text, as far as possible, to its original form, if by 
"original form” we understand the form intended by its author 

Texts may be either autographs or they may be trammtted 
texts, these, again, being mfUdiate copies of autographs or copses 
of copes to any degree 

Autographs (which may be taken to include whatever, though 
not actually m the writing of its author, has been revised and 
attested by him) are not exempt from the operations of textual 
criticism Editors of journals remove the slips of the pens of their 
contnbutors, editors of books, nowadays usually m footnotes, the 
similar lapses of their authors With this branch of textual criti- 
cism, however, modern scholarship is not largely concerned Not 
so with immediate copies Textual criticism is called upon to 
repair the mischief done to inscriptions (texts inscribed upon 
I stones) by weathenng maltreatment or the errors of the stone 
cutter Any greit collection such as the Corpus of Latin inscnp 
tions, Will show at once its activity and ability in this direction 

The chief field of tixtuil criticism is elsewhere The texts of 
the older authors which hivt come down to us were wntten foi 
the most part not on «;tonc but on pipvrus, parchment or other 
penshable maternl Of these seveni copies had to be made both 
by way of pi event ion against the wear and tear of use md as a 
means of satisfying the desire ot other persons than the origin il 
possessor to be acquiinted with their contents Had the copies 
made of ancient writings been mechanic il reproductions of the 
originals, such as the photographic facsimiles of modern times 
there would have been little here for textual criticism to do The 
ancient texts have not come to us m this way, but through copies 
made by the human hand directed more or less by the human 
intelligence Now a copy made thus can m no circumstances be 
a quite exact rendering of that from which it is copied or its 
exemplar A copy, qua copy, can never be the equal of the excm 
plar, and it may be much its inferior This detenontion increases 
with the number of successive copyings Let us suppose that 
from a text which we will call "A” a copy has been made which 
we will call "B,” and from this again a copy which we will call 
"C ” If the copyist of "B” goes wrong once and the copyist of 
“C” twice m a hundred times then, assuming that there is no 
coincidence or nncellmg of errors the relative correctness of 
the three texts, "A ” "B,” "C ” will bt 100 (absolute correctness) 
09 and 07 02 If "C” had made his copy direct from "A,” hia 
percentage would have been q 8 The importance of this must be 
borne m mind when we are dealing with transmitted texts, which 
have passed through man> stages of copying 

The first step towards restoration of a text is the examination 
of the evidence upon which it is or is to be based This begins 
with the investigation of its transmitted form For this we have 
usually to rely upon manuscripts (mss ) By manuscripts (q v ) 
we understand copies of the text made before the art of printing 
came into general use These may be either extant or non extant 
The evidence of extant manuscripts must be ascertained by coUa 
tion To collate a manusenpt is to obse rve and record everything 
m it which may be of use towards determining what stood m the 
source or the sources from whuh it is derived A manusenpt is 
not usually a clean or single piece of writing, it is commonly 
found to contain alterations by erasure, addition or substitution 
Such alterations may be due to the writer or wntelrs of the ms , 
called the scribe or scribes, or to some other person or persons 
(for there may be several) called correctors The relative impor 
tance of these corf'ections may be very different Hence We must 
distinguish the different kmsds which have been at work on the 
manuscript Account must also be taken of the number of lines 
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Satin cover wi h embroide y in gold thread and silk English late 16*h century 

Velvet brocade panel on a gold thread ground A courtier in a garden Persian late 16th century 
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BT COURIIJY or TiU MtTROPOLITAN MUStUM OF ART NEW YORK 


PERSIAN EMBROIDERED HANGING OF THE 19TH CENTURY 

Hanging for a niche Field olive brown spandrel* white broad border dark blue three nirrow borders rerf 
grounds white and blue all woven separately and sewed together The decoration consists of many coloured 
pieces of woollen cloth set Into the ground outlined and connected to form patterns by chain stitching m silk thread 
It is backed with printed cotton Size 75 in x 50 in 
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INDIAN PALAMPORE OR BEDCOVER 

Palampore of elaborate deilfln with peacocks and various oeometrical figures Indian palam 
pores are usually a heavy type of material and are extensively used In India for bed coverings 
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Japanese cut and uncut velvet fowls with thetr chicks the plumage rendered in cut and uncut pile 
19th century 

Embroidered satin cover of the type usually used for covering a ceremonial present Japanese landscapes 
are used in this design 19th century 
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•V COURTISY or THE METROPOLITAN MUSEUM or 


ENGLISH EMBROIDERY 


Front view of an English embroidered chasuble of opus anglicanum of 
the first decade of the XIV century with figures of apostles under 
arrading 

Back view of the same chasuble with scenes from the life of the 
Virgin — the chasubk which is embroidered in gold thread and 
silk on red velvet has been made from a cope 



TEXTUAL 

in each pa^fe, the number of pages in each qmre, of gaps or 
lacunae m the manuscript, and so forth The work cannot be con 
sidered complete till all the extant manuscripts have been col- 
lated dr at least examined When this is done we shall have the 
materials for pronouncing a judgment upon the text as directly 
transmitted Perhaps there is only one extant MS of the text, 
as in the case of the Mtmes of Herodas and the Annals and His- 
tories of Tacitus Then this part of our work is done But often 
we have to take account of a number of MSS whose respective 
claims to attention we must determine In the first place we shall 
discard all MSS derived by cop>ang from other extant AfSS' If 
a MS is immediately or ultimately denved by copying from 
another MS , it cannot tell us anything that we do not know 
already if this copied MS is known to us But how can we tell 
that a MS is so derived? It must be later than the other MS , 
and the similarity between them must be such as to permit of no 
other explanation In the absence of explicit dates the relative 
age of MSS is often hard to determine, hence the cnterion of 
unmistakable resemblance is one of especial importance If the 
MSS agree in singular though trivial mistakes, if they omit, 
apparently without motive, words and passages which other MSS 
preserve, shall be sife in pronouncing that there exists a close 
bond of connexion between them , and if one of them shows errors 
which, though strange in themselves, are quite intelligible when 
we ste what stands in the other, then we conclude that the second 
IS that from which the first is denved For the proper considera 
tion of such points a personal examination, autopsy f of the MSS 
or of f icbimilts of them, is often indispensable It was thought at 
one time that a MS of the Latin poet Propertius at Naples 
(Neap 268) might have independent value as an authority for 
the text But its claims were disposed of when (amongst other 
facts) it was observed that at book iv 8, 3, the MS with which 
it most closely agreed (F, No 36, 4 q m the Laurentian Library) 
had a gap at the beginning of the line and only the end words 
‘vet us est tutela dracoms,” with the marginal note *^non potuit 
legt in exemplari hoc quod deficit,” (“what is missing could not be 
read in the ongmal”) and that Neap 268 gives the line as follows, 
**non potuit lep vetus est tutela dracoms ” 

Accident apart, identity of reading implies identity of wurces 
The source of a transmitted reading may undoubtedly be the 
author’s autograph, but if not, then it is some MS m the line of 
transmission The peculiar resemblances of two MSS , though not 
sufticient to warrant the derivation of either from the other, may 
be sufficient to establish some connexion between them I rom the 
axiom which has just been cited it follows that this connexion can 
be due only to community of source, and we thus arrive at the 
idea of famthtH of MSS Suppose that a text is preserved m 
seven MSS , A, B, C, D, E, F, G If we find that of these A 
stands apart, showing no great similarity to any of the other six, 
while B, C, D on the one side, and E, F, G on the other, much 
resemble each other though differing considerably from the rest, 
we may express this by saying that B, C, D form a “family” 
descended from a hypothetical common “ancestor” which we may 
call X, and E, F, G another ‘ family” descended from a hypo- 
thetical “ancestor” which we may call Y The readings of X 
which can be deduced from considenng the agreements m B, C, 
D will be of higher antiquity and of greater external authonty 
than ahy of the readings in B, C, D taken singly And similarly 
for the readings of Y and those of E, F, G Nor shall we stop 
here, but we shall further compare the readings of X and Y 
with each other and with those of A, and thus deduce the read- 
ings of a still more remote ancestor which we may call Z Z will 
be the archetype of all our existing MSS , and we may embody 
our results m a pedigree of manuscripts with Z as the first 
ancestor 

If we have done our work properly, the texts that we arrive 
at for X and for Y will be freer from error than the texts of the 
separate memberi; of the families B, C and D, and E, F, G 
respectively, and that of Z freer from error than that authenti- 
cated by any existing MS 

The procedure, however, is by no iheans always so simple 
Tliat a text may be improved by the comparison of different MSS 
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; IS not a modem discovery It has long been known, and the 
knowledge has ltd to the production of what are known as con- 
fiated manuscripts or Mmh codices These are MSS produced 
by “crossing” or “intermixture ” In the following sttmma M and 
N are “mixed” or “conflated” MSS , being fontied by the blend 
mg of readings from the “pure” or “unmixid” codices A, B and 
D, E respectively Intermixture mav take place to any extent 
and the more of it there has been, the more diffirult does it 
become to trace the transmission of a text Whether crossing 
improves a given text or not depends ultimately on the knowledge 
and the judgment of the crosser , and these will vary indefinitely 
Non extant Manuscripts.^ — Some of the most valuable of 
ancient MSS have disappeared since their discovery in modern 
times When this has happened we have to rely upon mere copies, 
many times of inferior quality, or upon the information which 
old scholars have given us respecting them In this case what we 
have are not “collations,” for the art of collation was not under- 
stood till the igth century, but selections or “excerpts” of read- 
ings which we have reason to fear are often imperfect and errone 
ous Further, it must not be assumed that all readings which are 
cited as being “ex vetustis codictbus^* (‘ from aneient MSS ”) arc 
necessanly from older or better MSS than we now possess, or 
indeed from MSS at all Scholars since the Renaissance have not 
always been above inventing codices to obtain currency for their 
own conjectures The codices of Bosius (1535-80) are just as 
imaginary as the “old plays” which appear as the source of so 
many of the quotations that head the chapters of the Waverley 
novels, and suspicion rests on Barth, Lambinus and others ^ 
Some texts and portions of texts of ancient waters arc now 
known only from printed books The metrical treatise of Terenti 
anus IS now preserved in the editio prtneep^ (1407) alone All 
known MSS of Silius Italicus have a considerable gap in the 8th 
book, first filled up on the authonty of Jac Constantius (1503), 
and not printed with the rest of the poem till the edition of Aldus 
(1523) By the methodical employment of these means we shall 
arnve at a text different from any existing one It will not be the 
best one, possible or existing, nor necessanly even a good one 
I But it will be the most ancient one according to the direct line of 
I transmission, and the purest m the sense of being the freest 
from traceable errors of copying and unauthorized improvements 
Ihe invention of printing has naturally limited the province 
of textual criticism, and modified its operations The waters 
autograph, if it is preserved after it has been through the hands 
of the pnnter, has seldom more than an antiquanan value As a 
source for the text it is superseded by the printed edition and if 
there is more than one, then bv the latest pnnted edition which 
has been revised m proof by the author, or, m certain cases, by 
his representative, and the task of the textual critic is restricted 
to the detection of “misprints,” m other words, of errors which 
the compositor (the modem analogue to the scribe) has made in 
“setting up” the manuscript, and which have escaped the notice 
of the proof reader and the author or his representative If, 
however, this revision has been neglected or incompetently per 
formed, the number of such mistakes may be considerable 
Another question with which the textual cntic of modem authors 
must be prepared to deal is the relative importance of different 
editions, each of which may have a pnma facu claim to be con 
sidered authentic Thus Shakespearian criticism must decide be 
tween the e'udence of the first foho and the quartos, the critic 
of Shelley’s poems must consider what weight is to be^att'iched 
to the readings m the posthumous edition by Mrs Shelley and m 
unpubhshed transenpts of vanous poems Where there is great 
or complicated divergence between the editions, as in the case of 
Marlowe’s Faustm^ the production of a resultant text which ma> 
be relied upon to represent the ultimate intention of the author 
is well nigh impossible F^or the bettenng of the transmitted text 
we can call m aids of a partial or subsidiary character which arc 
known m general as testimonia Such are anthologies or collec- 
tions of extracts The oldest authority for an epithalamium of 
Catullus (62) IS an anthology at Pans wntten in the 9th century 
Translations from one language into another may help to fix the 
reading of the onginal, or this again that of the translation In 
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Shelley’s Pronn^theus Unbound, ii 5, 54 

Child of Light 1 thv limbs arc burning 

Ihrough the vest which seems to hide them 

“limbs” H supported agimst “lips” (ed 1 ) by memhre in the 
Italian prose version made by Shelley himself, and similarly in 
1 52 “looks” (not “locks”) by the rendering ^gmrdt In direct 
quotations, either of passages or single words, and either with 
or without the author’s name, we must be sure that the writer is 
quoting exactly Parodies, discrtetly us(d, may prove of 
service m restoring the form of what is parodied or this m restor- 
ing the parody So also obvious imitations, tstiecnlly in a highly 
imitative liltraturt such as Latin poetry 
The support which a reading gams from tht evidence of the 
directly transmitted text and from the auxiliary testimoma may 
be tailed its documental probability To restore a text from the 
documental evidence available we must know and weigh the 
causes which tend to vitiate this evidence in its various kinds 
VVt shall speak hrst of those which aff( ct the direct transmission 
of texts These are either external or internal 
External. — text may become illegible through damp or 
constant thumbing, portions of it may be torn away, if it is m 
book form, leaves or whole quires may be detached and either lost 
or misplaced When this his t iken pi ice on a considerable scale, 
the critic is helpless, but minor injuries m ly sometimes be traced 
and remedied The weikest pirts ot a MS book were the outer 
margins, hence the beginnings and the ends of lines whether of 
vtiTse or prose, were especially Inblc to injury It obviously 
makes a difference upon which side of a leaf, whether on the 
verso or the recto, a line was uritten Hence the dcttrmin ilion 
of the paging of the “archetypi ’ or parent MS (as wis done for 
the archetype of Lucretius by Lachrnann) has more thin a mertl> 
antiquarian value In ancient classical MSS the first ktters of 
poems m verse and paragraphs m prose usually, and the initial 
letters of lines in verse oecasionallv were written separately and 
by another person thin the scribe (who was called the rubrica 
tor), and there fore were apt to be omitted Other external cir- 
cumstances may prejudicially aftect a text The copy from which 
Shelley’s Julian and Maddalo was printed wis written on very 
narrow paper, and the punctuation marks at the ends of the 
lines were frequentlv omitted 

Internal — Ihcse eirors arise from the default of the sciibe 
or copyist, and, in the case of printed books, the compositor 
(For the convenience of the general reader these errors have been 
illustrated is far as possible from English authors ind especially 
from the poems of Shelley jtd Hutchinson] ) They are very 
numerous lhe> may be roughly irranged according to the 
degree m which the volition of the copyist is absent or present, 
is involuntary or mechanical, scmi voluntary and voluntary, or 
again as they affect single signs (letters, ligures or symbols), 
words, lines, or even larger units such as sentences or p iragraphs 
Simple Errors of the Eye — {a) Confusions of letters These 
ire very numerous, and different m dillcrcnt scripts or styles of 
writing {see Palaeography) Thus the Roman letters E and F 
arc liable to be confused m capital script, but not m cursive 
t, } , C, G, in capitals, c, e in the cursive writing called Caro- 
line minuscule c, t, m the angular cursive of the 13th century and 
laUr Texts which have had a long history will often show by the 
I( tter-confusions which they exhibit that they have passed through 
several distinct st iges of copying It is to be observed that two 
different styles of writing are often found m the same manuscript, 
the difference being utilized for the purposes of distinction Thus 
in Greek cursive MSS notes were often written m uncials 
(b) Omissions of letters (c) Shif tings of letters, sometimes by 
syllables This is very common in half intelligent or half mecham- 
cal copying In printing we get the disarrangement of type which 
IS known as “pie ” (d) Confusions of symbols and abbreviations 
(fl) Examples of confusion of capital letters from Shelley’s 
poems are Prometheus, 1 553, “ 3 fark that outcry of despair” 
for “^ark”, Hellas, 472, “jEfold each to the other m loud mock- 
ery” for ‘Told ” Of cursive letters Marenght, 130, “the dim 
ocean” for “the dun ocean”, Letter to Marta Gisborne 126, seq 


above 

One chasm of Heaven smiles like the age of I ove 
On the unquiet world 

for “eye” (6) Translations from Got the* s Faust, sc 11 165, 
“eye” for “ey»e” (in spite of the rhyme with 163) (c) Pro- 

methens, iv 575, “Neither to change, nor f/atter, nor repent,” 
for *'iahev** In Latin MSS wc often find a mere jumble of 
letters (d) Confusion of words Ihrough abbreviations is very 
common m ancient MSS , where tht y were much employed At 
a famous place m the doxologv of I Timothy 111 16, the MSS 
vary between 6 s (or 6 ) and Oc6s In uncial writing OC (os) 
might easily be miswritten or altered to GC (G© 5 s) or vice versa 
Loss of Letters, Syllables, Words or Lines, through Simi 
larity of Writing Homoeography.^ — ^When similar letters 
or groups of letters stand next to each other, one of these is 
liable to be omitted This is the simplest case and is called hap 
lography An example is Shelley’s tenet, v 4, 136, “whose love 
was [fl^] a bond to all our loves ’ Similarity operates differently 
if the similar groups stand in different lines of the exemplar 
Then the copyist’s eye is apt to slip from the first of two similarly 
wiitten groups to the second, and he will thus omit all that is 
between 

Omissions through Simple Negligence. — Groups of letters 
words, syllables ind lints ire often omitted without any con 
tnbutory cause Short words or such as are not mcessary to the 
sense are tsptciall> pi one thus to rlisipptar 
Examples of this are Shelleys Promethms, in 1, 70, 

No refuge* No appial* 

Sink with me LthenJ , 

Cl net I 1, 26, 

Respited [me] from IIcll! So may the Devil 
Respite their souE fiom Htivtnl 

Repetitions Dittography — Letters groups of letters words 
and lines may be written twice (or evtn oftener) instead of once 
Other repetitions of words already written and anticipations of 
words yet to be written are also found, through the scribe’s eye 
wandering into the preceding or the following context Wherever 
tht word or group of words repeated is not the one that he has 
just copied loss is liable to occur Dittography is common enough 
m manuscripts but is usually detected in reiding proofs In the 
sole MS of Cicero’s treatise De Rtpublica, 2, S3. 57. ^ecutus 
appears is sl cututns secutus Other kinds of repetition arc Shelley s 
If itch of \tlas, 6x1 seq 

I ik( one islet p in a green hermitage, 

With gentle sleep about its c>c lids playing 

{sleep for smtks has come from the previous line) 

Confusions of Words — ^Words are not only changed through 
confusion of single letters or ibbrtvi itions, but also through 
general resemblance or (i scmi volunt iry change) through simi 
larity of meaning Shelley, Prometheus, 11 2, 53 “There streams 
a plume-uplifting wind” for ‘ steams ” In Shdicy s lines, “When 
the lamp is shatteicd,” vv 5-6, 

When the lute is broken 

Sweet tones are remembered not 

the printed edition had “notes” for “tones ” In Mrs Gaskell’s 
Cranford, ch xiv (neir the end), “The lunch— a hot savoury 
mutton-chop, and a little of the cold loin sliced and fried — -was 
now brought m’ is the re idmg of most if not ill the editions, but 
loin should be “lion,” tht reference being to the pudding, “a 
lion with currint eyes,” described earlier m the chapter 
The same character frequently attaches to transpositions of 
words and parts of words The copyist does not as a general rule 
consciously intend a change, but he falls into one through the 
influence of dominant associations He substitutes an order of 
words which, in respect of syntax, metre or rhythm is more 
familiar to him 

Faulty Divisions of Words —These will generally imply an 
exemplar in which the words were without any division or without 
a sufficient one Under this head we may class errors which arise 
from the omission or the insertion of such marks as the apos- 
trophe and the hyphen Examples of wrong division of words are 
Chaucer’s House of Fame, m i 975, “Of good or misgovernement” 
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which should be “mis (te, bad) governement”, Shelley’s Pro ' 
tnethtus, in 2, 22, “Round many peopled (ontmcnts” for “many ’ 
peopled/’ tb 26, “the light laden moon” for “light laden ” With 
this we may class faulty division of sentences Wrong punctua 
tion is a common error and usually easy to correct As an example 
of mispunctuation we may take Shelley’s Triumph of Life, 188 
seqq 

“If thou can’st, forbear 
To join the dance, which I had well forborne” 

Said the gnm Feature of my thought “Aware 
I will unfold” 

for 

said the gnm Feature (of my thought aware) 

“I will untold ” 

Grammatical Assimilations. — ^These arc often purely me- 
chanical errors, but they may be semi voluntary or even volun 
tary, the copyist desiring to set the syntax nght, as for example 
m Shelley’s Mask of Anarchy, 280 seq 

the daily strife 

With common wants and common cares 
Which sow the human heart with tares, 

for *^sows " 

Insertions (or Omissions) of Seemingly Unimportant 
Words — These, inasmuch as they must often import some judg 
rnent on the sense of the passage copied will be frequently semi 
voluntary if not voluntary Lxamples are Shelley, Prometheus, 
in 1, 5 ‘The soul of man like [aw] unextinguished fire” So in 
Triumph of Life, 265 

Whom from the flock of conquerors 

lame singled out for her thundcr-btarmg mimon, 

‘ out” seems to be due to the compositor 
False Recollections — The passage which i copyist is repro- 
ducing may suggest to him something else and he will write down 
what is thus in his mind instead of what is before his eyes 
There is a noteworthy instance in Horace, Odes 111 18 ii seqq 

festus in pratis vacat otioso 
turn bo\e pagus 

where some MSS give “pardus ’ a reminiscence of Isaiah xi 6, 
The leopard {pardus) shall he down with the kid ” 
Incorporation of Marginalia — The copyist may errone- 
ously suppose that something written m the mirgin between the 
lines or at the top or the foot of the page which he is lopving 
IS intended to be placed in the text The words so incorporated 
may appear side by side with the genuine nadmg or they mav 
cxiiel it In Horace, Odes, 111 27, 47 “amati cornua monstn'' 
(of the bull which earned off Europa), more than one MS has 
cornua taun,^^ an explanation of monstrt The celebrated passage 
about the three heavenly witnesses inserted m the Epistle of St 
John (v 2) seems to have been originally a comment explanatory 
of the text 

Transpositions of Lines and Passages — Ihis kind of trans 
position IS really arrested loss An accidental omission is dis- 
covered, and the person responsible, or another, plates what is 
omitted m the margin, at the loot of the page or in some other 
part of the text, usually adding a mark to show where it ought 
to have been The next copyist may easily overlook this sign and 
thus the passage may be permanently displaced 
Interpolation — ^This is the deliberate alteration of an exem- 
plar by way of substitution, addition or omission, but when it 
takes the particular form of omission it is naturally very hard to 
detect Interpolation then always has a motive The most fre- 
quent motive is the removal of some difficulty m the sense, ex- 
pression or metre of the text, and especially obvious gaps or 
corruptions which the interpolator endeavours to fill or to heal 
fraudulent interpolation, whether the fraud be pious or otherwise, 
does occur, but is comparatively rare The removal or the miti- 
gation of objectionable matter 1$ also occasionally found Inter- 
polation 18 then a voluntary alteration, but m practice it is often 
hard to distinguish from other changes 
The usual character of senbes’ alterations is well illustrated by 
a passage m Bacon’s Advancement of Learnings II xix, “for 
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these critics have often presumed that that which they under 
stand not is false set down as the Priest that where he found it 
written of St Paul Demtssus est per sportam (Acts ix 2^) 
mended his book, and made it Demtssus est per port am, because 
sporta was an hard word, and out of his reading ” Shelley in 
Triumph of Life, 201 seq , wrote 

And if the spark with which Heaven lit my spirit 
Had been with proj^r nutriment supplied, 

but the printed editions made it “sentiment ’ 

Deliberate alteration is sometimes due to disapproval of what 
stands m the text or even to less creditable reasons There is an 
old and seemingly trustworthy tradition that some lines m 
Homer’s “Catalogue of the Ships,” Jhad, 11 5S?“5‘56 and 5^58 were 
introduced there to gratify the vanity or ambition of the Athe 
nuns Insertions of this or of a similar character may be of 
almost any length, from a few words to a whole chiptcr or a 
complete poem Literary forgery has never set anv bounds to 
Itself, ind the history of every literature will supply examples 
of entire works being foisted upon authors and personages of 
repute 

Special Conditions Conducing to Corruption — The chief 
of these is strangeness or difficulty in the matter to be copied 
Proper names technical expressions, quotations from foreign 
languages and frequent change of subject, are all likely to cause 
difficulty to a scribe and error in his work Cart till and con 
tinuous regard to the various kinds of errors and defaults thit 
are found in transcription will enable us to judge whether a read 
ing which It IS suggested stood in the archetype of our text is 
likely to have been corrupted to the reading or readings, which 
stand m the extant manuscripts or editions If it is, we say of this 
reading that it is transcriptionally probable 

Some precautions must be observed First we must rule out 
any proposal which assumes confusions of letters and abbrevia 
lions which are not attested for the particular tradition Secondly 
since different scribes are pi one to different kinds of error, we 
must ever bear in mind the particular failings of the scribes 
responsible for the transmission of our text as these failings are 
re veiled in the apparatus cnticus Maxims of criticism to which 
we may here refer ire that “harder readings are better thin 
easier” and that ‘ the shorter reading is generally the truer ” The 
first maxim is indisput ible provided we understand by “harder 
harder to the scribe, and by easier’ easier to the scribe The 
eh iract ensile of scribes’ emend itions or interpolations is that 
they arc sup( rficial Their m irk is th it at the time of their making 
they * combine the appe iranct of improvement with the absence 
of its reality’ (Westiott and Hort Ntw Testament, 1 p 27) 
Ihe second mxxim refers to the well known fact that accretions 
from marginalia etc lengthen and also weaken a text 

The virtues of a stribc are honesty and care (or in a single 
word fidelity) and intelligence But it is rare to find these com 
bined in a very high degree, and out of them we can least easily 
disijcnsc with fidelity Paradoxical as it miy seem, the mechanic li 
corruptions of a stupid but faithful copyist ma> tell us more than 
the intelligent cop>ings of a less faithful one At certain epochs 
in the transmission of literature s>stematic efforts have been 
made to improve the transmitted texts, and these efforts have 
naturally been accompanied by a good deal of emendation both 
successful and unsuccessful Such an epoch was the revival of 
Latin and Greek learning in the i‘jth century and a modern 
scholar would for that reason naturally prefer to have a manu 
script to work on which was written immediately bet ore this 
epoch to one which was written immediately after it The fidelit> 
of a scribe has to be judged chiefly by internal tests and these 
are best applied to his work m passages where there is no reason 
able doubt of the correctness of the transmitted text But there 
are two tests of a more objective character that may be used — 
orthography, and indication of lacunae or other faults in his 
exemplar A scribe who preserves m his spelling the traces of a 
bygone age is probably trustworthy If faithful in small things 
he IS likely to be faithful in great A senbe again who scrupu 
lously records the presence of a lacuna or illegibility m what he 
IS copying, inspires us with confidence in the rest of his work 
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As rtgcirdb the use of iesUmonia^ it may be observed to begin 
with that their value must depend on the trustworthmesa of the 
texts of the wnters from whom they are taken, and further upon 
that of the text used by the translator, the cxcerptor or the 
quotcr, about which we can know nothing for certain, though we 
may sometimes make probable inferences In the case of quota* 
tions we must allow for failures of memory Many times in the 
course of his investigations the critic will be confronted with 
jiroblcms which cinnot be resolved by considerations of tran- 
script ion il or documental probability 

This leads us to consider tntnnsic probability By this is meant 
the likelihood that the wnter of our text would it the time of 
writing have written, or not have written, a particular thing 
1 wo questions which may be separated, though they are not en- 
tirely distinct, are here involved What was the meaning of the 
writer> And how did he express it? The sense miy be clear 
though the words may no longer be determinable A reading miy 
be impugned on a numbtr of grounds that it gives no sense or 
m inappropriate sense, that it involves a usage or an idiom not 
lurnut at the assumid timt of writing, or foreign to the reputed 
luthor, or to the style in which he then was writing, that it 
involves some metrical or rhythmical anomaly, or tint the con- 
nexion of thought which it produces is incoherent or disoidtrly 
These charges cannot be played off against each other It is no 
mswer to the objection th it a re ulmg in some Roman potl mikes 
nonsense to say thit its LUinity is perfect or its metre excellent 
But they may reinforce each other, and to such corrobontion 
gftat weight must be assigned 

To set the meaning of a passage m a foreign language before 
us we must frequently have recourse to tramlaiton But this 
method of represent ition is ti very imperfect Oni , wc may ea‘^ily 
impose on oursclvts and others by struned md ambiguous ren 
denngs A more subtle d inger to which we ire especially liable in 
the cast of a dead 1 inguage is that of our acquiescing in a sense 
which satisfies us but winch would not hive sitisficd the ancient 
writer Above ill w( must avmid ipplvmg our own stanchrds of 
taste, style irid morality to the judgment of the text before us 
The textual cnlic has no concim with what the writer ought to 
have thought or said, his business is solely with wlnt he did say 
or think or might hive said or thought Among the legitimate 
reasons for suspecting the correctness of a text are patent contra 
dictions m i pissige or its immediate neighbourhood, pro\ed and 
inexplicible dcvaations from the standards for foims, construe 
tions and usages (mere ranty or singularity is not enough), weak 
and purposeless ri petitions of a word (if there is no reason for 
ittributing th(se to the wnlei), violations of the \iws of metre 
and rhythm as observed by thi author, obvious breaks in the 
thought (meohennee) oi disorderly sequence in the same (double 
or multiple incoherence) Where the critic has ascertained the 
earliest form of a rc iding in his text, he will apply to it the tests 
of intrinsic probibihty No part of a text can be considered 
exempt from this scrutiny, though for a very large part of it, it 
may be dispensed with 

After cver> such critical examination four conclusions are 
[lossible — ^acceptance, doubt, rejection, or alteration In other 
words, a cntie may delibciatcly pronounce that what stands in 
the text represents what the author wrote or might well have 
written, that it is doubtful whcthci it dots, that it certainly does 
not, or, m the last evtnt, thit it may be replaced with certainty 
by sonu thing that docs In the three first cases his judgment will 
be governed by considerations of intrinsic probability alone but 
m the list it must regard transcnptional probability as well No 
alteration of a text, or emendatwn, is entitled to approval unless, 
in addition to providing the sense and diction required, it also 
presents a reading which the evidence furnished by the tradition 
shows might not improbably have been corrupted to what stands 
in the text These tests, and these alone, are emendations bound 
to satisfy, but others are often tacitly imposed upon them Of 
this the transposition of lines is the most notable example This 
kind of change is troublesome to estimate and inconvenient to 
adopt, as it involves placing passages where we are not accus- 
tomed to look for them, but to the question, did the author 
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wnte the passage here or there? the matter of our trouble or 
inconvenience is wholly irrelevant There is, however, one Class 
df cases in which no conclusion may be drawn, documental and 
intrinsic probability both failing us This is where the alterna- 
tive readings, neither of which can have come from the other, 
have equal external support and equal intnnsic merit Isolated 
discrepant Its of this kind may be due to some accident to our 
text at a period now beyond our power to trace Numerous and 
striking discrepancies may be due to the fact that there was 
more than one edition or recension of it m early times, or to the 
author’s having his work in such a condition that such discrep- 
ancies must mevitibly gun currency In the case of dramas, 
difterent acting editions will give nse to them 
Up to this point all schools of textual criticism are theoretically 
at least in accord But here begins a divergence which has done 
more than anything else to discredit the study with the outside 
world It emerges because in all judgments on textual matters 
it IS pn supposed th it they will be acted upon, that a reading 
icecptcd will remain in the text, a rejected one obeli/ed, enclosed 
between brickcts or removed, and m this last case something 
the substituted in its place Now the “conservative” critic’s chief 
concein is for the sifety of the traditional and by preference the 
transmitted text He urges very rightly that if alteration is 
carried beyond a ceitam point it cuts away its own foundation 
and so all certainty is destroyed His objective is the minimum of 
ehinge And as the need of making a text compels some sort of 
decision in every case, the “doubtful ’ readings of the tradition, 
some of which on the evidence would be doubtfully accepted and 
others doubtfully rejected, will all appear with the accepteds m 
the text As to alterations (emend itions) that are less than cer- 
t un his attitude is clearly if somewhat crudely expressed in the 
dictum that it is better to leave m the text “what, if not the 
original reading is at least the remains of it ” The corresponding 
thesis of the opposite school would be that it is better to present 
to the reader something which the author might have wntten 
than something which he could not or, in other words, that 
‘ stopgaps ’ should be preferred to debris 
An eciitor of a corrupt ind disputed text may reasonably adopt 
either of two methods of procedure He may present the text m 
the purest form which the external evidence warrants, and place 
all plausible suggestions for its improvement in notes or appen- 
dices The text will be faithful but unreadable, and his work will 
be that of an honest man but of a textual antiquarian, not a 
textuil critic since he declines the duty of “the restoration of 
the text, as far as possible, to its original form ” By the other 
method the editor will provide all ntcessiry information about the 
evidence for the text in the notes of his critical apparatus, but 
m the text itself he will give whatever m each case is supported 
by the balance of the probabilities Each and every case he will 
decide on its own merits and without reference to decisions upon 
the other cases not now before him Special consideration will 
be paid to “doubtful” readings, which will be distinguished m his 
work as “doubtfully accepted” or “doubtfully rejected” Legiti 
mile doubt arises when the evidence pro et contra of documental 
and intrinsic probability is equal, or nearly equal, or when docu- 
mental probability points strongly to one side and intrinsic prob- 
ability to another Illegitimite doubt is the uncertainty of the 
doubter as to whether he has examined the whole of the evidence 
Such doubt IS much more frequently felt than acknowledged, and 
Its effect upon cntical work is highly injurious On the one hand, 
It IS apt to take refuge m an untntuai acceptance of the tradi- 
tional readings, and on the other hand to produce h, crop of hesi- 
tant and mutually destructive conjectures which a reader natu- 
rally resents as a needless waste of his time 
The so-called “conservative text” is neither an antiquanan^s 
text nor a critic’s text, but a compromise between the two When 
It 18 conscientiously obtained, it is arnved at by handicapping, 
more or less heavily, intrinsic probability as compared with docu- 
mental probability, or by raising the minimum of probability 
which shall qualify a reading for admission into the text until it 
IS m agreement with the notions of the editor Both of these pro- 
cedures are arbitrary in their principle, and liable to be erratic 
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in their application The text will suffer whichever course is 
adopted, and it will suffer the more the more conservative is the 
editor, as may easily be shown Thus, if we suppose that of two 
editors of equal competence “A’’ requires a probability of four- 
fifth? to admit a reading into his text and “B’* a probability of 
three fifths only, then m all the cases m which the probability lies 
between these two fractions “B” will be right seven times to 
*'A’s” three, while outside these limits there will be no difft rence 
between them 

Many persons appear to suppose that decisions upon doubtful 
points can be avoided by the expedient of leaving the traditional 
reading in possession of the text The rule is i simple one and 
easy to apply But owing to the constitution of the human mind 
It has consequences which possibly they have not contemplated 
The great works of classical hterature are not studied as patho- 
logical specimens, and they will be studied the less the more they 
contain to repel and disquiet the reader If a corruption is left 
m a text when something might be substituted which would at 
least, as a “stopgap,” give the sort of sense required, then one 
of two things must happen Either the sense of the passage is 
blotted out for the reader and the eonserv^ation of the corruption 
IS tantamount to the expunging of the rest of the stntenee, or 
else he will obtain the required sense by distorting the meaning 
of the other constituents of the context until they furnish it So 
far so good the requisite sense has been obtained but the prfee 
has now to be paid And the price is that the reader’s perception 
of the signification of the word or words so wrested is dimmed 
md impiircd, and his power of chscnminiting and understanding 
them when he meets them again is shot with doubt and error 

It is a weakness of conservative critics to extol interpretation 
(or exegesis) at the expense of emendation Some hive t\en 
ventured to say that the successful defence of a passage in a 
text IS a greater service than its succesT.ful correction This is 
not true The service to the text is the same, what was previously 
dark being now made clear But the emendation deserves the 
higher praise as being in most instances the more difficult ichieve- 
ment The fault of the opposite school, on the other hind is to 
disparage interpretation and to regird correction as the proper 
field of a scholar and gentleman Ihis bias is reflected in the 
maxim that “correction should precede interpretation,” which is 
no more than a half truth For emendation must inevitably fail 
unless it express the meaning which the proper interpretation of 
the passage has shown to be required Further, a corrector may 
propose the right word with the wrong meaning Yet the custom 
is to give the credit of the emendation to him, and not to a sue 
cessor who has seen what the right sense was and that this was the 
only word to express it, whereas the first scholar blundered once 
if not twice, first assigning the wrong sense to the passage and 
then selecting what (in most cases) would be the wrong word to 
express it The proper course would be not to mention the first 
conjecturer or to mention him only for his error 

One of the most vexed questions of textual ciiticism, and one 
which divides scholars more perhaps than any other, is the ques- 
tion to what extent admitted imperfections and inconsistencies 
may properly be left in a text as due to the default ot an author 
rather than of a scribe or compositor No universal rule is here 
attainable Each case must be considered on its ments, and the 
critic’s procedure must of necessity be “eclectic” — an epithet 
often used with a tinge of reproach, the ground for which it is 
not easy to discover Two general considerations may be indi- 
cated If the autograph of a work is not accessible, there is no 
means of distinguishing between the involuntary errors of a scribe 
and the involuntary errors — “slips of pen”— -of an author I or 
these are m fact ordy senbe’s mistakes, the author being his own 
amanuensis 

Passing over this class we come to one about which there may 
frequently be serious doubt What is clearly erroneous or faulty 
may as clearly be intended, and therefore not to be removed by 
the critic In Chaucer’s “Miller’s Tale” ( 345 i» 3457) astronm 
IS used for astrononm, and Noe and Nod (Christmas) confused, 
“Nowilis flood” (3451, 3457), because the speaker is an ilhterate 
carpenter, In the “Prologue” to the “Parson’s Tale” (10) there 


IS, on the o^her hand, a mistake of Chaucers own which no 
judicious critic would think of removing, the constellation Libra 
being said to be *Hhe moon*s exaltation” when it should be Sat 
urn^% But this error in an astrological detail would not w irrint 
us m assigning to the poet the blunder about Jacob and Liban m 
the same tale (ste above) Much depends on the precision with 
which an error can be corrected wherever there are more plan 
sible ways than one of doing this, the faulty reading must he 
allowed to remain Collateral as well as direct evidence must 
be obtained If there is a number of instances where there is 
faultincss which is hard to remove, it is probable that the evil 
lies too deep for emendation The author’s own carelessness may 
be to blame, or, as m the case of Virgil and Lucan he may not 
have been allowed to put the finishing touches to his work 

Certain lapses from grammatical coireetness and metrical regu 
lanty that wi find m the poems of Shelley are undoubtedly due 
to the author though the number of these has been reduced (as 
Mr Buxton I orman his pointed out) with our improved knowl 
edge of the sources of the text Among such lapses we m\y 
instinct Pnnee Athanasc (287), 

The shadow of thy moving wings tmbue 
Its deserts and its mountains , 

“To a Skylark’ (Ho), “Thou lovest — ^but nt er kntw lovt s sad 
satiety ” The solecism m the Pref ice to the Adomis, “My 
known repugnance to the narrow principles of taste on whuh 
several of his earlier compositions were modelled projc at least 
that I am an impartiil judge,’ would probably have been ^or 
reeled by the poet if his attention had been called to it but the 
two first ones, with others, cannot be thus regarded We nia\ 
detect occasional laxity also in his handling of his verse Lines 
arc left unrhymed , or the samt word is used m place of another 
rhyming word 

Authority as lire idy hinted, has properly no pi ice m textual 
criticism For his facts a textual tntic ma> and often must 
be beholden to others but never for his opinions It adds noth 
mg to the evidenci foi a reading th U it has been approved by a 
Lichmann or a Madvig or rejected by a Stoeher or a Carutti 
and in appeal to names on any such question confuses issues and 
deters inquiry But inasmuch as there are many persons, includ 
mg most makers of school editions, who prudently and modestly 
desire a better road to truth than their own investigations tan 
discover and think thus to find it, it will not be imiss to observe 
on the one hind that the concurrence of a succession of editors 
in a reading is no proof and often no presumption either that 
their agreement is independent or that their reading is right 
and on the other that, though independence may generally be 
granted to coinciding emendations of different scholars, >et from 
the general constitution of the human mind it is likely that not 
a few of these will be coincidences in error rather than in truth 

As time goes on, textual criticism will have less and less to do 
In the old texts its work will have been performed so fai as it is 
perforniable Whit is left will be an obstinate remainder of ditfi 
cultics for which there is no solution or only too many In the 
newer texts, on tht other hand, as experience his ilrtidy shown 
it will hive Irom the outset but a very contracted field 

(J P P ) 

THA ALIBI [Abu Mansur Abd ul Malik ibn Mahommed ibn 
Ismafi} uth lha alibi] (961-1038), Arabian philologist, was born 
m Nishapur His most famous work is the Aitab Yatimat 
tid Dahr, on the poets of his own and earlier times, cont lining 
valuable extracts (Damascus, 4 vols , 1887) Another work, the 
Kttdb Ftqh ul Lugha, is lexicographical, the words being arranged 
in classes It has been published at Pans (1861), Cairo (1867) 
and Beirut (1885, incomplete) 

For his other works see C Brockclraann’s Geschichte der Arabuchen 
Literatur, vol 1 (Weimar, 1898) , pp 284-286 

THACKERAY, WILLIAM MAKEPEACE (1811- 
1863), English novehst, only son of Richmond and Anne Thack- 
eray (whose maiden name was Beeher), was born at Calcutta on 
the i8th of July 1811 His father and grandfather (W R Thack 
eray) had been Indian civil servants His mother was nineteen 
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ttt ^he date of his birth* was left a widow m 1816, and married 
Major Henry Carmichael Smyth m i8i8 Thackeray went to 
school m Hampshire, Chiswtcki and in iSaa to Charterhouse, stiU 
on Its ancient wte near Smithfield In i8a8 he left school to join 
bis mother and her husband at Larkbeare m Devon, near Ottery 
St Mary, which is the “Uavenng St Mary,” as Exeter and Sid- 
mouth are the “Chatteris” and “Baymouth” of Pendenms 

In lebruary 1839 Thackeray went to Trinity College, Cam- 
bridge, and contributed lines on “ rimbuctoo/' the subject for 
the Prize Potm (the prue for which was won by Tennyson), to 
4 little paper called 1 he Snob James Speddmg, Monckton Milnes 
(Lord Houghton), Edward IitsGerald, and W H Thompson 
(afterwards Master of Trinity) were among hia friends In 1830 
he 1 ( ft Cambridge without taking a degree A visit to Weimar bore 
fruit m the sketches of life at a small German court which appear 
m lUzBoodle/s Confesskm and m Vantty Fatr In G H Lewes’s 
Life of Goethe is a letter containing Thackeray’s impressions of 
the German poet On his return to England in 1831 he entered 
the Middle Temple, and found material for some capital scenes 
in Pendenms In 1832 he inherited a sum which, according to 
Trollope, amounted to about five hundred a year The money was 
soon lost — some m an Indian bank some at play and some m two 
newspapers, The National Standard and I he Con^Htuitonal In 
Level the Widower these two papers arc indicated under one 
name as The Museum^ in connection with which Honeyman and 
Shernck of Th( Ncwconu^ art briefly brought in ThackcrayS 
adventures at play were utilized on three occasions, m “A Caution 
to •Travellers” (Thv Pans Sketch Book), in the first of the 
Dcuceace narrations {The Mnnotrs of Mr C J Y ellowpltish) , 
and m Pendenms, vol ii chip v, in i story told to Captain 
Sttong by “Colonel Altamont ” 

About 1834 Ihackeray settled in Pans to study art seriously 
He had, like Clive in Ihe Ntwcornes, shown tirly talent as a 
caricaturist His pencil was at Us best technically in such fantastic 
work as is found m the initial letters of chapters, and in those 
drawings made for the amusement of child friends which were the 
origin of The Rase and the Ring 

In 1836 lhaekeray married Isabella, daughter of Colonel 
Matthew Shawe There were three daughters born of the mar- 
riage, one dying in infancy The eldest daughter, Anne Isabella 
married m 1877 ^Sir) Richmond Ritchie, of the India Office 
Sh( inherited literary taJent from her father and wrote several 
charming works of fiction, notably Mti>s Angel (1875), and subse- 
quently edited Thackeray’s works and published some volumes 
of criticism and reminiscences The >ounger daughter, Harriet 
Manan, married (Sir) Leslie Stephen m 18O7 and died m 1875 
Mrs lEackeray, to quote Trollope, “became ill and her mind 
failed her,“ in 1840, and he “became as it were a widower to the 
end of his days”, she did not die till 1892 

In I S3 7 Thackeray came to London, and became a regular 
contributor to Fraser* s Magazine In this in 1841 appeared The 
fjktoe^y of Mr Samuel Tltmarsh and the Great ffoggarty Dm 
mond, a work filled with the wit, humour, satire, pathos which 
found a more ordered if not a fresher expression m his later 
works The characters art full of life, the book is crammed with 
honest fun, and for pure pathos the cleith of the child stands 
m the company of very few such scenes in English fiction, but 
7 he Great Hoggarty Diamond, h id to be cut short at the bidding 
of the editor In 1840 came out The Pam Sketch Book, much of 
which had been written and published at an earlier date In 1838 
Thackeray had begun in Fraser, The Vellowplush Papers, with 
their strange touches of humour, satire, tragedy, and th«r fan 
tastic spelling, and this was followed by Catherine, a strong story, 
founded closely on the career of a criminal named Catherine 
Haves, and intended to counteract the then growing practice of 
making ruffians and harlots prominent characters m fiction When 
Pi ndennts was coming out in serial form (1^50) another Catherine 
Hayes, an Irii^ smger and famoua prima doma, was much before 
the public Thackeray, thinking of the former and oblivious of the 
latter Catherme Hayes, caused a great outcry in the Irish press by 
coupling the name with that of a recently notorious murdener He 
afterwards supporessed the passage but the incident is of interest 


because it cipimns the initial letter drawn by Thackeray for 
chap av , vol u , of Pmdennts The drawing is m itself highly 
comic, but must seem quite meaningless without the key There 
soon followed Ftix Boodlek Confessions and Professions, and the 
Shabby Genteel Story, a work interrupted by Thackeray’s domes- 
tic affliction and afterwards republished as an introduction to 
The Adventures of Philip, which took up the course of the origmal 
story many years after the supposed date of its catastrophe In 
1843 also came out the In%h Sketch Book, and m 1844 the account 
of the journey From Comhtll to Grand Ga$ro\, m which was in 
eluded the excellent poem of “The White Squall ” In 1844 there 
began m Fraser the Memoirs of Barry Lyndon, called m the 
magazine “The Luck of Barry Lyndon, a Romance of the Last 
Century ” His latter career is founded on that of Andrew Robin- 
son Stoney Bowes, who marned the widow of John, 9th earl of 
Strathmore 

Thackeray became a contnbutor to Punch within the first year 
of its existence John Leech, who was one of the earliest contribu- 
tors, had been at Charterhouse with Thackeray and the two 
men were friends through life He made his first hit with JeamePs 
Diary, begun in November 1843 and may be said to have estab- 
lished his repiutalion by the Snob Papers (1846), now known as 
The Book of Snobs Punches Prize Novelists/* another senes 
which lhaekeray contributed to the jjaper, contain some bril- 
liant parodies of Edward Bulwer Lytton Lever, Disraeli and 
others Owing to differences in political opinion, his connection 
with Punch ended in 1851 Minor but admirable works of the 
same penod are Legend of tht Rhme (a burlesque of Dumas’s 
Othon VAicher), in George Ciuikshanks Table Book, edited by 
Gilbert A Beckett, Cox^s Diary (on which has been founded a 
well known Dutch comedy, Janus lulp) and The Fatal Boots 
Rebecca and Rowena towers over every other burlesque of the 
kind Its taste, its wit, its pathos its humour, are unmatchable, 
and it contains some fine songs of a particular sort In 1846 was 
pubhshed by Messrs Bradbury and Evans, the first of twenty- 
four numbers of Vanity Four the work which placed Thackeray 
as a novelist of the first rank It was completed m 1848, when 
Thackeray wis thirty seven years old Ihc charge of cyniasm 
Thackeray has himself met at the end of the eighth chapter, in a 
passage which is the best commentary on the author’s method 

Another aclusation brought against the book was that the 
colours were laid on too thick in the sense that the villains were 
too villainous, the good people too goodv goody, the best answer 
to that can be found by anyone who chooses to read the work with 
care Osborne is meant to be a poor enough creature and one 
whose poorness of character is developed as he allows bad in- 
fluences to tell upon his vanity and folly The good m him 
comes out m the beautiful passage describing his farewell to 
Amelia on the eve of Waterloo, in which passage may be also 
found a sufficient answer to the statement that Amelia is insipid 
and uninteresting bo with the companion picture of Rawdon 
Crawley’s farewell to Becky Sharji who that reads it can resist 
sympathy m spite of Rawdon’s vices and shady shifts for a 
living, with his simple bravery and devotion to his wife? As for 
Becky, there is certainly not much to be said m her defence We 
know that she thought she would have found it easy to be good 
if she had been rich and we know also what happened when 
Rawdon surpnsed her alone with Lord Steyne How “she ad- 
mired her husband, strong brave and victorious ” This admiration 
18 the capital touch in a scene as powerful as any Thackeray ever 
wrote The supreme art m the treatment of the character of the 
bnlhant adventuress that Becky was makes the reader feel her 
attractiveness, though he knows her evil qualities 

VanUy Fair was followed by Pendennis, Esmond and The Nem- 
comes, which appeared respectively m 1850, 1852 and 1854 
Esmond is perhaps Thackeray’s capital work* It le un^ubtedly 
one of the greatest of English historical novels The insolent 
beauty Beatrix reappears in the Vtrgitmm as the jaded, worldly, 
and not unkindly Baroness 

In 1 851 Thackeray had written The EngUsh Mnmoufists of the 
Bigktmiak Century, delivered as a senes of kctuies at Willis’s 
Rooms in the same year, and re-delivered in the United States m 
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1852 and 1853, m was afterwards the senes called The Pour 
Georges In 1854 was published that delightful burlesque, The 
Rose and the Ring In 1857 Thackeray stood unsuccessfully as a 
parliamentary candidate for Oxford and in the same year appeared 
the first number of The Vtrgtmans^ a sequel to Esmond liie last 
number came out m 1839, and in the same year Thackeray under 
took the editorship of the Cornhtll Magaztm This was a task 
which, as readers of his Roundabout Paper “Thorns m the Cush- 
ion” will remember, the kindhness and sensitiveness of his dis- 
position made irksome to him, and he resigned the editorship in 
April 1862, though he continued to write for the magazine until he 
died In the Cornhtll appeared Lovil the Wtdower, previously 
written, with different names for some of the personages, in 
dramatic form, The Advent uns of Philip (1861-62 ) , the Round 
about Papers f some of his best essays, and (1860-63) the story 
unhappily never finished called Denn Duval Among the Round 
about Papers is one differing in form from the rest, called “The 
Notch on the Axe — a Story a la Mode,” an almost perfect speci- 
men of the author’s genius for burlesque story telling The Ad 
ventures of Philip is m the nature of a sequel to A Shabby Genteel 
Story y contains scenes which rank with Thackeray’s best work, 
there ire fine sketches of journalistic, aitistic and diplomatic life, 
but Philip himscll is impossible the character is not drawn at all 
Denis Duval, which reached only three numbers, promised to be 
a first rite work in the Esmond manner The author died while 
it was in pi ogress, on Dec 24, 1863 He was buried in kensal 
Green, and a bust by Marochetti was put up to his memory in 
Westminster Abbey 

The grace and the apparent spontaneity of Thackeray s verses 
are beyond question Some of the more serious efforts, such as 
“The Chronicle of the Drum” (1841) arc full of powe’* and 
instinct with true poetic feeling Both the half humorous, half 
pathetic ballads and the wholly extravagant ones must be classed 
with the best work m that kind and the translations from 
B( ranger are as good as virst trinslations can be, for Thackeray 
had the true poetic instinct 

The books of reference that can be best commended to the student 
of Thackeray’s life and works art Menvalc and Marquis’ Life of 
Thackerav (i8gi) , R H Shepherd Bibliography of Thackeray (1880) , 
C P Johnson, Th( Tarlv U ntings of Thackeray (t8SH) Charles 
Whiblcv’s lluukeray (loof;) a critical comment ir> the edition of 
Thackeray’s Works with hiographital mtroduttion-. (1897-1900) by 
his daughter Ladv Ritchie, the Life of Thackeray (‘ Fnghsh Men of 
letters Senes” 1899) b\ Anthonv Trollope frollopc showed m his 
own Autobiography far more appreciition of Thukt ray’s great quah 
ties than is apparent in the 1 ifc Letters of W M Ihackeray and 
Ldward Fitz-gerald Rt Hon Sir A C Lydl Studies tn Liter 

ature and History , Trowbridgt Hall, Illustrated Catalofiue of 

Tst Editions (Ntw York ig2i) , E B* Chancellor The I ondon of 
Thackeray (192s) , Anne Thackeray Ritchie Letters mth 42 additional 
letters of W M% Thackeray (i9'»4), ed bv her daughter, H Ritchie 

THAIS, a Greek courtesan, who lived during the time of 
Alexander the Great She accompanied him on his Asiatic cam- 
paign, and IS chiefly known from the story which represents her 
as having persuaded the conqueror to set fire to the city of 
Persepohs This anecdote forms the subject of Dryden’s Ode to 
Saint Cecilia* s Day But its authenticity is doubtful since it is 
based upon the authority of Cleilarchus one of the least trust- 
worthy of the historians of Alexander Thais subsequently became 
the wife of Ptolemy Lagus king of Fgypt 

See Diod Sic xvii 72, Plutarch, Alexander, 38, Athenaeus xiu 
576, S8S, Quintus Curtius v 7 

THALE, a town m the Prussian province of Saxony, situated 
at the northern foot of the Harz Mountains, 8 m S W of Qued- 
Imburg by rail, at the entrance to the gorge of the Bode Pop 
(1923) 13,743 If IS largely frequented as a summer resort and 
for its saline springs It is a manufacturing centre, its chief prod 
ucts being tm wares and tiles, and it has iron foundries, saw- 
mills and lignite mines 

THALER, a silver com formerly circulating m North Ger- 
many When the mark was first introduced m 1871, all other 
silver coins were withdrawn from circulation, but the thaler was 
of 8ucb outstanding importance that this course proved impossible 
It was thus enacted that the thaler should remain unlimited legal 
tender at three marks per thaler This system lasted till 1908 
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THALES OF MILETUS (640-546 bc), Greek physical 
philosopher, son of Examyus and Cleobuhne is siid to have been 
of Phoenician extraction, but was more probably a native Milesian 
of noble birth Thales was certainly a Greek and not a Phoenician 
He was chief of the seven “wise men ’ of Greece, and in hltr 
times amongst the ancients his fame was rtmarkabk This n mu 
{<T(Hf> 6 s) was given on account of practical abiht> , and Thales 
had been occupied with civil affairs I he advice which he give to 
his fellow countrymen ‘before Ionia was rumi d — “that the 
lonians should constitute one general council in T eos, as the most 
central of the twelve cities, and that the remaining cities should 
nevertheless be governed as independent states’ (Herod i 170) 
— 15 noteworthy The appellation “wise man"” was conferred on 
him not only for his political sagacity, but also for his scientifit 
eminence (Plut Solon, c s) 

He became famous bv his prediction of the eclipse of the sun 
of May 28, 585 BC Herodotus’s account of it (1 74) contains 
two statements — (i) the fict that the eclipse did actually take 
place during a battle between the Modes and the Lydians thit it 
was a total eclipse, that it caused a cessation of hostilities and led 
to a listing peace between the contending nations, (2) that Thales 
had foretold the eclipse to the lonians and fixed the year in which 
It actually did take place Various dates — ranging from 625 bc 
to 583 BC — ^have been assigned by different chronologists to this 
eclipse, but, since the investigations of Air>\ Hmd^ and Zech^ 
the date determined by them (May 28, 5H5 b c ) has been gen 
orally accepted (for later authorities see Lclipse and Astron 
omy) This date agrees nearly with that given b> Plin> 

Thales’s fame amongst the ancients must have been largely due 
to this achievement Thiles seems to have left no works (but see 
Diog Lacr 1 23) Many anecdotes are related of him from 
some of which it would appear that he was engaged m tradi 
(Plutarch, Solon, c 2) Of the fact that I hales visited Egypt 
and there became acquainted with geometry there is abundmt 
evidence Hieronymus of Rhodes (ap Diog Laer 1 27) says, 
“he never had any te icher except during the time when he went 
to Egypt and associated with thepnests 
But the important feature of Thales s work was that he founded 
the geometry of lines which was essentially abstrict in its char- 
acter The Eg>ptian priests only had the geometry of surfaces 
a sketch of that of solids, je, a geomttr> consisting of somt 
simple quadratures and elementary cubatures obtained empin 
cally Thales introduced abstract geometry, the object of which 
IS to establish precise relations between the different parts of a 
figure, so that some of them could be definitely found by mtins 
of others This was a phenomenon quite new m the world 
The following discoveries m geometry are attributed to Thales 
— (i) the circle is bisected by its diameter (Prod op ett p 157) , 
(2) the angles at the base of an isosceles triangle are equal (Id 
p 250), (3) when two straight lines intersect the vertically op 
posite angles are equal (Id p 299), (4) the angle m a semi 
circle is a right angle’, (5) the theorem Euclid 1 26 (Eudemus 
Prod op cit p 352) Two applications to practical problems 
are also attributed to him — (i) the detennmation of the distanu 
of a ship at sea, (2) the determination of the height of a pyramid 
by means of the length of its shadow the shadow' was measured 
at the hour of the day when a man’s shadow is the same length 
as himself® According to Plutarch ( 5 cp/ Sap Convtv 2) Thaks 
must have known Euclid vi 4, but without the restriction as to 
the hour 0 the day Further, we learn that he perfected the 
^“On the Eclipses of Agathocles, Thales and Xerxes,” Phil Tram 
vol cxhii p 179 seq , 1853 
^Athenaeum, p 919, 1852 

^Astronomtsche Untersuchungen der wtekhgeren hnsternisse etc 
P 57 , 1853 

^Cf Pamphila and the spurious letter from Thales to Phertevdts 
ap Diog 1 aer , Proclus, In pnmum Euchdts Elementorum I tbrum 
Commentaru ed Fncdlem, p 6$, Pliny, N xxxvi 12 Iimblichiis 
In Vti Pythag 12, Plutarch, Sept Sap Convtv 2, De hide 10 and 
Plac i 3, I 

®Thi8 IS unquestionably the meaning of the statement of Pamphil \ 
(temp Nero), ap Diog La6r 1 24, that he was the first person to 
describe a nght-angled triangle in a circle 
^Hieronymus of Rhodes (Diog Laer 1 27) and Plinv {N H xwm 
12) 
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theory of the scaJene triangle and the theory of lines^ Produs 
in his summary of the history of geometry before Eudid, says that 
Thales introduced geometry into Greece from Egypt, and com- 
municated the beginnings of many propositions to his successors 
From these indications it is difficult to determine what Thales 
brought from Egypt and what he himself discovered This diffi- 
culty has, ho'\\evcr, been lessened since the translation and publica- 
tion of the papyrus Rhind by Eisenlohr*, and we can deduce cer- 
tain facts from it [i] Thales must have known the theorem that 
the sum of the three angles of a triangle are equal to two right 
angles This inference is made from theorems (4) and (2) We 
know from Proclus, on the authority of Eudemus that Euclid 1 
-^2 was first proved m a general way by the Pythagoieans, but, on 
the other hand, we learn from Gemmus that the ancient geometers 
discovered the equality to two right angles m each kind of tnangle 
— equilateral isosceles, and scalene (Apoll Cowca, ed Halleius, 
p 9) , and the geometers older than the Pythagoreans can only 
have been Thales and his school The theorem was probably 
arrived at by induction, and may have been suggested by the con 
templation of floors or walls covered with regular triangular, 
square or hexagonal tiles [2] We see also in the theorem (4) the 
first trace of the conception of geometrical loci, vhicli we, there- 
fore, attribute to Thales It was in this manner that this remark 
able property of the circle, with which, m fact, abstract geometry 
was inaugurated, presented itself to the imagination of Dante — 
“0 se del mt zzo ccrcluo f ir si puote 
Tnangol si, ch’un retto non avesse ” — Par c xui loi 
[3) Thales discovered the theorem that the sides of equiangular 
triangles are proportional This theorem was probably made use 
of also m his determination of the distance of a ship at sea 
Let us now consider the importance of the work of Thales 
I In a scientific point of view (a) by his two theorems he 
founded the geometry of lines, which has ever since remained the 
principal part of geometry, (6) he may be considered to have laid 
the foundation of algebra, for his first theorem tstablishes an 
equation in the true sense of the word, while the second institutes 
a proportion® II In a philosophic point of view, we see that 
m these two theorems of Thales the first type of a natural law 
I e , the expression of a fixed dependence between different quan 
titles, or, in mother form, the diseiitangkment of constancy m the 
midst of variety — ^has decisively ansen* HI Listly, in a practical 
point of view Thales furnished the first example of an application 
of theoretical geometry to practice®, and laid the foundation of 
the methods of measurement of heights and distances 
As to the astronomical knowledge of Thales we hive the follow 
ing notices — -(i) besides the prediction of the solar eclipse, 
Eudemus attributes to him the discovery that the circuit of the 
sun between the solstues is not always uniform**, (2) he called the 
last day of the month the thirtieth (Diog I aer i 24), (0 he 
divided the year into 365 davs (Id i 27) , (4) he determined the 
diameter of the sun to be the 720th part of the zodlac^ (5) he 
remarked on the constellation of the Lesser Bear and instructed 
his countrymen to steer by it fas nearer the pole] Instead of the 
Great Bear (Callimachus ap Diog Lacr 1 2^, cf Aratus, Phac 
nomena, v 36 seq ) Other discoveries m astronomy are attribute d 
to Thales but on doubtful authorities He did not know, tor 
example, that ‘The earth is spherical/’ as is erroneously stated by 
Plutarch {Placita^ m 10), on the contrary, he conceived it to be 
a flat disk The doctrine of the sphericity of the earth, for which 
the researches of Anaximander had prepared the way, was in 
fact one of the great discoveries of Pythagoras, was taught by 
Parmenides, who was connected with the Pythagoreans, and re 

*Diogenes Lafertius (i 2?) 

'^Ein mathefmtisches Hand buck der alien Aegypter (Leipzig, 1877) 
^Auguste Comte, SysUme de PohUque PosUtvet m , pp 297, 300 
Laffittc Lfs Grands Types de PHumamti, vol 11 , p 292 

^Ibid p 294 

•Theonis Smyrnaci Platonici Ltber de Astronamia, ed Th H 
Martin, p 324 (Pans, 1849) Cf Diog Laer 1 24 
^Thta 13 the received interpretation of the passage in Diogenes 
Laertius, I 24 (jee Wolf, Gesen der Astron^ p 169), where ireXn^rlov 
IS probably a scribe’s error for ftpStaKou Cf Apuleius, F/onda, 
iv 18, who attributes to Thales, then old, the discovery ‘^quotiens 
sol magnitudme sua circulum quern permeat mctiatur 


mained for a long time the exclusive property of the Itaban 
schools ( See Schiaparelh, i Precursor! de Copemico nell* Anti- 
chitii, 1873 ) 

PhiloBophy^^Whilst m virtue of his political sagacity and in- 
tellectual eminence Thales held a place in the traditional list of 
the wise men, on the strength of the disinterested love of know 
ledge which appeared in his physical speculations he was accounted 
as a “philosopher’^ ( 4 fM(ro(l>os) Thales’s “philosophy” is usually 
summed up m the dogma “water is the principle, or the element, 
of things”, but, as the technical terms “principle” (b.pX'fl) and 
“element” {arotx^iop) had not yet come into use, it may be con- 
jectured that the phrase “all things are water” (iripta Mcap 
icrrl) more exactly represents his teaching Writings bearing his 
name were extant m antiquity, but as Aristotle, when he speaks 
of Thales’s doctrine, always depends upon tradition, the writings 
were probrbly forgeries 

From Aristotle we learn (i) that Thales found m water the 
origin of things, (2) thit he conceived the earth to float upon a 
sea of the elemental fluid, (3) that he supposed all things to be 
fu 1 of gods, (4) that m virtue of the attraction exercised hy the 
magnet he attributed to it a soul Here our inform ation ends 
Aristotle’s suggestion that Thales was led to his fundamental 
dogma by observation of the part which moisture plays in the 
production and the maintenance of life, and Simplicius’s, that 
the impressibility and the binding power of water were perhaps 
also in his thoughts, are by admission purely conjectural Simpli- 
cius s further suggestion that Thales conceived the clement to be 
modified by thinning and thickening is phmly inconsistent with 
the statement of Theophrastus (hat the hypothesis m question was 
peculiar to Anaximenes The assertion preserved by Stobaeus that 
Tlnlts recognized, together with the material element, “water,” 
“mmd,” which ptneLrates it and sets it m motion, is refuted by 
the precise testimony of Aristotle, who declares that the early 
physicists did not distinguish the moving cause from the material 
cause, and that befon Hermotimus and Anaxagoras no one postu- 
lated a creative intelligence 

It would seem, then, that Thales sought amid the vancty of 
things a single mat trial cause, that he found such a cause in 
one of the forms of matter most familiar to him, namely, water, 
and accordingly legardod the world and all that it contains as 
witer variously metamorphosed, and that he asked himself no 
questions about the nnnner of its transformation 

The doctrine of Thales was interpreted and developed by 
Anaximander, Anaximeins and Heraentus The Eleatic Parme- 
nides (g V ), noted th it, when 1 halts and his successors attributed 
to the supposed element changing qualities, they became plural 
isis, they therefore required that the superficial variety of nature 
should bt strictly distinguished from its fundamental unity Hence, 
whereas Thales and his successors had confounded the One, the 
element, and the Many, its modifications, the One and the Not- 
One or Many became with Parmenides matters for separate inves- 
tigation In this way two lines of inquiry originated On the one 
hand Empedocles and Anaxagor..s, abandoning the pursuit of the 
One, gave themselves to the scientitic study of the Many, on the 
other Zeno, abandoning the pursuit of the Many, gave himseif to 
the dialectical study of the One Both successions were doomed 
to failure, and the result was a scepticism from which the thought 
of Greece did not emerge until Plato, returnmg to Parmenides, 
declared the study of the One and the Many, jointly regarded, to 
be the true office of philosophy Thus, meagre and| futile as the 
doctrine of Thales was, all the Greek schools, with the solitary 
exception of that of Pythagoras, took their origin from it Not in 
name only, bul also in fact, Thales, the first of the Ionian |Aysi- 
cists, was the founder of the philosophy of Greece 

BiDtiocaArur— (tf) Gtometneal and Asironomteed C A Bret- 
schncider, Dh Geomelne u dk Geometer vor Eukltdes (Leipzig, 1870) , 
H Hankol, Zur Ge\ch chte der Mathemattk (Leipzig, 1874) , (J J 
Allman “Greek Oometry from Thales to Euclid,” Hemamena, No 
V (Dubhn, 1877) , M Cantor, Vorlesungen dber Cesektehie itr Maihe- 
matik (lieipzk, 1880), P Tannery, “Thales de Milet ce qu’il a 
emprunt^ k I’Egypte,” Revue Phhsophque, March 1880, “La Tradi 
tion touchant Pythagore, O^’nopide, et Tha%,” Bul des Sc 
May 1886, R Wolf, Geschkhie der Astronomte (Munich, 1877) See 
also under Eeripse and AsmoNOMy (b) Phtlosopkicd The histories 
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THALLIUM, a metallic chemical clement, discovered m r86i 
by Sir William Crookes, who, during a spectroscopic examination 
of the flue^dust produced in the roasting of sckniferous pyrites 
occurnng at Tilkerode in the Harz, observed a green line foreign 
to all then known spectra He concluded that the mineral con 
tamed a new element, to which he gave the name of thallium, 
from da\\ 6 $^ a green twig Crookes presumed that his thallium 
was something of the order of sulphur, selenium or tellurium, 
but Lamy, who anticipated him m isolating the new element, 
found it to be a metal (Symbol Tl, atomic number 8 t, atomic 
weight 204 3 ) 

Chemical Charactcfw«-The chemical character of thallium 
presents striking peculiarities Dumas once called it the *"Ormtho 
ihynchus paradoxus of metals ” As an elementary substance, it is 
very similar in its physical properties to lead, it resembles lead 
chemically inasmuch as it forms an almost insoluble chloride and 
an insoluble iodide But the hydroxide of thallium, m most of 
its properties, comes very close to the alkali metals, it is strongly 
basic, forms an insoluble chloroplatinate (platinichlondc), and an 
ilum strikingly similar to the corresponding potassium compounds 
Yet, unlike potassium or lead, it forms a feebly basic scsquioxide 
similar to manganic oxide, Mn203 

Traces of thallium exist in many kinds of pyrites, as used for 
vitnol-making The only known mineral of which it forms an 
essential component is the rare mineral crookesitc of Sknktrum, 
Sweden, which according to Nordenskidld, contains of 

selenium, 45 8% of copper, 3 7% of silver, and 17 2% of thilhum 
The best raw maternls for the preparation of thilhum are the 
flue dusts produced industrnlly in the roasting of thallifcrous 
p> rites and the “chamber muds^’ ot cumulating in vitriol chimbers 
worked with such pyrites, m both it is frequently associated with 
selenium The flue-dusts miy contun 0 5-3 s% of thilhum, but 
usually do not exceed the lower value 

For the extraction of the metal from chambi r mud, the latter 
IS boiled with water, which extricts thallium as sulphate From 
the filtered solution the thilhum is precipitated as chloride by 
addition of hydrochloric acid, along with more or less of leicl 
chloride The mixed chlorides are boiled down to diyntss with 
sulphuric acid to convert them into sulphates, which are then 
separated by boiling water which dissolves only the thallium salt 
1 rom the filtered solution the thallium is recovered as such, by 
pure metallic zinc, or by electrolysis The (approximately pure) 
metallic sponge obtained is washed, made compact by compres- 
sion, fused m a porcelain crucible in an atmosphere of hydrogen, 
and cast into sticks 

Metallic Thallium^ — Metallic thallium is bluish white, it is 
extremely soft and almost devoid of tenacity and elasticity Its 
specific gravity is it 86 It fuses at 302° C, at about 1,300° it 
boils and can be distilled m h\drogen gas Its vapour density 
corresponds to monatomic molecules Its salts colour the Bunsen 
flame a bright green When heated in air it is readily oxidized 
with the formation of a reddish or violet vapour When exposed 
to the air it becomes quickly covered with a film of oxide, the 
tarnished metal when bunged into water reassuraes its metallic 
lustre the oxide film being quicklv dissolved When kept in coni- 
tiict with water and air it is gndually converted into hydroxide, 
IlOH It decomposes water at a red heat, liberating hydrogen 
and being itself converted into the hydroxide It is readily soluble 
in nitric and sulphuric acids, but less so m hydrochloric It does 
not combine with hydrogen, but unites directly with the halogens 

SAlts-— -Thallium forms two senes of salts thallous, in which 
the metal is univalent, and thallic, m which it is tnvalent The 
thallic salts arc, however, much less stable than the thallous In 
the thallous series many analogies with lead compounds are ob- 
served, in the thallic some resemblance to aluminium and gold 

Thallous hydroxide, TlOH, is most conveniently prepared by 
decomposing the solution of the sulphate with baryta water It 
crystallizes from its solution in long yellow needles, TlOH or 
TIOH+Hab, which dissolve readily in water, forming an intensely 
alkaline Solution, which acts as a caustic and greedily absorbs 
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carbonic acid from the atmosphere Unlike the alkalis, it readily 
loses Its water at 100° C and even at the ordinary temperature, 
to form the oxide TbO, which is black or black violet Thallic 
oxide, IbOi, IS formed when the mttU is heated in air or oxygen 
at '!;oc>-70o°, by the action of hydrogen |>eroxide upon alkalmt 
solutions of thallous salts, or by heating thallous mtraic It 
decomposes into thallous oxide and oxygen above 800 "" Iht coi 
responding hydroxide, TIOOH, is very unstable A thallothallic 
oxide, Tl ?0 TkOj or 110 , is also known 

Thallous chloride, TlCl, is readily obtained from the solution 
of any thallous salt, by the addition of hydroihlonc acid, as a 
white precipitate similar in appearance to silver chloride, like 
which It turns violet in the light and fuses below redness into a 
(vcliow) liquid which freezes into a horn like flexible mass It 
IS also formed when the metal is burnt m chlorine One part of 
the precipitated chloride dissolves at 0° C m 500 parts of water 
and in 40 parts it 100° C It is less soluble m dilute hydro 
chloric acid Thallous lodtdc, TII, similarly obtained as a yellow 
precipitate, requires 16000 parts of cold water for its solution 
The yellow crystals melt at 190°, and when cooled assume a red 
colour, which changes to the original yellow on standing Thallous 
bromide, TlBr, is a light yellow crystalline powder, it is formed 
analogously to the chloride Thallous perchlorate, TICIO4, and 
periodate, 11104, are interesting inasmuch as the>, together with 
several other thallous salts are isomorphous with the correspond 
mg pot issium silts 

Thalia m carbonate, TI2CO3, more nearl> resembles the lithium 
compound than any other ordinary carbonate It is produced by 
the exposure of thallous hydrate to cirbon dioxide, and therefore 
IS obtained when the moist metal is exposed to the air It forms 
resplendent rnonoclimc prisms, soluble in water The bicarbonate 
IS not known 

lhallous mlphate, IkSOi, forms rhombic prisms soluble in 
water which melt at a red heat with decomposition, sulphur 
dioxidi being evoked It unites with iluminium, chromium and 
iron sulphates to form “alums” (qv) It also forms double salts of 
the type Tl2S0i(Mg, Fe or Zn)S04 6H2O Thallous sidplude, 
ll>b, is obtained as a bhek precipitate by passing sulphuretted 
hvdrogen into a thallous ‘solution It is insoluble in water and in 
the alknhs hut re idily dissolves in the mineral acids 

Thallous nitratt, TINO3, is obtained as white, rhombic prisms 
by cryst illinng a solution ot the metal, oxide, carbonate etc , in 
nitric acid Various thallous phosphates arc known, eg, 
T]2Hro4 H2O, TlH 2 ro 4 , TI8PO4 TI4P2O7, etc , they bear a close 
resemblance to the corresponding phosphates the alkali 
metals 

Thallic chlorldiy IICI3, is obtuned by heating the monochlonde 
with chlorine under pressure, or by saturating a suspension of the 
monochlonde m water with chlorine, when anhydrous it is a 
crystalline mass which melts at 24° It forms several double s ilts 
e , with hydrochloric acid and the alkaline chlorides The 
chlorine is not completely precipitated by silver nitrate in nitric 
acid solution, the ionization apparently not pioceedmg to all the 
chlorine atoms The mixed chlorides TlCl TIC I3 and 3TICITICI3 
are also produced by the regulated action of chlorine on the mono 
chloride 1 halite iodide TII3, is interesting on account of its 
isomorfihism with rubidium and caesium tn iodides a resemblance 
which suggests the formula Tll(l2) for the salt, but 1 M 
Lowry and A J Berry (1928) have shown that it does not give 
the reactions of a thallous salt, and when dissolved m methyl 
alcohol, it behives as a bmarv electrolyte, as (TIDI or as 
1 Ifl lie] 2 halite sulphate, 1 l2(S04)3 7H20( ?) , and thallic mtrate 
Tl(N()3)3 3H2O, are obtained as colourless crystals on the evapora 
tion of a solution of the oxide in the corresponding acid The 
sulphate decomposes into sulphuric acid and the trioxide on 
warming with water, and differs from aluminium sulphate in not 
forming alums 

Thallium salts are used in the manufacture of certain optical 
glasses on account of the high refractive index conferred on the 
glass They are all poisonous, having an action somewhat re- 
sembling that of lead silts and arc said to hive a pronounced 
depilatory action, but this has also been denied 



1 6 THAL-^EG— THAMES 


Thallous acctylaceione, C4H702T1, prepared from an alcoholic 
solution of acetylacetone and the hydroxide, is of interest On 
the application of thallium compounds to organic syntheses, see 
R C Mcn/its I them Soc , 1924, e/ 

Analysis — ^All thallium compounds volatile or liable to dis 
sociation at the temperature of the flame of a Bunsen lamp impart 
to such dime an intense green colour The spectrum contains a 
bright green of wave length 5,351 from solutions containing it 
as thallous salt the metal is easily precipitated as chloride, iodide, 
or (hloropldtinate by the corresponding reagents Sulphuretted 
h>drogcn in the presence of free mineral acid gives no precipi 
t itt , sulphide of 'immomum, from neutral solutions, precipitates 
TI2S IS a dark brown or black precipitate, insoluble m excess of 
reagent Ihillic salts are easily reduced to thallous by means of 
solution of sulphurous acid, and thus rendered amenable to the 
above rcictions Thallous chloride can be titrated by potassium 
lodatc in moderately concentrated hydrochloric acid solution 
THALWEG, a land form term adopted into general usage 
for the continuous hne drawn through the lowest points of a 
rivers villey from its source to its mouth The concave curve 
thus clriwn shows the natural direction of a watercourse 
THAMES, the chief nver of England, rising in several small 
streams among the ( otswokl Hills in Gloucestershire Its source 
IS generally held to be at Thames Head in the parish of Coates, 
3 m west of ( ircncestcr, but claims have also been advanced on 
behalf of tht Seven Springs, the head waters of the river Churn, 5 
m south of ( heltcnham The length of the river from Thames 
Head Bridge to I ondon Bridge is 161 J m and from London Bridge 
to the Non , 47? m a total of 209 m The width at Oxford is about 
1 50 ft at Feddington 250 ft at London Bridge 750 ft , at Graves 
end 2,100 ft , and between Sheerness and Shoeburyness immedi 
ately above the Nore 5J m Ihc height of Thames Head above 
sea level is 356 ft , Seven Springs 700 ft , and Lcchlade 237 ft 
and the avenge fall below Lcchlade is 20 in per mile The 
Ih lines forms the boundary between the following counties along 
its (oursc Gloucestershire and Wiltshire Gloucestershire and 
Berkshire Oxfordshire and Berkshire, Buckinghamshire and Berk- 
shire Middlesex and Surrey and finally, at its estuary, Essex and 
Kent In the succeeding paragraph the bracketed figures indicate 
the dislaiuc in miles above London Bridge 
The upper course lies through a broad valley The scenery is 
lural ind phasant, the course of the river winding Before 
reaching Oxford the stream swings north, east and south to 
encircle the wooded hills of Wytham and Cumnor, which over 
look the city from the west The Windrush joins from the north 
(left) at New Bridge (126]), the Evenlode near Eynsham (119), 
and the C herwcll at Oxford (112) Between Lechlade and Oxford 
the mam chinntl sends off many narrow branches, the waters 
of the Windrush ire similarly distributed and the branches m 
the neighbourhood of Oxford form the picturesque “backwaters” 
I he river then passes the pleasant woods of Nuneham, and at 
Abingdon (103^ ) receives the Ock from the Vale of White Horse, 
at Dorchester (g^i) the lhame (left), and it then passes Walling- 
foid (90^) and Goring (85) The river now bends eastward, and 
breaches the chalk hills dividing the Chilterns from the downs 
of Berkshire I rom this point as far as Taplow the southern 
slofics of the Chilterns descend closely upon the river, they are 
finely wooded, and the scenery is peculiarly beautiful At Pang- 
bourne (80]) the Thames receives the Pang (right), and at 
Reading t74i) the kennet (right) After passing Reading it 
bends northward to Henley (65), eastwards past Great Marlow 
(57) to Bourne End (54), and southwards to Taplow and Maiden- 
head (49J), receiving the Loddon (right) near Shiplake above 
He nicy Winding in a south easterly direction, it passes Eton 
and Windsor (43!), Datchet ( 4 ii), Staines (36), Chertsey (32), 
Shepperton (30) and Sunbur>^ (26^) receiving the Coin (left) 
at Staines, and the Wey (right) near Shepperton Plowing past 
Hampton Court, opposite to which it receives the Mole (right), 
and past Kingston (20^), it reaches Teddington (18 j{) Passing 
Richmond (16) and Kew the river flows through London and its 
suburbs for a distance of about 25 m till it has passed Wool 
wich Gravesend, the principal town below Woolwich, is 26^ m 


from London Bridge The estuary may be taken to extend to the 
North Foreland of Kent In the tideway the principal affluents 
of the Thames are the Brent at Brentford, the Wandle at Wands- 
worth, the Ravensboume at Deptford, the Lea at Blackwall, the 
Darent just below Enth, and the Ingrebourne at Rainham, besides 
the Medway 

The basin of the Thames is of a composite character Thus 
the upper portion of the system, above the gap at Gonng, is a 
basin m itself, defined on the west and south by the Cotswold 
and White Horse Hills and on the east and north by the Chilterns 
and the uplands of Northamptonshire But there are several 
points at which its division from other river basins is only marked 
by a very low parting Thus a well marked depression m the 
Cotswolds brings the head ofHhe (Gloucestershire) Coin, one of 
the head streams of the Thimes, very close to that of the Isborne 
a tributary of the upper Avon, the parting between the head 
streams of the Thames and the Bristol Avon sinks at one point 
near Malmesbury, below 300 ft , and head-streams of the Great 
Ouse rise little more than two miles from, and only some 300 ft 
above, the middle valley of the Cherwell The White Horse Hills 
and the Chilterns strike right across the Thames basin, but almost 
their entire drainage from either flank lies within it, and similarly 
a great part of the low lying Weald, though marked off from the 
rest of the basin by the North Downs, drains into it through these 
hills Further, the kennet continues upward the line of the 
mam valley below the Goring gap, and the Cherwell that of the 
mam valley above it Ihe basin thus presents interesting prob 
lems The existence of wide valleys where the sfnall upper waters 
of the Cherwell, Evanlode and Coin now flow, the occurrence of 
waterborne deposits in their beds from the north west of Fngland 
and from Wales, and the fact that the Thames, like its lower 
southern tributaries which pierce the North Downs, has been 
able to maintain a deep valley through the chalk elevation at 
Goring, arc considered to point to the former existence of a much 
larger rutr, m the s>st(m of which were included the upper 
waters of the present Severn Dee and other rivers of the west 
The question m fact, involves that of the development of a large 
part of the hydrognphy of England 

Tamesis and Isis — The Thames about Oxford is often called 
the Isis Caesai (Di Bill Gall v ii) says that at the time of 
his invasion of Britain it was tilled Tamesis In the first statute 
passed for improving the navigation of the river near Oxford (21 
Jac I ) It IS called the nver of Thames, and it was only m a stat- 
ute of George II (1751) that the word Isis appears The flow 
of the Thames varies greatly, according to the season of the year 
In very dry summers the flow at leddmgton has been known to 
fall as low as 200,000,000 gal per day and as high as 20000, 
000,000 gal m a rainy season Flooding of the surrounding coun 
try is not uncommon, and it becomes a serious menace to the low- 
lymg parts of London, where the nver is tidal, when flooding 
coincides with high spring tides The importance of storage reser 
voirs is manifest under such conditions of flow, especially bearing 
in mind the ever increasing needs of the London district The 
water-supply of London is considered under that heading, it may 
be noted here that the Thames forms its chief source of supply, 
but apart from this the corporation of Oxford and two companies 
m the Staines distiict have powers to draw water from the nver 

Throughout the whole of the Thames watershed, and especially 
m the 3 , 8 cx> sq m above the intakes of the water companies (at 
Hampton or m the vicmity), the Thames Conservancy has en- 
forced the requirements of parliament that no sewage or other 
pollution shall be allowed to pass into the Thames, or any water 
communicating with it The Thames is navigable for rowing boats 
as far upwards as Cnckladc and for barges as far as Lechlade At 
Inglesham, three-quarters of a mile above Lechlade, the Thames 
and Severn canal has its junction with the Thames Barges draw 
ing 3 ft 6 m can now, even m the summer season, navigate from 
London to Inglesham 

Construction of Locks — ^In 1771 an act of parhament was 
passed authorizing the construction of pound locks on the Thames 
above Maidenhead Bridge In pursuance of the powers thus 
granted, the Thames Commissioners of that day caused locks 
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to be built at various points above Maidenhead, and between i8io 
and i8is the Corporation of London earned out river works on 
the same lines as far down the river as Teddington The works 
as subsequently maintained by the Thames Conservancy ensure 
an efficient head of water during the drier seasons of the year, and 
facilitate the escape of winter floods The number of locks is 47, 
including four navigation weirs above Oxford The uppermost 
lock IS St John’s, below Lechlade, the lowest is Richmond 
The canals m use communicating with the Thames, are the 
Thames and Severn canal, the Oxford canal, the kennet and Avon 
canal from Reading to the Bristol Avon, the Grand Junction at > 
Brentford, the Regent’s canal at Limehouse, and the Grand Sur 
rey canal at Rotherhithe A short canal connects Gravesend with 
Higham Navigation is also carried on by the Medway to Ton- 
bridge, on the lower parts of the Darent, Cray and Wey The 
Woking, Aldershot and Basingstoke canal joins the Wey, but is 
little used The Wilts and Berks canal, joining the Thames at 
Abingdon, is disused By means of the Grand Junction and Ox 
ford canals especially, constant communication is maintained 
between the Thames and the great industrial centres of England 
The trade on the upper Thames is steady, though not extensive 
The vast trade on the estuary, which lies within the bounds of the 
port of London, as well as the bndges over tht river m the Lon 
don area, is considered under London The utility of the river 
IS great m the opportunities for exercise and recreation which it 
affords to the public, especially to Londoners Rowing boats, sail 
mg boats and motor boats ply its waters There are fixed prices 
for the passage of the locks During the season regattas take 
place of which the Henley Royal Regatta is pre eminent The 
Oxford and Cambridge boat race from Putney to Mortlake on 
the tideway the summer eights and the “torpids ’ at Oxford Uni 
versitv, and the school races at Eton and Radley should also be 
mentioned 

In 1857 the Thames Conservanev Board was established Its 
powers were increased and its constitution varied in 1864 1866 
and 1894, but the creation of the Port of London Authority (see 
London) limited its jurisdiction 1 ish arc abundant especially 
coarse fish such as pike, perch, roach dace and barbel Of trout 
there are many fine specimens especially at the weirs The right 
of the pubhc to take fish freely from the river has been frequently 
under dispute and to day fisheries arc under the regulation of by 
laws made by the Thames Conservancy, which apply to the 
riparian owners as well as to the pubhc generall> Thtse by laws 
are earned into effect by officers of the conservators, assisted by 
the river keepers of the various fishing associations The principal 
associations are those at Oxford, Reading, Henley Maidenhead 
and Windsor, and the Thimes Angling Preservation So( lety, whose 
district IS from Staines to Brentford 
THANA, a town and district m British India, m the Northern 
division of Bombay The town is on the west of the Salsette 
creek or Thana nver, just where the Great Indian Peninsula 
railway crosses to the mainland, 21 m from Bombay city, of 
which It IS now practically a suburb Pop (1921) 22,639 j 
The District of Thana has an area of 3434 sq m It extends 
along the coast and is confined between the Western Ghats on 
the east and the sea on the west, while on the north it is bounded 
by the Portuguese territory of Damaun and by Surat district, 
and on the south by Bombay suburban distnct The district is 
well watered and wooded, and, except in the north-east, is a low- 
lymg nee tract broken by hills Most of the hills were once forti 
fied, but the forts built on them are now dilapidated and useless 
The only rivers of any importance are the Vaitarna and the Ulhas, 
the former being navigable for a distance of about 20 m from 
Its mouth, the latter is also navigable in parts for small craft 
There are no lakes, but the Vehar and the Tulsi, formed arti- 
ficially, supply Bombay city with water In 1921 the population 
was 759,916 The staple crop is rice Fishing supports many 
of the people, and the forests yield timber and other produce 
bait is manufactured by evaporation along the coast 
The territory compnsed in the district of 'I'hana (ap^rt from 
Salsette island, which was acquired m 1782) formed part of the 
domimom of the peshwa, and was annexed by the British in 


17 

1818 on the overthrow of Baji Rao 

THANESAR, an ancient town of British India, m karnil 
distnct of the Punjab, on the river Saraswati pop (1921) 4,226 
As the centre of the tract called kurukshetra m the Mahabharat i 
It has always been a holy pi ice The bathing fair held here on 
the occasion of a solar eclipse is said to be attended by hilf a 
milhon pilgrims 

THANET. ISLE OF, the extreme north eastern corner of 
Kent, England, insulated by the two branches of the river Stour 
and forming one of the tight parliamentary divisions of tht 
I county Pop (1921 ) 112 597 Its name is said to be derived from 
Saxon tenc, a ^acon or fire (probably from the number of watch 
fires existing on this easily ravaged coast), and numerous remains 
of Saxon occupation have been found, as at Osengal near Rims 
gate Thanet is roughly oblong m form its extreme measurements 
being about 8 m from E to W , and 5 m from N to S Ihe 
branches of the Stour dividing near Sarre take the place of the 
former Wantsume, a sea passage which had diminished in breadth 
to half a mile m the time of \ugustine The Wantsume was 
guarded by the Roman strongholds of Rigulbtum (Rcculverj m 
the north and Rutnpiae (Riehborough) in the south and was 
crossed by ferries at Sarre and Wade With the drying up of this 
channel and the closing of Sandwich harbour m the i6th ccntuiT, 
the present marshlands or lev^el to the south and west of the isle 
were left The sea face of Thanet consists mainly of bold slopes 
or sheer cliffs and the eastern extremity is the fine chalk hi ad 
land of the North 1 oreland with a lighthouse Containing the 
pppular seaside resorts of Ramsgate Broadstairs Margate and 
Westgdte Thanet is served by the S R and Minster is a junction 
station of the lines to Ramsgate and Sandwich respectively 
THANKSGIVING DAY, m the United States, the last 
Thursday m November annually set apart for thanksgiving by 
proclamation of the president and of the governors of the various 
States The day is observed with religious services in the churches 
and, especially in New England as an occ ision for family re 
union The Pilgrims set apart a day for thanksgiving at Plymouth 
immediately after their first harvest in lOn the Massachusetts 
Bay Colony for the first time m 16^0, and frequently thereafter 
until about 1680 when it became an annual festival m that uilony , 
and Connecticut as earlv as 1639 and annually after 1647, except 
in 1675 The Dutch in New Nctherland appointed a day tor giving 
thanks m 1644 and occasion illy thereafter During the Rtvolu 
tionary War the Contiiuntal Congress appointed one or more 
thanksgiving days each year, except in 1777 President Washing 
ton appointed a day of thinksgivmg (Thursday Nov 26) m 1789 
and appointed another m 179^ President Madison in response 
to resolutions of Congress, set apart a dav for thanksgiving at 
the close of the War of 1812 By ibsS proclamations appointing 
a day of thanksgiving were issued by the governors of '>s StUcs 
and 2 Territories President Lincoln appointed the list Ihursday 
of Nov 1864 and each president has followed his example 

See F B Hough Proclamaiton^ for Thanks^wm^ ( Mbanv i8s8) 

I W D Love, The Fast and Thanksf^tvtng Days of Neiv England (1S9O 
I E H Hughes Thanksgtvtng Sermons (iq'> 4 ) A (i Llovd, Thanks 
gtvtng School Programs (1927) V in Buren and Bcmis, 1 kanksgnittg 
Day tn Modern History (1928), L C Van Derveer, Thanksgtvini^ 
Plays and W^ays (1927) 

THANN, a town of France, capital of an arrondissement in 
the department of Haut-Rhm, on the Thur, 16 m by nil N \V 
of Mulhouse Pop (1926) 6376 In the course of the World 
War Thana was taken by the French m 1914 and was bombarded 
from time to time The fine Gothic church of St Ibeobild (msi > 
escaped serious injury it has a tower (i4SO'-i5i6) with a beau 
tiful spire Above the town are the rums of the castle of Lngcl 
burg, destroyed by Turenne in 1675 Thinn is the scat of i sub 
prefect It has a stone quarry, metal foundries and manufactories 
of chemical products machinery and textiles 

THAPSACUS (Tiphsah modern kalat Dibsc, also called for 
a short time Amphipolis), formerly an important crossing place 
on the Euphrates (gv), about 8 miles below Mtskene in 
N 38® E The city seems to have stood on the right bank and 
on the direct line to Syria It was used as a centre from which to 
measure distances by Eratosthenes The earlier crossing pi ice 
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seems to hive been higher up the nvcr» but Xenophon, who 
reports that it was a large prosperous city, forded his artny 
here, and by the time of Alexander there was a bridge of boats 

THAPSUS, a low peninsula, now known as Magnisi, joined 
by a narrow isthmus to the mainland of Sicily, about 7 m 
N N W of Syracuse The Athenians used it as a naval station in 
their attack on Syracuse early m 4x4 nc A number of tombs 
contained objects belonging to a transitional stage between the 
second and third Siccl period, attributable roughly to 1000-900 
B c , with a proportion of Mycenean import ations 

See Orsi m Monumentt dei Ltncet (1897), vi 89-150 

THAPSUS, BATTLE OF (47 b c ) After his victory at 
Pharsalus Julius Cacsir followed f^mpey to Egypt, where the 
Pomptnns accumulated a large army and were joined by Juba, 
king of Numidia A battle was fought at Ruspma m which 
Caesar was almost overwhelmed, after which he moved to Veita 
and besieged it withdrew on account of lack of supplies, and, in 
order to compel Scipio to battle, marched on Thapsus, an ancient 
city of North Africa in the province of Byzacium (the modern 
province of Tunis), on the coast more than too m north ot 
Carthage Thapsus contained large military stores, was strongly 
garrisoned and blockaded by Caesaf s fleet On Feb 4, 47 b c he 
arnved before the city, and immediately besieged it This drove 
Scipio into action, for he at once advanced on Thapsus and threw 
up two entrenched camps one for his own men and the other for 
Juba’s eight miles south of the city 

The manoeuvres which now followed were controlled by a salt 
wa^er lake, the modern Sebka di Moknine, which lies to the south- 
west of Thapsus C aesar had entirely surrounded the town, but 
Scipio (onsidered that it was still possible to relieve it from the 
south Caesir had foreseen the likelihood of this move, and had 
built a strong foit m the lentn of the strip of land which separates 
the eastern margin of the lake from the sea When Scipio ad 




Plan of the battle of thapsus feb 47 b c when julius caesar 

ANNIHILATED THE FORCES OF SCIPIO FATHER IN LAW OF POMPEY THE 
OREAT 


vanced he struck this fort, and being unable to take it turned back 
and decided to march round the lake and force the northern 
approach to the city This be did, and constructed two camps 
north of the lake Though Caesar would have preferred to defer 
battle until he had taken Thapsus, he now determined to attack 
Scipio before he had finished his entrenchments Leaving As- 
prenas, the pro-consul and two legions to carry on the siege with 
the rest of his force he marched against Scipio One half of his 
fleet he left to continue the blockade, and the other he ordered to 
sail down the coast, and make A demonstration against Sclpio’s 


THARAUD 

rear^ Placing bis left on the coast, Scipio drew up bis anny in 
three lines with his elephants and light troops in front of his 
right and left wmgs, his Numidian cavalry on the left, and the 
rest of his cavalry and light troops on the right Advancing on 
him, Caesar also extended his army into three lines with the II 
and X legions on the right, the VIII and IX on the left, and 
five legions m the centre His flanks he covered by five chosen 
cohorts supported by archers, shngers and cavalry 

As Scipio’s camp was but half dug, Caesar’s men wished to ad- 
vance at once Caesar, however, was not over anxious to precipir 
tate the battle because he was largely outnumbered by the 
Numidian cavalry Whilst he hesitated, the X legion suddenly 
sounded the charge which was repeated all down the hue The 
archers and shngers soon overwhelmed Scipio’s elephants with 
their arrows and stones, driving them back on their own line, 
where they not only demorabzed the infantry but scattered the 
left wing horse The infantry lines then clinched, fighting each 
other until sunset, when Scipio’s nght wing became demoralized 
This affected the centre, and soon the entire line broke and sought 
refuge m the half completed camp, which was speedily captured 
by a double envelopment of Caesar’s wmgs Scipio’s force was 
annihilated m an awful slaughter of which Mommsen writes “If 
the hydra with which they fought always put forth new energies, 
if the army was hurried from Italy to Spam, from Spam to Mace- 
donia, from Macedonia to Africa, and if the repose ever more 
I eagerly longed for never came, the soldier sought, and not wholly 
without cause, the reason of this state of things m the unseason- 
able clemency of Caesar” Fifty thousand corpses were strewn 
over the battlefield of Thapsus, and among them were several 
Caesarian officers known as opponents to the new monarchy 

In this battle neither strategy nor tactics are remarkable, but 
what IS so is the insubordination of the men, and their growing 
stnse of mastership in the new order which Caesar was creating 
He wished to found an Empire, and aimed at a complete victory, 
constantly taking tremendous risks and ignonng the units The 
soldiers wanted peace, so that they could return to their homes and 
families At Thapsus a battle was begun between the will of 
Caesar and the desires of his men, it was slow and progressive, and 
did not end until Alaric had sacked Rome See Pharsalus (bibl ) 

(J F C F) 

THAR AND PARKAR, a district of Bntish India m the 
Sind province of Bombay Area, 1^,636 sqm Pop (1921) 396,- 
331 The district is divided into two portions The western 
part, called the “Pat,” is watered by the Eastern Nara canals and 
the Jamras canal, which constitute the water-systems of the 
district, and the presence of water has created a quantity of 
jungle and marsh , the other part, called the “Thar,” is a desert 
tract of rolling sand hills, running north-east and south west, com 
posed of a fine but slightly coherent sand To the south-east of 
Thar is Parkar, where there are ranges of rocky hills, rising to 
350 ft above the surrounding level, and open plains of stiff clay 
This portion contains the rums of several old temples The prin 
cipal crops are millets, ricc, wheat oil-seeds and cotton Mirpur 
Khas iqv) is the administrative headquarters of the district 
The town lies on the Jodhpur Bikanes metre gauge line which 
connects it with Hyderabad and Rajputana A feeder line runs 
north from Mirpur Khas to Khadro, and another south to Jhudo 
{See also Indian Desprt ) 

THARAUD9 JEROME (1874- )i firench man of letters, 
was bom on March 18, 1874, at Saint-Jumen, Haute Vienne, and 
educated at the coll^ige Sainte Barbe and the Bcole normale 
supSrteure He became a lecturer at the University of Budapest 
In collaboration with his brother Jean (1877- ), he gaim^d 

the pnx Goncourt in 1908, and the grand prk de lUUtature at the 
French Academy m 1920 The brothers are joint authors (J -J 
Tharaud) of all their works They excel m the art of story- 
telling 

Their works include, Dtngky, l^tUustre denvaht (7901) , 
Cochebas (1907), La MaUrme Servante (1910), La Batailk d 
Scutan dUlbame (6th ed, 191^?) > Tragidte de RavedUac (19x3)1 
La Vie H h Mortr de BkmUde (1914) , VOmhre de la Croix (1917) * 
Vn Royaumt de Dteu (1920) , Qmnd isradl est ref (t 921) , RendeivcHts 
espagnoh (1935) , La Rose de Saron (1937) See J Bonnerot, jMme 
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et Jem Tkamud^ Imtr oeuvre (^927) 

THAE6ELIA A Greek festival bearing signs of very high 
-intiquity, m historical times patt of the cult of Apollo, but quite 
possibly, indeed probably, older than its arrival m Greece *rhe 
name is derived from BkpyriKot, which signifies an oflenng of 
some sort (exact nature and etymology quite uncertain) used at 
the festival In Attica, it was held on the 6th and 7th of the month 
Thargehon, to which it gave its name, the latter date (towards 
the end of May) was supposed to be Apollo’s birthday On the 
6th, certainly at Athens and probably elsewhere, two persons 
known as phmmakot (magical people, “medicine men”), ^sho h-id 
been chosen for their ugliness, were beaten with plants of a magi 
tally purifymg value, mcludmg squills, being thus filled with good 
migic, they were led through the city, presents of food being made 
to them. In classical times they seem to have been regarded 
chiefly as scapegoats, and some pretence was made of stoning or 
burning them Ip death, it is, however, fairly clear that this was not 
their only significance In Attica they were called (rifia^xoi, their 
connection with Apollo is simply that he is the gieat god of purifi- 
cations They occur elsewhere m Ionian ritual 

On the 7th, sundry holy things, very hkdy including anelpecrtoii^a 
(jca Py anopsia), were earned in procession, and an important 
musical festival with prizes for the best chorus, wis held m hon 
our of Apollo, this is the only nte which we cm definitely say is 
Apolline, and not taken over from some still earlier ceremony It 
IS noteworthy that on the 6th an offering of a rim was made to 
Demeter Chloe The principal part of the festival was therefore 
agncultutal, as already suggested, Apollo perhaps took it over 
because it was in part purificatory, it certainly has no intimate 
relation to his worship 

Bibliography — 5 ee A Mommsen, Feste der Siadi Athen, p 468 
et seq (1898) , M P Nilsson, Grtechheke Fe^te, p 105 (1906) , L R 
lamell, Culls of the Greek States, vol iv p 267 et seq (1907) lor 
the pharmakoi see V Gcbhard Die Pharmakot tn I omen und die 
Sybakchot tn Athen (Ambcrg, 1926, bibl ) 

THARRAWADDY, a town and district in the Pegu division 
of Burma The town has 'a station on the railway 68 m NW 
from Rangoon Pop (1921), 3,635 The district has an area of 
2,863 sqm The Pegu Yoma range separates it from Toungoo 
distnct, and forms the w iter parting between the rivers Irra- 
waddy and Sittang, there are aho many small elevations Ihe 
Irrawaddy is the principal navigable river Teak forests and fuel 
leserves, cover more than a quarter of the whole area Among 
the wild animals found in the mount iins are elephant, bison and 
various kinds of feathered game The rainfall ranges from about 
60 to 90 inches Pop (1921), 492,429) showing an increase of 
59,109 m the decade The railway runs through the centre of 
tht district, with ten stations The chief towns irc Letpadan 
(9,901), Gyobingauk (7666), ?igon (6916), Thonze (6,594), 
Nattahn (4,898) and Minhla (3 829) The staple crop is nee 
The history of the distnct is identical with that of Henzada {qv) 
Tharrawaddy was formed m 1878 out of that portion of Plenzada 
lying east of the Irrawaddy 

THARROS, an ancient town of Sardinia, situated on the west 
coast, on the narrow sandy isthmus of a peninsula at the north 
extremity of the Gulf of Onstino, now marked by the tower of 
S Giovanm di Sims It was 13 m W of Othoca (Onstano) by 
the coast road, which went on northward to Cornus, and thence to 
Turns Libisonis It was of Phoenunn origin, but continued to 
exist m Roman times It was destroyed by the Saracens m the 
nth century In the necropolis to the south of Tharros many 
Phoenician tombs have been excavated, they are rectangular or 
square chambers cut m the rock, measuring from 6 to 9 ft each 
way Some 3 m to the north is the church of S Salvatore, with 
underground rock-cut chambers below it with walls decorated with 
pre^Chnsti^^n paintings 

THASOSf an island m the north* of the Aegean Sea, off the 
coast of Thrace and the plain of the nver Nestus (Turk iTofa- 
Sn) Herodotus (h 44 vi 44-8 ) tells of an early Phoemcian 
s»ettlement, of gold mines, and of a temple of Heracles Thasus, 
son of Phoenix* gave hi» name to the island In 720 or 708 b c 
Thasos received a Greek colony from Paros In a war between 
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the Panan colonists and the Saians, a Thracnn tribe, the poet 
Archilochus threw away his shield The Greeks ownid gold mint s 
also on the mainland Irom these sources the Thasians drew 
annual revenues of 200 or even 300 talents After the capture 
of Miletus (494 Bc) Histiaeus, the Ionian leadtr, laid siegt to 
Thasos Tht attack failed, but the lhasnns built war ships and 
strengthened their fortifications This excited the suspicions of 
the Persians, and Danus compelled them to disarm After the 
defeat of Xerxes they joined the Delian confederacy, but, on 
account of a diiferencc about the mines and marts on the mam 
land, they revolted The Atheruans, after a siege of two years, 
compelled the Thasians in 463 to destroy their walls, surren 
der their ships, pay an indemnity and an innuil contribution 
(in 449 this was 2^ talents, from 445 about 30 talents), and 
resign their mainland possessions In 41 1 bc, during the oli- 
garchical revolution at Athens, Thasos again revolted and re 
ceived a Lacedaemonian governor, but in 407 the partisans of 
Lacedaemon were expelled and the Athenians under Thrasybulus 
were admitted After the battle of ^egospotami (405 b c ) 
Thasos again fell into the hands of the Lacedaemonians under 
Lysander who formed a decarrhy there, but the Athenians must 
have recovered it, for it formed one of the subjects of dispute 
between them and Philip II of Macedonia In the dispute be- 
tween Philip V and the Romans, Thasos submitted to Philip, 
but received its freedom after C ynoscephalae (197 bc) After 
a period of Latin occupation in the 13th century it was cap- 
tured by the lurks m 1462, it was given by the Sultan Mahmud 
II to Mehemet Ah (see Mohammed At i) of Fgypt, and remans 
the property of the Khedive The capital stood on tht N coast, 
and had two harbours The highest mountain Ipsano is 3 42S 
ft high Besides its gold, the wine, nuts and marble of Thasos 
were well known 

The population, 8,000, is distributed m ten villages, mostly 
at some d stance from the sea for the island suffered from 
pirates The people are Greek Chnstians and do not differ in 
appearam e from the inhabitants of the other Greek islands 

For a description of the island and its remains of antiquity see 
A Con/c Rct^e auj den Inseln des thrakt^chen Meeres (Hanover, 
i860) , for mscnptions see Inscr Gr xn 8, the island is fulK described 
by J ff Bakcr-Peno> re m Journal Hdl Stud x\i\ (1909) 

THATON, a town and distnci in the Tenasserim division of 
Burma The town is situated below a hill range, 10 m from 
the sea It was formerly the capital of the T ilaing kingdom and 
a seaport Pop (1921) 15,091 The distnct has an area of 
4831 sqm, pop (T921) 471,100 The railway from Pegu to 
Martaban passes through this distnct Another urban ctntre 
m the district is Kyaikto (7,168 m 1921) 

THAXTER, ROLAND (185^ ), American botanist 

was born m Newton Mass , on Aug 28 1858 the son of Levi 
Lincoln Thaxter and Celia Laighton Thaxter (qv) He gradu 
ated m 1882 from Harvard universitv from which he received the 
degree of doctor of philosophy m 1888 He ser\ed as assistant m 
biology at Harvard from 1886 to 1888 and from 1888 to 1897 
as mycologist at the Connecticut agricultural experimental sti 
tion He was assistant professor of cryptogamic botany at Har 
vard from 1891 to 1901 and professor from 1901 until iqtq whtn 
he became professor emeritus In 1907 he was appointed Amen 
can editor of the English publication knmls of Botany In 1909 
he served as president of the Botanical Society of America 
and in 19-2 was elected member of the National Acidemy of 
Sciences 

THAYER, ABBOTT HANDERSON (1849-1921), Amer 
lean artist, was born at Boston, Mass , Aug 12, 1849 Ht was i 
pupil of J L G^rome at the ficole des Beaux Arts, Pans and be 
came a member of the Society of American Artists (1S79), of the 
National Academy of Design (1901), and of the Royal Academy 
of San Luca, Rome As a pamter of portraits landscapes, animals 
and the ideal figure, he won high rank among American artists 

Thayer 1$ also well known as a naturalist He developed a 
theory of “protective coloration” in animals (m Colours of 
Animals), which has attracted considerable attention among 
naturalists According to this theory, “animals are painted by 
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nature darkest on those parts which tend to be most lighted by the 
skys light, and vice versa,"’ and the earth-brown of the upper 
parts, bathed in skyhght, equals the skylight colour of the belly, 
bathed in earth yellow and shadow During the World War he 
worked m England on the development of camouflage He died 
at Dublin (N H ), Ma> 20, 1921 

Ste hia article, “The Law which underlies Protective Coloration,^’ 111 
the Annual Report of the Smithsonian Institution for 1807 (1808), 
and C onrealinfi Coloration m the Animal Kingdom (igio), a summary 
ot his discoveries, by hu son, Genld H Thayer 

THAYER, WILLIAM ROSCOE (1859-1923), Amen 
t m writer, was born in Boston (Mass ) on Jan 16, 1859 After 
travel abroid with a private tutor, he graduated at Hara^ard m 
iSSi He was assist mt editor of the Philadelphia Evening Bulk 
itn, 1882-85, and then returned to Harvard for advanced study 
He was editor of tht Harvard Graduates* Magazine, 1892-1915 
In 1903, it the International Historical Congress at Rome, he 
rtpre stilted both Harvard university and the American Historical 
Assotntion is also m igo6 at the Italian Historical Congress 
in Mihn He was for almost ten ycirs a member of the Harvard 
1)0 ird ot overseers In 1918 he was elected president of the 
Arne ncan Historical Association and was awarded numerous other 
schol irly honours Tic died at Cambridge (Mass ) on Sept 7, 
i92j Thayer wis best known for his works on Italian history, 
esiJteially The Dawn of Italian Independence, (1893), ^ Short 
Ih^iory of Verna (1905), and The Life and Tmes of Cavour 
(1911) His other works include Itahca (1908), The Life and 
Lcfkts of John Hay (1915), Theodore Roosevdt — An Intimate 
Biography (1919), Volleys from a Non Combatant (1919), The 
Art of Biography (1Q20J and George IVashmgton (1922) His 
liters (1926) were edited by C D Ha^en 

THAYETMYO, a town and district m the Magwe division 
of Burma The town is situated on the right bank of the Irra 
Wdddy, opposite Alhnmyo Pop (1921) 10,768 The cantonment 
IS no longer used, and the population and importance of Thayet- 
rnyo have tended to decrease with the rise of Allanmyo (11,219 
m 1921) on the opposite bank of the Irrawaddy There is a 
special industry of silver work 

Ihc district has an area of 4,750 sqm , pop (1921) 255,406 
The rainfall ranges between 30 and 50 inches On the west is the 
Arakan Yoma range, and on the east the Pegu "Vomas, and the 
iacc of the country, where it does not rise into mountains, is 
everywhere broken by low ranges of hills, many of which are 
somewhat birren The chief river is the Irrawaddy which tra- 
verses Thayctmyo from north to south Products are rice cotton 
ground nuts, oil seeds and tobacco, cutch is also abundant, and 
(he manufacture of the dye stuff is earned on extensively 
THEAL, GEORGE McCALL (1837-1919). British his 
tonographer, was born in Canada m 1837, ^^nd became a school- 
master in Cape C olony in 1S58 He develoi>ed an interest in the 
nitives and m the history of the country, and after settling a 
dispute with the Guka Kafirs on behalf of the Government 
(1877) joined the Cape Civil Service, in the Native Defiart- 
ment He was also aF^iointed keeper of the archives, and m 
1891 was made colonial historiographer, a position which he held 
until 1905 In 1895 he was commissioned by Cecil Rhodes, then 
prime minister of Cape Colony, to go to Europe, where he stayed 
several years examining the Portuguese, Dutch and British 
irchives His research brought to light a mass of unknown or 
iorgotten documents of high value He died at Wynberg, Cape 
Province, on April 17, 191Q 

He published a History of South Africa {1486--1873) ($ vols 
1888-93) official Records of South East Africa (9 vols 1898, etc ) , 
Records of Cape Colony, 17^) 3-1^27 (36 vols 1897, etc) » The Begin- 
ning of South African History (1902) , and many other works, some 
m Dutch 

THEATRE, a building or place furnished with seats and 
provided with a stage upon which plays or dramatic spectacles are 
performed, a playhouse In treating fully the various aspects of 
the theatre the following sections are presented m this article 

(A) Architfcture (i) Developmnt, (2) Modem Extertors and 
IntinorSy (3) General Planmng^ (4) Modem Theory of Design, 

(B) Direction and Production (i) Modem Tendencies^ (2) 


Directton and Acting, (3) The Actor, (4) Theory of Modern 
Production (X ) 

ARCHITECTUHI 

DEVELOPMENT 


In considering the form of the modern theatre building, its 
physical aspect, and m tracing the origins and development of 
that form from the fearhest known theatres ot Europe, the invest! 
gator does well to keep constantly m mmd the basic meaning of 
the word “theatre ” I rom the Greek BeaoBai, it means roughly 
“a place for seeing In a short survey of the subject it is not 
necessary to mention pre Greek theatres, beyond saying that there 
IS no known connection between those of earlier civilizations and 
the playhouse with which the history of drama in the Western 

world IS generally supposed to 
start — the theatre of Dionysus at 
Athens 

Greek Theatre —The first 
Greek theatres, according to 
those who have studied the sub 
jeet most thoroughly, were little 
more than marked out dancing 
circles, each around an altar at 
the foot of hillsides on which 
spectators stood or sat From 
this natural form the first built 
theatres took their mam outlines 
Fig 1 — PLAN OF GREEK THEATRE a circlc or orchestro (’o/ox^<^ 
OF EARLIEST TYPE £qj, chorus and actor or 

actors md rising tiers of wooden seats, built against a hillside for 
the spectators These stats extended usually around two thirds or 
more of the orchestra, since at this time dancing or movement was 
more important than acting, and there was no stage for the 
spectators to face The type of the first built theatres is shown 
m fig I It should be kept in mind, however, that in no period 
were any two Greek theatres exactly alike, and exceptions to this 
gencnl t>pe were common 

Taking the theatre of Dionysus as an example, one notes that 
the temple of Dionysus Eleuthereus appeared m relation to the 
theatre approximately as indicated in the diagram (all within the 
precinct sacred to Dionysus on the south eastern side of the 
Acropolis) One conjecture is that the architectural form of this 
6th century temple helped to determine the shape of the stage 
building which was later to be added at the edge of the circle 
opposite the seats But the more widely accepted theory is that 
out of necessity a hut or tent (oKrfVT]) was added at the edge 
of the orchestra as a retiring room for the actors, for changes of 




ized theatre building through many succeeding centunes (i) 
Bkarpov, or auditorium, (2) orchestra, and (3) scene, nam^s 
which persist even to day But at this time players appeared only 
in the orchestra, the scene remaining an architectural background 
to the action and a practical retinng house for the actors, stnic 
turally separated from the auditorium, by entrances or runways, 
called Trapa^ot (Lat parodi) 
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Such was the theatre form when the sth century b cf dawned, 
ind such It remained, with only slight changes m all probability, 
during the period of Aeschylus, Sophocles and Euripides The 
architectural features and the height of the skene are still only 
to be conjectured, though recently excavated foundations at 
Athens indicate clearly the plan and limits of an early stage build 
mg, wider than the dancing circle and with ends projecting for- 
ward toward the auditonum 

Archaeologists have waged one of their bitterest battles over 
the question as to when the raised stage made its first appear 
ince, but in the '%gh'^ period of Greek drama it is now almost 
unanimously agreed that there was no platform stage The 
theatre at Athens had taken this general form, with probabIy*a 
portico at the front of the scene 
building between the paras kenm 

(% 3) 

In Greece the theatres were 
regulaily built m hillside hoi 
lows, thus avoiding any need to 
build supporting framework for 
the tiers Of seats excetk per 
hips at the ends of the ‘‘rings ” 

The axiditonum was broken by 
up and down aisles with steps, 
into a number of wedge shaped 
‘segments’^ of seats, and some 
times by one or more lateral 
nisles 



FIC 3 — PORTICO ADDED TO FRONT 
OF SCENE BUILDING 


The student of later forms may prolital)l> transfer his atten 
turn to a point beyond the controversy about the introduction of 
the raised stage to that time when there was, without doubt, an 
luxiliary platform for icting The next well differentiated type 
of theatre is that m which the stage building is ch iracterized by 
I high narrow platform on the audience side, called at times the 
proskenton (from which our “proscenium” is derived) and at 
others the lo^eion or “phcc for speaking ” As acting has become 
more and more important, the shne has developed into a com 
bincd architectural background and platform for lifting the actoi j 
into clearer view (fig 4) It is to be noted here that the typical I 
Greek separation of auditorium and scene budding stdl exists, 
ilthough acting now is divided between the orchestra and a stage , 
m our later sense Ihrough the late Greek and the so called * 
Greek Roman periods the narrow logeion doubtless went through 
a gradual widening process 

Roman Theatre. — The existing rums of Roman theatres give 
absolute evidence regarding the arrangement of the Roman stage 



Fig 4*— a putform added as 

PART OF THE SKENE 



Fig 5 -—PLAN OF TYPICAL ROMAN 
THEATRE AS A STRUCTURAL UNIT i 


and auditorium Tlie two heretofore separate buddings have now 
been pushed together to form one structure, which is not placed 
as in Greek times against a hillside hollow, but is erected as a 
free standing budding supported by arch construction, the or- 
chestra has been contracted to a half circle, and is now added to 
the seating space, and all the acting is done on a platform stage, 
behind which the greatly enlarged skem and paraikenia rise, with 
rich architectural ornamentation, to a considerable height The 
type plan is shown in fig 5 A special type of theatre with wooden 
platform stage, for comedies as shown in many extant vase pamt 


mgs, IS disregarded here as having little or no influence on the 
traditional or persisting form of theatre 

In the Roman theatres there were no built m facilities for 
scene changing, and it may be assumed that in general there was 
no painted scenery and no effort to induatt cbimge of localitv 
though elaborate ‘stage raathinery” for trick efftas, appiritions 
etc , IS described by contemporary writers In general, th( archi 
tccture of the stage wall was the “scene ’ This wall was regularh 
pierced by five doorwi>s, three at the back and one in eath of 
the parasktma The large centre door was the palace entrance 

(S Chi ) 

Ihe larger of the two theatres at Pompeii dates trom the PlcllcO 
istic period but was thrice reconstructed and it is not clear to whil 
date we are to assign the low stage of Roman pattern lYobably it 
belongs to the earliest period of the Roman colon} at Pompeii 
founded by Sulla 80 bc The theatre of Pompeii is said b> 
Plutarch to ha\e been copied from that of Mytilenc which sug 
gests that the Roman theitrc was derived from a late Greek model 
and this is made probibK by the existence of transitional forms 

During the Republican period the election ot permanent theatres 
with seats for the spectators was thought to savour of Greek 
luxury and to be unworthy of the stern simplicity of Rom m 
citizens Ihus in 154 bc Scipio Nisici induced the senate to 
demolish the first stone theatre which had been begun by C 
C issius Longinus Even in B c when Pomjxjy beg m the theatre 
of which remains still exist m Rome he thought it wise to place 
a shrine to Venus Victnx at the top of the eavta, as a sort of 
excuse for having stone se its below i( — the seats m theory string 
as steps to reach the temple Phis theatre which w s completed 
m 52 BC IS spoken of b> Vitruvius is “the stone thcitre par 
iXcelUnce it is said b> Phnv to have held foooo people but 
Huelsen has shown thu this statement wis exiggcratcd incl e^ti 
mitch the number of spectators at between c) 000 md loooo It 
was also used is an imphitheatrc for the bloodv shows m which 
the Romans took greater pleasure than in the intellectual enjov 
ments of the drama At its inauguntion *>00 lions and 0 ele 
phants were killed by gladiators Near it two other the it res were 
erected, one begun b} Julius Caesar and timshcd by Augustus in 
n BC under the name of his nephew Martellus and mother built 
about the same date by Cornelius Balbus little re minis of the 
latter, but the ruins of the thcitre of Mireellus are among the 
most imposing which now exist in ancient Rome 

A long account is given bv Phnv of i most magmheent tempo 
rary theatre built by the aedile M Aemilius Seaurus in r c It 
IS said to have held the incredible number of 80000 people and 
was a work of most costly splendour Still less credible is the 
account which Pliny gives (II N xxxvi 116) of two wooden 
theatres built by C Cuno in 50 bc which were made to revolve 
on pivots so that the two together could form an amphitheatre 
in the afternoon after having been used as two separate theatre^ 
in the morning 

All Roman provincial towns of any importance possessed 
least one theatre and many of these are partly picserved Covered 
theatres were sometimes built, whether on account of chmUK 
conditions (<ls at Aosta) or more commonly for mu‘^^cal pir 
formances These latter were generally called Odea (i place for 
singing) The best preserved is the Odeum of Htrodes Atticus u 
the south west angle of the Athenian Acropolis, which has a semi 
circular orchestra It was built m the reign of Pladrun by Herodi s 
Atticus Its cavea which is excavated m the rock, held about b 000 
people, it was connected with the great Dionysiie theatre by a 
long and lofty portieus or stoa of which considerable remains still 
exist, probably a late restoration of the stoa built by Eumtncs 1 1 
of Pergamuip It was also a common practice to build a small 
covered theatre in the neighbourhood of an open one, where per 
formances might take place m bad weather We have an example 
of this in Pompeii The Romans used scenery and st ige ctiects ot 
more elaboration than did the Greeks Vitruvius (111 7) mentions 
three sorts of movable scenery — (i) for (he tragic drami 
facades with columns representing public buildings, (2) for comic 
plays, private houses with practicable windows and balconies such 
as are shown on Graeco Roman vases of the latest t>pe with 
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Fia «— PUN AND STAGE WALt OF THE THEATRE OF THE OLYMPIAN ACADEMY V1CEN2A ITALY SOMETIMES CALLED THE PALUOIAN 
THEATRE AFTER iTS FAMOUS ARCHITECT ANDREA PALLADIO (1Sia^l580) iT PRESERVES THE ROMAN FORM WITH THE FIVE CLASSIC POOR 
WAYS and provides FOR INTRODUCING SCENERY (NOT AS YET CHANGEABLE) 


pamtmgs of burlesque parodies of mythological stones, and (3) m 1585, links this classic stage with the theatres of later titoes 
for the satync drama, rustic scenes, with mountains, caverns and In that year were constructed the vistas or “perspectives^’ behind 
trees (X ) the five doorwa>s of the stage wall, forming the earliest “make 

Kenaiuniice TlieatfO^The classic theatres were disused aher believe” scenes that have been preserved for posterity (Alre^idy 
Roman civilization faded, but it was the classic theatre that de- the mystery and miracle stages had m cases been characterized 
ttrmmed the form of the playhouse built by the learned academies a combination pf half-formed architectural “stations” and 
in the cities of Renaissance Italy, and they were the links between tic loLaha^d scenes like the famous “Hell mouth”, and the Cofirt 
the ancient theatre and that of to day At Vicenza, the RenaiS- masques weire being staged with picture scenes, induing ihe 
sance theatre of the Olympian academy, Sometimes called the “perspective” type ) The Roman type building and the added 
Palladian theatre after its famous architect, still exists, with all vistas at Vicenza fprm a plan as shown in fig 6 
its distmctive architectural features and ornament intact It is, The picture scenes were not yet designed as localized haclD« 
in effect, a small Roman theatre roofed over and niade more com- grounds fdr the action so much as an added spectacdUr attr»|c* 
pact, with typfeal Renaissance modification of Roman motifs in tion, m the Italian masques, and at first the “hew siyle*' 
the decoration The Stage wall is heavily encrusted with archi- had little offset on the form of the classic^revival playhotiseij bfit 
tectural ornamentation and statuary, and the five classic door^ the appeal 6 S such pretty playthings could not he long deiued, «»d 
ways are in orthodox position One addition, made by Scamozzi the modem playhouse emerged where the two curretits met thus 
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BY COlJHTt Y 01 1 b 0 MORRI Ot T PHOTOCRA MS (AYR BRUOtlIRt 


ACTORS OF THE MOSCOW ART THEATRE IN WELL KNOWN r6lES 

1 A group of suppliant peasants in Count Alexei Tolstoys Tsar Fyodor 5 Constantin Stanislavsky co founder general director of and first artist 

Ivanovitch of the Moscow Art Theatre as Qaieff in Anton Tchekhoffs The 

2 Scene In the Imperial Palace in the Kremlin Moscow in Count Alexei Cherry Orchard 

Tolstoy s Tsar Fyodor Ivanovitch 6 Maria Uspenskaya as Charlotta in Tchekhoff s The Cherry Orchard 

3 Vassily Katchaloff one of the charter members and second leading actor Vassily Luzhsky as Fyodor Karamazoff in Dostoievsky s The Brothers 

of the Moscow Art Theatre as the dissolute card sharper In Maxim Karamazoff 

Qorky s The Lower Depths 8 Leonid M Leonidoff as Dmitry in The Brothers Karamazoff 

4, Lyoff Bulgakoff of the Moscow Art Theatre as Alyoshka In Gorky s 9 Nikolai Podgorny as the coroner in The Brothers Karamazoff 

The Lower Depths 10 Ivan Moskvin as Captain Snegiryoff in The Brothers Karamazoff 
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HY COUNTISY OF («) ISAAC GRUNEWAID PHOTOGRAPHS (t 4) NICKOLAS MURAY 


EXPRESSIONISM AND CONSTRUCTIVISM IN MODERN STAGE SETTINGS 

1 Design by Frnest DeWeorth for the auditorium and stage of Tnarts The upper part of the pillar has touches of crimson lake flame colour 

Temple Intended for the production of performances combining music and buff gradually merging Into emerald and grass green There are 

lighting and movement The figure of the man (centre) merely gives small parts of brilliant emerald green and ultramarine throughout 

scale background to an elaboration of Thomas Wilfreds colour organ the sketch The darkest tone a very dark green with a mixture of 

which lights the high plastic dome brown is produced by a sepia or Vandyke ground colour which Is 

2 Dei.on by Ern..l DeWeerth for Medo. The shadow, cast on the “> 

background are done by a second cast and show what passes through ^ Design by Ernest DeWeerth for the speech of Mark Antony In Julius 
the mind of Medea throughout the play In this instance they Ulus Caesar Light is concentrated on the principal figure and the mob 

Irate the spirit of the children she is about to kill below is amplified by the shadows thrown on the backdrop 

3 First .oana of Rhaingold da.lBnad by Charla. RIckalt. R A In 1908 5 D.ilan by Erne.t DeWaarlh for Tha Trojan Woman 

The lightest colour shown In ihe photograph is pale emerald green 6 Design for Oberon as produced at the Royal Opera House Stockholm 
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FIO 7 -•'BACKOROUND OF THE ROMAN STAGE SHOWING THE NARROW CENTRAL PALACE DOORWAY WHICH WAS MODIFIED IN THE • 
renaissance THEATRE AS SHOWN IN fIG 6 TO PROVIDE A MORE EXTENDED VISTA 


the Palladiin theatre at Vicenza take<4 on double importance as plan and an elevation similar to those shown in fig 8 And tht 
histone evidence (i) as preserving the Roman playhouse form, theatre at Sahbioneta (of which the scene unfortunately no longer 
including the rigid architectural stage, and (2) as providing for exists) showed the whole stage as one narrowing vista (1588), 
introduced ^‘scenery” (not as yet changeable) The backgrounds see fig 10 

of the Roman and Palladmn Renaissance stages are shown m fig The next step is illustrated m the playhouse that is usually 
7 There are extant plans which indicate that certain artists of called “the first modern theatre,’' the Teatro Famese at Parma 
the time, trying to think through to a more practical combination (1618 or 1619), diagram of which is shown m fig 9 Here the 
of the classic stage with provision for pictorial backgrounds, saw entire stage may be said to have been pushed through the central 
a means in the widening of the central “palace” doorway to pro doorway of the old stage wall, the ornamentation of the Roman 
vide acting space within the “vista ” Thus Inigo Jones made a skene remaimng only as decoration of what is now the proscenium 



iONEG OP A widened tfNTRAl * VI»TA DMlGNEO NOT ONLY TO GIVE A PICTORIAL BACK 
m iGT TO tRGVlOE ACftNO $»m WITHIN TNI ^ VlfTA 
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« PlQ 9 ^PLAN AND ELEVATION OF THE FIRST MODERN THEATRE (1S18-I9) THE TEATRO FARNESE AT PARMA ITALY (A) SHOWS 
THE STAGE CURTAINED OFF FROM THE AUDITORIUM (B) THE U SHAPED AUDITORIUM A NEW INFLUENCE IN THEATRE DESIGNING 


arch The stage within is curtained off from the auditorium (fig 
9^) and is thus adapted to changing pictorial settings From 
this time on the curtained stage and proscenium arch are unfail- 
ing features of the theatre The plan of the Farnese theatre is 
particularly interesting, too, as showing the entry of another 
influence into the shaping of the auditorium instead of a semi- 
circular bank of seats, as illustrated m the diagrams so far, the 
auditorium is U shaped (fig gB) This 
influence entered because the masques and 
court plays had been produced largely m 
ballrooms or banquet-halls, where one end 
of the hall had been reconstructed for an 
auxiliary stage, the mam floor left free for 
dancing, or as an “arena’’ for pageantry, 
etc , with the spectators ranged around the 
three sides away from the stage, perhaps 
in chairs on temporary platforms, jierhaps 
in balconiesv Architects combining this U- 
shaped auditorium with the curtained 
proscemum-frame stage soon determined 
the theatre form that was the basic plan 
of the famous horseshoe auditonum (fig 

ti) 

It was this Italian plan that became the 
standard of theatre building throughout the 
Western world, conquering successively 
the French courts, the courts of Austria, 

Bavaria and other countries to which the 
Italian Renaissance influence extended, 
then England (where the Elizabethan theatre form was cast aside 
—having only the slightest influence after the Restoration), and 
indirectly America “Scenery” was soon standardized so that 
the wings and backdrop restricted the playing space to a wedge- 
shaped section of the stage floor, and the auditonum lines roughly 
followed the lines formed by the edges of the wings (fig 12) 
This picture scene persisted through two and a half cOntunes, 
with ever greater elaboration, demanding larger and larger stages, 
and the auditorium half of the building kept its many galleried 
horseshoe plan With variations toward rounder or narrower 
auditorium, the general form persisted until late in the 19th cen- 
tury, from smaller court playhouses to immense opera houses 

At first the arena portion of the auditorium was merdy a flat 
floor, and consequently the best seats were not there but at the 


front of the first balcony, and almost throughout the penod 
of the horseshoe theatre, the mam floor sloped but slightly, 
thus allowing three, four or five superimposed balcomes or gal- 
leries 

Modern Theatre — ^Ihe mam changes in the construction of 
the 20th century theatre have been the exclusion of all but one 
balcony, and the steeper tilting of the mam floor, thus throwing 
the best seats into the orchestra Even to-day, however, m France 
and Italy, where the I7th-i8th century theatre form stubbornly 
persists, the orchestra is contracted, and the more expensive seats 
are m the shghtly raised ring of loges and the first balcony 
above 

During the 19th century there were efforts to reform the “pic- 
ture” scene, and with it the horseshoe auditorium, which almost 
mvanably had possessed the disadvantage of providing a consid 
erable number of seats, at the gallery ends, which had a poor 
view of the stage The first attempts of importance to design a 
more democratic type of theatre, and one 
would more logically determine the form 
occurred in Germany The Festival thea 
tre at Bayreuth is the most noteworthy 
example, greatly antedating the present 
general movement toward the fan-shaped 
auditorium Its mam outlines are shown 
mfig 13 

TTie impulse was taken up by Max Litt- 
mann, the most notable theatre architect 
of the century^end, his Prince Regent 
theatre and KUnstlertheatre in Munich, 
and his Schiller theatre m Charlottetiburg, 

Berlm, all with simplified banks of seats, 
had great influence in both Europe and 
America Littmann experimented also with 
the proscenium frame m ap effort to adapt 
the theatre to the demands of modern stage lightifig^. More te- 
ceotly architectural practice, particularly in German^ and the 
United States, has come to the fairly standardized form that is 
shown in fig 14 Here the architects restrict the horseshoe how- 
ing-out, since the scene 1$ no longer wedge-shaped but more usually 
box hke, and the auditorium is narrower in relation to the width bf 
the proscemum opening (In large cities where ground-value b such 
an important consideration, the commetcial theatres are cqmmonly 
built with wider proscenium openings and wider auditoriums, hut 
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IIY COURTC Y OF (S| YHI. DIRECTOR OF TMf VICTORIA AND ALHERT MUSEUM (6) THE DIRECTOR OF THE VICTORIA AND ALBERT MUSEUM AND GORDON RAG JTUgRAPHS (2) TOIM 

CONOe NA T RtPR NTCO FR 7M VAN TY FAIR (4 7 O L I KCL 


1 Street scene by Robert Edmond Jones in 

American Opera Company 

2 Gordon Craig s design for Hamlet (article by N Richardson in 

Gordon Craig and his Roman studio Vamty Fan Feb 1920) 

3 A cemetery designed by Robert Edmond Jones for Pirandellos At the 

Gateway 

4 Design by Adolphe Appia for Wagner s Rheingold 


5 Plate X in Gordon Craig s Scene 

6 Setting by Robert Edmond Jones for Sidney Howard s Swords 

7 Design by Adolphe Appia for Gluck s Orpheus ( The Elysian 

Fields ) 

8 A scene from Max Reinhardt s production of the wordless play 

Sumarun adapted from a d sign ty Ernst Stern by Robert Edmond 
Jones 


EXPRESSIONISTIC CONSTRUCTIVE AND ABSTRACT SETTINGS 

Faust produced by the 
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SCENES FROM MODERN THEATRICAL PRODUCTIONS 


12 3 Scenes from The Miracle produced by Max Reinhardt (1) The 
Piper as the Tribune of the people gives the signal for the execution 
of the Nun (2) Jubihnt worshippers surrounding the Lame One 
who was healed at the shnne of the Wonder Working Madonna (3) 
The Knight and the Nun kneeling for the Virgins blessing 
4 Scono from Danton s Tod a Max Reinhardt production showing the 
mob gathered before the tribunal during the denunciation of Danton 
who is standing on the platform to the right with hands bound There 
were also mmy members of the mob stationed in the balcony where 
tluy shouted and jeered in response to the emotions stirred by the 
orators 


5 Scene from Turandot produced by Max Reinhardt at Sairburg 

6 Storm scone from the New York Theatre Guild «s production of Porgy 

Crown a negro is defying God and the elements much to the horror 
of the other negroes who are shrinking away In terror 

7 Act 6 of Eugene 0 Neill s 9 act play Strange Interlude produced by 

the New York Theatre Guild The four principal characters have come 
together for the first time m four years Nina (centre) has just said 
Make yourselves at home' You are my three men' This Is your home 
with me' Facial expression and remarks spoken aside express the 
feelings which each seeks to conceal 
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on the fan principle Standard fire laws impose the necessity for 
a certain number of aisles and adjacent doorways, and have 
caused minor differences from the type as it developed m Ger** 
many ) In general it may be said that the modern auditorium 
presents a single bank of seats, on a floor umformly sloping or 
slightly saucer shaped, more tilted than during the horseshoe 
period, and restricted at the sides along lines determined by the 
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Fig u —plans showing types of theatre design used from 

MIDDLE t7TH TO LATE 19TH CENTURY (A) DRURY LANE LONDON (B) 
THEATRE FRANCAIS PARIS (1790) (C) LA 8CALA (1778) MILAN 


edges of the proscenium opening There is usually a single bal 
cony, with a steeply sloped floor, at the rear There are seldom 
boxes (unless at the back of the orchestra), and modern en 
gmeering and steel construction make it possible to dispense with 
pillars and posts The outline plan is not unlike the plan of the 
arena or pit portion of the many gallened opera houses, with the 
surrounding galleries sliced off Along with this simplification of 
plan there has been a general simplification m decoration 
Two Examples of 20th century theatre building may be con 
sidered typical of progressive practice (fig 15) The more radical 
experimenters have already called for the 
scrapping of the entire proscenium-frame 
house, and a return to the principles which 
determined the theatre form before “pic- 
ture’’ scenes were introduced — ^with refer- 
ence, however, to modern lighting ad- 
vances It may be assumed that Some 
such change will come shortly, and that 
the return to an architectural stage will de- 
mand radical changes in auditorium con- 
struction But as yet the several theatres 
built with formal stages, without proscen- 
ium arch, are too different, and their ad 
vantages too tentative or too special, to 
warrant any generalization beyond the 
proscenium frame house illustrated above 

(S Che ) 

Bibliugraphv — ^The only histoncal work m English dealing at all 
fully with this subject is The Development af the Theatre, by Allar- 
dyce Nicoll (London and New York, 1927) It is profusely illustrated, 
particularly as regards the Greek, Roman and English theatres As 
a GompkniGntary volume, with many illustrations of the Continental 
court theatres of the I7th-i8th century, the reader should consult 
Der Modeme Theaterbau, by Martin Hammitzsch (Berlin, 1906) 
Another useful reference work in German Is Manfred Semper’s Theater, 
m the Handbuck^der Archetektur scries (Stuttgart, 1904) In English 
a useful brief treatment from the 20th century viewpoint is to be 
found in Modern Theatres, by Irving Pichel (New York, 192*;) The 
“standard” work on theatre architecture in English is Modem Opera 
Houses and Theatres, by Edwin 0 Sachs (London, 1896^8), a monu- 
mental work in three volumes, with extraordinarily fine plates , but it 
can be recommended only with the reservation that the conception of 
Htago art has b^m so rev(}lutiomzed in the last quarter century that 
It 19 wholly out of -date in its viewpoint For an earlier period one 
tiiay profitably oomult G M Dumont’s Paradile des plus belles salles 
de spe^tmle et de France (Pans, 1763) To trace the material 



Fig 13 —MAIN OUTLINES 
OF FESTIVAL THEATRE AT 
BAYREUTH AN ADVANCE 


about the theatres of individual countries or periods, the reader may 
best consult the descriptive bibliographies in Professor NicoIPs book 

MODERN EXTERIORS AND INTERIORS 

The theatre, with its special uses and spcciil nstnctions nat 
urally calls for special architectural treatment Ihe petuliarl> 
public nature of dramatic art stamped one primary requirement 

on theatre architecture long bt 
fore the advertising mam i of the 
present age appeared to rein 
force It it must attract atten 
tion and its function must show 
in outer aspect 

The essential architectural 
beauty of the exterior of a thea 
tre must come not from decora 
tion but rather from the massing 
of those portions of the walls 
which reveal the three essential inner parts of the playhouse — the 
stage, the auchtorium and the foyers 
Importance of Site — ^The art of theatre building has reached 
Its height m Europe where every period developed and perfected 
Its own nch style of architectural expression and where the con 
ditions of hfe in the larger cities permitted the theatre to attract 
attention to itself and its structure through apfxiarance of three 
or four faijades In Europe a theatre was usually built on a wult 
street or square — the Pans Opera House (Ch Garnitr, ireh), 
the Schauspielhaus m Berlin (Carl I ntdneh Sehindel, arch ) , 
the Champs Elys^es, Pans (A and G Perret, archs ), Staatsoper 
Vienna (Vander, Null and von Siccardsburg, archs ) , Dresden 
Opernhaus (Gottfried afnd Manfred Semper, archs ) , or the Prmz 
Regenten theatre m Munich (Max Littmann arch ) — or even in 
a park, as in the case of the twin State theatres of Stuttgart 
(Littmann arch ), and many others Everywhere we find that it is 
growing more and more difficult to find such ample and prcdomi 
nant sites in the larger cities on account of the high value of land 
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(A) THE LITTLE THEATRE NEW YORK HARRY C INGALLS AND F B 
HOFFMAN JR ARCH TS (B) VOLKSBOhNE (PEOPLE S THEATRE) 
BERLIN OSKAR KAUFMAN ARCH T 


the lengths of blocks, and the type of buildings dominating the 
view Difficult conditions reach their acme m New York The 
Metropohtan Opera House (Cady, Berg and See, archs ) alone 
occupies an entire block, and only the Century theatre, opposite 
Central Park (Carrere and Hastings, archs ), can show three sides 
The largest theatre m the world, the Roxy, m New York (Walter 
W Ahlschlager, arch ) is away from the corner and down a side 
street In London, among many examples showing o»e facade 
only there are the new Carlton theatre (F Verity, arch), and 
the Fortune theatre The theatre architect in all countries has 
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now usually only one facade available to tell the story which two, 
three or even four told m the past 

Modern Conditions and Ecstrictions Tht architect hm 
ittd to one fagade facing a narrow street, has found it hardest to 
show in the outer form of his building the anatomy that lives 
within Yet even under these conditions the Guild theatre (C 
Howard Crane and Kenneth Frarenheim, arch‘d ) manages to 
mark off handsomely the stage hou^e like an Italian brick tower 
above the stucco front of the lower auditorium 

Congestion and fire regulations play particular havoc with thea- 
tre architcclure, yet several more or less successful attempts have 
been made to combine necessity with beauty In the bold Martin 
Hcck theatre (G Albert Lansburgh, arch ) and in the charming 
Music Box (Crane and Fraztnheira, archs) the inevitable firt 
(scape*^ required by law hnd a pleasant hiding place withtn por 
ticoes The Henry Miller theatre (Paul R Allen and Harry Creigh- 
ton Ingalls, archs ) conceals unsightly alleyways — again required 
by law — ^within its Georgian walls The law does not require the 
builder of a theatre to protect Ws patrons from the ram while 
they wait for taxis and motor cars yet the marquee becomes m 
evilably one of the most important items of the facade, unless 
in iriade or portico has been designed to protict the waiting 
crowds 

Electric Signs — ^Tho worst problems of the architect who 
builds theatres m a great city coniC from the primary require- 
ments of such a budding — that it must be seen and tell its story 
at the greatest possible distance The set back laws, new treat 
ments of L shaped, U shaped, or H shaped courts m front of 
tall buildings, and the enormous height of the skyscrapers make 
l^nod fronts on three or four stoned theatres an insufficient and 
even ridiculous attraction against the gigantic varied and vital 
proportions of the neighbouring buddings To eompete for visuil 
notice under these conditions, the theatre owner turns to enormous 
electric signs, and blankets the facade behind flishing bulbs and 
painted Un London examples of good exterior lighting arrange 
ments are the Plaza theatre (F Verity, arch ), and the Astoria 
cinema (E A Stone, arch ) 

The modem architect has to consider as the mam requirements 
in the exterior design of theatres three things which the architi ct 
has never before had to deal with These are electnc advertising 
signs, fire escapes and marquees Not until we have made these 
necessities a part of our architeiture, not until these necessary 
evils have been fused into a thing of beauty and have formed 



Plan of the Shakespeare memorial theatre prize winning design 

IN THE PROCESS OF CONSTRUCTION IN STRATFORD ON AVON ENGUNO 

their own arehitcctomc style and expression, can we hope for a 
new, adequate and handsome theatre facade 
Type of Entertainment Determines Type of Auditorium 
— ^Each type of dramatic entertainment— -including the motion 
picture — demands its own type of auditorium In the ancient 
world the Greek theatre developed along hnes suited to drama 
and comedy that employed laige choruses while in Rome some- 
thing nearer the modern stage came into being as the chorus dis- 
appeared Unfortunately the theatre architect of to-day is much 
too uncertain of the type of entertainment which will ultimately 


make use of his creation He may intend the building for popular 
melodrama, but financial misfortunes may turn it over to motion 
pictures or to musical revues It is only m the smaller communi 
ties that a theatre shpuld be built for general usage, and some 
compromise arrived at which will suit both stage and auditorium 
to almost any kind of entertainment 
The Motion Picture House — In a motion picture theatre, 
where the attention of the audience is concentrated on a silver 
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screen Tnd on figures of actors that are well over hfesize the 
auditorium may be very deep without incommoding the spectator 
On the other hand, it must not be too broad or too high, for that 
would distort the appearance of these two-dimensional figures on 
the flat screen I he mass of the audience must be concentrated 
in the centre and placed on two mam floors The theatres that 
carry this out most notably are the Mar- 
morhaus, Berlin (Hugo Pal, arch), the 
U T Theater, Berlin (Fntz Wilms and 
Max Bischoff, archs), the Capitol thea- 
tre, New York (Thos W Lamb, arch), 
the Roxy theatre, New York, the Plaza 
theatre, London, the Empire theatre, Lon- 
don the Piccadilly theatre, London 
The Revue Theatre^ The theatre in- 
tended for the use of the big musical revue 
IS rather closely related to the moving pic- 
ture house, though it, too, has its peculiar 
requirements Here the mam interest hes 
m the stage picture, the beauty of cos 
tumes and scenery, and so a large audi 
tonum IS ixissiblc Care must be taken, 
however, to avoid too great a depth, for 
comedy scenes and solo singing demand 
more intimacy and a closer view of the 
performer than m the case of the motion 
picture Here it is of grekt importance 
that the height of the seals m relation to 
the stage floor shall permit everyone m the 
house to see the feet of the dancers I^or 
the revut house — as well as for any thea- 
tre, that IS not us^d on the one hand, for 
the motion picture, or on the other for the 
strictly lealistic, peep show type of drama 
— the architecf must take great tare to avoid anything in the pro- 
portions of stage and auditorium that may indicate a separation 
between the actors and the spectators He must strive to use every 
means for uniting both groups m close spiritual contact 
The realistic play of the type which presupposes the presence 
of a fourth wall between the actor and the audience has set 
special problems for the modern architect Hitherto he has solved 
these as perfectly as possible — and, of bourse, by the very nature 
of tae case he has not achieved anything exhilarating, notable or 
truly theatric In the mom he has had to restrict himself to a 
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small auditorium and if he sought larger capacity, a single balcony 
hung far out over the orchestra floor He has done away with 
boxes as obtrusions between the audience and the pictuie frame 
And this picture frame has become a definite and complete separa- 
tion between the audience and the actors In decoration he has 
been forced to subdue the colour of his auditorium so as to leave 
the audience m peep-show dark 
ness while the play goes on Two 
of Ingallses playhouses in New 
York, the Little theatre and the 
Henry Miller, meet these stultify- 
ing conditions as well as they can 
be met 

Problems of Site and Seat 
ing Capacity<--Withm the 
limits of the particular piece of 
land on which he has to build, the 
architect must work out as large 
a seating capacity, and as roomy 
and convenient an arrangement 
of stage, dressing rooms, and foy- 
ers as possible Where the site is 
rectangular the problem is com 
paratively simple, but where the 
site is irregular it is often difli 
cult to accommodate the auditor 
lum and stage 

The architect his generally to 
pacity possible on a given site Usually this has meant widening 
the stage and still further widening the fan-hke auditorium until 
only revues can be properly presented The architect plans one 
very Lrge, overhanging balcony because the higher pnees that 
can be charged in a balcony, compared with a second balcony or 
gallery, more than make up m financial capacity for the greatei 
number of seats that a double decker arrangement provides 

Occasionally the architect tries some new method of getting a 
hrge but intimate auditorium on a piece of property of restneted 
size A popular method is to place the stage m one comer of the 
site instead of along the back, and then to throw the auditorium 
diagonally across the lot fhough this arrangement is better 
suited to the almost stageless motion picture theatre, it has been 
used m a “legitimate” theatre, The Ambassador, New York (Her 
bert J Krapp, arch ) Among large motion picture houses with 
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well equipped stages which ha\t also utilized this seating plan 
are the Paramoiint theatre, Palm Beach, Fla (Joseph Urban, 
arch), the Bondi theatre, Sydney, N S W (C Bohrmger arch ), 
“the Majestic/* Leeds (Messrs Skinlet and Maxwell, archs ) and 
the Roxy, New York 

Ati 4 itorium Shapesv— The shape of the auditorium itself, 
which tised to be invariably a horseshoe, is now most apt to take 
the form of a fan with convex sides curved m towards the front 
and rear An elliptical form has been tried with good decorative 
effect in the theatre of the Carnegie Institute of Technology, 


Pittsburgh, Pa (Alden and Harlow, archs ) and in the Ziegfeld 
theatre, New York (Urban and Lamb, archs ) The New Cinema, 
Portsmouth (A E Lutte, arch ) is also a good example of this 
type The fan with straight sides and a wide splay was used in the 
Beyreuth Festspieliuu^ (Manfred Semper, Arch ) where the boxes 
are located in a straight row across the back of th( theatre and 
the “diamond horseshoe” of boxes eliminated 
Acoustics --^Any divergence in shape from auditouums tried 
and tested by time involves the risk of course, of producing bad 
acoustics But the danger is far from absent in any theatre for 
the problem of acoustics is the most difficult that an architect 
has to meet In 1895 Prof Wallace C Sabine of Harvard, begin 
ning by means of formulae and of photographs of sound waves 
m models of auditoriums, was able to determine m advance with 
a certain degree of accuracy the acoustic properties of a given 
d( sign of theatre Later research has devised methods of correct 
mg bad acoustics by means of felts wires, sounding boards, etc , 
but the fact remains that the best material for the mtenor of an 
auditorium, wood, generally cannot be used on account of the 
restrictions of the fire laws 

Visibility* — A problem of theatre construction which has not 
had as complete a study and formulation as it deserves is the 
line of slant in auditorium floor and balconies m relation to the 
height of the stage Ihe essential aimed at is the most perfect 

visibility from every seat m the 
house Ont of Germany’s theatn 
reformeis, Littmann, in a desire 
to give the last row as deaf a 
view as the first, prescribed a 
very steeply slanting floor, but 
made the grave mistake of mak 
ing it merely a straight inclined 
p’ane The result was that the 
front rows had more range of 
vision than they needed, while 
the last rows suffered from the 
feeling of looking down a nar 
row tunnel The better method 
which IS generilly followed to 
day, IS to begin with little or no 
mdmifion at the front and then 
to increase this ndically towards 
the rear The slant of the auditor 
lum and, of course, of the bal 
comes, too, is controlled in most 
Cities by the rcquinments of the 
building regulations The height 
of the stage above the auditorium 
floor IS not so restricted, and can 
be worked out freely to give the 
whole audit onum a complete and 
comfortable view of the actors 
upon the stage It is often very 
badly handled 

The slant of tlu floor and tht 
arrangement of the balconies 
brmg out many interesting pos 
sibilities Kripp combintd the 
“bleacher,** “stadium,” and “sin- 
gle balcony” types in a so called 
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“arena” arrangement used experimentally m Chanin’s Forty Sixth 
Street theatre, New York and better worked out m another 
Chinin playhouse, the Majestic, New York The purpose is to 
get a v^ery deep orchestra floor by running the entrance foyers 
under its steeply slanting rear The Guild theatre, New York, 
(on a suggestion by Norman Bel Geddes) managed to place its 
roomy lobbies under the auditonum without raising the latter so 
far above the street as to brmg it into conflict with the fire regu 
lations 

German Seating Arrangementi — In most countnes fire 
laws have prevented the wider use of an arrangement of the 
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seits themselves which has found general popularity m Germany 
This arrangement abolishes the aisles dividing the floor into sec- 
tions, and the seating of the audience in one unbroken mass of 
solid, continuous rows from wall to wall Adequate entrance and 
exit are obtained by spacing the rows a little wider apart than in 
the ordinary arrangement, and making the walls of both sides of 
the auditorium a succession of doors emptying into the lobbies 
The effect of this arrangement is 
that the spectators arc seated m 
one solid mass An equally im 
portant consideration — which 
should argue a change m fire reg- 
ulations — IS that a house seated 
on the German model can be 
cltartd m half the time it takes 
an ludientc to press into and up 
the ordmiry narrow aisles This 
German seating arrangement has 
been used with success m the 
Kenneth Sawyer Goodman Me 
monal theatre, Chicago (How- 
ard Shaw, arch ), which happens 
to he locitcd outside the juris 
diction of the Chicago fire com 
missioncrs 

Stage Lighting from the 
Auditorium — Ihe stage ar 
rapgemcnts except as to adequate 
dressing rooms, property rooms, 
ind scene stacking space are mat- 
ters for the theatre tcehnician — 
scene designer elcctncian, etc — ^not the theatre architect, although 
the architect should sec that there is ample space allowed Some- 
thing should be said however, on one point connected with light 
ing arrangements, this is the necessity of providing room m the 
luditonum lor the placing of lights for the illumination of the 
st ige ind the at tors In 1914 Granville Barker introduced at 
Walla ck s theatre in New "Vork a row of powerful incandescent 
lamps around the balcony rail to replace the footlights David 
Bclasto took the next step forward by installing such lights in a 
recess m t|ic balcon> rail closed by doors automatically controlled 
from the !|tage switchboard Some such provision, or perhaps a 
light bndgfe concealed in the ceiling beams, as in the Yale uni- 
vcrsil> thcaitre, New Haven, Conn (C H Blackall, arch ), or 
the Guild tlfealre, New York, ought to be a part of every archi- 
tect s plan of a new house 

Decoration^ — The decorative problem within the auditorium 
has found man} solutions, dependmg on the kmd of dramatic 
entertainment to be presented The modem decorative movement 
towards larger, smoother and less ornamented surfaces has its 
peculiar apphcabibty to the playhouse, where the eye should not 
be distracted from the plavers by top ornate detail Yet there is 
something undeniably exciting and truly theatrical in the rococo 
mienor of the Residenz theatre m Munich (Cuvilh^s, arch ), and 
Oskar H Kaufmann, beginning with a rigid simplicity m the 
Volksbuehne and other houses m Berlin, has had delightfully 
amusing recourse to the Chinese baroque for the Theater am 
Kurfuerstendamm and the Komoedie also in Berlin The limi 
taUons and the values of decoration depend, after all, on the 
interpretive genius of the architect 

The new attempts to break away alike from the old horseshoe 
opera bouse and the reahstic peep-show theatre all look back for 
their justification to the history of the development of playhouse 
architecture, and borrow beavdy from the past 

Development of the Opera Houses— Following the Fall of 
Rome and the decline of classic culture the classic theatre dis- 
appeared save for a renewal of some of its form and spunt during 
a few brief decades of the Renaissance The theatre, and espe- 
cially the early opera, supposed ironically enough to be founded 
on classical tragedy, became a mere excuse for bnlliant court 
festivity As a result of the desire on the part of the audience to 
be observed by one another good visibility for the stage suffered 


The style of the popular Italian opera predominated The singers 
delivered their important anas as close to the prompter’s box as 
possible while the chorus stood practically manimate Contact 
between the stage and auditorium disappeared and with it the 
spiritual union of performers and audience Good acoustics and a 
bnihant social display were the demands made upon the Baroque 
theatre The decorative type of auditonum with its heritage of 
the richness of the Renaissance and the charm of the rocOco 
had originally been a thing of gorgeous, festive yet graceful 
beauty 

In the course of years it added to the pernicious Italian shape 
new horrors of decoration and became that horrid overladen gold 
and plush spectre of its former self of which unfortunately we 
still see examples 

Toward the latter part of the nineteenth century, however, came 
evidence of change and reform Splendid acting was increasingly 
m demand and rich settings and appropriate historical costumes 
were considered essential to tnhince the beauty of operatic music 
The problem of displaying these adjuncts began to make even the 
architects of the opera houses see that their art had reached a 
standstill and that some attempt had to be made to recapture the 
spirit and some of the form of the classic stage Their efforts were 
partly compromises in the shape of the auditonum, partly a 
simplification of the baroque theatre following the more serious 
and less social tendencies of the legitimate theatre 

The reform dates from the work of the Sempers m mid 
Victorian days and is punctuated with Marchs Festbuhne for 
Worms in 1887 The attempts at a new type of auditorium seldom 
aim at a direct return to the classic but only to one of its descend 
ants, the Shakespearian stage Already the results m projects md 
even a few completed playhouses have been notable 

The Circus Theatre — Steele MacKaye, actor, playwright 
artist director and inventor, was the first to produce a notable 
plan for a circus theatie In 1892 he hid almost completed m 
Chicago as part of the World’s hair a remarkable structure called 
the Spectatonum Like so many efforts at the “theatre of the 
10 000,” it strove to gather together thf huge audiences of Greek 
days and to bring them into close contact with all the possibilities 
of the stage MacKaye devised i means of bringing his actors 
and choruses up from under the audience through steps in the 
orchestra pit He invented a proscenium opening that could be 
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made wide or narrow, thm or deep He provided a crescent 
shaped stage with scenery slidmg on tracks This stage could be 
flooded with water He closed in the back of bis semi-circular 
stage with a linoleum cyclorama He invented cloud machines 
for projecting moving clouds on the sky There were few reforms 
of modem stage technique that this remarkable man did not fore 
shadow in this project, which the American financial panic of 
1893 arrested when only half built 
It was along the lines of this MacKaye theatre that Ma;^ Rem 
hardt built when he developed his performances of Greek tragedies 
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CELEBRATED FIGURES OF THE CHINESE STAGE 


1 Ch 6no Yen Ch lu the greatest contemporary singer of popular female 

roles appearing as a female warrior 

2 Yang Hsiao Lou left and Wang Feng Ch ing In Lien Hua Hu (Lotus 

Flower Lake) Yang Hsiao Lou is reputed to be the greatest oon 
temporary singer and actor of male K un Ch u (classical) rdles 

3 Han Shih Ch ang the greatest contemporary singer and actor of female 

classical rdles 


4 Huo Shou Ch§n as Ts ao Ts ao the traditional villain of the Three 

Kingdoms in Chang Fan Po (Long Hillside) 

5 Chen PI Yen right and Chin Chung Jen in Hung I Kuan (The Rain 

bow Pass) 

6 Mel Lan Fang In Tal Chen Wal Chuan * (The Story of Yang Kuel Fel) 
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in circus buildings Into the finally realued Grosses Schauspielhaus 
m Berlin (Hans Poelzig, arch ) Here he came Close to the true 
conditions of the classic stage, with the actors appearing on a 
semi-circular orchestra floor almost in the midst of the spec 
tators, and then retreating up steps to a tompkteiy equipped 
stage with sky dome, revolving stage, and all the modem ap- 
purtenances The son of Steele 
MiCKaye, Percy MacKaye, real- 
ized many of the values his father 
had planned m his open air per 
formanccs of “masques * at St 
Louis, New York and Cam 
bndge, Mass , between 1912 and 
1927 

Copeau’s Theatre/— At the 

opposite extreme in size Jacques 
C opeau created in the Theatre 
du Vieux Colombier, Pans, a 
playhouse which united the ac 
tors on a naked architectural 
stage with an audience seated 
within audit onum walls that ton 
tinued back unbroken by any 
proscenium to make the walls of 
the stage itself The Iheatrc du 
Mirais Brussels (Louis Jouvet, 
irch ) and other projects were 
offshoots from this pattern 
Non realistic Theatres — ^The stimulus of trying to give 
Shdkespcm’s phys as he wrote them and not garbled and con 
densed to fit the modern realistic theatre has resulted m a number 
of attUTipts to revive the conditions of the Shakespearean stige 
on the St ige of an ordinary theatre This his brought back can- 
vas mike believe, the portals of proscenium doors which all 
English theitres rejoiced in i century ago I rom merely repre 
seritcd as fiart of the secnery, these means of linking the actor 
ind the auditorium have now been built into the actual pro 
seeniums of many new houses especially in the “little theatres” 
built here and there about the United States Some such 
theatricalizing of the stage is present in the Werkbund Theater 
Cologne (Van de Velde arth ) with its tripartite division of the 
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Stage, and in A and Q Perret’s and A Granet’s theatre m the 
Arts D6coratives exhibition m Paris But certainly the handsomest 
playhouse of a formal and ultra-theatrical sort is the Theater m 
det Redoutensaal, Vienna (Sebas&en Hemnch, arch), a stage 
with permanent vtilU but no ptosCemum or fly gallery, set down 
m a ballroom of Maria Theresa From productions in this house 
Reinhardt turned to the rejuvenation of a lovely old Viennese 
theatre, the Josephstaedter, and then created m Salzburg in the 
Reitschule a non-realistic playhouse which he hopes finally to 
replace by a magpiftcent, neo classic festival theatre from the 
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plans of PoeUig 

Radical Projects. — ^Radical designs which are as yet largely 
pi ejects jnclude those of the distinguished Amencan pioneer 
architect hrank Lloyd Wright Norman Btl Geddts has devised 
a remarkable theatre with the stage in one comer, the whole 
auditorium and playing floor surrounded by a single dome of light 
He has also devised a long rectangular playhouse with the action 
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passing on 1 stage stretching down the middle from end to end, 
and with the audience on both sides, as well as a circular play 
house with the stage in the centre, a scheme suggested by Robert 
Edmond Jones’s project for Shelley’s Tht Ctnct in a prize ring 
Variants on the usual relations of stage and audience are many 
including a scheme by I ncdench Kiesler for two opposing audi 
toriums sharing the same stage One of the most remarkable is 
Oskar Strnad’s circular theatre with the audience seated in the 
centre and the big ring of the revolving stage coming into vnew a 
|egment at a time 

Out ot ill these attempts and projects a really healthful new 
theatre is slowly but surely developing It will not reach its full 
maturity until actors can enter naturally and eisil> from the 
auditorium as well as from the stage and step down from their 
own level to the level of the spectators When everv’' division 
between the world of the actors and the world of the spectators 
IS eliminated, and when those who give and those who receive are 
— ^in the spirit of the classic theatre— once more surrounded b\ 
the walls of the same room, then and only then will it be pos 
sible to meet completely all the demands not alone for proper 
acoustics and proper visibihty but for purely spiritual pleasure 
achieved without himpenng physical effort 

Bibliography —P Zucker Theater und Lichtspielhdmer (1926), 
R W Sevton and B F Betts Amencan Theatres of Today ^ W 
Springer, Das Gesicht des Deutschen Theaters ^ M Hammitzsch Der 
Moderne T heater bau (Teil I iqo-,) , E 0 Sachs and L A Woodward, 
Modem Opera Homes and Theatres (1896-98^ M Semper Thea 
ter,’* Handbifch der ArchUektur (1904) , H K Moderwcll, The 
Theatre of Today ^ E MonUe Das Anftke Theater ^ K Maepowan 
The Theatre of Tomorrow ^ Theatre Arts Magazine ^ 1916-23 (now 
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GENERAL PLANNING 

Real development in modern theatre architecture started m the 
latter part of the 19th century and each year has brought added 
progress m planning and designing Theatres 10 years old are 
out of date, while some 20 years old are practically obsolete 
From the point of view of construction, new methods due to the 
advent of modern steel framing progress made m the science of 
hghtmg {see Stage Design) and the necessary adherence to 
present day building codes have been a few of the potent factors 
m this advancement Changing social and economic condition*; 
continue to affect the theatre and its planning ndicafly The old 
style theatre with posts and horse shoe balconies is gone The 
theatres of only a few >ears ago containing a balcony and gallery 
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are now “old fashioned “ 

The modern theatre consists of a lower floor, or orchestra level, 
and one large sloping balcony Sometimes a small mc^zamne or 
loggia IS placed between the lower floor and balcony Every scat 
must be so situated as to have an unobstructed view of the stage 
Ihe auditorium floor and balconies must have the proper curve 
or incline, to ensure proper “sight lines ” The acoustic problem 
must be worked out so that each patron will hear distinctly, to 
iccomphsh which methods that eliminate as much as possible all 
revel bii itions must be employed The stairways, foyers, lobbies, 
box ofluts, lounges and retiring rooms should be so laid out as 
to Lvoid confusion The architect should strive for perfect cir- 
culation of the patrons The box office should be situated at the 
right hind side on entering a theatre The entnnee doors and 
the mam stairs to the balcony should also be placed at the right 
hand side The exit doors and a stairway from the balcony to be 
used when leaving the theatre should be on the left hand side of 
the mim lobby This arrangement allows the incoming and out 
going audiences to pass without mixing 

On account of ihe high land value, it has often been necessary 
for the architect to get a maximum building on ( omparatively 
small property with the result that after spice has been utilized 
for an ulequitc stage and miximum siating capacity, there re- 
mains m most c ises comparatively small areas for public spaces 
such as fo>ers ind general lounges The tnffic problem in most 
of the larger cities makes it impossible for the entire audience to 
be m their seats at the use of the curtain Late arrivals coming 
into /the sniill vestibule and foyer spaces of the usual dramatic 
theatre spoil the opening of many performances A constructive 
development to alleviate this condition is represented by the 
device used in the new Theatre Guild theatre m New \ork, where 
the audience enters the thcatie by a lower level than the street 
On this level arc situated the lounges and retiring rooms A large 
stairway leads to the piomcnidc and the rear of the auditorium 
from which the pitron enters without confusion Although in this 
scheme the mim floor is above the street level, the necessary 
slope of the floor brings the lower part of the mam auditorium 
to stieet level elevation, where the mam exits are situated 

The motion picture industry has had more to do with the 
building and development of theatres tlian any other agency 
The so called “movie” is usually a theatre with a fairly large 
seating capacity, spacious provisions for orchestra and organ, but 
no stage A small platform usually suffices for the performance 
given m addition to the pictures These auditoriums m most 
cases are treated architecturally and decoratively as one room 
As thi*^ type of theatre is usually longer than it is wide, the 
auditorium treatment is as elaborate in the rear as at the front, 
giving the patron sitting in the rear seat the feehng of closeness 
to the stage 

Problems — Architectural!), each type of theatre has distinct 
problems Dramatic houses and opera houses have to care for 
audiences during intermissions, these audiences usually leave en 
masse, therefore lounges, fo)ers and promenade spaces must be 
provided to allow the free movement of the people and to avoid 
congestion Most moving picture theatres are run continuously 
and the pitrons for the most piart come and go at no specific 
time , m them perfect circulation is most necessary The exterior 
treatment of all t>pes should be somewhat festive and char 
aclenstic of their junction More restraint and dignity should 
be cxpirtsbtd on the exterior of dramatic than vaudeville or picture 
houses Since the moving picture theatre depends a great deal on 
the passer by for its patrons, its extenor should be designed to 
attract attention and should have a very inviting and unusual 
facade, electnc illumination is utilized to a great extent to enliven 
and add glamour to it 

Every theatre should have a marquee at the entrance This 
marquee 01 ornamental canopy is used for a double purpose (i) 
to protect the public on entenng or leaving the theatre dunng 
inclement weather, (2) to afford an excellent means of advertis- 
ing The marquee of a modern theatre is m reality a very orna- 
mental electrical sign attached to the three sides It should be 
carefully designed so as to add to the appearance of the fagade 
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Rarely does one of these signs enhance the architecture of the 
building and in most cases hideous results are obtained because 
it IS designed by Inexperienced draughtsmen without regard for the 
architectural treatment of the extenor However, much more ex- 
tensive consideration is now being devoted to the problem of the 
marquee not only by architects but by sign makers also In con- 
sequence of this changed attitude more harmomous and artistic 
results are being attained 

The old method of treatmg the intenor of theatres was first 
to design an elaborate proscenium arch or frame, then to treat 
the proscenium boxes very ornamentally but less elaborately than 
the proscemum From these boxes back to a point near the centre 
of the balcony, a very simple treatment was generally used, and 
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from this pomt to the extreme rear a very pJam one In this type 
the audience was really sitting m m many different room®, vary- 
ing with the distance from the stage There was no eontlhiiity of 
design The modem method is to unify the auditorium or to treat 
the theatre as one room, making no distinction in elaborateness of 
detail because of location Psychologically, a higher audience 
fttord is effected as this scheme of decoration, eliminating segrega^ 
tion by sections, establishes a 
feeling of equality between 
patrons 

Increase in Siae^^The lat- 
est development in the design of 
the theatre is brought about by 
the building of the present-day 
“super cinema palace Here the 
architect has been allowed to 
use to the fullest his imagination 
and abihty The acoustics and 
sight hnes must be perfect Un 
usual lighting effects must be de 

vised and provisions made for norman bel qeoocs theatre 
the latest modern development Thit theatre provtdat for a Itaao And 

Audtlorlum both under one domed 
such as talking pictures, public trUnouiir •Us. m th. 

address or amplifying systems, lower right comer Ilnkt into the 
and mechanically operated stage t>A»«nftent for ohanget of letting 
and organ lifts These theatres operate usually on a 12 hour 
schedule and arc often attended by as many as 30,000 persons 
m one day Expert planning is necessary adequately to house and 
control these large audiences Some noteworthy examples have 
been completed recently, they are rich in ornament and gorgeous 
m colouring and lighting effects, and they are usually extremely 
elaborate in furnishings Due to their extreme widths and to the 
essential absence of posts, these large modern theatres present 
great structural problems Fresh, cooled air m summer and pure, 
warmed air in winter must be constantly and evenly distributed 
to every part 

Equipment — ^Theatres seating between 5,000-6,000 persons, 
with large comfortable chairs liberally spaced, are now being built 
m nearly all the large cities of almost every country Theatres of 
this siae would ordinarily produce senous problems in acoustics 
By means of public address systems or a senes of cleverly con 
cealed amplifiers, evenly distributed over the theatre, an operator, 
by simply turning dials similar to those on a radio set, can in- 
crease or dimmish the stage performer’s voice at will Proper 
precautions must be taken to overcome reverberations This is 
usually done by careful and scientific use of absorbent materials, 
of either specially prepared plaster or felt Disappearing organ 
and orchestra lifts, enabling large orchestras to enter and leave 
the pit Without confusion to the audience, are necessary They 
also permit the orchestra to be raised in full view for the over- 
tures and special numbers, and to be concealed when playing m 
cidental music accompanying the pictures These lifts or elevat- 
ing platforms are controlled by push buttons fixed by the leader’s 
desk The operating rooms or projection booths are becoming 
the most important part of the entire ensemble With the intro 
duction of talking pictures, coloured photography and amplifying 
systems, projection booths have to be very carefully planned 
They are strictly fire-proof and Contain all the modern fire pre 
vention equipment possible Automatic shutters cover all open- 
ings Metal furniture is used throughout, and a decorative note 
is often afforded by fine tiles Dressing and rest rooms, including 
showers and toilets, are provided for the operators, and there is 
usually ft separate room for rewinding film 

The stage equipment is also of the latest and finest description 
The switchboard, controlhng the many coloured effects both on 
the stage and in the mam auditorium, is a complicated work With 
its many-coloured pilot lights, pfeset switch handles, and 
numerous other controls it almost resembles a complete organ 
manual and is almost as difficult to operate The old fashioned 
fly gallery and piti rail, with sand bags for counterweights, is 
j?one The modem method of handling scenery is by the latest 
unpmved counterweight systems The operation of a small lever 
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will bring a drop into position quickly and without effort The 
controls arc usually placed on the stage level Wire cables have 
replaced the old-style ropes, and gas pipes the wooden battens, to 
which the scenery was formerly attached All stages are equipped 
with sprinkler systems, automatic ventilators and fire (uriams 
Modern safety laws require fire proof scenery, with the result that 
the fire hazard, «i the present-day theatre, is reduced to a mini 
mum One of the most important pieces of stage equipment to day 
is the cyclorama This is a large elliptical shaped piece of scenery 
reaching from the stage floor nearly to the gndiron It is abso 
lutely plam and usually painted a neutral tone so that all kinds 
of lighting will be effective on it It is used as the sky or back 
piece of the settmgs The cyclorama is unequalled as an agency 
in obtaining beautiful stage effects The usual cyclorama is con 
structed of plaster or heavy sheet boarding and in many instances 
also acts as 4 sounding board 

The following represents a list of some of the rooms required 
m the operation of a large modern theatre assembly room 
or green room, dressing rooms, chorus and ballet rooms, for 
both men and women, all equipped in a modern manner with bath 
and toilet facilities, stage manager’s and assistant stage manager s 
office, wardrobe rooms, commissary department, carpenter and 
electrical shops, large and ‘^mall property rooms, private offices 
for the conductor, assistant conductor and organist, a music 
library and a fire proof vault for sheet music storage, a lounge 
room with necessary toilets and locker rooms adjoimng, for the 
musicians, an instrument storage room, soundproof motor rooms 
for the organ blowers and mechanical hfts, rehearsal room •with 
picture screen and operating booth , locker and toilet rooms for the 
men and women ushers, building superintendent’s office, lockers 
and wash rooms for the scrub women, numerous small rooms for 
electric lamp storage and other supplies One of the greatest de 
velopments is m the lounges and retiring rooms provided for 
patrons 

Bibiiooraphy — W H Birkmire, The Planning and Construe twn of 
American Theatres (1896) , E O Sachs and E A Wood^^ard, Modern 
Opera Bouses and Theatres (1896-98) , E 0 Sachs, Stage Constrm 
tton (1898) , M Semper, “Theatre,” Ilandbuck der Archilektur (Teil 
4, Halb- Band 6 Heft 5 1904) , K Mantzius, History of Theatrical 
Art in Ancient and Modern Imes (iQo^-og), M Himnutzsch, Der 
Moderne Theaierbau (1905) , M Littmann, Das MUnchner Kunstler- 
theatre (1908) and Die komgUchen Hof theater in Stuttgart (1912) , 
B Matthews, A Study of the Drama, chapt ni (1910) H K 
Moderwell, The Theatre of To-day (1914) » S Cheney, 7 he New 
Movement tn the Theatres (1914) , W P Gerhard, Theatres, Thnr 
Safety from Fire and Panic, Their Comfort and Healthfulness (1915) , 
\ S Meloy, Theatres and Motion Picture Houses (1916) , A I Krows 
Play Production in America (1916) E B kinsila, “Modern Theatre 
Construction,” The Moving Picture World (1917) , J Bab, Die Volks 
btihne in Berlin (1019), K Maegowan and R E Jones, Continental 
Stagecraft (1922), 6 M Saylor, Max Reinhardt, His Theatre (1924) 

(C H Cr) 

MODERN THEORY OP DESIGN 

To the Greeks, the theatre was their most \ital creative expres 
Sion, and they succeeded m achieving results that for “purt 
theatre” have never been surpassed They built them to look hkt 
theatres and to digmfy what transpired within them The Greeks 
hved in an age of imagination Their knowledge of the matenal 
world was much more restricted than ours It was as uncharted 
to them as the universe is to us, and life had a greater mt crest 
for them because of this mystery In this mood, they treated 
their drama Their tragedy penetrated the mysteries of nature 
beyond the humdrum of ordinary lift Their comedy wa» carntd 
to an extreme that, to our gradually neutralizing mind, appears 
exaggerated and vulgar Civilization has by degrees impoverished 
Its audiences from an enthusiastic appreciation of extremes 
toward a glorification of the commonplace mean 

We live in an industrial age Wc should have theatres that 
belong to our time, drama that voices this time Instead, our 
theatre is a secondary expression We exercise our emotions by 
reading daily papers, riding m automobiles, listening m on the 
radio, playing bndge and seeing mediocre motion pictures The 
theatre is m a state of sham The plays the actors, the scenery, 
all try to make audiences forget they ire in a theatre The build 
ings themselves are made to look like office buildings, taverns 
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museums, Renaissance palaces, Spanish missions or casinos To 
plan a practical theatre, the designer, architect, or engmeer should 
possess a knowledge of theatres, past and present, and of the 
latest experiments toward the future, with an experience in the 
theatre that would class him with such specialists as are called 
upon to build our sky-scrapers, suspension bridges and subway 
tubes In extenor design, the most conspicuous elements, such 
obviously dominating features as the electric signs, the porte 
cochhre^ the huge cubical mass of the flying space above the stage, 
offer problems of unusual contrast specifically m theatre design 
Pnmanly, the theatre m this modern world, from every stand 
point lacks style Inside and out it should be distinguished It 
should look and be “theatre ” in its architecture, plays, acting or 
staging Theatres naturally vary in size, requirements and chss 
of entertainment The point of view of the artists engaged in 
the theatre should likewise vary The working parts of a theatre 
must possess the utmost flexibility, must be alterable, in simple 
practical terms, from one person’s use of il to another’s, hamper- 
ing experiment as little as possible Until the theatre, architectur 
ally, becomes more flexible, the dramatist, producer, designer, will 
continue to have difficulties m exploring new forms lor any 
radical or improved or experimental idea, m dramatization or 
staging, beyond what his been developed m the last 15 years, 
the present stige is madequite It suffices for only a few types 
of plays, and is completily impractical for any style out of this 
groove It IS probably the most restricting theatre man has ever 
conofived New basic ideas of architecture will materially stir 
the imagination of everyone connected with it Instigate a type 
of stage of a three dimensional order and see what happens in 
the actual creative work in tht theatre 
To any student of the subject, the development of the theatre 
since tht Greeks shows gradual deterioration The single Hem 
that has most influenced these changes is the proscenium arch 
There was no arch in the Greek theatre, but by successive stages 
from that time to the present, the arch idea has developed Its 
two-dimensional aspect imposes an effect which is deadening, as 
compared with the exhilaration of an audience surrounding the 
actors, such as we get in the circus Tht re is no more reason or 
logic m asking an audience to look at a play through a proscemum 
arch than there would be m asking them to watch a prize fight 
through one At a prize fight, although each individual looks into 
the ring from one point of view, a more intensified atmosphere is 
gamed by the sight of the audience seated on all sides of the ring 
In an art gallery, looking at a piece of sculpture, you instinctively 
walk slowly mound the object to view it from different dircc 
tions rather than merely stindmg and looking it it as >ou would 
a painting The exaggerated importance of the picture frame 
stage of the past generation is undoubtedly due to lack of imagi 
nation of the minds working in the theatre After all, the proscen 
lum in Its present maximum form has only existed over one- 
fifteenth of the time that has hpsed since the theatre of Dionysus 
In thinking of the theatre, we naturally begin with the stage 
The auditorium is built around the stage and a relationship must 
be maintained between these two major elements In nearly all 
modern examples the stages are too small in proportion to the 
auditoriums Hilf of the audience is in a poor p>osition to see 
and hear The madequicy of the stage is accepted as a matter 
of course, since the ictors have sufficient space to move in during 
a performance Actually, the part of the stage that the actor 
utilizes during the playing of a scene is only about a tenth of the 
total cube required for stage purposes The off stage space (to 
both sides and rear of the acting area) should equal three times 
tht floor space of the acting area in order to handle adequately 
the changes of settings In most modem theatres, it is not even 
equal to it The entrances and exits for actors, the facilities for 
handling scenery, properties and electrical apparatus are neglected 
correspondingly The flying space (above the stage) should be 
four times the height of the maximum scene, but seldom is The 
present day stage does nothing for the dramatist but cause him to 
worry as to how this or that idea will be visualized in two dimen- 
sional terms, and it has gradually reduced the actor to an immobile 


loud speaker The last few years have brought out various me 
chanical features, such as the appbcation of the hydraulic, revolv- 
ing, sliding and turning over prmciples for changing part or all 
of the stage with its scenery, and a permanent plaster cyclorama 
to replace the drop cloth painted to represent a sky, upon Which 
light of any colour can be thrown But although all of these are 
important, they fail to get at the root of the difficulty, which is 
the adjustment of the style and proportions of the theatre to its 
uses and needs while the building is being planned 

The auditonum should bt designed so that everyone may enter 
easily, reach his seat without annoying other people, sit com 
fortably, see and hear everything on the stage The best angle 
of vision between the stage and the seats because we are most 
accustomed to it in everyday life, is shoulder height, yet in 
our theatres to-day, the best seats, judging from the scale of 
prices, place the spectator s eye on a level with the actors’ feet 
Each successive row of seits should be at an angle m relation 
to the stage, so that the spectator does not have to peer between 
the heads of those in front of him 

The audience is the governing factor of drama There can be 
no drama without it All the dramatist, director, designer and 
actor do is to project elements which will create a certain effect 
in the audience’s imagination A dramatic production has no 
significance until it is performed m (onjunction with its audience 
This IS why each type of play sifts out its particular audience 
The theatre takes its place among the arts when the audience not 
merely witnesses a reproduction of lift as it is outside the theatre^ 
but takes part m an expen ence that does not exist anywhere 
outside the theatre 

buffering from the limitation that it is not a single vision me 
dium as that of painters, sculptors, poets, musicians and archi 
tects the usage of the theatre is contradictory to what is accepted 
as the ordinary working procedure of an artist The dramatist 
works in a composite medium, which is stage actor and audience 
The designer takes the play and develops it for production in all 
Its visual phases, working out its rhythm, movement, maimer of 
staging setting, costuming, lighting I inally the director, whose 
position IS synonymous to that of the orchestra conductor but 
who uses actors msttacl of musicians, rehearses all of these ele- 
ments into an unified performance The dramatist reaches his 
audience indirectly through the director designer and actors 
His work may be limited by these people, or his stimulation may 
inspire them to develop his ideas further than ht could have done 
alone The result, good or bad, is the very element that gives 
the theatre its unique qualities, its idvantages ind dis idvantages 
over other forms of expression 

Ihe end we seem to bt going towird has i more plastic three 
dimensional stage structure, formal, dignified and neutril, as a 
basis, its various acting platforms inviting a variety of move 
ment, and pirovidcd with adequate space for fighting instead of 
the cramped condition of the present Such a structure is dc 
signed for the pliying of a sequence of scenes of diverse mood, 
locale and character not imitative in geographical t^rms, but ere 
ative in dramatic terms, with emphasis on the intensity of dra 
matic action and its projection to an audience It will give the 
impression of being solid and enduring, and will be composed 
of a variety of levels, ramps, platforms, aprons projecting into 
the audience, high stages towering to the rear, the whole achieving 
pictorial qualities by the composition of actors on various levels 
and their movements m conjunction with lighting Portions of 
these settings may or may not be changed to vary as a play goes 
on Any adequate technique for staging plays should permit of 
a play being run off m any combination or series of rhythms and 
not destroyed by such crude makeshifts as dirkemng the stage or 
lowering of the curtain to make changes m the setting 

Theatres for motion pictures are bound to alter and become 
distinct from theatres for plastic drama, and in the same way 
that screen drama is of necessity going to emphasize two dimen- 
sional vision, the stage drama, as it develops away from the 
picture mcdinm m a mental sense, will hkewise grow from 
it In a physical sense and become decidedly more three dimen- 
sional (N B G) 
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PRODUCTION AND DIRECTION 
ISODERN TENDENCIES 

At one time or another the theatre has used sotoe part of every i 
method of production that we so fervently hail— condemn — as j 
the last word m modernism to day, for m 25 centuries it has been | 
all things to all men It has been religious and blasphemous It I 
has been as noble as its god heroes and as petty as its bourgeoisie j 
—whether of Rome or London It has been fantastic and formal | 
in the temples of the living masks where men meet the gods | 
throughout the East It has been minutely realistic Back m 
Greece, when someone painted wave-lines on the pemktot^md thus 
let the audience know that it stood by the shore of the sea, the 
theatre was expressionistic A perlormance of The Tempest on 
Shakespeare’s open stage, with the sailors swarming up the ropes 
into the canopy overhead, would have satisfied the constructivism 
of Meyerhold And when Reinhardt puts Oedtpus Rex into a cir- 
cus or gives Calderon’s The Great World Theatre in a cathedral 
he is merely imitating with conscious art the naiVe habit that the 
incient theatre had of playing cuckoo and laying its eggs of art 
m amphitheatres, chancels, irm yards, bear pits, tennis courts, 
market places, and court ballrooms 

Enter the K^gissOtir or Director —Yet, m a narrow sense, 
there are modern tendencies m the theatre — two major tendencies, 
both founded on a new attitude towards the complex business of 
getting actors to speak lines m an effective ensemble The new 
ittitude is seen in the commanding presence of a director Some 
one has always insisted that the actors learn their lines, spieak them 
with a certain skill, and walk where they will not trip over one 
another’s heels or become entangled with the properties But the 
commanding director — or regtsseur — is the notable contribution 
of the theatre of the past half century From Duke George II 
of the little German State of Memingen — ^who fused supers into 
true mobs put ceilings on box sets, and created the first modern 
ensembU acting m the middle ’70s — through Otto Brahm, first 
master of naturalism at the beginning of the 20th century, Max 
Reinhirdt, Brahm ’s disciple to begin with, then pioneer in every 
form of theatre from cabaret to cathedral and little theatre to 
circus, Meyerhold the Russian, who preached and performed the 
“theatre theatrical” — from these masters on to the director of 
the tiniest of community theatres in some Californian town, the 
regtsseur has taken his place as the centre of the modern theatre 
His business has been to dominate, synthesize, and unify each pro- 
duction, and thus to bring forth a single work of theatrical art m- 
mstead of a histrionic accident 

Realism Versus the Theatric.— Without the rigtsseur neither 
of the two great schools of modern production could have de- 
veloped A single mind was needed to shape the performance, set 
Its character, give it its pace, provide its atmosphere m scenery and 
lights It did not matter whether the result was to be a realistic 
production or a production in which the true theatncalism of the 
stagp was to be liberated — one creative spirit had to dominate 

In the terms of the past century, realism is a much older thing 
than the theatric, although the theatric goes far deeper into the 
histone past Realism is hkely to dominate the stage as long as 
machine civilization dominates life It has already come to a fine 
perfection, and we are more familiar with it than with the theatric 
We have seen realism at its height m Stanislavsky of the Moscow 
Art theatre, and occasionally m David Belasco or Basil Dean We 
have not seen much theatnc acting outside Russia and Germany 
In Amcnca and England the theatnc and imaginative movement 
has expressed itself largely m things of the eye — ^m the scenery of 
the new stage-craft The battle of realism and the theatnc — ^first 
with a common enemy, then with each other — can m many ways 
be seen best through the activities of the rigtsseurs of scenery, 
the stage designers who have given it oittward physical form 
Nothing but the theatre could harbour artistic tendenoes so 
diverse But, though one is photographic and one is imaginative, 
both began in fierce opposition to the theatre of Victonan days 
The thing that both hated m this theatre was typified in its scenery, 
ugly, umltusive, accidksntal 

Thus two very different types of artists were leagued as alhes 
One was the realist, like Belasco, who wanted solid, plausible rooms 
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on the stage The other was the man of imagination, like Gordon 
Craig, who wanted beauty or something full of expressive artifice 
There was a little of each m the first great rdgts^eur of the 20th 
century, Max Reinhardt Together, the reahst and the artist of 
the imagination bamshed the mechanism of the older stage They 
banned false perspective and shallow pretence, muddy colour on 
dapping backdrops 

Realism triumphed first It had the great dramatists of the day 
behind it, and the mood of 20th century audiences Maeterlinck 
and von Hofmannstahl and d Annunzio put up an anaemic front 
to Ibsen, Hauptmann, Sudermann Bneux, Pinero Jones, and 
Shaw The rigtsseur developed actors who could convey emotion 
by the quiver of an eyelash, and he found ways to surround them 
with the solid world of reality 

Mechanical Progress — But how were the solid columns 
waghty staircases, well braced walls to be moved ^ How were 
scenes to be shifted quickly and economically? The problem wis 
not alone a problem for the realistic producer, for when the 
rigtsseur pul on Shakespeare the new settings were sohd, plastit 
three dimensional, and he had dozens of these scenes and no 
long intermissions in which to change them The answer — the 
typical answer — ^was modem machinery Amenca led — for just 
a moment or two in 1888 — ^when Steele Mackayc, regtsseur y actor 
playwright painter and mechanist, installed his double elevator 
stage m the Madison Square Theatre, New York, to shift scenery 
actors and all The great bulk of mechanical reform however 
has come from Germany, and dates from 1896 when Lauten 
schlaeger of Munich borrowed the revolving stage from Japian 
Other scene shifting machines from Germany include tht 
sliding stage, which carries whole settings on great wagons, and 
sinking stages, which bring up the scenery from the basement 
Arthur Hopkins, the first American rigtsseur of imagination to fol 
low MacKaye, introduced, about 1914, stages that swung on 
pivots, and Lee Simonson, the American designer, has made most 
ingenious use of small revoking units m Theatre Guild produc 
tions such as Peer Gynt (See Stage Design ) 

Progress in Lighting. — E\en more energy and resourceful 
ness has gone into the improvement of lighting equipment since 
the da>s of gas, and this has served both the realist and the pro 
ducer of imagination The first notable attempt was made m 
Germany by the Venetian, rortun> His aim was to provide dif 
fused and softened hght, more like the reflected sunlight of a 
shaded spot He threw all the light rays of an arc upon screens 
of coloured silk which reflected them upon the stage His sky 
dome or huppelhonzont further diffused the light while producing 
an illusive sky of almost infinite depth From the mechanism ot 
Fortuny and the ideas of Gordon Craig’s great nval, Adolphe 
Appia — ^who first called for the shadowed, sculpturesque hghting 
that comes from large sources of illumination instead of the blank 
glare of the footlights — electrical invention has gone on to a sur 
pnsing degree of perfection m Germany and Amenca Through 
Max Hasait and Adolph Linnebach, both working at Dresden m 
hot rivalry, devices were at last perfected for projecting scenery' 
by means of light on to backdrops or cycloramas Simonson made 
fine use of the Linnebach process m Back to Methuselah and Peir 
Gynt 

There is, after all, a considerable difference between a decora 
Uon thrown on a backdrop by electnc hght and mtenors so sohd 
and heavy that they must be shifted by machinery And yet both 
extremes tail easily within the limits of the revolt which realist 
and theatncalist began m the name of the new stagecraft Even 
the old-fashioned backdrops of the opera house, painted m false 
perspective, have their place in the modem movement of the 
imagination if only they are painted with the boldness, the dra 
matic vigour, and the expressive colour of a Russian like Bakst 
or Roerich or Golovin If the artist can create an effect upon 
the stage just as characteristic of the play and its emotion as 
anything the actors may do, then he has done the work expected 
of him The medium and the method do not matter 

Pioneers of the New Stage-craft. — ^This was not quite so clear 
when Gordon Craig and Adolph Appia began their campaign ot 
scenic enlightenment about the beginning of the 20th century 
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All about them the stage was filled with flat and shallow artificial- 
ity There was neither beauty nor truth to life m the jaundiced 
meadows and mildewed mountains and splayed rooms which the 
hack scene painters spread over backdrops and wings m very, 
very false perspective The realist and the imaginative artist had 
to hate them equally Craig and Appia might have accepted the 
slige conventions of the old theatre — the simple flats and back- 
drops, ind awakened them to new life as the Russians did In- 
stead they fought them, and fought them on the one legitimate 
issue on which they can be fought Paintings m two dimensions 
do not and cannot harmonize with three dimensional actors So 
away with false perspective and its painted shadows Make room 
for solid plastics, foi rocks and walls against which the actor may 
It m 

Gordon Craig did a great deil more than argue against back 
drops and wings In his articles and books he showed that the 
the it re is a composite art made up of the contributions of play 
wnght and actor and painter and musician He demanded unity 
upon the stage and he declared that the ideal artist of the theatre 
must be the man who can write the play, direct the actors, design 
the scenery and hghts, and provide any other dement such as the 
music or the dance that may be needed Only in this fashion can 
the theatre have thi creative unity which is at its heart And m 
all his writing and through all his brilliant designs, Craig sought 
to interpret m as dramatic a fashion as possible the emotion of the 
play 

Appia, a bwiss doctor, who began theorumg and sketching m 
Ih^ early ’90s, stood likewise against false perspective and in 
favour of the plastic stage Like Criig, he was truly a rigisseur 
His great contribution was a sense for the value of light In his 
book describing and picturing the production of Wagner’s music- 
dramas, Appu provide d many appropn ite and stnlang sketches, 
dictating the movements of actors as well as lights He showed 
how spotlights, used instead of footlights, produce shadows, 
how light and shadow give a sculpturesque quality to everything 
on the stage, and how changes m the light can indicate the pas- 
sage of time and the development of the drama To demonstrate 
this, he drew a senes of sketches of scenes from Wagner’s music- 
dramas following the light changes throughout each act 

When the theories of Craig and Appia annihilated the old 
stage setting, they opened the way for something they were not 
the least interested in — realism Fortunately they also provided 
the corrective for it When realism is most complete it is at its 
worst It then furnishes an absolute photograph of life A room 
becomes a junk shop It is sohd, real and wooden, and utterly 
confused There are so many knick-knacks about that you can 
hardly find the actors The eye is tempted to wander off and 
count the bowls of flowers and admire the woodwork and dis- 
cover cunos dll over the place Belasco and all the realists have 
now learned better than this So far as America is concerned, 
Arthur Hopkins and the artists of the new stage-craft have 
taught them how to make a room seem real and plausible and yet 
never distracting, and how to make it express something of the 
drama that gots on within 

Making Scenery Abstract — The modem theatre has been 
quick to recognize Ihit the mood created by a background is the 
important thing, and that, generally speaking, the less the ma- 
tenal world is involved the more the actor can summon up an 
ideal woild of the theitncal imagination Directors and designers 
tended, therefore, towards exiienments with more and more ab- 
stract settings Craig began with curtains, using them for walls 
In a scene for a modern play, Robert Ldmond Jones painted his 
curtains brown and green and hung them in folds that, under 
proper lighting, suggested a forest Other artists — ^Norman Wil- 
kinson, for example, working m England under its one modern 
r^gmeur, Granville Barker-- go a step further and treat curtains 
frankly as curtains, paintmg them with a landscape or a formal 
arrangement of stars, and then— «o there cannot be the least 
possible mistake about it— draping the curtains m folds, and 
banishing even the quasi-illusion of the Old backdrop 

Screens tan be used even more abstractly About 191a, Craig 
worked out a scheme for equipping a theatre with a aet of fold- 


ing screens of all siaes which could be rearranged m an endless 
variety of ways When Stamslavsky tried to use this system of 
screens for Hamlet at the Moscow Art theatre, he found grave 
difl&culties in the way of its practical employment These difficul- 
ties were largely removed in a scheme devised by a pupil of 
Craig’s, Sam Hume, which he used at the Detroit Arts and Crafts 
theatre 

In all this talk of scenery, you must note implication after 
imphcation of how the rignseur will direct the company towards 
an art far, fat removed from the realism of the Moscow Art 
theatre When the theatre goes still further into the abstract or 
the fantastic m stage setting, it must carry the actor along 
With it, or It IS nothing Already designers have thrust upon the 
stage the txpressiomstic methods of modern painters like Picasso 
— himself a designer for the Russian ballet of Diaghileff In 
America, and m most of the Continent outside Russia, the 
rigtsseur^ have done httle to match these backgrounds with act 
mg The outstanding exceptions — Meyerhold, Yevreynoff, Komi 
sarshefsky, Tairoff and Zemach, all of Russia — ^have laboured to 
infuse into tht actor and the ensemble a stylized vitality which 
distinguishes their performances from anytWg m the Western 
world 

Expressionism and Constructi vism^Expressionism, whether 
of acting or scenery, postulates that the expression of inner 
emotion — ^which ought to be the emotion of the playwright and 
his phy— comes before any resemblance to the outer aspect 
of life Expressiomstic productions use distortion to arrest and 
excite the attention Doorways assume strange forms, as m that 
notable attempt in Macbetk which Robert Edmond Jones and 
Arthur Hopkins made in New York some years ago without acting 
to back them up Walls top>ple The floor shoots up at weird 
angles Lights flare m with no relation to reality, and shift in 
colour almost word by word The make-up of the actors is start 
lingly obvious in its distorted lines, and the clothes of even 
modern characters are painted with high lights and shadows 

One can almost go back to Appia for the beginnings of con- 
structivism, for Appia was the first to stress the necessity of 
varied levels on the stage They have become increasingly impor 
tant in the work of the more radical rigtsseurs Leopold Jessner, 
Germany’s outstanding director since Reinhardt, added these 
levels to the formal stage of the more conservative expression- 
ists By using steps and parapets, he was able to move his peo- 
ple in three dimensions, and make their physical relationships more 
vivid and significant In each of his Shakespeare productions he 
stuck to a single arrangement of steps, upon which he arranged a 
few of Emil Pirchan’s simply sketched indications of hedef all 
within the neutral wall of the often unlighted cyclorama 

From Jessner one leaps to Russia to find Meyerhold, a great 
theatrical pioneer, developing m constructivism an art which 
seems to steal its settings from the American skyscraper High 
platforms, skeletonized structures, mchned planes, all manner of 
bare, unsentimcntalutd construction provide the footing as well 
as the background for the actors, and three or four locales are 
shown at one time — a trick of the Renaissance Tairoff mingles 
canvas expressionism with this when he mounts Eugene O’NciH’s 
The Hasry Ape or Destre under ike Elms In the musical studio 
of the Moscow Art theatre Dantchenko has refined and human- 
ized constructivism m performances of Lysistrata and Carmen 

New Theatres for Certain attempts at formalizing the 
existing stage carry us clear out of this phase and into new types 
of playhouses Robert Edmond Jones’s Hamlet^ for instance, 
turned a Romlinesque hall into a permanent settmg for the whole 
drama Such a scheme makes no pretence at the illusion of tur- 
rets, woods or any place except the theatre, tinged with the colour 
and mood of the drama This recognition of the playhouse as a 
place of frank make believe has earned many modem directors 
into expenments in theatre architecture that recall the stages 
of Greece and Elizabethan England; Reinhaadt, after producing 
Greek tragedy m the one-nng arcus buildings of Germany, re- 
constructed one of these houses into the Grosses Schauspielbata 
Here the actors could appear on the orchestra floor m the midst 
of the audience or retreat to a fully equipped modem stage with 
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sky'^ome and revolving floor 

Half a doien artists have designed theatres of even more revolu- 
tionary character One of these, not yet built, however, is Nor- 
man-Bel Geddes^s project for a stage in the corner of a sky-dome 
completely arching in the auditorium as well The stage itself 
sinks mto the basement for changes of scene to be made by means 
of rolling platforms already set MacKaye’s Spectatorium, con- 
ceived and partially built for the World’s Fair m Chicago, was to 
seat 10,000 people The stage itself was to introduce a number of 
reforms now adopted abroad^the sky dome, the adaptable 
proscemum operang and fore stage, the cloud machine, and a 
sliding stage on wheels The whole stage could be submerged in 
water for the discovery of America by Columbus 

Europe created two theitres of outstanding novelty in the 
Vieux Colombier of Copeau and the Theater m dem R^doufensaal 
opened m Vienna by Adolf Vetter, then head of the State theatres 
The Vieux Colombier was a tiny playhouse without a proscenium 
opemng in which the audience and stage were contained in a single 
room Ihe stage itself was provided with a permanent architec- 
tural setting of steps and balcony which could be converted, for 
example, from a classic extenor mto a scene for Twelfth Ntght 
by altering parts of the decoration 

The Theater m der Redoutensaal is again a theatre with no 
proscemum and, therefore, no fourth wall and no peep show At 
one end of this great and glorious ballroom of Maria Theresa, 
Vetter and Oberbaurat Sebastieh Hemtich placed an acting plat- 
form without proscemum or “flics ’’ Upon this platform is a curv- 
ing wall perhaps 15 ft high, carrying out the decorative motifs 
of the hall and making a permanent background for the stage In 
the middle, double stairways curve up to a balcony above Upon 
the balcony are great doors leading to other rooms The shell of 
cream and gold wall is pierced by openings for doors and windows 
Screens or simple set-pieces serve to vary this setting, and to indi- 
cate mood and place The Marnagc of bigaro was there presented 
by the farces of the State opera, and Max Reinhardt has staged 
many classic comedies in the Redoutensaal 

The bulk of this effort to match the reahstic theatre with a 
theatre of imagination has gone forward unsupported by proper 
plays, The classics have served best Some modern dramas have 
been badly distorted to fit them to the Procrustean bed of expres- 
sionism In Germany a certain number of playwnghts, led by 
Georg Kaiser and Walter Hasenclever, have made vahant and 
none too successful efforts to provide free and vivid plays of 
to-day cast in a nervous, fast moving, subjective form The suc- 
cess of the Russians in matchmg plays to constructivist produc- 
tion bad not been so notable as to pass the frontiers by 1928 
The only distinctly promising efforts towards new dramatic form 
have come from America and largely from the pen of one writer, 
Eugene 0 *Neill Elmer Rice’s The Adding Machne and George 
S Kaufman and Marc Connelly’s Beggar on Horseback, adapted 
from a German original, have succeeded in enkindling a pubUe re- 
sponse, but the pioneer work of John Howard Lawson, I rands 
E Faragob, John Dos Passes, and Em Jo Bassche has failed to 
meet the requirements of the audiences of to-day O’Neill’s ex 
pressiomstic drama The Hairy Ape, his constructivist expenment 
Destre Under the Elms, his drama of masks The Great God 
Brown, his mne-act exposition of spoken thoughts Strange Itp- 
terlude, and his pnnted play Larnrus Laughed, seem the only 
completely mastered attempts of a playwnght to strike out along 
the paths that modem pioneers in direction, scenery and acting 
have marked out 

(See Stage Design Stage Lighting, Theory, Modem Practice, 
Costume Design, Theatre Architecture, Theatre Dtrec- 
tion and Actmg, Acting ) 

BiBaooRArEE4-*A Appia, Die Musik und die Inscemerung, trans 
Pnneess E Cautacuzto (1890) , J Rouch^, Hart ihidtral moderne 
(toio), E G Craig, Towards a New Theatre {1913), The Theatre 
Advancing (1921)1 On the Art of the Theatre (1924)* H Carter, 
The Theatre Of Max Reinhardt (1914), The New Theatre and Cinema 
of Sotdet Rusda (19^4) 1 B Cheney, The New Movement m the 
Theatre (1914) The Art Theatre (1917). Stage Decoration (1028), 
H Herald and E Stem, Reinhardt und seine Buehne (1918) , 0 M 
Sayler, The Russian Theatre, Max Rthikardl and His Theatre (1920), 
inside the Moscow Theatre (1924) , K Maegowan, The Theatre of 
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Tomorrow (1922), k Maegowan and R E Jone^, Continental 
Stagei^raft (1923) , 0 rischel, Das Moderne Buchnenbtld (1923) , 
J Gregor and K Fulop Miucr, Dai> Rusmeke Theater (1927), ‘ Design 
in the Theatre," special no Studio (1927-1928), A Nicoll The 
Development of the Theatre (1927), H k Moderwell, The Iheatre 
of to-day (1927) Penodjcals Ihe Mask, Theatre Arts Magazine, 
Theatre Arts Monthly (k M ) 

BIREGTION AND ACTING 

Theatrical art has always been collective, arising only where 
poetical-dramatic talent was actively combined with the actor’s 
The basis of a play is always a dramatic conception, a general 
artistic sense is imparted to the theatrical action by the unifying 
creative genius of the actor Thus the actor’s dramatic activity 
begins at the foundation of the play In the first place, each actor, 
either independently or through the theatre manager, must probe 
for the fundamental motive in the finished play — the creative 
idea that is characteristic of the author and that reveals itself 
as the germ from which his work grows organically The motive 
of the play always holds the character developing before the •=ipec 
tator, each personahty in the work takes a part conforming to 
his own character, the work, then developing in the appointed 
direction, flows on to the final point conceived by the author The 
first stage in the work of the actor and theatre manager is to 
probe for the germ of the play, investigating the fundimental 
line of action that traverses all of its episodes and is therefore 
called by the wnter its transparent effect or action In contrast 
to some theatrical directors, who consider every play only as 
material for theatrical repetition, the wnter behtves thit in Iht 
production of every important drama the director and actor must 
go straight for the most exact and profound conception of the 
mind and ideal of the dramatist, and must not change that ideal 
for their own The interpretation of the play and the character 
of Its artistic incarnation inevitably appear in a certain measure 
subjective, and bear the mark of the mdividiial peculiarities of 
the manager and actors, but only by profound attention to the 
artistic individuality of the author and to his ideal and mentality 
which have been disclosed as the creative germ of the play, c in 
the theatre realize all its artistic depth and transmit, as in a 
poetical production, completeness and harmony of composition 
Every part of the future spectacle is then unified in it bv its 
own artistic work, each part, in the measure of its own genius 
will flow on to the artistic realization aimed at by the dramatist 

The actor’s task, then, begins with the search for the play’s 
artistic seed All artistic action — organic action, as in every 
constructive operation of nature — starts from this seed at the 
moment when it is conveyed to the mind On reaching the actor’s 
mind, the seed must wander around, germinate, put out roots 
drinking in the juices of the soil In which it is planted, grow and 
eventually bring forth a lively flowering plant Artistic process 
must in all cases flow very rapidly, but usually, in order that it 
may preserve the character of the true organic action and may 
lead to the creation of life, of a clear truly artistic theatrical 
image, and not of a trade substitute, it demands much more 
time than is allotted to it in the best European theatres That is 
why in the writer’s theatre every dramatization passes through 
eight to ten revisions, as is also done m Germany by the famous 
theatre manager and theonst, K Hagemann Sometimes even 
more than ten revisions are needed, occasion illy extending o\fr 
several months But even under these conditions, the creative 
genius of the actor does not appear so freelv as does for instance, 
the creative genius of the dramatist Bound by the stiat obligi 
tions of bis colkctif, the actor must not postpone his work to th( 
moment when his physical and psychic condition appears pro 
pitious for creative genius Meanwhile his exacting md ( apncious 
artistic nature is prompted by aspirations of his artistic intuition 
and m the absence of creative genius is not reached by any effort 
of h's will He IS not aided in that respect by outward technique — 
his skill m making use of his body, his vocal equipment and his 
powers of speech 

The Artistic Condition. — But is it really impossible? Aie 
there no means, no processes that sensibly would help us, and 
spontaneously lead to that artistic condition which is born of 
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genius without any effort on its part? If that capacity is un 
attainable all at once, by some process or other, it may, perhaps, 
be acquired m parts, and through progressive stages may perfect 
those elements out of which the artistic condition is composed, 
and which are subject to our will Of course the general run ot 
acting does not come into being from this genius, but cannot such 
at ling, in some measure, be brought by it near to what is evi- 
dence of genius? These are the problems which presented them- 
selves to the writer about 20 years ago, when reflecting on the 
external obstacles that hamper actors’ artistic genius, and partly 
compel substitution of the crude outward marks of the actor’s 
jirofession for its results They drove him to the rediscovery of 
processes of external technique, te, methods proceeding from 
consciousness to sub consciousness, m which domain flow nme- 
tenths of all real artistic processes Observations both upon him- 
self and other actors with whom he happened to rehearse but 
ihiefly upon growing theatrical skill in Russia and abroad, allowed 
him to do some generalizing, which thereupon he verified in 
practice 

The first is that, in an artistic condition, full freedom of body 
plays a principal rfile t f , the freedom from that muscular strain 
which, without our knowing it, fetters us not only on the stage 
but also m ordinary life, hindering us from being obedient con 
doctors of our psychic action Ihis muscular strain, reaching its 
maximum at those times when the actor is called upon to perform 
something cspcciallj diflicult m his theatrical work swallows up 
the bulk of this external energy, diverting him from activity of 
tb» higher centres This teaches us the possibility of availing 
ourselves of the muscular energy of our limbs only as necessity 
demands, and in exact conformity with our creative efforts 

The second observation is that the flow of the actor’s artistic 
force IS consider ibly ret aided by the visual auditorium and the 
public, whose presence may hamper his outward freedom of 
movement, and powcrfullv hinder his concentration on his own 
artistic taste It is almost unnecessary to remark that the artistic 
achievement of greit actors is always bound by the concentration 
of attention to the action of their own performance, and that 
when m that condition, i e , just when the actor s attention is 
taken away from the spectator, he gains a particular power over 
the audience, grqis it, and compels it to take an ictive share in 
his artistic existence This docs not mean, of course, that tht 
actor must altogether cease to feel the public, but the public is 
concerned only in so far us it neither exerts pressure on him 
nor diverts him unnecessarily from the artistic demands of the 
moment, which last might happen to him even while knowing how 
to regulate his attention The actor suitably disciplined must 
automatically restrict the sphere of his attention concentrating 
on what comes within this sphere, and onl> half consciously 
seizing on what comes within its aura If need be he must 
restrict that sphere to such an extent that it reaches a condition 
that may be called public soktude But as a rule this sphere of 
attention is elastic it expands or contracts for the actor, with 
regard to the course of his theatrical actions Within the boundary 
of this sphere as one of the actual aspects of the play, there is 
also the actor’s immediate central object of attention, the object 
on which, somehow or other, his will is concentrated at the 
moment with which, m the course of the play he is m inward 
communication This theatrical sympathy with the object can 
only be complete when the actor has trained himself by long 
practice to surrender himself m his own impressions, and also 
in his reactions to those impressions, with maximum intensity 
only so does theatrical action attain the necessary force, only so 
IS created between the actual aspects of the play, t e , between 
the actors, that link, that living bond, which is essential for the 
carrying through of the play to its goal, with the general main- 
tenance of the rhythm and time of each performance 

Concejitriktioii — But whatever may be the sphere of the 
actor’s attention, whether it confines him at some moments to 
public solitude, or whether it grips the faces of all those before 
the stage, dramatic artistic genius, as in the preparation of the 
part so m its repeated performance, requires a fwH concentration 
of all the mental and physical talents of the actor, and the 


participation of the whole of his physical and psychic capacity 
It takes hold of bis sight and hearing, all his external senses, it 
draws out not only the periphery but also the essential deptii of 
his existence, and it evokes to activity his memory, imagination, 
emotions, intelligence and will The whole mental and j^ysiCal 
being of the actor must be directed to that which is derived from 
his facial expression At the moment of inspiration, of the m 
voluntary use of all the actor’s qualities, at that moment he 
actually exists On the other hand, in the absence of this employ 
ment of his qualities, the actor is gradually led astray along the 
road leading to time-honoured theatrical traditions, he begins to 
‘ produce” wherever he sets them, or, glancing at his own image 
imitates the inward manifestations of his emotions, or tries to 
draw from himself the emotions of the perfected part, to 
^‘inspire” them withm himself But when forcing such an image 
by his own psychic equipment, with its unchanging organic laws 
he by no means attains that desired result ot artistic genius, he 
must present only the rough counterfeit of emotion, because emo 
tions do not come to order By no effort of conscious will can 
one awake them in oneself at a moment, nor can they ever be, 
of use lor creative genius striving to bring this about by searching 
the depths of its mind A fundamental axiom, therefore, for the 
It tor who wishes to be a real artist on the stage, may be stated 
thus he must not play to produce emotions, and he must not 
involuntanly evoke them m himself 

Activity of Imagination — Considerations on the nature of 
artistically gifted people however, inevitably open up the road 
to the possession of the emotion of the part This road traverses 
activity of imagination which in most of its stages is subject to 
the action of consciousness One must not suddenly begin to 
operate on emotion, one must put oneself m motion in the direc 
tion of artistic imagination, but imagination — as is also shown 
by observations of scientific psychology-~-disturbs our aberrant 
memory, and, luring from the hidden recesses beyond the bound 
aries of its sense of harmony whatever elements there may be 
of proved emotions, organizes them afresh in sympathy with those 
that have arisen in our imagery So surrounded within our figures 
of imagination without effort on our part, the answer to our 
aberrant memory is found and the sounds of svmpathetic emotion 
are called out from us This is why the creative imagination 
presents itself afresh the indispcns iblt gift of the actor With 
out a well developed mobile imagination, creitivc faculty is b> 
no means possible not by instinct nor intuition nor the aid of 
external technique In the acquiring of it that which has Inn 
dormant m the mind of the artist is, when immersed m his sphere 
of unconscious imagery and emotion, completely harmonized 
within him 

This practical method for the artistic education of the actor 
directed by means of his imagination to the storing up of effective 
memory, is sufficiently enlarged upon, his individual emotional 
experience, by its limits, actually leads to the restriction of the 
sphere of his creative genius, and does not allow him to plav 
parts dissimilar to those of his 'psychic harmony This opinion is 
fundamental for the clearing away of misunderstandings of those 
elements of reality from which are produced fictitious creations of 
imagination these are also derived from organic experience, but 
a wealth and variety of these creations are only obtained by com- 
binations drawn from a trul of elements The musical scale has 
only its basic notes, the solar spectrum its radical colours, but the 
combination of sounds m music and of colours m painting are 
infinite One can in the same way speak of radical emotions pre 
served m imaginative memory, just as the reception m imagination 
of outward harmony remains in the intellectual memory, tfie sum 
of these radical emotions in the inner experience of each person 
18 limited, but the shades and combinations are as infinite as the 
combinations that create activity of imagination out of the 
elements of inward experience 

Certamly, but the actor’s outward txpenmet^ie , bis sphere 
of Vital sensations and reflections — ^must always be elastic, for 
only m that condition can the actor enlarge the sphere of his 
creative faculty On the other hand, he must judiciously develop 
his imagination, hatnessmg it again and again to new proposirions 




STAGE STRUCTURES OF THE MODERN THEATRE 


1 2 Scene in The Divine Comedy by Dante as dramatized and projected 
for production by Norman Bel Qoddes The stage rises around a pit In its 
centre changes of scene are made by lighting and the massing of actors 
The drawings represent the moment when the earth opens to receive Dante 
The actors who prior to this point have covered the pit of light completely 
withdraw in groups then crumple up and disappear leaving the void for 
Dante and Virgil to descend into 3 Model for Lazarus Laughed a play 
by Eugene 0 Neill planned for production In 1927 The nine scenes are 
made by the rearrangement of two monumental units which can be turned 
to different positions In a few seconds by a controlling motor They are 
set off with properties and decorations carried by the supers against the 
cyolorama with Immense variety of effect In this photograph of the model 
the proscenium arch has been removed 4 5 Model for the stage structure 


of Jeanne D Arc a play by Mercedes de Acosta produced at the Porte 
Saint Martin Theatre Paris 1925 under the direction of Norman Bel 
Qeddes On this single setting ten scenes are played each of a different 
nature Changes are made in full view of the audience by properties carried 
by actors and by subtle lighting of architectural embryos In the rear of the 
stage which are concealed In shadow when not Intended to be seen 6 7 
Model for Shakespeare s King Lear A circular ramped platform a 
geometrical mound and huge variformed monoliths that are easily movable 
into various positions are set against a vast space of darkness The scenes 
appearing In pagan colours fade Into one another without pause The 
mood achieved by the setting is emphasized by the costumes which are so 
heavy they seem to hold the body inside fast to the earth suggesting 
figures scarcely human 
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MODERN INTERIORS OF THEATRES FOR MUSICAL COMEDY, OPERA AND DRAMA 


1 The Grosses Schauspfefhaut Berffn a cfrcus buffdfng converted into a 

theatre for Max Reinhardt The acting space is in the midst of the 
spectators steps lead to a main stage fully equipped with a piaster 
sky dome and a revolving stage Architect Hans Poeliig 

2 The Ziegfield Theatre New York city a musical comedy house with an 

elliptical shaped auditorium fancifully decorated Architects Joseph 
Urban and Thomas W Lamb 

3 The Kroll Opera House Berlin an Intimate opera house expressing severe 

German modernism The second balcony is over the boxes Architect 
Oskar Kaufmann 

4 Rendering of a projected theatre designed for Max Reinhardt by Joseph 

Urban A large part of the audience it niched In boxes Invisible to 
one another but with a clear view of the stage Runways lead from 
the sides of the stage to the back 


5 The Guild Theatre New York city a period Interior Architect C 

Howard Crane 

6 The Piccadilly Theatre London an Interior In the more subdued conven 

tion of modern English design Architect Edward A Stone 

7 The Theater in dem Redoutensaal Vienna a ballroom in the Hofburg 

Palace converted Into a theatre without a proscenium for formalized 
production Here under the glow of crystal chandeliers and with wall 
hangings of Gobelin tapestries Max Reinhardt produced classic and 
modern comedy Architect Sebastian Heinrich 

8 The John Golden Theatre New York an excellently arranged auditorium 

along the prevailing American lines with a rather emphatic period 
treatment Architect Harrison Q Wiseman 

9 Concert House Vestibule Stockholm Architect Ivan Jengborn 
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But, in order that that imaginary umon which is the actor’s very 
foundation, produced by the creative gemua of the dramatist, 
should take hold of him emotionally and lead him on to theatrical 
action, It is necessary that the actor should “swing toward’’ that 
umon, as toward something as real as the union of reality sur** 
rounding him 

The Emotion of Truthu— This does not mean that the actor 
must surrender himself on the stage to some such hallucination as 
that when playing he should lose the sense of reality around him, 
to take scenery for real trees, etc On the contrary, some part 
of his senses must remain free from the grip of the play to 
control everything that he attempts and achieves as the performer 
of his part He does not forget that surrounding him on the stage 
are decorations, scenery, etc , but they have no meaning for him 
He says to himself, as it were “I know that all around me on the 
stage IS a rough counterfeit of reality It is false But if all 
should be real, see how I might be earned away to some such 
scene , then I would act ” And at that instant, when there arises 
in his mind that artistic “suppose,” encircling his real life, he 
loses interest m it, and is transported to another plane, created 
for him, of imaginary life Restored to real life again, the actor 
must perforce modify the truth, as m the actual construction of 
his invention, so also in the survivals connected to it His inven 
tion can be shown to be illogical, wide of the truth — and then he 
ceases to believe it Emotion rises m him with invention , te , 
his outward regard for imagined circumstances may be shown 
as “determined ’ without relation to the individual nature of a 
given emotion Finally, in the expression of the outward life of 
his part, the actor, as a living complex emotion never making use 
of sufficient perfection of all his bodily equipment, may give an 
untrue intonation, may not keep the artistic mean in gesticulation 
and may through the temptation of cheap effect drift into man- 
nerism or awkwardness 

Only by a strongly devt loped sense of the truth may he achieve 
that, m order that every one of his poses, and every gesture may 
be outwardly realistic , i e , he may express the condition repre 
senting the character, and may not serve like the conventional 
theatrical gestures and poses of every race, a single inward beauty 

Intern^ Technique. — The combination of all the above- 
named procedure and habits also composes the actor’s external 
technique Parallel with its development must go also the de- 
velopment of internal technique — the perfecting of that bodily 
equipment which serves for the incarnation of the theatrical image 
created by the actor, and the exact, clear expression of his external 
consciousness With this aim m view the actor must work out 
within himself not only the ordmary flexibility and mobility of 
action, but also the particular consciousness that directs all his 
groups of muscles, and the ability to feel the energy transfused 
within him, which, arising from his highest creative centres, forms 
m a definite manner his mimicry and gestures, and, radiating from 
him, brings into the circle of its influence his partners on the 
stage and m the auditorium The same growth of consciousness 
and fineness of internal feelings must be worked out by the actor 
m relation to his vocal equipment Ordinary speech-^as m life, 
so on the stage — is prosaic and monotonous, m it words sound 
disjointed, without any harmonious stringing together in a vocal 
melody as continuous as that of a violin, which by the hand of a 
master violinist can become fuller, deeper, finer and more trans 
parent, and can without difficulty run from the higher to the 
lower notes and vice versa, and can alternate from pianissimo 
to forte To counteract the wearisome monotony of reading, 
actors often elaborate, especially when declaiming poetry, with 
those artificial vocal fiontures, cadences and sudden raising and 
lowering of the voice, which are so characteristic of the conven- 
tional, pompous declamation, and which are not influenced by the 
corresponding emotion of the part, and therefore impress the 
more sensitive auditors with a feeling of unreality 

But there exists another natural musical sonorousness of speech, 
which we may see in great actors at the moment of their own 
true artistic elation, and which is closely kmt to the internal 
sonorousness of their rfile The actor must develop within him- 
self this natural musical speech by practising his voice with due 
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regard to his sense of reality, almost as much as a singer At the 
same time he must perfect his elocution It is possible to have a 
strong, flexible, impressive voice, and still distort speech, on 
the one hand by incorrect pronunciation, on the other by neglect 
of those almost imperceptible pauses and emphases through which 
are attained the exact transmission of the sense of the sentence 
and also its particular emotional colounng In the perfect pro 
duction of the dramatist, every word, every letter, every punctu- 
ation mark has its part m transmitting his inward reality, the 
actor m his interpretation of the play, according to his intelh 
gence, introduces into each sentence his individual nuances, which 
must be transmitted not only by the motions of his body, but 
also by artistically developed speech He must bear this m mind, 
that every sound which goes to make a word appears as a separate 
note, which has its part in the harmonious sound of the word, and 
which IS the expression of one or other particle of the soul drawn 
out through the word The perfecting, therefore of the phonetics 
of speech cannot be hmited to mechanical exercise of the vocal 
equipment, but must also be directed m such a way that the 
actor learns to feel each separate sound m a word as an mstru 
ment of artistic expression But in regard to the musical tone of 
the voice, freedom, elasticity, rhythm of movement and generally 
all external technique of dramatic art, to say nothing of internal 
technique, the present day actor is still on a low rung of the ladder 
of artistic culture still far behind in this respect, from many 
causes, the masters of music, poetry and painting, with an almost 
infinite road of development to travel 

Production — It is evident that under these conditions, Ihe 
staging of a play which will satisfy highly artistic demands can 
not be achieved at the speed that economic factors unfortunately 
make necessary in most theatres This creative process which 
every actor must go through, from his conception of the part to 
its artistic incarnation, is essentially very complicated, and is 
hampered by lack of perfection of outward and inward technique 
It IS also much hindered by the necessity of fitting in the actors 
one with another — the adjustment of their artistic individualities 
into an artistic whole 

Responsibility for bringing about this accord, and the artistic 
integrity and expression of the performance rests with the theatre 
manager During the period when the manager exercised a des 
potic rule m the theatre, a period starting with the Meiningen 
ph>ers and still in force even m many of the foremost theatres 
the manager worked out in advance all the plans for staging i 
play, and while certainly having regard to the existing cast 
indicated to the actors the general outlines of the scenic effects, 
and the mtse en sedne The writer also adhered to this system 
but now he has come to the conclusion that the creative work of 
the manager must be done in collaboration with the actor’s work 
neither ignoring nor confirming it To encourage the actor s 
creative gemus, to control and adjust it, ensuring that this creative 
genius grows out of the unique artistic germ of the drama, as 
much as the external building up of the performance — that in the 
opinion of the writer is the problem of the theatre director to da\ 

The joint work of the director and a^tor begins with the 
analysis of the drama and the discovery of its artistic germ, and 
with the investigation of its transparent egect The next step is 
the discovery of the transparent effect of individual parts — of that 
fundamental will direction of each individual actor, which, organi 
cally derived from his character, determines his place m the 
general action of the play If the actor cannot at once secure this 
transparent effect, then it must be traced bit by bit with the 
manager’s aid — ^by dividing the part into sections corresponding 
to the separate stages of the hfe of the particular actor — from 
the separate problems developing before him m his struggle for 
the attainment of his goal Each such section of a part or each 
problem, can, if necessary, be subjected to further psychological 
analysis, and sub divided into problems even more detailed, cor 
responding to those separate mind actions of the performer out of 
which stage life is summed up The actor must catch the mmd 
axes of the emotions and temperaments, but not the emotions 
and temperaments that give colour to these sections of the part 
In other words, when studying each portion of his part, he must 
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ask himself what he wants, what he requires as a performer of 
the phy and which definite partial problem he is putting before 
himseli at a given moment The answer to this question shotiid 
not bt m the form of a noun, but rather of a verb ‘1 wish to 
obtain possession of the heart of this lady'’ — ‘T wish to enter her 
house”— “I wish to push aside the servants who are protecting 
her,” etc formulated in this manner, the mind problem, of 
which the object and setting, thanks to the working of his creative 
imagination, are forming a brighter and clearer picture for the 
Htor, begins to grip him and to excite him, extracting from the 
recesses of his working memory the combinations of emotions 
necessary to the part, of emotions that have an active character 
and mould themselves into dramatic action In this way the 
diilercnt sections of the actor’s part grow more hvely and richer 
by degrees, owing to the involuntary play of the compheated 
organic survivals By joining together and grafting these sections, 
the score of the part is formed , the scores of the separate parts, 
after the contmual joint work of the actors during rehearsals and 
by the necessary adjustment of them one with another, ate 
summed up in a single score of the performance 

The Score Condensed — ^Nevertheless, the work of the actors 
and manager is still unfinished The actor is studying and hving 
m the part and the play deeper and deeper still, finding their 
deeper artistic motives, so he lives in the score oif his part still 
more profoundly But the score of the part itself and of the play 
are actually subject by degrees during the work to further alter- 
ations As m a perfect poetical production there are no superflu- 
ous words but only those necessary to the poet’s artistic scheme 
so in a score of the part there must not be a single superfluous 
emotion but only emotions necessary for the transparent effect 
The score of each part must be condensed, as also the form of 
Its transmitting, and bright, simple and compelhng forms of its 
incarnation must be found Only then, when m each actor every 
part not only orgamcally npens and comes to hfe but also all 
emotions are stripped of the superfluous, when they all crystalhze 
and sum up into a live contact, when they harmonize amongst 
themselves m the general tune, rhythm and time of the perform- 
ance, then the play may be presented to the public 

During repeated presentations the theatneal score of the play 
and each part remains in general unaltered But that does not 
mean that from the moment the performance is shown to the 
public the actor’s creative process is to be considered ended, and 
that there remains for him only the mcchamcal repetition of his 
achievement at the first presentation On the contrary, every 
performance imposes on him creative conditions, all his psychical 
forces must take part in it, because only m these conditions can 
they (reatively adapt the score of the part to those capricious 
changes which may develop in them from hour to hour, as in 
all living nervous creatures influencing one another by their emo- 
tions and only then can they transmit to the spectator that in- 
visible something, inexpressible m words, which forms the spit 
itual content of the plays And that is the whole origin of the 
substance of dramatic art 

As regirds the oytward arrangements of the play— scenery 
theatneal propierties, etc — ^all are of value in so far as they corre- 
spond to the expression of dramatic action, * e , to the actors’ 
talents, in no case may they claim to have an independent 
artistic importance m the theatre, although up to now they have 
been so considered by many great scene painters The art of 
scene painting as well as the music included in the play, is on the 
stage only an auxiliary art and the manager’s duty is to get from 
each what is necessary for the illumination of the play performed 
before an audience, while subordinating each to the problems of 
the actors (See Acting, Motion Pictures Acting and Dtrec- 
twn ) (C St ) 

THE ACTOE 

It IS to the actor and to no one else that the theatre belonp 
This does not mean, of course, the professional actor alone, but 
the actor as poet, as director, stage manager, musician, scene- 
designer, painter, and, certainly not least of all, the actor as 
spectator, for the contnbution of the spectaton is almost as im- 
portant as that of the cast The audience must take Its part in 


the play if we are ever to see arise a true art of the theatre— the 
oldest, most powerful, and most immediate of the arts, combining 
the many in one 

We all bear within us the potentiality for every kmd of passion, 
every fate, every way of life Nothing human is alien to us If 
this were not so, we could not understand other people, either in 
hfe or m art But inheritance and upbnngmg foster indiividual 
experiences and develop only a few of our thousands of possibili- 
ties The others gradually sicken and die 

Bourgeois life to-day is narrowly circumscnbed, and poor m 
feeling Out of its poverty it has made merely virtues through 
which It pushes its way, severe and upright The normal man 
generally feels once m his life the whole blessedness of love, and 
once the joy of freedom Once m his hfe he hates bitterly 
Once with deep grief he bunes a loved one, and once, finally, he 
dies himself That gives ail too httle scope for our innate capacity 
to love, hate, enjoy, and suffer We exercise daily to strengthen 
our muscles and sinews that they may not grow feeble, but our 
spintual organs, which were made to act for an entire hfetime, 
remain unused, undeveloped, and so, with the passing years, they 
lose their vitality Yet our spiritual like our bodily health de 
pends upon the regular functioning of these organs Uncon- 
sciously we feel how a hearty laugh liberates us, how a good cry 
or an outbreak of anger reluives us We have an absolute need 
of emotion and its expression 

Against this our upbringing constantly works Its first com 
mandment is “Hide what goes on within you Never let it be 
seen that you are stirred up, that you are hungry or thirsty, 
every grief, every joy, every rage, all that is fundamental and 
craves utterance, must be repressed ” Hence the well-known 
subhmations, the hysterical tendencies of the time, and finally 
that empty play-acting of which modern hfe is full Passion, 
bursts of feeling and fancy, are ruled outside the bounds In 
their place we have set up m a row common stereotyped forms 
of expression that arc part of our social armour This armour is so 
ngid and const ncted that there is hardly any room for natural 
action We cultivate a few useful expressions of interest, of 
pleasure, of dignity, and a set gnmace of politeness Wt ask 
people how they feel without waiting for an answer or, in any 
case, without paying attention to it With a fixed intonation, 
which could be written down and reproduced wholesale, we say 
that we are happy to see them, though the encounter may be a 
matter of complete indifference to us when it is not actually fatal 
At weddings, chnstenmgs, burials, festivities we make out of hand 
shaking and bowing, out of frowns and gnns, a ghostly play, m 
which the absence of feeling is shocking 

The modem social code has crippled the actor, whose business 
it IS to body forth feeling When generations have been brought 
up to repress the emotions, nothing in the end remains either to 
inhibit or to show How can the actor, rooted deep m the hour 
geois existence of every-day, suddenly m the evening leap into the 
life of the mad king, whose unrestrained passion sweeps like a 
storm across the moors? How shall he make it credible that he 
IS killing himself through love, or that he has killed another 
through jealousy? It as significant that our modem theatre can 
hardly boast a true lover When the actor on the stage says 
love you,” it is the custom m many theatres to resort to musical 
accompaniment of the wood instruments, m order to evoke a 
poetical atmosphere The soul is set vibrating by a vibrato of the 
vitJins — Otherwise one could scarcely distinguish an “I love- 
you” from a “How-do you do ” Generally, the women are more 
impulsive because they still live closer to nature than men 

In former times, when actors were excluded from bourgeois 
society and wandered about like gypsies, they undoubtedly deve^ 
oped stronger, rarer personalities They were more unbndled In 
their passions, their outbursts were more powerful, the spirits 
that possessed them, more masterful They had no outside inter- 
ests They were actors, body and soul To day the body is Willing, 
but the spirit is weak, and their interests are divided 

Of course, all these observations and all rules fall before the 
wonder of gemus But there is little genius, and there are many 
theatres Now, to every person nature gives a face of hit own 
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There is as small chance of finding two men who exactly resemble 
each othet as of finding two leaves on a tree which are precisely 
alike Yet m the narrow course of bourgeois Ufe, driven hither 
and thither by the current of every day, they ate m time worn 
down until they become like round pebbles One individual looks 
hke another ^This grinding process also has its effect upon their 
psychological make-up But the highest boon of manbnd is per- 
sonality In the arts, personality is the decisive factor, it is the 
living kernel which we seek m every artistic work 

Bourgeois standards should not be applied to artists, for what 
IS it that distinguishes the artist? It is that he reacts to what- 
ever he encounters deeply and powerfully, that things hardly 
visible, hardly audible, stir and move him , that he is driven by 
an irresistible impulsion to give all that he experiences back again, 
realized m some form of expression It would be a gross injustice 
to wish to profit by these gifts m the arts, and yet m life outside 
to condemn them 

The art of acting originated in the earliest childhood of the 
race Man, allotted a brief existence, in a close pressing crowd 
of various kinds of individuals, who were so near him and yet so 
elusively far, had an irresistible desire to throw himself into a 
fantastic play of changing one form into another, one fate into 
another, one effect into another These were the first attempts 
to fly above his narrow material existence The possibilities m 
herent m him but not brought to full growth by his life thus 
unfolded their shadowy wings and carried him far over his 
knowledge and away into the heart bf a strange experience He 
discovered all the delights of transformation, all the ecstasy of 
passion, all the illusive life of dreams 

Made as we are in God’s image, we have in us something of the 
godlike cieative will Therefore we create the whole world over 
again m the arts, with all the elements, and on the first day 
of creation, as the crown of our work we make men m our 
image 

Shakespeare is the greatest, the one truly incomparable boon 
that the theatre has had He was poet, actor, and producer m one 
He painted landscapes and fashioned architectural scenes with his 
words In his plays everything is bathed in music and flows mtp 
the dance He stands nearest to the Creator It is a wonderful 
full rounded world that he made — ^the earth with all its flowers, 
the sea with all its storms, the light of the sun, the moon, the stars, 
fire with all its terrors and the air with all its spirits — and m 
between, human beings with all their passions, their humour and 
tragedy, beings of elemental grandeur and, at the same time, utter 
truth His omnipotence is infinite He was Hamlet, King Clau- 
dius, Ophelia, and Polomus m one person Othello and lago, 
Brutus and Cassius, Romeo and Juliet, Falstaff and Pnnee Henry, 
Shylock and Antonio Bottom and Titania, and the whole line of 
merry and sorrowful fools lived within him He engendered them 
and brought them to birth, they were part of his inscrutable 
being Over them he hovers like a godhead, invisible and intangi- 
ble Nothing of him is there but this great world Yet in it he is 
ever present and mighty He lives eternally 

Only that art is living, in whose inmost chamber the human 
heart beats 

For the moment the theatre is, we realize, threatened, it is in 
i decline to-day because m the noise and rush of the great cities, 
though matenal means of existence are given il, its peculiar festal 
beauty, the enchanted sense of play, has been taken from it It has 
not yet beeh organically co ordmated with the sudden growth of 
the modem metropolis 

The arts, especially the theatre, forsaken by the good spirits, 
can be the sorriest business, the poorest prostitution — there is its 
pale first cousin, the film, which was born in the city and has 
undoubtedly flourished flitter there But the passion to act m the 
theatre, to go to the theatre, is an elemental desire in mankind It 
will always draw actors and spectators together to the play, and 
out of that dionysian union in which they nse above the earth, 
It will produce the highest art that alone brings felicity 

The theatre is deathless It is the happiest loophole of escape 
for those who have secretly put their childhood m their pockets 
and have gone off with it to play to the end of their days The 


39 

art of the stage affords also liberation from the conventional 
drama of hfe, for it is not dissimulation that is the business of 
the play but revelation Only the actor who cannot he, who is 
himself undisguised, and who profoundlv unlocks his heart de 
serves the laurel The supreme goal of the theatre is truth, not 
the outward, naturalistic truth of every day, but the ultimate 
truth of the soul 

We can telegraph and telephone and wire pictures across iht 
ocean, we can fly over it But the way to the human being next 
us IS still as far as to the stars The actor takes m on this way 
With the light of the poet he climbs the unexplored peaks of the 
human soul, his own soul, m order to transform it secretly there 
and to return with his hands, eyes, and voice full of wonders 

He is at once sculptor and sculpture , be is man at the fartht* t 
borderline between reohty and dream, and he stands with both 
feet m both realms The actor’s power of self suggestion is so 
great that he can bring about in his body not only inner and 
psychological but even outer and physical changes And when 
one ponders on the miracle of Konnersreuth whereby a simple 
peasant girl experiences every Friday the Passion of Christ, with 
so strong an imaginative power that her hands and feet show 
wounds and she actually weeps tears of blood, one may judge 
to what wonders and to what a mysterious world the art of acting 
may lead, for it is assuredly by the same process that the player 
m Shakespeare’s words, changes utterly his accustomed visage, his 
aspect and carnage, his whole being and can weep for Hecuba 
and make others weep Every night the actor bears the stigmata 
which his imagination inflicts upon him, and bleeds from a thou 
sand wounds (M Re ) 

THEORY OF MODERN PRODUCTION 

The theatre at any period m history has always provided an 
immediate reflection of the hfe of that period, and accordingly, we 
find m the theatre of to day splendour, speed, luxury and an 
eager reaching out m every duection for new ways m which to 
seize and to communicate every phase of modern hfe A brief 
glance at the illustrations, shown herewith, which are chosen 
from the designs of artists whose work is characteristic of the 
theatre of our time, will confirm this statement Life is moving 
and changing and the theatre is moving and (hanging very swiftly 
with It We are living m a period of high nervous vitality, of dis 
content, of restless experimentation, of feverish search for new 
ideals and new standaids 

In the midst of this incessant activity it is difficult to indicate 
any one precise direction in which the theatre is moving at the 
present time or to prophesy the forms it may assume even m the 
near future A decade hence the theatre of 1929 may come to 
be regarded as incredibly crude, naive and amorphous But it is 
suggested that at this moment we have at our disposal a new and 
hitherto undeveloped medium of dramatic expression which dur 
mg the next few years may profoundly change modern theatrical 
production This medium is the talking picture 

Modern psychology has made us all familiar with the idea of 
the subconscious We have learned that just beneath the surface 
of our everyday normal conscious existence there lies a va^t 
region of dreams, a hinterland of energ>^ which has a form of its 
own and laws of its own laws that motivate our inmost thoughts 
and actions This conception has profoundly influenced the in 
tellectual life of our day It has already become a common 
place of our thinking, and it is beginning to find expression m our 
art Writers like James Joyce, painters hke Matisse and Picasso, 
musicians like Debussy and Stravmsk>, have ventured into the 
realm of the subjective and have recorded the results of tluir 
explorations in all sorts of new and arresting forms Our play 
wnghts, too, have begun to explore this land of dreams In two 
dramas recently produced in New York, Eugene O’Neill’s Strangt 
Interlude and Sophie Treadwell’s Machinal, an attempt has been 
made to express directly to the audience the unspoken thoughts 
of the characters, to show us not onlv their conscious behaviour 
but the actual pattern of thtir subconscious lives These ad\ tn 
tures into the subjective mdicatt a trend m dramatic writing which 
is hound to become more general as the laws of the subconscious 
become more and more clearly understood It seems strange, sink 
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mg, that just at this moment in the world’s history there has come 
into existence the talking picture, a perfect instrument for express- 
ing the subconscious in theatrical productions In the stmid^ 
taneous use oj the hvtng actor and the talking picture %n the the^ 
atre there lies a wholly new theatrical art, an art whose posstbili^ 
tm are as infinite as those of speech itself 

The dramatists of to day are casting about for ways m which 
to express the workings of the subconscious, to express thought 
before it becomes articulate They have not seen that the moving 
and talking picture is itself a direct expression of thought before 
thought becomes articulate They are trying to give us m the 
theatre not only the outward actuality of our lives, but the inward 
reality of our thoughts They are seeking to go beyond the 
everyday life we normally know into the never ending stream of 
images which has its source m the depths of the self, m the un 
known springs of our being But in their search for ways in which 
to express their new awareness of life, they have not observed 
that the moving picture is thought made visible 

This statement is in itself a revolutionary one, but it is true 
The moving picture runs in a stream of images, just as our 
thoughts do, and the speed of the moving picture, wrth its “flash 
backs” and abrupt transitions from subject to subject, is very 
close to the speed of our thoughts Here lies the potential dramatic 
importance of this new invention The dramatist has it in his 
power to enhance and elaborate the characters of his drama to an 
infinite extent by means of these moving and speaking images 
Some new playwright will presently set a motion picture screen 
on»the stage above and behind his living actors and will reveal 
the two worlds that together make up the world we live m — 
the outer world and the inner world, the world of actuahty and 
(he world of dream Strange Interlude, Machined and the “talkies” 
have shown us the wa> toward this new drama Within the next 
decade a new dimension may be added to our theatre 

(R E J) 

CHINESE THEATRE 

Ihe Chinese drama, as it bad existed from ancient times up 
to the time of the Revolution in igii, was a continuous develop 
ment from simple primitive forms to a very complex and elaborate 
one (See Drama, Chinese ) Such evidence as can be found in 
the Chinese classics makes it certain that the origins were m 
incestor worship and religious dancing, and m the acrobats and 
clowns who entertained the courts presenting an obvious analogy 
to the drama of the middle ages Added to this, we have the 
evidence of the engraved reliefs of the Wu tombs and of such 
stelae as that in the Boston museum (dated ad 529) Also the 
numerous grave hgunnes which present a variety of actors and 
dancers, giving visual proof of the type of dancing engaged m m 
the Six Dynasties and the T ang dynasty Traditionally, the acting 
of stories is attributed to the Han dvnasty References are made 
to stones accompanied by song and dance m the North Ch'i 
dynasty The use of animal and demon masks was piobably 
primitive and early, but legend asenbes the origin of the terrify- 
ing warrior masks to the pnnee of Lan Ling who had a face so 
beautiful that he had to invent a “false face” of carved wood in 
order to frighten the enemy Whatever the truth of the matter, 
the Chinese have developed painted faces which are the equivalent 
of the Japanese No masks (See Masks ) 

In the T’ang dynasty the Emperor Ming Huang was famous 
as a patron of the arts of drama and dancing He established the 
“Pear Garden,” a court institute of music, dancing and acting, and 
established a similar institute for the training of females a refer- 
ence which seems to indicate that the 19th century tradition of 
the segregation of sexes in dramatic companies was an old and 
persistent one 

DevelopmcAt# — ^The Chinese speak of three epochs in the 
development of the drama (1) from the reign of Ming Huang 
(a d 720) to the fall of the T’ang dynasty, (2) from the beginning 
of the Sung dynasty up to the close of the reign of Hui Tsung, 
a great patron of all the arts, (3) from and including the reign of 
the Golden Tatars of North China and the whole Yuan (Mon- 
gol) dynasty This classification seems to be purely arbitrary 
and the real puzzle to the hisfconan of Chinese drama lies m 


the question of the Mongol dtama All the proper pre-Ydan 
dramatic literature is lost, the theory 1$ that Chinese htt^rateurs 
under a barbanan rule turned their genius to an art which they 
considered inferior This they did partly as a matter of politics, 
partly for diversion and partly out of contempt 

From this period the names of plays and dramatists are pre- 
served (Aniong the dramatists were Wang Shih-fu, mm 
Shih Chun mei, Kuan Han-sh^g, Ma Chilih 

yuan, and C'h’iao Lifu, 184 ^ ) Sure as it seems that 

the drama as serious literature was at its height during this period, 
the question of how much of the theatre of that period was an 
innovation and how much was the elaboration of straight tradi 
tion IS a completely open one The opinion of the author is that 
the tradition, however tricked out, was not changed Dancers of 
the 20th century move from posture to posture which are identical 
with those of the T’ang dynasty grave figunnes and there are 
many analogies to the No drama of Japan which have never been 
properly looked into, notably similar conventions, and, in the male 
characters, a similar use of intoned chanting No Drama ) 

The drama continued to flourish under the Ming dynasty and 
apparently did not give way to ^ new form until the middle of the 
Ch’ing penod when an easier and more popular style became the 
mode The classical drama, or k^un cJdu, has persisted to 
the present day but is largely kept up by scholirly amateur so 
cietics There arc a few great professional singers of the classical 
drama, and the great popular actors usually include a feV classical 
roles m their repertoires, but for the most part dramatic per 
formances are m the popular (erh huang) Zljk niode developed 
under the Manchus In the third decade of the 20th century the 
modernists were attacking the stage tradition with everything 
else that has been great m China and have fallen into weak imita 
tion of the western dramatic forms so far with very little effect 
on the old theatre except that the fashionable actors are deserting 
the traditional type of stage and are taking to western stages, 
painted scenery and spotlights 

Forms of Entertainment — The Chinese employ a form of 
entertainment for which we have no single word It is a com 
bination of spoken dialogue, operatic singing and ballet dancing 
Both the theatre and the performance present immediate analogies 
to the Elizabethan drama The theatre, except for refinement of 
decoration, is almost identical m arrangement, but the Chinese 
theatre always has a roof except m the case of temple theatres 
which consist only of the actual stage itself Like the Elizabethan 
theatre, the Chinese use only the scantiest stige properties an 
embroidered curtain at the rear with entrances left and nght, 
furniture earned in and out dunng the ptrfonnance, landscapes 
indicated b> symbolic plaques The imperial theatres went furtner 
and had contraptions which resemble those described in wntings 
of the Italian Renaissance, including balconies, pits in the floors 
and holes m the ceilings through wluch actors could be lowered 
I urther analogies with the Elizabethan theatre appear m the long 
monologues which the actor addresses to an audience m a fully 
lighted house, and monologues so presented become logical nnd 
exciting confidences and not at all the dull and abstract versions 
which westerners present m Elizabethan revivals Furtherniore, the 
actors arc all of one sex, usually males, and the perfection of 
female representation teaches the westerner what such representa 
tion must have been in England Another analogy is in the comic 
interludes of exaggerated clowning as yet happily unexpurgated 

But the Chinese have develojied a whole set of conventions 
which are apparently incomprehensible to Western nations Not 
only are the^ gestures and movements of the different sexes and 
ages represented bound by conventions, but the very voices them 
selves must conform to similar conventions The typical classifica 
tion of parts is as follows The tan (H, Mongol colloquialism 
for “woman”), or young female, moves m a set, rhythmical sw^y 
and speaks and sings m a high falsetto The clothes for these 
parts are designed and built m long flowing lines to increase the 
impression of flower like grace, the make up is elabnl'ated red and 
white The loo tan ho, old, tan, see above), or old lady, 

walks m four-four time with a slight palsied shake, she bends a 
little but does not sway, wears no make-up and usually wears a 
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INTERIOR OF MODERN THEATRES 

1 3 The Capitol Theatre Berlin a German motion picture house Ulus of the side stapes behind open colonnades provides for the spectacular 
trative of the simple expression prevalent In contemporary German design pageantry of traditional opera and affords direct control of the choruses and 

Changing light and coiour on broad surfaces contribute most of the decora stage music by a single conductor The psychological effect of close contact 

tive effect Architect Hans Poelzig 2 Titanla Palace Berlin a motion between audience and performers of the clastic theatre Is also achieved by 

picture house In which the successive elliptic arches of the proscenium and this means Architect Joseph Urban 6 Model of Oskar Strnad s projected 

the modern lighting form the chief decorative feature The seating ar theatre showing the auditorium as seen from one segment of the stage 

rangement with a centre aisle is contrary to the usual German manner which is a doughnut shaped movable ring surrounding the auditorium 7 

Architect Stegnitz 4 Roxy Theatre New York city a motion picture The Allen Theatre Cleveland 0 a motion picture theatre without a stage 

theatre with a seating capacity of 6 100 at the time of Its construction Architect C Howard Crane 8 The Kunstier Theatre Munich The floor 

the largest in the world The Plateresque decoration follows the over-ornate slants steeply and the seating arrangement is that commonly used in Ger 

fashion popular in American film houses Architect Waiter Alschlager 5 many each row forming an aisle leading to side walls with many doors 

Proscenium of a projected opera house for New York city The introduction Architect Max Littmann 
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EXTERIORS OF 19TH AND 20TH CENTURY THEATRE BUILDINGS 

1 Th« Opera House Paris erected 1861-75 In the court style of the theatrical In treatment with the proscenium symbolized In the massive 

period of Louis Napoleon Architect Charles Qarnier 2 The Burgthoater curve of the lower part of the facade Architect Joseph Urban 9 The 

Vienna an elaborate structure of classic 19th century type housing the Quild Theatre New York city housing the offices and club rooms of the 

outstanding repertory company of central Europe Architects Semper Theatre Quild as well as its stage and auditorium The stage house con 

and Hasenauer 3 View of the State Theatre Stuttgart showing the faoade tinues the period of the facade Architect C Howard Crane 10 Projected 

of the larger of the two auditoriums contained In the single unit building opera house and studio building for Now York city designed to harmonize 

which fronts the lake in the park Architect Max Littmann 4 Model of the a large theatre with the prevailing skyscraper architecture of New York 

prize winning design for the Shakespeare Memorial Theatre Stratford on Architect Joseph Urban 11 Kunstler Theater Munich a simple and 

Avon England Architect Elizabeth Scott 5 A project for a theatre by thoroughly modern facade designed before the war for a theatre In an ex 

Frank Lloyd Wright pioneer among modern American architects He con position park Architect Max Littmann 12 The Kroll Opera House Ber 

ventionalizeS very frankly the exterior expression of the inner divisions of lin a severe design in keeping with the conventional architecture of Berlin 
the house 6 Back view of the Sohauspielhaus DUsseldorf Germany yet not too much at variance with Its modernist interior Architect Oskar 

erected 1904-05 Architect B Sehring 7 The Carlton Theatre London Kaufmann 13 The Play House Cleveland 0 one of the little theatres 

an exterior designed in a prevailing British mode and crowded between of America containing two auditoriums one seating 500 the other 200 

neighbouring houses like most American and British oommeroiai theatres along with workshops, offices, etc Architects Philip Small and Charles 

8 The Ziegfield Theatre New York city, a musical comedy house frankly Baoon Rowley 
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bright orange bandeau to increase the effect of pallor She speaks 
and sings in a falsetto The hmo sMng yoting man) moves 
in a measured and animated stride His make^^up is shght, confined 
to pwik*and-white cheeks and exaggerated eyebrows He speaks 
and sings m falsetto and may, in speaking, change his range from 
falsetto to a natural tenor The cut of his costume is simple and 
sculpturesque, a long loose robe m which he moves easily The 
Jao sMng old man) uses movements and gestures the same 

IS the young man’s but with less buoyancy He usually speaks 
and sings in falsetto but may talk m a sustained tenor His clothes 
are of the same cut as the young man’s but differ in details of 
head-dress and are less gay in colour The hm hen painted 
fact) represents the warrior With the exception of very young 
warriors, who wear neither painted faces nor beards, all actors 
representing warriors are made up with elaborately painted faces 
m bright colours and striking designs appropnate to the contours 
of the human face These painted faces are the equivalents of 
masks The warrior moves in an exaggerated strut and speaks m 
a deep throaty roar He sings variously, according to part and 
actor, ordinarily m a forced bass but occasionally m a piercing 
tenor His clothes are built to give the impression of force and 
strength and include elaborate underpads for the torso and 
shoulders, heavily embroidered epaulettes and stomachers and 
long scalloped panniers which flare as he moves He wears 
enormous head dresses often with 6 ft pheasant feathers and 
sometimes four pennants attached to his back Ihe ch^ou (Jh 
ch^oti, is the second of the 12 zodiac signs but has come to be 
applied to the comedian or clown, probably because it is homony- 
mous with ch* 0 Uj gH, meaning homely), or comedian, is allowed 
more liberty of voice and action, the result being close to our 
exaggerated clown parts He is almost always distinguished by 
white circles around the eyes 

These are the mam distinctions The conventions are earned 
much further into the special representation of defimte characters 
m which not only the exact make up for that particular character 
IS prescribed but even the colours used carry symbolic meanings 
The costumes themselves are far more subtle and complicated 
than those of the No drxma of Japan, the obvious beauty of which 
IS apparent to the dullest eye The Chinese costumes, like the 
Japanese No costumes, arc m a style which might well be de- 
scribed as architectonic Ihe actor is considered a kind of puppet 
on which the designer builds up a character of whatever sex and 
of whatever physique he chooses The outlines of the figures are 
always clearly defined but the surface of a given mask is often 
covered with intricate patterns, which makes an ensemble of 
Chinese actors a more complicated picture than an ensemble of 
the No actors The subject matter of the plays is almost always 
traditional It includes stories from famous novels, anecdotes 
ind legends about histone personages, stones of the *‘Three 
Kingdoms,” m content suggestive of the Morte d’Arthur legend, 
and satiric burlesques of the church and of histone villains 

Kinds of Drama in China — ^The classical drama or k*m 
ch*u takes its name from the K’un Shan district m the 

present province of Kiangsu It is a highly refined and perfected 
form m which every gesture is m presenbed concordance with 
words and music, but the gestures and, to a certain degree, the 
emphasis of the singing is not written ciown but is handed down 
from teacher to teacher Ihe music itself includes an infinite 
number of tunes each composed for a particular drama The 
instruments include wind instruments (a land of flute and oboe, 
and the sheng, a mouth organ made of 17 small bamboo pipes), 
trumpets, dryms, bells and plucked string instruments Stringed 
instruments played with a bow are never used m the k^un ch*u 

The popular drama which has several different names, most of 
which bear a geographical significance, is best referred to as 
erh hmng (n®) and ph hmn^ because it onginated 

at Huang Kang and Huang P’l, two districts m the province of 
Hwpei It IS sometimes known as km tiao ($|H) from the nver 
Han which flow$ through the region It is also called chtng tmo 
is^mh a southern name given to it after it had become the 
popular fonn in Peking, the capital I| is a much more flexible and 
careless form than the classical form Tunes are less varied and 
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are often used for a number of different plays, and the tunes have 
far less quality than those of the classical drama The accompam 
ment includes largely stnnged instruments played with a bow, 
wind mstruments (exclusive of the sheng which is not used) 
drums, gongs and cymbais The action is far less highly developed 
A third kind of theatrical entertainment is known as the shanst 
pang tzu (jljlltllp*?*) or pang tzu chhang a rustic 

form of drama introduced from the province of Shansi, the out 
standing charactenstic of which is the persistent use of the 
trumpet and a kind of rattle known as pang tzu (l^-J^) 

Bibuooraphy— W ang Kuo wci, ymm, History of the Drama 
m the Sung and Yuan Dynasties (Sung Yuan Hsi Ch u Shth) 
it (Shanghai) , Wang M^ng Shang, Memones of 

the Theatre (Lt Yuan Chta //«a), (Shanghai) , Cyclopedia 

of the Art of the Theatre (Hsi Hsueh Hut A'ao) , Edit by 

Lin Shan-ch’ing, and others (Shanghai, 1926) , A Jacovlefl 

and Chu Chia Ch'ien, The Chinese Theatre (London, 1922) , R h 
Johnston, The Chinese Drama (Shanghai, 1921) , B h Allen, The Chi 
nese Theatre (Shanghai) , A E /Axeker, The Chinese Theatre (Boston) 
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theatre de la MONNAIE see Opera Houses, 
Famous 

THEATRES, LAW RELATING TO Playhouses grew up 
m England after the Renaissance, when the religious drama began 
to give place to the secular drama Apparently, hetnees for tern 
porary theatres were first granted in the rtign of Henry VIII , but 
as the number of regular playhouses increased, letters patent to 
perform stage plays were granted to Burbige, Shakespeare and 
others by Elizabeth and James I By an Order m Council pa^cd 
m 1600, the number of playhouses in London was limited to two, 
one m Middlesex and one in Surrey, but this restriction was not 
strictly enforced The theatres continued to function indcpend 
ently of legal control until 1647, when an Ordinance of the 
Roundhead Government dosed all playhouses and even inflicted 
penalties on any spectator at stage plays With the Restoration 
the theatres were re established, and royal patents granted to 
Killigrew and Davenant, in 1662, for their theatres m Drury lant 
and Covent garden, the one enjoying the official patronage of 
Charles 11 , the other the patronage of the duke of York 

The Theatres Act of 1737 (10 Geo II c 28) instituted statu- 
tory control over playhouses, the plays and players which contin 
ued for more than a century The act piovidcd (inter aha) that no 
person should be authorized cither by letters patent or by licence 
to perform stage plays anywhere m Great Britain except within thi 
City of Westminster or the liberties thereof, or m places of royal 
residence during the period of such residence This limitation was 
subsequently modified by an act passed in 178S (28 Geo III c 
30) The acting of plays at the universities (which had been 
privileged places originally) was forbidden by 10 Geo II c 19 

Walpole’s act of 1737 consolidated the position of the patent 
theatres, and m spite of a long and bitter struggle between the 
patent theatres and the non patent theatres, the former mam 
tamed a virtual monopoly down to 1843, when the recommenda 
tions of the parliamentary committee of 1832 were put into effect 
by the passing of the Theatres Act, 1843 (6 and 7 Vict c 68), 
which freed the London stage, and established legal control over 
playhouses as it exists to day 

All theatres music halls and other places of public entertain 
ment m Great Britain, must be licensed for the purpose for which 
they are intended to be used No theatre hcence is required if the 
performances are not public (sec Harm^ v Marians Club 1926 1 
ch 870), or if the plays presented are not stage plays within the 
meaning of the act (for meaning of stage plays, see below), or if 
the premises are not of a permanent character (e g , a portable 
booth), or if the theatre is licensed by letters patent, or if the 
performance is given m any booth or show at a fair or other 
customary feast 

Theatre licences are granted by the lord chamberlain for all 
theatres within the parliamentary boundaries of the cities of 
London and Westminster, and of the boroughs of Finsbury and 
Marylebone, etc For theatres situate elsewhere, the county 
councils are the proper licensing authority but they may delegate 
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their powers to committees or to justices of the peace licences 
can only be granted to the responsible manager for the time being 
of the theatre m question, who must enter into a bond for a sum 
not exceeding £ioo The fee for a licence is los per calendar 
month m the case of the lord chamberlain's licence, and 5s per 
calendar month for a hccnce granted by any other authority All 
hcensmg authorities are empowered by the Theatres Act to make 
rules and regulations for mamtaimng order and decency in 
theatres licensed by them, and for ordenng the closing of any 
theatre and suspending its licence where any not or misbehaviour 
takes place (ss 8 and 9) 

Music and Dancing Liccnccs-r-^Muaic-halls and similar places 
of entertainment weic first brought under legal control by the 
Disorderly Houses Act, 1751, which is still in force A licence is 
required for any house, room, garden or other place kept for 
public dancing, music, or other such public entertainment 
Ihe conditions under which music and dancmg licences are 
granted vary according to the area m which the premises to be 
licensed are situate The London County Council deals with all 
licensing within the administrative county of London Premises 
situate within the administrative county of Middlesex are gov- 
erned by the Music and Dancing Licences (Middlesex) Act, 1894, 
and certain portions of the home counties (Buckinghamshire, 
Essex, Hertford, Kent, etc ), are now governed by the Home 
Counties (Music and Dancmg) Licensing Act, 1926 Outside 
these areas, either part IV of the Public Health Act, 1890, applies, 
or the licensing of music and dancing is provided for by local acts 
In Ji^ondon, Middlesex and the home counties, licences are granted 
by the county councils, and elsewhere by the licensing justices, to 
such persons as they think fit, for any specified period up to one 
year Except in the case of licences granted by the London County 
Council, It IS made a condition of every licence that an inscription 
must be affixed to licensed premises stating that they are 
licensed pursuant to the act of parliament, and that such premises 
may only be kept open during specified hours A licence which is 
granted only for music does not authorize public dancing and vice 
versa (Brown v Nugent, 1872, LR 7, QB 588) 

Neither a theatre licence nor a music and dancmg licence is 
required m the case of an army or navy recreation room which is 
managed or conducted under the authority of a secretary of State 
or the Admiralty A theatre licence does not dispense with the 
necessity of holding a licence for music or dancmg, and vice versa 
Licensing authorities have a d scretion to refuse a theatre or music 
and dancing licence or to grant it only subject to such conditions 
as they think fit to impose, but they must act reasonably (Reg 
V If Brdmg County Council, 1896, 2 Q B 386) 

Censorship and Legal Control of Stage Plays^An Ordi- 
nance was published by James I forbidding the representation of 
any living Christian king upon the stage Th s was occasioned by 
the appearance of players in the character of the king of Spain and 
Gondomar, and it foreshadows part of the present policy of the 
censorship The control of stage plays was ongmally vested in 
and exercised by the master of the revels, whose office had been 
traced back to the year 1545 The supervision of stage plays was 
also earned out by the Privy Council, the Star Chamber and the 
lord chamberlain, but records show that about the year 1624 
the lord chamberlain became the principal authority over these 
m liters The lord chamberlain continued to control stage plays, 
deriving his authority from the royal prerogative until Walpole's 
act in 17^7 gave statutory recognition to his censorship by 
enacting (ss 3 and 4) that all new plays must be submitted to 
the lord chamberlim for approval He, m turn, named an exam- 
iner of plays to assist him The stage censorship thus constituted 
was continued by the Theatres Act, 1843 
Stage plays produced anywhere m Great Britain are now under 
the absolute control of the lord chamberlain of His JMajcSty'a 
household Under the Theatres Act, 1843, the lord chamberlain Is 
empowered — («) to license every new stage play 6r any new 
addition to an old stage play or to an old prologue or epilogue 
which IS intended to be produced and acted for hire in any theatre 
m Great Britain (s 12), (b) to control all stage play^, whether 
new or old, by forbidding them to be acted or presented if he is 


of opinion that it is fitting for the preservation of good manners, 
decorum, or of the public peace to do so (s 14) 

The lord cbkmberlain’s ^^Regulations for the Submission of Stage 
Plays" set out the procedure to be observed m applying for a 
licence to perform a stage play, and the fees to be pajid for the 
hcences required (See also Theatres Act, s 13 ) A licence is only 
required if the performance is to be given ^Tor hire" m a theatre, 
and a performance is only deCmed to be given “for hire" if any 
money or other consideration is taken, directly or indirectly, for 
admission to the performance, or if it takes place in any bouse, 
room, etc , m which distilled or fermented excisable liquor is sold 
(s x6) The lord chamberlain's regulations lay down some of 
the grounds on which the lord chamberlain may intervene to 
prohibit the performance or refuse a licence As to penalties, see 
Theatres Act, s 15, as amended by the Criminal Justice Act, 

1925 (s 43) 

Days and Times of Performances,— -The Sunday Observance 
Act, 1781, prohibits the opening on Sundays of any premises for 
public entertainment or amusement, to which the public are ad- 
mitted by the payment of money or by tickets sold for money The 
act does not apply to religious meetings, or to any entertainment 
to which persons are admitted without payment Licences fre- 
quently contain a condition that performances shall not take place 
on certain specified days, and sec 8 of the Theatres Act, 1843, 
empowers the lord chamberlain to order any patent theatre or 
theatres licensed by him to be closed on such public occasions 

Theatres under the jurisdiction of the lord chamberlain are not 
under any restrictions as to the hours for performances, but other 
hcensmg authorities may make rules regulating the times during 
which the theatre within their jurisdiction may be opened (s 9 
of Theatres Act, 1843) Premises 1 censed for music and dancmg, 
etc , may only be opened for those purposes between noon and 
midnight, but the Licensing Statutes provide for these hours being 
extended on special occasions if permission is first obtained from 
the licensing authority 

There are a number of statutory provisions relating to the 
construction and safety of theatres and other buildings used for 
public entertainments, the chief of which are to be found m the 
Metropohs Management Act, 1878, and the Public Health Act, 
1875, sec 153 

The Common Law Affecting Theatres^ etc^At common 
law the admission of the public to theatrical, etc , performances 
IS m the discretion of the management, but once the right of 
admission is granted, it cannot be withdrawn except under certain 
circumstances The legal position of the ordinary ticket holder is 
that he has the irrevocable right to be admitted to see an entertain- 
ment until Its close, provided that he behaves properly (Burst v 
Picture Theatres Ltd, 1915, 1 K B i), and that he fiis not ob- 
tained admission by fraud or by the concealment of identity (Smd 
V Butt, 1920, 3KB 497) The purchase of a ticket for a per* 
formance carries an implied warranty by the management that the 
premises shall be reasonably safe, but this Warranty does not 
extend to any unseen and unknown defects which could not be 
discovered by ordinary inspection (Francn v Cockrell, 1870, 
LR 5, QB 184, 50T, see also Negligence) 

The management is also responsible for the safety of the per- 
formance itself, and they will be liable for injury caused to the 
audience by the negligence of any actor or other performer Who 
is their Servant or agent If, however, the actor is not the servant 
of the management but of another person (e g , a touting manager) 
who 18 presenting the play or entertainment under a contract with 
the management of the theatre, the latter will only be liable if the 
performance Is intrinsically dahgerous, or if they fail to take 
reasonable steps to ensure that any dangerous incidents are 
performed without risk to the playgoer (Coaj v Couliovt, 1916, 
a K B 177, see also HuI 8 ance )4 

Theattlcal Perlormefa and the the legal pOsitioii of 
theatrical performers Is now governed by (a) the Common law of 
contract, ( 6 ) theatncal custom; and (c) special legislation 

(a) At common law an actor or other theatncal performer la 
regarded as being in a different position from that Of the ordinary 
servant or employee Thus he is entitled to be given the oppor*^ 



THEATRES 4.3 

tumty of ]>0rforcaiog imd of gaining Use publiaty wMdi is an I ployment for those desirous of obtaining employment as singei^, 


essential part of the consideration of the contract of performance 
{korbe V George Mdwardes [Paiy$ Tkeoire}, IM, s K B 
269) He may refuse a part which is unsmtabie for him (Ciay^ 
tm-Creene v De CourvtUe, 1920, 36 TLR 790), ind may 
declme to play a part at unreasonably short notice (Graddon v 
Prtce, 1827, 2 C and P 610) The tendency of recent years has 
been to standardize theatrical contracts The standard form of 
contract for engagements of vanety artists is the ‘*Award*^ con- 
tract, evolved as the result of the arbitrations held m 1913 and 
1919 to settle disputes between members of the vanety profession 
and their employers, The “Valentine^’ form of contract is largely 
(but not universally) used for London (West End) engagements 
of actors and actresses A contract to perform on premises which 
are not hcensed, or in a play which has not been approved by the 
lord chamberlain will be void for illegality {Galhne v Laborte, 
r793» 5 TR 242, Gray v The Oxford [Ltd}, 1906, 22 TLR 
684, etc ) Similarly the presence of a *‘barrmg” clause (a form 
of restnctive covenant which prevents a performer from perform- 
ing elsewhere within a certain area and withm a specified time of 
the particular engagement) may vitiate the contract as being in 
restraint of trade, if its terms are too wide or unreasonable 
{Ttvoh [Manchester] Ltd v Colley, 1904, 20 TLR. 436) A 
term in a contract restricting an actor from using his stage name 
has been held to be void {Hepworth Manufacttmng Co v Ryott, 
1920, I Cb i) 

Outside the law of contract, a theatrical employee is in prac- 
tically the same position as the ordinary employee The manage- 
ment iB liable for negligent or tortious acts committed by him in 
the course of his employment (eg,m infringement of copyright, 
see Per forming Right Society, Ltd v Mitchell, etc, 1924, i 
KB 762) The management is also hable for the personal safety 
of the performers, unless the mjury is occasioned by the negligent 
or wrongful act of a fellow performer or fellow employee, eg, 
a scene shifter (see Burr v Iheatre Royal, Drury Lane, Ltd, 
1907, I K B 544) 

The Employer’s Liability Act, 1880, does not appear to apply 
to an actor or similar performer, but might apply to other classes 
of theatrical employees The Workmen’s Compensation Acts have 
been held to apply to various classes of theatrical employees 

(b) The customs of the theatrical profession will govern con- 
tractual and other legal relations between performers and manage- 
ment, providing they fulfil the usual legal requirements as to 
custom The following theatrical customs have been upheld by 
the courts That an engagement to perform m a play in the West 
End of London is for the run of the piece (George Edwardes^ 
[D(dy*s Theatre] Ltd v Comber, 1926, 42 TLR 247), that an 
engagement to perform elsewhere for an indefinite period may be 
terminated by either side giving two weeks’ notice, that, m an 
engagement for one or more years, no payment of salary is payable 
durmg vacation when the theatre is closed (Grant v Maddox, 
1846, IS M and W 737) , that a manager who engages a theatneal 
company to perform for one week must not allow another company 
to perform at that theatre dunng the same either by means 
of a ‘*flymg matmee” or otherwise (Cotton v Sounes, 1902, 18 
TLR 456) , that a variety or music-hall artist shall be advertised 
m a manner suitable to his professional reputation 

(c) Durmg recent years a great deal of legislation has been 
passed, with the object of protecting theatrical performers The 
Theatneal Employers Registration Act, 1925 (which was intended 
to protect theatrical performers against unreliable and unscrupu- 
lous managers), requires every person who employs at one time 
three or more theatneal performers, to be registered m accordance 
with the procedure laid down by the Act The Act also makes it an 
offence for theatrical employers to abandon the performers dunng 
the course of an engagement, and imposes penalties on persons who 
carry on business as theatrical employers without being registered, 
or who procure registration by supplying misleading information, 
etc Furthermore, a theatrical employer may be struck off the 
register if he is shown to have attempted to evade payment of his 
employees Theatrical agents who carry on (within the administra- 
tive county of London) the business of teaching or of finding em- 


dancers, etc , at theatres or m connection with film production 
must be licensed for the purpose by the London County Council 
or by the City Corporation (m the London County Council (Gen 
crai Powers) Act, 1921, ss ii, 14) The Performing \nimals 
(Regulation) Act, 1925, provides for the registration of perform 
mg animals and for inspection of them by duly authorized otFicers 
so as to ensure that their training and exhibition is not accom 
pamed by cruelty A whole group of recent enactments protect 
children who are employed m theatneal, etc , performances The 
Children’s Dangerous Performances Act, 1879 amended by the 
Dangerous Performances Act, 1897), makes it an offence to cause 
any male person under the age of 16 years, or any female person 
under the age of 18 years, to take part m any public performance 
or exhibition which is dangerous to life or limb The parent or 
guardian who aids or abets such an offence is hable to a penalty , 
and if any actual injury is sustained, the employer may be indicted 
for assault and ordered to pay compensation not exceeding £20 
The Children (Employment Abroad) Act, 1913, makes it neces 
sary for a licence to be obtained from a police magistrate to enable 
any young person under the age of 16 to go out of the United 
Kingdom for the purpose of singing, playing, performing or being 
exhibited for profit This licence will only be granted upon the 
conditions prescribed by the act, which include supervision by 
consular officers The Education Act, 1921 (s 100), limits the 
hours dunng which children may be employed m public, theatrical 
etc , performances, and also imposes certain restrictions on the 
training of young persons as acrobats or contortionists These 
restnctions may, m certain cases, be relaxed by local education 
authorities or by courts of petty session But apparently, no child 
under the age of 1 2 years may be employed at any time on any 
public premises to which the public are admitted on payment 
The Dramatic and Musical Performers Protection Act, 1925 
prohibits the reproduction of the performances of actors, singers, 
etc , by mechamcal means for the purposes of trade without their 
written consent (SCI) 

United States. — ^In the United States questions of licensing 
theatres involve statutes in 48 States Where the licensing power 
has been delegated to the municipalities, ordinances m the vari- 
ous cities are likewise involved “Little Theatres,” springing up 
in great numbers throughout the United States, oidmanly avoid 
requirements of a licence (as well as building regulations) by 
organizing as a club whose members subsenbe for tickets 
Although a theatre is a pnvale enterprise (Ty:>on and Brother 
V Banton [1927J, 273 U S 418), yet it is subject to State control 
through the licensing power, the taxing power and the pohee 
power The right of governmental authority to require a licence 
for the privilege of conducting business is not peculiar to the 
theatre, but exists likewise in many other private enterprises The 
taxing power affects theatres m the same manner as it affects other 
private concerns The police power goes further in that the State 
has a right of increased control, since the health or morals of peo 
pie may be affected Censorship, in the sense of prior restraint, 
has been held constitutional as applied to motion pictures (Mutual 
Film Corporation v Industrial Commission of Ohio 236 

U S 230) There is no such censorship of the theatre but produc 
tions are subject to penal statutes prohibiting obscenity W’hcn 
the statutes are drastic, as m New York State under the Wales 
law {Penal Law, Sect 1140 A), those engaged in a play may be 
prosecu ed if a line, scene or incident is indecent, and in case of 
conviction of those charged, the licence to operate the theatre may 
be revoked for a year In a sense this is more drastic than any 
censorship since, because of the rigorous penalty, a mere threat 
by a prosecuting official may result m stopping a play 
A theatre ticket may be m the form of a revocable licence or of 
a contract If the former it may be revoked at the will of the pro 
pnetor, if the htter it may be non transferable or otherwise con 
ditioned (Tyson and Brother v Banton [1927], 273 US 418, 
440) The producer is entitled to bar any person from the prem 
ises (Woi^cott V Shubert 217 NY 212) If this is done 

the purchaser of a ticket may merely claim breach of contract and 
demand the return of his money and the repayment of any ex- 
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pcnse incurred (Luxtnberg v and Proctor Amusement Co 
figog], NY 64 Misc 69, People ex rel Burnham v Plym 
[1907], 189 N Y 180) The auditor, however, may acquire greater 
rights if once he has taken a seat (see Cremore v Huber [1897], 
18 NY AD 231) A theatre has the right to refuse to accept 
tickets purchased from a speculator (Coll stcr v Hayman [i 905 ]» 
183 NY 250) 

The only limitation upon the right of a theatre to discriminate 
IS found in ‘^civil rights’" laws which exist in a large number of 
States (sie New York Civil Rights Law, Section 40, for type of 
statute), which laws provide that no discrimination shall be made 
m any place of public accommodation, resort or amusement be- 
cause of race, creed or colour Violation is ordinarily a misde- 
meanour and subjects the wrongdoer to penalty payable to the 
party aggrieved (Joyner v M oore-Wtggtns Co Ltd [1912], 152 
NY App Div 266, alBrmed 211 NY 522) Under these laws a 
dance hill is not regarded as a place of public accommodation 
(Johnson v Auburn and Syracuse Electric R K Co [i9i5]» 169 
AD 1864) 

A law providing for the limitation of the amount that specula- 
tors or agencies may charge has been held unconstitutional (Tyson 
and Brother v Banton [ 1927], 273 U S 418) On the other hand, 
tax laws assessing agencies to an almost prohibitive amount have 
been held constitutional by the circuit court of appeils in New 
York ( ikxandtr Thatre Ticht Office, Inc , v United States, 23 
Fed , 2d senes [ 1927], p 44) The proprietor is not an insurer of 
persons or property in the theatre As respects either he is liable 
onlj m case of negligence (property Pattison v Hammer stem 
[1896!, NY 17 Misc Rep 375 Person Dunmng v Jacobs 
[1895], NY 15 Misc Ss, Flanaganv Goldberg [igio] 137 NY 
App Div 92), although it has been held that he warrants the 
premises to be reasonably safe (Weiner v Scherer [1909], NY, 
64 Misc 82) 

Laws providing for Sunday closing have been held constitu- 
tional (Ltndenmtdler v The People [1861 J, 33 Barb [NY] 

548) 

Questions concerning relations between managers and authors, 
actors and others connected with the profession depend upon con- 
tract Within recent years in the United States various groups 
have been organized The Actors’ Equity Association, which in- 
i ludes practically all actors of note and which is affiliated with the 
American Federation of Labor, demands a certain type of contract 
tor actors The Dramatists’ Giiild of the Authors’ League of 
America, which in its membership includes practically all play- 
wrights, insists upon a minimum basic agreement limiting the 
rights of managers m dealing with its members The Authors’ 
and Composers’ League includes m Us membership all musical 
writers of note, and controls the “small nghts” connected with 
presentation 

Set Encyclopaedia of Law and cases above cited (A G H ) 

Other Countries — In Scotland the Theatres Act, 1843, and 
the Burgh Police Act, 1892, regulate the licensing of theatres 
and other places of public entertainment There is no stage cen- 
sorship 111 Ireland In the United States of America public enter- 
tainments are governed by State legislation, the only act of 
Congress affecting theatres, etc , being a revenue act, passed in 
1829, imposing taxes on admissions to pubhc entertainments on 
somewhat similar lines to the English entertainment tax There 
IS usually no censorship of plays, but performances are subject 
to police supervision and prosecution if they offend 

In Continental Europe Sunday performances are lawful In 
most European countries (but Denmark is an exception) there is 
no State censorship, the regulation and supervision of stage plays 
and other public entertainments being placed m the hands of the 
police or the local municipal authorities 

See also Cinematograph, Liquor Laws, Entertainments 
Duty 

BiBLiooRAPEfY — S C Isaacs, The Law Relating to Theatres, Music 
Halls and other Public Entertainments (1927) , Paterson’s Licensing 
Acts, Report of the Joint Select Committee of the Hoiise of I ords and 
House of Commons on the Stage Plays (Censorship), 1909 (Parliamen- 
tary Papers, No 214) , W Nicholson, The Struggle for a Free Stage m 
London (1907) (SCI) 


THEATRICAL liIAKE>UP AND COSMETICS; see 

Make vp and Cosmehcs , Motion Pictuke Make-up 
THEBAINE, an opium alkaloid, C^i^HtiNOB, of the phenan- 
threne group (see Alkaloids and Morphine) 

THEBES, an ancient Greek city in Boeotia (anciently Ofjfiai 
Thebae), is situated on low hilly ground a httle north of the 
Asopus valley, overlooking the Ismtoan plain, about 44 m from 
Athens, whence it is reached by two carnage-roads and by rail- 
way It has about 4,800 inhabitants, and is the seat of a bishop 
The present town occupies the site of the ancient citadel, the 
Cadmea, two fragments of ancient wall are visible on the N and 
another, belonging either to the citadel or the outer wall, on the 
S There are remains of a Minoan “palace,” and chamber-tombs 
The church of St Luke, south east of the Cadmea, is believed to 
contain his tomb Two streams rising a little south of the town, 
flow on the two sides, the ancient Ismenus on the east and Dirce 
A('ai)Kp on the west The “waters” of Thebes are celebrated by 
Find ir and the Athenian poets, and the site is still, as described 
by Dicaearchus (3rd century bc ), “all springs,” nkBubpos Taoa 
From the abundance of water the neighbouring plain is extremely 
fertile But the population is scanty, and the town unimportant 
History^The record of the earliest d ivs of Thebes was pre 
served in a mass of legends live mam c>cles of story may be 
distinguished (i) the foundation of the citadel Cadmeia by 
Cadmus, (2) the building of a “seven gated” wall by Amphion, 
and the cognate stones, (3) the tale of the “house of Lams,” cul 
minating m the adventures of Otdipus and the wars of the 
“Seven” and the Epigoni, (4) the advent of Dionysus and (3) 
the exploits of Heracles It is difficult to extract any historical 
fact out of this maze of myths, at most it seems safe to infer 
that it was one of the first Greek fortified cities 
In the penod of great invasions from the north Thebes received 
settlers of that stock which spread over Boeotia The military 
security of the city tended to raise it to a commanding posi- 
tion and Its inhabitants endeavoured to establish a complete su- 
premacy over the outlying towns In the late 6th century the 
Thebans were brought into hostile contact with the Athenians, 
who h( Iped the small fortress of Plataci to maintain its mdepend 
ence against them The aversion to Athens explains the attitude 
of Thebes during the great Persian invasion, though it should be 
remembered that Herodotus, our chuf authority for the period, 
wrote this part of his history in all probability at a period when 
feeling between Athens and Thebes wis bitter m the extreme 
Though a contingent of 700 was sent to Thermopylae (-^80 b t ) 
and remained there with Leonidas to the end, the governing 
aristocracy soon after joined the enemy and fought zealously 
on his behalf at the battle of Plataea (479 b c ) The victorious 
Greeks punished Thebes by depriving it of the presidency of the 
Boeotian League In 457 bc Sparta, needing a counterpoise 
against Athens m central Greece, reinstated Thebes as the dom- 
inant power in Boeotia The great fortress served this purpose 
well by holding out when the Athenians overran and occupied 
the rest of the country (457-447 b c ) In the Peloponnesian 
War (gv) the Thebans, embittered by the support which Athens 
gave to the smaller Boeotian towns, and especially to Plataea, were 
firm allies of Sparta, which helped them to besiege Plataea and al- 
lowed them to destroy the town after capture (427 b c ) In 424 
B c at the head of the Boeotian levy, they inflicted a severe de 
feat upon an invading force of Athenians at Delium After the 
downfall of Athens at the end of the Peloponnesian war the 
Thebans, finding that Sparta intended to protect the states which 
they desired to annex, broke off the alliance In 404 b c they 
had urged the complete destruction of Athens, in 403 b c they 
secretly supported the restoration of its democracy m order to And 
m It a counterpoise against Sparta A few years later, they forced 
on the so-called Corinthian War and formed the nucleus of the 
league against Sparta The result of the war was disastrous to 
Thebes as the settlement of 387 b c stipulated the autonomy of 
all Greek towns and so withdrew the other Boeotians from its 
political control Its power was further curtailed m 382 bc, 
when a Spartan force occupied the citadel by a treacherous coup* 
derpmn Three years later the Spartan garrison was expelled; 
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m the coiMjequettt wars with Sparta the Theban army, trained and 
led by Epameinondas and PelopidaS (gqv), proved itself the 
best m Greece Some years of desultory fighting culminated in 
371 BQ In a victory over the Spartans at teuctra (qi)) The 
winners earned their arms into Peloponnesus and at the head 
of a large coalition permanently crippled the power of Sparta 
But the predominance of Thebes was short-lived The states 
which she protected were indisposed to commit themselves per- 
manently to her tutelage, and the renewed rivalry of Athens pre- 
vented the formation of a Theban empire With the death of 
Epameinondas m 362 b c the city sank again to the position of 
a secondary power In a war with Phocis (356^346 B c ) it could 
not even maintain its predominance in central Greece, and by 
inviting Philip 11 of Macedon to crush the Phocians it extended 
that monarch's power within dangerous proximity to its frontiers 
In 338 BC the orator Demosthenes persuaded Thebes to join 
Athens m a final attempt to bar Philip’s advance upon Attica 
The Theban contingent fought bravely in the decisive battle of 
Chaeroneia (gv) Phihp was content to depnve Thebes of her 
dominion over Boeotia , but i revolt against Alexander was pun- 
ished by the complete destruction of the city Thebes never again 
played a prominent part in history It suffered from the estab- 
lishment of Chalcis as the chief fortress of central Greece, and 
was severely handled by the Roman conquerors Mummius and 
Sulla In Pausamas's time (ad 170) its citadel alone was m 
habited During the Byzantine period it served as a place of 
refuge against foreign invaders and from the loth century became 
a centre of the new silk trade In 13 ii it was destroyed by the 
Catalans and passed out of history 

The most famous monument of ancient Thebes was the outer 
wall With Its seven gates, which even as late as the 6th century 
B c was probably the largest of artificial Greek fortresses Two 
of the springs have been identified with some probability — that 
of St Theodore with the Oedipodeia, in which Oedipus is said to 
have purged himself from the pollution of homicide, and the Para- 
porti with the dragon guarded fountain of Ares (see Cadmus) 
From the interest of the site in history and still more in litera- 
ture, as the scene of so many dramas, the temptation to fix de- 
tails has been specially strong There are two mam difficulties 
to contend with The descnption of Pausanias was wntten at a 
time when the lower city was deserted, and only the temples and 
the gates left, and the references to Thebes m the Attic dramatists 
are, like those to Mycenae and Argos, of no topographical value 

BraitOGRAPHV -E V Stem, Ge^chtckie Her spartanischen und 
tkebamcken Hesemome pp 44-246 (Dorpat, 1884) , B V Head> 
Htst0ria Numofum, pp 295-299 (1887) » E Babncius, Theben 
(Freiburg im Breisgau, 1890) , H Funk, Dt 1 kebanorum acits, 37^^363 
(1890) See also Boeotta 

Ancient authorities are Herodotus, v -ix , Thucydides and Xenophon 
(Hedltmca), passim, Diodorus, xvu, xix , Pausanias, ix, 5-17 

THEBES tho Greek name of the ancient capital of 

Upper Egypt It occurs m Homer (11 tx 381-4) where it has 
the epithet karSfxvvKos^ ‘ hundred gated,’* probably derived m 
the first place from the gateways of its endless temples, for 
Thebes was never a walled city with gates, though its vast temple 
enclosures m difiercnt quarters would form as many fortresses in 
case of siege or tumult Its Egyptian name was Wesi (or Wis?), 
later Ne, *Hhe city” (sometimes Ne-Amun, hence No-Amon in 
Nahum m 8) Ammon, Amen-Ra, or Amenrasonther (**Ammon- 
Ra king df the gods”) was its deity, with his consort Mut and 
their child fchOns Mont also was a local deity and Hathor pre- 
sided over the western cliffs of Thebes In very ancient times the 
city lay on the east bank, the necropolis on the west The chief 
nucleus of the ancient Wesi was a town about the temple of 
Kkmak It probably reaches back to the prehistoric penod At 
Drah abu’l nagga, opposite to it, are tombs of its princes under 
tha Vlth Dynasty The temple of Kamak is no doubt of im- 
memorial aptiquily In it Senusret I dedicated statues to his 
predetitiasora of the Vth Dynasty who bad probably showed their 
devqtiob to Aifimon In a substantial manner, and Cheops of the 
IVtn Dyfiaaty fs named In it After the end of the Old Kingdom 
Thebea graw from an obseure provmcia! town to be the seat of 
a strong lino of princes who contended for supremacy with 
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HeracleopoUs and eventually triumphed in the Xlth Dynast) 
The most important monument of the Middle Kingdom now 
extant at Thebes is the funerary temple of Mentuhotep HI at 
Dcir el Bahn The name Amenemhct, so common m the Xllth 
Dynasty, shows the importance of the Theban god at this time 
It was, however, the early rulers of the XVIIlth Dynasty down 
to Tethmosis III who developed Karnak, and on the west bank 
built the great funerary temple of Deir el Bahn and smaller 
temples as far south as Medinet Habu, and began the long senes 
of royal tombs in the lonely Valley of the Kings far back in the 
desert Amenophis III continuing transformed western Thebes 
monumentally built three great temples m addition, that of 
Mont on the north of Kamak, the temple of Mut on the south 
and the temple of Ammon at Luxor, and connected the last two 
with the state temple of Karnak by a\cnues of sphinxes The cit> 
and Its monuments now covered an area tabout three miles square 
After this Thebes experienced a serious set batk with the heresy 
of Ikbnaton, the son of Amenophis III He moved his capital 
northward to Akhetaton (El Amarna) and strove to suppress the 
worship of Ammon, doing infinite damage to the monuments of 
Thebes by defacing his name and figure After about twenty 
years, however, the reaction came Thebes was again the capital 
and a little later under Seti (btthos) I and Rameses II of the 
XX th Dynasty it was raised to greater architectural magnificence 
than ever These two kings built the great columnar hall of 
Kamak, added a large court with pylons to Luxor, and on the 
west bank built the funerary temple of Seti at Kurna, and the 
Ramesseum with its gigantic colossus besides other edifices 6f 
which only traces remain Under the XVIIlth and XIXth Dynas 
ties Thebes was at the height of its greatness Conquering Pharaohs 
brought home trains of prisoners and spoil, embassies came thither 
of strange people in every variety of costume and of every hue 
of skin, from Ethiopia, Puoni (Punt), Mesopotamia, Asia Minor 
Libya, and the islands of the Mediterranean, bringing precious 
stones, rare animals, beautiful slaves, costly garments and vessels 
of gold and silver The tombs of the XVIIlth Dynasty on the 
west bank and the sculptures in the temples reflect the brilliancy 
of these days, but with Rameses II came the turning point of 
Its glories, and the efforts of all his successors combined could add 
little to the wonders of Thebes The temple ind tower of Rameses 
III (XXth Dynasty) at Mcdmct Habu, his tomb in the Biban el 
Moluk, the temple of Khons (Rameses III and later) and the 
court of Sheshonk I (XXIInd Dynasty) at Karnak arc the only 
great achievements 

The tide of prosperity was now flowing northward and such 
monumental energy as remained was expended more widely For 
several centuries after the fall of the New Empire Thebes was 
but one of several alternating or contemporaneous capitals Mem 
phis, Tams, Bubastis, Sais, Heracicopolis had at one time or an 
other at least equal claims The Ethiopian conquerors of Egypt 
made Thebes their Egyptian capital but m 668 Assur bam pal 
sacked the city Psammctichus did not neglect it, but Ptolemy I 
gave a new capital to the upper country m the Greek foundation 
of Ptolemais, and thus struck a fresh blow at the prosperity of 
Thebes lor a short penod in the reign of Epiphanes, when 
Upper Egypt was in rebellion against the Ptolemaic rule, Thebes 
was the capital of independent native dynasts In a later rebellion, 
Thebes was captured after a three years’ siege and severely pun 
ished by Lathyrus (Ptolemy X , Soter II ) In the reign of 
Augustus, naving joined in the insurrection against the t ix gath 
erers, it was destroyed by Cornelius Gallus and became a colli t 
tion of villages Though its vast buildings have since served is 
quarries for mill stones and for the lime-burner, Thebes still offers 
the greatest assemblage of monumental rums in the world 

We will now briefly enumerate the principil groups of monu 
ments On the east bank at Karnak stand the great state temple 
of Amen Ra with its obelisks of Hatshepsut and Tethmosis I and 
the vast columnar hall of Rameses II , the temple of Mfit and the 
Well preserved temple of Khons, the temple of Luxor and avc 
nues of rams and sphinxes connecting all these On the west 
bank, in front of the necropolis, on the edge of the desert or pio 
jeeting into the cultivation, was a low row of temples the north 
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irnmost, placed far in front of the others, is the well*preserved 
temple of Seti I at Kunia, then follow the Ramesseum and 
Medintl Habu, and the foundations of many others tan be traced 
The temple of Amenophis III , to which the colossi of *‘Memnon” 
were attached, was again far forward of the line The Ramesseum 
contains the rtmuiis of a stupendous seated colossus, m black 
granite, of its builder Rameses 11 , thrown on its face When 
perfect it was probably 57 ft high and weighed about 1,000 tons, 
surpassing the ‘Mtmnon^’ statues of Amenophis III in size and 
weight The temple of Rameses III at Medinet Habu, sculptured 
with very interesting scepes from his Synan, Libyan and other 
wars and from religious festivals, is remarkable also for the unique 
entrance tower which probably formed part of the royil palace 
Northward and far back in the fool hills is tht Ptolemaic temple 
of Deir el Medina, and beyond under the cliffs of Deir el Bahn 
the terrace temple of Quetn Halshepsut, the walls of which are 
adorned with stones from her expedition to Puoni (Somililand) 
m search of incense trees, and many other subjects I ar behind 
Medinet Habu are the Tombs of the Queens, wht re roy il relatives 
of the XXth Dynasty are buried, and immediately behind the 
lofty cliffs of Dtir tl Bahn, but accessible only by a very cir- 
cuitous route from Kurin arc the Tombs of the Kings (from 
lethmosis I onward to the end of the XXth Dynasty) in the 
Biban el Moluk and the Western Valley Those ot beti I and 
Rameses 111 are the most remarkable These royal sepulchres arc 
long gillerics excavated in the rock with chambers at intervals 
m one of the innermost chambers was hid the body m Us sarcoph 
agus In the XXIst Dvnasty, when tomb robberies were rife 
and most ot their valuables had been stolen, the royal mummies 
were removed from place to place and at last deposited for sifety 
m the tomb of Amenophis II and m the burial place of the priest 
kings It Dcir el Bahn The finding of the two cachet Us nearly 
intact has been among the greatest marvels of archaeological dis- 
covery The systematic exploration of the Valley ot the lombs 
of the Kings has been annually rewarded with results of the 
highest interest The greatest as well as the most recent of tht sc 
is the discovery in Oct 1922 of the tomb of Tutankhamun (reigned 
Bc) with Its magnificent equipment almost intact 
See Baedeker’s E Navillc, (Temple ol) Dttr d Bahan intro- 

duction and parts i-v (I ondon, i8()4“i9o6) , Sir W M F Petne, taix 
Templn at Ihtbes (ruined temples on west bank) (I ondon, 1897) O 
Darts'^y Notice explicativt dey rumes d( MMtnei Habu (Cnro 1S97) , 
C» Mispero, “Lcs Momies rovales dc Dcir el Bahan” m Memotnb de 
la mnuon arMologique frangatse au Cazn, tome I and many othei 
works (F Li G , X ) 

THECLA, ST, one of the most eeltbrated saints in the 
Greek Church (where she is commemorated on Sept 2 \ ) and in 
the Latin Church (where her festival is Sept 23) She is honoured 
with the title of ‘‘protomartyr ’ The centre of her cult was 
Selcucii, m Isauna Her basilica, south of Seleucia, on the 
mountain, long a popular place of pilgrimage, is mentioned m the 
two books of St Basil of Seleucia According to her icta^ Theda 
came under the personal teaching of the apostle Paul at Iconium 
In spite of their highly fabulous character (Theda escaped from 
burning from wild beasts, bulls and serpents), which caused 
them to be more than once condemned by the Church, the Acta 
of Paul and Theda, which date back to the 2nd century are 
interesting monuments of ancient Chnstian literature 
See Acta Sanctorum, September, vi 546-568, J A Lipsius, Acta 
aPostolorum apocrypha (Leipzig, 1891), 1 235-269, C Schmidt, Acta 
Fault (Leipzig 1905), where an attempt is made to prove that the 
Acta of Paul and Theda formed an integral part of the Acta Fault 
ste also Apocrvuiax Litfrature, C Holzey, Dte Thekla-Akten, thre 
Verbrettung und Beurthedung m der Ktrche (Munich, 1905) 
THEGN or THANE, an Anglo Saxon word meaning an at 
tendant, servant, retainer or official From the first, however, it 
had a military significance, and its usual Latin translation was 
mles, although mtmster was often used The word is used only 
once m the laws before the time of Aetbelstan (c 895-940), but 
more frequently m the charters 
The thegn became a member of a temtonal nobihty, and 
the dignity of thegnhood was attainable by those who fulfilled 
certain conditions In like manner a successful thegn might hope 
to become an earl There were others who were thegns on account 
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of their birth, and thus thegnhood was partly mhented and partly 
acquired The thegn w(is inferior to the aethel, the member of a 
kingly family, but he was superior to the ceorl The status of the 
thegn IS shown by his wergild Over a large part of England the 
amount of this was fixed at 1,200 shillings, or six times that of 
the ceorl He was the twelfhynde man of the laws 
The increase m the number of thegns produced m time a sub 
division of the order There arose a class of king’s thegns, cor 
responding to the earlier thegns, and a larger class of inferior 
thegns, some of them the thegns of bishops or of other thegns 
A king s thegn was a person of great importance, the contemporary 
idea being shown by the Latin translation of the word as comes 
He had certain special privileges No one save the king had the 
right of jurisdiction over him^ while by a law of Canute we learn 
that he paid a larger benot than an ordinary thegn 
The 12 senior thegns of the hundred phy a part, the nature of 
which is rather doubtful, m the development of the English sys 
ttm of justice By a law of Aethelred they “seem to have acted 
as the judicial committee of the court for the purposes of accusa 
tion” (Holdsworth, Hist Eng Law, vol 1, 1921), and thus they 
have some connection with the grand jury of modern times 
The word thane was used in Scotland until the 1 5th century to 
describe an hereditary non military tenant of the Crown 
THEINNI (now HSENWI) SCI Shan Siates 
THEISM, in the broadest sense means behef m God The 
word, however, is used generally with the implication that the 
belief IS held m a conscious and rational manner and hence 
Tht ism is usually applied only to a system of beliefs which has 
some claim to be regirded as a philosophy According to the 
Oxford Dictionary the first occurrence of the word is m Cud 
norths Intellectual System of the Universe (1678) The ety 
mology of the word {dtbs) would suggest that it might cover an> 
conception of the universe which admitted the existence of Deity 
but m practice Theism has come to mean a belief m one God, 
and the word is not easily distinguished from Monotheism, save 
that Theism has a more theoretical implication 
Ihcism as a philosophical and theological position may be dis 
tiriguishcd from other theories It is, of course the direct antith 
esis to Atheism {qv), which, strictly speaking, is the denial 
that God exists It is to be distinguished again, from Agnosticism 
iqv), the view that there is no sufficient ground for either an 
affirmative or negative answer to the question Does God exist r* 
and that the only rational attitude is absolute suspense of judg 
mint It should be observed, however, that there is a sense of the 
word Agnosticism which is not wholly incompatible with Theistir 
belief The theory of Herbert Spencer, that we can 1 now that an 
Ultimate Reahty exists but can also know that that Reality is 
unknowable, is sometimes described as agnosticism Herbert 
Spencer’s theory, as it stands, is plainly absurd, because in order 
to know that the Ultimate Reahty is unknowable we must know 
enough of the nature of the Unknowable to be justified m mak 
mg this assertion about it All reflective Theists would acknowl 
edge however, that theic is an clement of truth m the Agnostic 
position — the human mind is incapable of grasping completely 
the nature of the Divine, and though there is a genuine knowledge 
of God for finite mind that knowledge must always be incom 
plcte It IS customary to distinguish Theism from Deism {qv) 
The Deists were writers on natural rehgion m the i8th century 
who shared the desire to set religion on a purely rational basis 
and tended, m a greater or less degree, to exclude the ideas of 
revelation and mystery, reducing Christianity to those truths 
which, It was alleged, could be attained by the unaided reason 
Though some of these authors had pantheistic tendencies, the 
name Deism has been given to that type of theologv which con 
siders God and the world to be absolutely distinct from one 
another, thus conceiving the Deity as an external Creator and 
Governor In the language of modem philosophy Deism is the 
view which emphasises the transcendence of God but denies His 
immanence Jn contrast to Deism, Theism affirms the presence 
of God in the world, holding both iminanencc and transcendence 
Pantheism {qv) presents a contrast to Theism of the opposite 
kind to that winch we have found m Deism Pantheistic systems* 
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though widely different from one another m spirit and presenta- 
tion, agree in making an identiffcation between God and the 
Universe It is sometimes said that Pantheism maintains divine 
immanence while eliminating from its creed every vestige of 
divine transcendence This manner of expression, though open to 
criticism, has the merit of making clear the mam difference be- 
tween Pantheism and both Deism and Theism Certain philo- 
sophical systems may be classified for this purpose under the head 
of Pantheism Spinoza’s philosophy of God as the Infinite Sub- 
stance and some forms of Absolute Idealism, as for example, that 
represented m England by the late T H Bradley cannot be de- 
scribed as theistic in the narrow sense of that word and are, 
theologically considered, pantheistic m tendency Dualism is to 
be regarded as another theory which, m some of its forms, has 
affimties with Theism but is in essence different Properly, Dual- 
ism means a view of the world which attributes its existence to 
two different or possibly antagonistic principles both equally 
ultimate, whether those principles be conceived as two deities, 
as in some forms of Zoroastrianism, or God and matter as m 
Mamchaeism A modified Dfiahsm enters into most Theistic 
theories, but no theory could be called fully Theistic which was 
satisfied with a final Dualism 

We may now proceed to state m a positive manner the general 
tenets of Theism It must be remembered that pure Theism has 
never been a widely influential religious belief In the historical 
religions Theism is mixed with other elements, or rather perhaps 
IS the basis of them Thus Christ lamty is a Theistic religion, but 
its distinctive characteristic is the doctrine of the Incarnation 
In the same way Mohammedanism is Theism modified by special 
beliefs about the revelation of Allah through Mohammed The 
fundamental conception of Theism m all its developed forms is 
that of a Being who is at once the supreme Value and the Source 
of all fimte existence Theism has usually thought of the Supreme 
Being as m some sense personal, or at least as One with whom 
piersonal relations were possible This Supreme Being, m Anselm s 
phrase, td quo majus cogttan non potest, is, m the Theistic view, 
neither identical with the Universe nor wholly aloof and separate 
from it The relation of God as Cause with the world has been 
conceived m various ways, the most common being creation, which 
itself may be capable of more than one mterprctation The idea 
of emanation, howe\er, has also been employed, as in the Neo- 
Platonic philosophy (chief exponent Plotmus, ad 204-270) 
v^hich exercised a considerable influence upon Christian theology 
The peculiarly Theistic doctrine of the relation of God with the 
world IS often expressed by the phrase, “God is both transcendent 
and immanent ” 

ARGUMENTS FOR THEISM 

Theism, being a reflective theory and not simply a religious 
faith, has sought to defend its position by rationd arguments 
Historically, three arguments have been supremel> important and 
are sometimes known as the “traditional proofs ” They are the 
Cosmological, the Teleological, and the Ontological arguments 

The first philosopher, at lea< in the West, to state an argument 
which he held to be demonstrative of the existence of God is 
Plato The proof which he gives (in the Laws X ) is the starting 
point of the rational theology or “natural” theology which claims 
to establish the being of God on the ground of reason The Laws 
18 universally admitted to be the work of Plato’s old age In his 
earlier writings Plato had made use of the idea of God and indeed 
the conception was central m his thought He had constantly pro- 
tested against unworthy ideas of the divme and asserts both m 
Republic and Tkeaetetus that God is perfectly good and cannot 
be the cause of evil The proof in the Laws may be regarded as 
the fruit of long reflection on the problem and contains the germ 
of much subsequent development The proof turns upon the 
existence of motion and change Motions and changes may be 
divide^ into several classes, but theie is one fundamental distinc- 
tion, that between spontaneous and communicated motion It can 
bis shown that spontaneous motion must be prior to communicated 
motion, since if there is motion at all it cannot all be com- 
municated Now the soul IS the source of spontaneous motion, 
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as distinguished from matter which can only receive communicated 
motion Hence the soul is prior to the body The motions m the 
Universe which have no human origin must likewise be referred 
to a soul We are thus led to the conception of a Soul of the 
world But the motions of the Universe, and m particular of the 
heavenly bodies, are orderly and thus indicate that the World 
Soul IS rational and good, the “mmd which ordered the universe ” 
In Plato’s argument two of the “rational” proofs are joined — 
the Cosmological (from the existence of a universe in which 
motion exists to a Source of motion), and the Teleological (from 
the existence of order to the Divine Mind as its ground) It will 
be convenient to consider these arguments m their subsequent 
formulations separately 

The Cosmological Argument. — ^The philosophy of AnstotU 
IS not, like that of Plato, profoundly refigious in spirit, and the 
concept of God in Aristotle’s thought has little religious sig 
nificance, being mainly a metaphysical conclusion, but the formu 
lation of the cosmological argument by Aristotle has been of 
primary importance for Christian philosophy Like his master 
Plato, Aristotle rises to the thought of God from the fact of 
change and motion (kivr}<ns) which means for bin) much more 
than change of place Motion is conceived by Aristotle as the 
passage from potentiality to actuality (dvpa^if and ipepyeia) 
Every change which actually occurs is the realization of a poten- 
tiality which was hitherto latent Associated with this conception 
IS Aristotle’s doctrine of “form” and “matter ” Every concrete 
and finite existence is composed of matter and fonn and it is the 
latter which gives to it a specific nature In “sublunary” existences 
the expression of form is always imperfect, the matter never 
being absorbed in the form completely The motion and change 
of the world are therefore explained as the striving of the potential 
to become actual, of the forms to become fully realised The 
universe which is in constant motion is not, however, self explana- 
tory, the change must have some source beyond itself This 
source IS God, who must be conceived as at once the First Mover 
and the Unmoved There can be nothing higher than God, other 
wise He himself would be moved towards that higher being God 
must exist or there would be no movement God is therefore pure 
form and pure actuality, in Him there is no “matter” and no 
potentiality He is the realization of all form and of all poten 
tiality Thus God moves the world cos epdipepou, as an object of 
desire, but it is an essential part of Aristotle s view that God 
does not desire or need the world The world is not even known 
to Him as it exists m actuality He contemplates the pure forms 
which are the content of His own intellect The outcome of 
Aristotle’s reflection is then a Deity who is completely trans- 
cendent and pure thought All personal relations with the world 
every trace of emotion and even moral goodness is excluded from 
his nature which is described as a thinking of thought (pSrjan 
poi^aeojs) (Anstotle, Physics, Bk VIII , Metaphysics, Bk XII > 

It IS one of the curiosities of history that a theology so “intel 
Icctualist” should have profoundly influenced the thought of 
Christianity which is m spmt widely different from that of Ans- 
totle Yet the Aristotelian logic and metaphysics formed the basis 
of the great constructive systems of the middle ages, the 
scholastic theology, of which the greatest representative is 
Thomas Aquinas (1227-1274) The cosmological argument forms 
the basis of St Thomas’s rational theology It was a fundamentil 
conviction with him that the preamhtda fidet, the foundation 
truths of religion, were demonstrable by the human reason with 
out the aid of Revelation In his greatest, though unfinished work 
the Sumnia Theologica (Pt I , Quaest 11, art 3), he gives five 
proofs of the existence of God, of which four are versions of 
the cosmological argument (i) The argument from motion 
“Any thing which is moved is moved by some other thing 
one thing moves another m so far as the former is in actuality 
for to move is nothing else than to draw anything from poten 
tiality to actuality But nothing can be brougk from potentiality 
into actuality except by means of something which is alreadv 
m actuality It is impossible that m the same respect and 
the same manner anythmg should be both moving and unmoved 
or be self-moved ” We cannot go on to infinity m the senes of 
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“movtjfs” which are moved, for in that oatih ihttt 

would be no first aourte of movement and consequently no move^ 
mcht at all We must then conclude that them is a first source 
of movement which is moved by nothing else— i t , (Jod (i) The 
ifgutnent from Ejficmit Cmies Experience Shows that there is 
in order of efitcieftt causes Nothing can be the cause of itself, 
for that Would imply that it was onor to itself We cannot rest 
content with an Indefinite senes of causes and effects, because if 
there IS no Eirst Cause there can be no last effect Hence we con- 
clude that there is a First and Cncauscd Cause— God (i) 
Argument from tind nites'^ary Some existences 

are possible and not necessary, / e , they may exist or not exist, 
being generated and corrupted But all existence cannbt be Of 
this nature, for unless there were necessary existence there would 
be no ground for possible existence If there are necessary 
existences there mui>t be an existence which is necessary in itself 
and dties not derive the necessity of its existence from some other 
ne( essary eJdstenCe An indefinite regress is as impossible here as 
in the case ot cftcietit causes There must therefore be Something 
which IS necessary t , God (4) Argument from degree 

qwihty ot iiakie We find things more ot less **good/’ *'true^* and 
‘Vxcelltht “More’ or “less’* Is predicated accordiiig to degree 
of approach to a “greatest ” There is therefore something which 
IS most true, good and excellent— 1 1 , God 
ft should be ob'^trved that the first two forms of Aquinas’ 
(osmological argument lead to the conception ot a purely Trans- 
( ftidCnt Deity while the latter two suggest Immanence 
The cosmological aigument, very much in the form which was 
given to It by Afistoifc and Aquinas, appears as a fundamental 
element in many philosophies Mention must be made of Leibniz 
who sutH^lvmented it b> hying down a new law of thought— fhe 
law of “sufficient rcason’^’*— iccording to which “for everything 
there must be a sufficient reason why it iS so and not otherwise,” 
thus making it clear that, for him, the basis of the Cosmological 
argument was not empirical observation but a rational and self 
evident principle— that of universal taUsaticm 
The cmjecimnB to the traditional cosmological argument have 
been formuhred bv flume and Kant The former struck a blow 
at the Simplest and tnost obvious version of the argument— that 
to a Fi^t Cause—by his sceptical analysis of the ideas of cause 
and necessary connection, though it fehoUid be noticed that he 
himself appears to have retained the conviction that the concep- 
tion of a First Cause could not wholly be abandoned In ffume^s 
s-iew, howex’ct there is no universal principle of causation The 
idea of necessary connection between phenomena is denved from 
haWt breeding evtjectatitm and the so-called *T>riftc!ple of causa- 
tioft^ is *dut to nothing mote than “the mind\ propensity to feign,” 
»e , it is a conMmient fiction Obviously this view, which Was but 
the logical tonchtsion of the ompHcal movement m English 
plififosophy undermines the whole of our knowledge of the natural 
mdet and physical sciente but it has iad *50 a direct bearing on the 
cosmologTcal argument for if causation is t principle on which 
we cahTiot It ly when dealing with phtmomeim, we tannoi ufee it 
to take us beyond phetiomena to God Kant attempted to save 
our knotdtdge of Nature from Harness sceptical objections fle 
<fid sb m \ somewhit equivocal fashion He held that tie “cate- 
gories ’ which the mmd employs in synthesixmg perception (cause, 
subscatree etc ) aft u pmti in the Sense that tie mind dOfcS not 
derive them from ettierience but necessarily uses them m order- 
ing expethmee— -in short that Nature apart from Mind has no 
existence, but in some sense “Mind makes Nature * Kant Is 
emphatic^ however, in his limitation of this prbidpfc Tie Cate- 
gories bf the understanding are confined to mlmg with phenom- 
ena The use of such a category as ( acrsatton to tatty us beyond 
phenomena to a super phenomenal Reality 5 s an ifieglrimate— a 
“tmnscendent^— use This is the teal ground ot Ktnt^ Objec- 
tion, u Is based upon his rigid !imita:tio!i ot the understanding 
to pltenomerta Some speaal criticisms are also of permanent in- 
tetest Kant points out that the atgmneni, in the only form which 
he discusses (that Of efficient camattOn), does not, even If sound, 
lead to the conclusion that God exists, but only that a First Cause 
of oomt Bnd exists, and in order to attsin the conce^ion of God 


we need another argumcht^he Ontological With reference to 
the alleged impossibiitty of conceiving an mfiiike series of causes* 
Kant remarks that the inconceivability attaches also to the idea 
of afi uncaused cause, and there is therefore no reason Why the 
mind should embrace one alternative rather than the other 

tn spite of the objections to which the traditional form is open, 
the Cosmological argument in a wider application has kept its 
power In modem philosophy all those systems which employ the 
idea of an Absolute keality arrive at the Absolute by some kind 
of cosmological argument An Important example of this is 
found m the Theislk philosophy of Hermann Lotxe The impos- 
sibility of rendering intelligible the fad of “transeunt” causation 
(f e , that change in one thing is the occasion of change tn another 
thine), so long as we conceive the ultimate reality to consist qf 
a collection of indefiendent “reals” leads to the conception Of an 
all embracing Absolute of which the particular things and their 
changes are modifications Arguments of this type lead rather to 
an immanent Deity than to the transcendent God of Aristotle 
and Aqumas 

The cosmological argument has pemianent value, though it 
has not the demonstrative force which was formerly attributed 
to it It serves to substantiate the conclusion that “nature ” what 
ever we may mean by that term, is not a Self-explanatory system, 
and therefore to support the Theislic view as preferable on ra- 
tional grounds to rival hypotheses The form of the cosmological 
argument which begins with the apprehension of values, such as 
goodness and truth, has received little attention m the history of 
thought, but is one which has most positive weight for modern 
philosophy Modern Theism would lay great stress on the con 
tention that the existence of goodness, beauty and truth in finite 
expenence compels us to postulate an absolute Goodness, Beauty 
and Truth 

The Teleologioal Ai'jtui!iient4-«-‘This argument, sometimes 
called “the argument from design ” is rightly described by Kant 
as the most impressive, the most easily comprehended of the 
traditional “proofs ” Like the cosmological aigument it is n 
postman in character, since at starts with the observed fads of 
adaptation to etids m the natural world As we have seen, however 
when referring to Plato, the teleological argument may bt based 
upon the more general consideration of the order of the universe 
The purposive character of the events of the world was a common 
topic of Stoic philosophers m connection with their doctnne of 
Providence Here again we may turn to Thomas Aqumas for a 
succinct statement of the argument in its common form It is the 
fifth proof of the existence of God given by that philosopher 
— the proof from the gubefnaUo of things “Some things Which 
have no power of knowiof , fuch as ntturai bodies, work for ends, 
as IS manifest from their constantly, or at least frequently, work 
fng m the same way for the attainment of that which is best 
Now such things as have no power of knowing do nUt tebd 
towards an end unless they are directed by some being which has 
knowledge and mteliigente ” {Suinm n^ohgim, Pt I (^aest 
11 art 3 ) It will be noticed that them ate two dements in this 
argument (a) the Observation of ^Svotkmg for ends”, (b) the 
inference from this to a directing Intelligence 

The evidence for working for ends or the adaptation to pur 
poses on which stress is laM has varied, at times the main empha 
sis has been on general adaptation of the Universe to the eristtmee 
and well-being of men ot, mote abstractly, to the production of 
values, at other tftmes the argument has turned chiefly upon 
ml instances of appaienl design as, eg, the human eye The 
latter type of ^foasonlng was prominent among the nationalist 
Theolo^ans of the isth and ipth tenturies Raley’s 
f Aeotegy, wUh Its famous analogy between the eye and a Watch, 
is a fatnihat example of this kind of presentation 

Before proceeding to a discussion of the present position of the 
teleolotocal argument it Will be well to note the Objections and 
limitations which arise bn a consideration of the argumi^t Itseif 
These again have been dearly stated by Kant It is obvious that 
the atpmienf by itself is not suffirient to demonstrate the eiMente 
ot God Even W It be admitted that there are exudences of de- 
sign, h does not toHow that they are due to one Mind the fgtte 
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Be e]C|>iftined on the bypotbeait of eeveml rntdligences It j 
19 oni)^ when we have reaob^ the concluivum on other grounds 
that the Source of Being i$ one, that the tcLeoiogical argument 
may tend to show that Source to be intelligent* The argument 
again, tends to auggeat an analogy with the carpenter or sculptor 
who makes the best of his material and thus to lead to the con 
ception of God as the Architect of the Umverie working upon 
alien inatenal It may be alleged further, that the argument is 
baaed upon purely subjective estamateS, and implies an absurdly 
anthropocentric conception of the universe It cannot be domed 
that the teleological conception has frequently been earned to 
ridiculous extremes, and attempts have been made to show that 
this IS the “best of all possible worlds” in the sense that all its 
features minister to human convenience, but these extremes aro no 
necessary part of the argument, and it may be observed that BLant 
himself, m the Crthqm of Judgmnmt^ allowed that the teleological 
judgment is necessary and inevitable in dealing with living beings 
and the appreciation of the beautiful 

A permanent difficulty for the teleological argument is the 
existence of evil, particularly of pam, waste, and the missing of 
apparent ends If stress is laid on the “working towards ends” 
which are good, stress should equally be laid upon the working 
towards ends which to us appear to be bad Additional weight 
has been given to this objection by the evolutionary theory of 
the origin of species through the struggle for existence and the 
i»umvai of the httest The Darwinian theory of evolution seems 
to make death, defeat, and their concomitant pam, a necessa^ 
part of the evolutionary process On these and other grounds it 
has been held by Guyau, Bertrand Russell and many others, that 
there is neither beneticent nor maleficent purpose in the world, 
but that Nature is indifferent to the hopes, aspirations and needs 
of man borne answer to these objections may be attempted It 
is argued, for example, that the amount of pam in the lower 
orders of creation has been greatly exaggerated by the tendency 
to interpret the experience of the lower animals in terms of our 
own, and by the neglect of the consideration that the pains of 
anticipation are absent m sub human creatures Sufiermg ui 
human beings again may he supposed to serve spiritual ends (tee 
Tames Martineau A Study of Rekgton) The most conclusive 
answer attempted to the problem of evil as an objection to a 
teleologically ordered universe is that of Leibnk, who maintained 
that this 16 the “best of all possible worlds ” Any other world 
would have contained more evil and less good than the actually 
existing one This view deptnds upon lx*ibnizs conception of 
the nature of possibility which, according to him, is determined, 
not by the arbitrary will of God, but by “eternal verities” which 
ire absolutely valid for the Eternal Mind Thus out of an inffmte 
number of possible worlds the Creator chose that which included 
the greatest sum of good, and the evils In it exist as necessary 
oaocHtions for the greater sum of good This theory has beeri 
somewhat unfairly summed up by F H. Bradley m the epigram, 
“The world is the best of all possible worlds, and everything m 
it is a necessary evil ” 

We may remark here that our view of the teleological argu* 
meat will be profoundly affected by our view of the meaning of 
“good” and 'lvalue ” If we are “hedonists,” believing that good 
means pleasure and the absence of pam, the teleological argument 
will have little weight The Universe i| plainly not designed to 
affhrd the greatest possible degree of pleasurable feehng If on 
the other hand, we conceive that value means the development of 
spiritual and moral persons the argument will appear in a different 
and more favourable light 

The rise of the evolutionary concept has had another and even 
more important effect on the teleological argument The ptin- 
cipic of the adaptation of species to their environment by survival 
of those bent adapted has removed the favourite examples of 
teleology, such as the eye, from the sphere of directly created 
things and offered a “natural” explanation of their delicate ad|uit^ 
ment* The Darwmfan and post-DarwIttian theiories of Wological 
evolutloti seemed to destroy the basis of the moat popular arp* 
ment for Thitoi K was evident that if the argument Was valid 
itiOlltimeiMcom^ Poiwvoktlonory exponents 
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of the teleological argument have consequently lud stress not on 
particular msiances of apparent design but on the general trend 
of evolution which^ it is maintained, can only be explained by the 
hypothesis of Divine Providence A aubtie statement of this hnc 
of thought ts to be found m Lord Balfour’s writings the Founda- 
t%<m$ of BtU$f and Hummtsm and Thmfn m which he urges 
that, unless there is some mtelhgcnt guidance of evolution, the 
values of truth and bcatity cannot be maintained 

Ihe philosophical analysis of the idea of evolution m the 
present century has ltd many thinkers to abandon a purely 
mechanical conception of its method The problem of newnes*^ 
and the development of values has engaged attention M Bergson 
has completely abandoned the mcdiamcal view and substituted 
the idea of “creative evolution,” new types of existence being in 
his theory the result of the effort of the &lan Vital to achieve frec^ 
dom Somewhat analogous is the conception of “emergent evolu 
tion” which has been worked out by Professor S Alexander and 
Professor C Lloyd Morgan and adopted by several other English 
authonties The “emergent” theory of evolution distinguishes 
between two types of effect, “resultants” which are the predictable 
outcome of previously existing conditions, and “emergent^’ which 
arc specifically new and not completely predictable New species, 
and m particular new types of being, such as life, consciousness 
and self-consciousness, would thus belong to the “emergent” type 
of effect None of these writers would desenbe his view of evolu- 
tion as definitely teleological, and Bergson is as much opposed to 
teleology as to mechanism , but it is obvious that such conceptions 
of evolution are leading in the directum of at lea^t 'immanent 
teleology , and it may be argued that a purely immanent u leoiogy 
IS not by itself an intelligible conception On the whole then, it 
may be said that the movement of thought is in f'lvour of a 
restatement of the teleological argument 

The inherent tendency of the human mind to think in the 
teleological mode suggests that there is really an a prwn element 
m the argument The mind is irresistibly impelled to regard the 
Universe as rational ic? , as pt rvious to its categories and methods 
of thought On this irresistible assumption or “act of faith” the 
whole structure of science is built It is one further step m the 
same process to regard the Universe as rtlional in the fullest sense, 
as a toicologicil system which exists for an end which we 
can accept as reason for its existence — the production of values 
or of good 

The Ontological Argument — ^This is the only one among 
the traditional ' proofs” which is explicitly a pnon It is the 
inference from the idea of God to tile existence of God, and does 
not employ any data derived from observation The argument 
though adumbrated by S Augustine, was first clearly presented 
by S Anselm (i033--ii09> m his work the Pro^logitm Even the 
fool “who says m his heart, there is no God” has the idea of God, 
otherwise he would not be able to denv His existence The idei 
of God h the idea of “that than which no greater can be con- 
ceived” (id qua mhd majus cagttari potest) Now this idea can 
not be in the undtrst Hiding alone because if it were, it would 
not be the idea of that than which there can be nothing greater for 
a Being who existed would be greater than a being who did noi 
exist (It should be noticed that mafus does not mean simplv 
magnitude but includes value ) In other words, the idea of the 
greatest conceivable implies the existence of that Greatest Th( 
obvious objection to this line of reasoning was raised by Gaumlo 
during Anselm’s lifetime in his Ltbot pio /nsipwnie Guimilo 
dissented from the passage from idea to existence and adduced 
the famous illustration of the * perfect island ” which he argued 
on Anselm’s principle must exist The essence of Anselm reply 
to this objection is to draw a distinction lietween that which is 
the greatest conceivable absolutely and that svhiih is the greatest 
only relatively as the member of a cla-^s The idea of God is the 
i(ka of '“that than which nothing greater can be conceived ’ ab^o 
lutely, and to this idea alone the ontological argument apphes 

The subsequent history of the ontological argument has been 
curious It has been rejected by many considerable thinkers as 
a patent fallacy and by others regarded as the foundatitm of con 
Stiruetlve thought Descartes, who is sometimes held to be the 
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father of modein plulo$ophy, adopted it m two forms as the 
corner stone of his system, the bridge by which he passed from 
universal doubt to confidence m the possibility of knowledge 
Dtscartes places m the forefront the consideration of the posses- 
sion by the mind of the idea of an infinite and perfect being, and 
the question how this idea can originate I cannot derive It from 
myself, because I am certainly neither mfimte nor perfect The 
idea then implies a really existent infinite and perfect Being as 
Its source Descartes adds an important element to the argument 
by distinguishing between the positively infinite and the merely 
“indefinite” The latter is a negative idea implying simply the 
absence of limits, the former is concrete, and is the idea of God 
Unk ss I w( re in possession of the positive idea of infinity and 
perfection I should not know myself to be finite and imperfect 
Descartes also states the ontological argument very much m the 
form given to it by Anselm Though in all other instances it is 
possible to distinguish between essence and existence and to con 
teivc of a being as not existing, this is not possible m the single 
case of the ide i of God “The existence can no more be separated 
from the essence of God than the idea of a mountain from that 
of a valley Jt is not less impossible to conceive a God, that 
IS, a btmg supremely perfect to whom existence is wanting or 
who IS devoid of a certain perfection than to conceive a mountain 
without a valJcy ” (Meditations III and V ) The ontological 
irgument was also adopted by Leibnir, who made the addition to 
It that we need first to demonstrate that the idea of God is the idea 
of a possible existence 

The great flaw in the argument m its traditional form was 
clearly shown by Kant, who pointed out that it implies existence 
to be an attribute of the same nature as other attributes the 
absence of which would constitute imperfection, whereas this is 
not the case, since every concept we form is of a being as existing 
m some sense Kant’s illustration however, of the “hundred 
thalers,” which arc the same in properties m the imagination as 
m the pocket though not the same m usefulness, seems to miss 
the point even more obviously than Giunilo’s perfect island The 
Iiermanent value m the ontological argument has been emphasised 
hv Hegel It is the necessary attempt to bridge the gulf between 
thought and things, between concept and reality In this sense it 
IS really at the root of all thought However we may express it, 
we are eompelied to hold that what the mind necessarily thinks 
(jm mind is real, that there is no impassable chasm between the 
''ordo idtarum'^ and the ^^ordo rerum** All philosophies which 
distinguish between appearance and Reility on the ground that 
the irrational cannot be the real, rest upon something akin to the 
ontological argument Probably it would be better to say “upon 
an ontological assumption” The ontological argument is, in 
truth an attempt to put mto the form of a trim of reasoning a 
postulate without which the mind is heJplcss It nnv be questioned 
therefore wkther the ontological argument or postulate leads us 
directly to the God of religious experience It leads rather to the 
conception of an absolute or rationally coherent system of being 

Before k i\ mg the famous “three proofs” a remark must be 
made on their \alue for modern Theism Before Kant’s drastic 
criticism thea were taken to be demonstrative proofs of the 
existence of God at kast by the rational theologians It is clear 
that as demonstrations they are unsatisfactory This does not 
mean, however thit they are devoid of value The post Kantian 
Theist would, in most casts, adopt a different approach to his 
problem The central question of constructive philosophy does 
not present itself to him in the form given the idea of God as a 
belief, to find some rational proof of His existence Rather the 
problem presents itself as analogous to the scientific problem 
given the universe as disclosed m experience, to find the most 
reasonable account of it Several hyimtheses present themselves 
for consideration, among them Theism The question before the 
mmd of the philosopher, therefore, is to decide which of the pos- 
sible hypotheses squares most adequately with the whole experi- 
ence of the universe which is open to us The Theist maintains 
that his hypothesis is the most rational in this sense The tradi- 
tional arguments, on this view, call attention to vanous aspects 
of the umverse which, when taken up into reflective thought, go 


to support the Theistic view Thus in spite of their failure i 
demonstrative arguments they have great value as indicating lines 
of thought, suggested by experience, which tend to substantiate 
the Theistic theory (For a fuller statement of this see W R 
Sorley, Moral Values and the Idea of God, and W R Matthews, 
Studies tn CkrtsHan Philosophy ) 

The change in the method of approach to which we have 
referred m the preceding paragraph is reflected m the type of 
argument on which modern Theism has laid greatest stress 
Though not putting on one side the “rational” proofs, the main 
appeal in the philosophy of Theism has been to considerations 
drawn more directly from experience, and particularly from moral 
and religious experience 

The Moral Argument.^ — Kant is the historical turning point 
in the philosophy of religion His cnticism of the Theistic proofs 
was not made in the interest of Atheism and he was an agnostic 
only in the technical sense that he denied the possibility of arriv- 
ing at a knowledge of God by the pure or speculative reason 
Religion belongs to the sphere of moral faith of the “practical 
reason” There are three postulates of the moral reason, God, 
Freedom and Immortality, these cannot indeed be proved in any 
scientific manner, hut the consideration of the limits of theoretical 
knowledge leads us to see that the pure reason cannot disprove 
their validity It remains neutral We are therefore free to affirm 
the three ideas without which our moral experience of the author- 
ity of the moral law and the inexhaustible ideal of holiness could 
not be conceived as rational This is Kant’s fundamental position 
The tram of reasoning by which he seeks to establish the neces- 
sity of the postulate of God is less important, being complicated 
by his peculiar views of the nature of the moral experience The 
argument turns on the alleged moral demand that the highest 
holiness should ultimately coincide with the highest happiness 

The moral argument has been presented m vanous forms by 
important writers of the 19th and 20th centuries Thtones of 
ethics naturally fall into two classes, (i) those which take the 
fundamental concept in morals to be duty and the moral law, 
(2) those which take the idea of the Good to be fundamental 
Irom both of these standpoints Theistic conclusions have been 
defended James Martineau in his Types of Ethical 1 heory and 
A Study of Religion adopts on the whole the first, 1 H Green s 
Prolegomena to Ethics and W R Sorley’s Moral Values and the 
Idea of God are salient representatives of the second, while Dr 
Hastings Rashdall’s Theory of Good and Evil conibines to some 
exUnt both points of view 

There are three elements m the moral consciousness on which 
stress IS laid m Theistic arguments (a) The authority which the 
conscience attributes to the moral ideal This umque authority 
cannot, it is urged, be expl lined on any view which does not allow 
us to find the moral law in some way built mto the structure of 
the world, grounded in Reality Other possible accounts of the 
source of the sense of obligation really issue m an explaining 
away of the moral “ought ” and hence in the consequence that 
the fully moral life is irrational Further it is urged, the Theistic 
view IS the view which most clearly enibles us to hold that the 
moral law is not simply imposed cxiemally but is the expression 
of the deepest self and also that it is no mere individual product 
but of universal validity (b) The “objectivity” of the moral 
ideal The conscience cannot be satisfied with the belief that the 
moral ideal is dependent upon opinion, whether of the individual 
or of groups In spite of the obvious fact that moral ideas change, 
the moral life depends upon the conviction that the moral ideal 
itself 18 absolute Though men’s apprehension of it may grow, 
their apprehension does not create it It may be argued that 
Theism gives us the most rational account of this aspect of the 
moral consciousness, since it suggests that the moral ideal may 
exist in the thought of God (c) The content of the moral ideal, 
particularly when viewed in its social aspect Though we know 
what we mean by progress, we cannot conceive any temporal cott- 
dition which would be the final goal of social progress Unless 
therefore we are prepared to allow that progress is towards an 
end which is inhereqtly unattainable, we are led to the thought 
of an End which is beyond the temporal order Here again the 
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theistic hypothesis appears to offer the most reasonable view, 
since It would hold that perfect communion with God and herein 
with all rational beings, is the nature of the highest Good The 
central thought of the moral argument in all its forms is this 
given man’s moral expenence at its highest we have the choice of 
regarding it as rational and significant, or of explaining it away 
as partially founded on a mistake with the probable consequence 
of weakening its effectiveness If we choose to regard it as 
rational and sigmficant Theism is the view of the world which 
will most adequately fulfil our demands 
The Argument from Values in Gencral^Stnctly speak- 
ing the moral argument is a special case of the line of reasoning 
which sets out from the existence of values The world manifests 
the character of having value, or of being the occasion of our 
apprehension of value Truth, goodness and beauty are real m 
our experience In every case however, we are led to the con- 
ception of an absolute value, a complete Truth, a perfect Good 
and Beauty The very fact that we recognise degrees of truth, 
goodness and beauty, implies that we tacitly presuppose an abso- 
lute standard towards which the partial values which we enjoy 
are approximations Nor again, can we suppose that in the end 
these values are opposed to one another, though in finite expen 
ence they may sometimes seem to conflict On the contrary, the 
Ultimate values mu-^t form a Unity, or rather perhaps be aspects 
or attributes of one Supreme Value, whuh is what we mean by 
God This IS the line of thought which cames on the Platonist 
tradition in Christian philosophy and is impressively stated by 
Dr W R Inge m his Philosophy of Plotinus and other writings 
Religious Experience — Among the ancient arguments for 
Theism should be enumerated the argument e consensu Gentium^ 
from the agreement of the nations The evidence to be derived 
irom the fact that all men everywhere believed m the Divine was 
insisted on by the Stoics and has been held to show that the idea 
of God IS ^‘innate” m the human mmd Precisely in this form 
the reasoning is open to objection Locke, in his polemic against 
* innate ideas” m general, pointed out that the argument collapsed 
when we asked, what idea of God is innate? for the conceptions 
of the dmne held by savages differ profoundly from those of 
civilized nations The study of Comparative Rehgions since the 
time of Locke has served to suf^rt in detail his contention, but 
on the other hand it has shown, that religion is practically a um- 
versal phenomenon wherever the human race is found A new and 
more profound approach to Theism which has some affinity with 
the old argument e consensu Gentium, has been opened by this 
enlarged knowledge It is now possible to study the religious 
experience of mankind as a whole When this is done we can dis- 
cern an upward movement of the experience and of the concepts 
of the Divine m which it finds expression This upward movement 
does not take place over the whole field, but certain pnnciples 
of development may be noticed which are fully exemplified only 
where the religious impulse has free course The primitive ideas 
of animism and polydaemonism, give place to polytheism, which 
m turn is displaced by monotheism either m the form of pan- 
theism or ethical monotheism It is always open to the cntit to 
dismiss the whole religious experience of humanity as based on 
illusion and mistake, but such a drastic rejection of a universal 
type of consciousness is hard to justify If we base our knowledge 
of the Universe on expenence, religious experience has a claim 
to be included If further, we find that the religious expenence 
tends to pass from obviously inadequate forms to forms which 
lend themselves to rational presentation, we shall be justified m 
regarding the later and higher as the nearest approximations so 
far to adequate discnminations of the Object with which all 
religious experience is concerned 
Parallel to this consideration of the general development of 
religious experience runs the evidence to be denved from a study 
of the great religious personalities, and particularly of the mystics 
The mystical type of religious ‘"gemus” seems to enjoy an imme* 
diate contact with the Divine, and the statements made by such 
persons have some general agreement Too much stress should 
not be laid on their testimony to the truth of Theism, since 
some of the evideUre would support Pantheism rather than 
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Theism, and there is a tendency among mystics to interpret their 
expenence in terms of the religious imagery m which they have 
been brought up The witness of the mystics to the supernatural 
is impressive, and they may be linked with the general argument 
from religious expenence as salient instinces of its power at 
every level It is urged by several Christian wnters that the 
definitely Theistic mysticism of the Christian m> sties is a higher 
and more complete type of mysticism than any other (See, foi 
example, W R Inge, Christum Mysticism, L Underhill, Mv^ 
ticism, and R Otto, West O^tliche Mystik ) 

In concluding this summary of grounds of Theistic belitf ve 
must remark again that few philosophical Thtists would rest their 
case on a direct demonstration or claim that they were in posses 
Sion of an ‘‘apodeictic” argument, they would urge that the full 
force of the reasons in favour of Theism can only be appreciated 
when It IS compared with other possible views of the Universe 
and that several converging bnes of thought form a tumuhtivt 
argument which is difficult to resist 

SOME PROBLEMS OF THEISM 

Ihe Theistic view of the world is naturally impelled to articulate 
itself by considering the problems of the nature of God and His 
relations with the world Some of the more important of these 
problems must now be briefly indicated 

Divine Personality — Most I heists, if not all, would agree 
that God IS, m some sense, personal, or at least not of a nature 
infenor to personality The latter tenet seems to be implied in 
the Theistic hypothesis, for otherwise God could not be thought 
of as the Supreme Value It is imixirtant however, to distinguish 
between the two propositions, *‘God is personal” and “God is a 
person ” Though the second of these propositions has been held 
by many Theists, it is not an essential point Orthodox Christianity 
cannot be cited on behalf of the belief that God is a person for 
the doctrine of the Trinity would suggest that the Godhead is a 
Unity of Persons No one, of course, would maintain that God 
IS a person in precisely the same sense as human beings are per 
sons, and in view of this some would prefer to s{>eik of the 
Divine Nature as Supra-Personal others, on the contrary, as for 
example Lotze, would hold that God alone is the perfect person 
and that finite selves are “pale shadows” of His personalitv No 
very vital principle is involved in this difference so long as those 
who prefer the term “supra-personal” are clear that it is not a 
polite phrase for “impersonal ” Theistic religion is profoundly 
concerned to maintain that God is a being with whom personal 
relations are possible, if that be abandoned we shall be com- 
pelled to dismiss that religious expenence which Thcists take to 
be the highest and most significant, as illusion The mam the 
oretical ground for accepting Divine Personality is the contention 
that personality is the highest t3q)e of existence known to us 
the “bearer” the discerner, and the creator of values and also 
that personal life is the most conspicuous instance of multiplicity 
m unity, it is, as Plotinus called it, a iv the category of 

personality would appear, m its ideal form to suggest an ultimate 
solution of the problem of the One and the Many A difficulty his 
been raised concerning the attribution of personality to God on 
account of the alleged necessity of a “not-self” distinguishable 
from the self m all cases of self-consciousness The discussion of 
this problem by Lotze in his Mtcrocosmus (Bk IX , Chap IV ) 
remains the classical authority It is noteworthy however, that 
this special difficulty docs not press with such force upon the 
Trinitarian form of llieisra On any Theistic view it would appear 
that the created order must be m some sense a “not-self with 
respect to God, since the identification of the created order with 
the Being of God would be Pantheism 

Divine Attributes-— The Theistic doctrine of God has usualh 
included an account of the Dmne Nature under the title of 
“^ttnbutes,” but the error must be carefully guarded against of 
conceiving the Divine Nature as the sum of the Divine Attributes 
They are rather different aspects from which the Dmne Being 
may be viewed by us The traditional division is into Meta 
physical and Moral The Scholastic Theology considered the 
Metaphysical Attributes to be those which refer to God as He is in 
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Himself and the Moral Attributes those which refer to Him m 
relation with the world It may be questioned however, whether 
the human mmd is capable of having knowledge of God of that 
ibsolute character suggested by this dehmtion of the Metaphysical 
Attributes If the division be retained it is perhaps better to say 
<umply that by Metaphysical Attributes we mean those which have 
a pnmanly intellectual importance, such as Unity and Infinity, 
while by Moral we mean those which have a directly practical 
heanng, such as Righteousness and Love The classification, how- 
(ver is of doubtful value, smcc even the attnbutes which aic 
most evidently '^metaphysical’* have profound religious results, 
and those which are "moraF' have metaphysical import 
Reflection upon the Being of God has followed along two paths 
—the via n(gatn% and the vta emmenhae The first of these 
methods turns on the conception of God as the Infinite and 
works with a negative conception of infinity God, being infinite, 
cannot be desen^d by any predicates which would imply hmita 
tion All positive assertions, however, imply such a limitation 
It follows therefore that no positive quality can be affirmed of 
God, not even goodness or indeed even being, so that if we say 
that God 1$ td ip we must also say that He is equally ri 
Clearly this method leads to a posHlon which is hardly distinguish- 
able from Agnosticism The vpa emnentme starts with the con 
tcption of God as the Ground and Source of all existence and 
with the postulate that the Ground must be adequate to the con 
-sequences All positive qualities, therefore, which occur m created 
existence must be ascribed to God, but plainly not *'stmphater'\ 
they are, so to speak, raised to infinity Knowledge is m God 
Omniscience Will Omnipotence, Beauty perfect Loveliness We 
must observe here that the vta emmnim really implies the view 
that evil IS not positive being but pnvation or defect of being, 
a view which was held by Augustine and Aquinas , for if evil were 
a positive existence or quality of existence the argument of the 
vta emmntiae would lead us to predicate evil of God 
The Divine Attnbutes have been the subject of much subtle 
and intricate speculation into which it is impossible to enter here 
Bnef remarks on two must be made, since they are of great 
importance in Ihcistic theory Omniscience is the perfection of 
that quality of knowledge which is found imperfectly m some 
creited beings Evidently the Divine knowledge cannot suffer 
from the imperfections of human knowing It is scarcely appro- 
priate to imagine the Divine Intelligence engaged in "discursive” 
thought and pursuing trains of reasoning The most adequate 
human knowledge is that described by Spinosa as setentta 
mPmttvay intuitive knowledge in which grounds and conclusion 
are apprehended in one mtcllcctual act Of this kind, it would 
seem, the Dmne knowledge must be Wc are brought here to the 
recogmtion of one aspect of the Divine Infimty and Eternity 
Human knowing is a part of a temporal expentnee and therefore 
itself a temporal process The Divme experience and knowledge 
cannot be temporal or at least cannot be "m time ” A recogni- 
tion of this truth has important beanng on some of the puxxles 
of Chnstian and other Theologies connected with the Dmne 
Foreknowledge If the Divine Experience is not successive but 
simultaneous the expression "foreknowledge’* is evidently mis 
leading and indicates that in presenting to ourselves the Divine 
Nature and Experience we are compelled to make use of inade- 
quate concepts derived from our own exfienence, and hence to 
encounter problems which are insoluble because wc have not the 
terms in which to state them accurately 
The same remarks apply to the attnbutc of Omnipotence in 
which we attempt to indicate the nature of the Divine Will 
Clearly a supra temporal will is beyond our powers of adequate 
conception This does not prove, as Spinoxa bdd, that will is 
absent from God’s experience, but It certainly shows that we can- 
not transfer ideas derived from our expencncc of finite acts of 
will directly to the Divine Will The conception of Omnipotence 
gives nse to problems which are, in their nature, not completely 
soluble by human reason Two possible meanings of the word 
have been suggested It has been held, on the one hand, that 
omnipotence imphei not only the power to do all that is possible 
but sJso that the determination ol the possible is due to the will 


of God, so that the fundamental laws of thought and of morality 
are fiats of the Dmne Will and not bmitatlons upon it On the 
other hand, it u held that the will of God is determined by the 
principles of reason and goodness which are inherent in His 
Nature and that omnipotence means the power to do all that 
IS possible Of these two views the latter is to be preferred, since 
the former asks us to conceive of the Divme Will as arbitrary 
and not in any mteliigfble sense either rational or good Even so, 
however, it cannot be pretended that all difficulty has been re- 
moved from the conception of omnipotence, and we may perhaps 
be content to say, with Schleicrmacher, that both ommpotence 
and omniscience are ways of expressing the fundamental convic- 
tion of Theism that all things ultimately depend upon God 

Creation and Self limitation ^^Theiara does not identify 
God and the world It maintains indeed that God is immanent 
in creation but also transcendent, and it holds therefore that there 
is a real distinction between God and the world This distinction 
IS expressed m the idea of Creation Theism on the whole has 
preferred the idea of creation to that of emanation, which is the 
idea adopted by systems which lead to Pantheism Emanation 
implies thst the world proceeds from the Divine Being by a kind 
of necessary process, a common figure being that of the sun and 
Its rays Creation, on the other hand emphasizes the factor of 
will and implies that the world exists as a result of 'in act of 
choice Creition docs not neccssinly involve a belief that the 
world began at a definite moment of time or that the creative act 
of God IS single, it is perfectly compatible with the belief in a 
continuous creation which would be in harmony with modern 
theories of evolution 

Any belief in creation, and indeed any belief in the reality of 
freedom, seems clearly to necessitate some limitation of the 
omnipotence and perhaps of the omniscience of God At the same 
time Theism cannot admit that any portion of existence is abso- 
lutely independent of God To meet this dilemma the thought 
of a divine "self limitation’ has been employed Admittedly this 
18 a thought which cannot be articulated in any detail We cannot 
know the conditions of such self limitation But the conception 
itself IS required by the facts as they appear m religious and 
moral experience We may urge that the idea is not really con 
tradictory of omnipotence, for an omnipotence which could not 
limit Itself would not be omnipotent And there is no inherent 
difficulty m the moral attnbutes of God, for it may be argued 
that the development of free moral persons who can enter into 
communion with God is the ultimate purpose of creation, and 
that this end could not be attained apart from a limitation of the 
divine power which makes freedom possible and with t both 
moral good and moral disaster 

A difference of opinion among Theists exists on the question 
whether creation is in any sense necessary to God On this point 
traditional Christian theology and some modem ideahstic inter- 
pretations of Chnstiamty (t g , Hegel’s) arc at variance Chris 
tian theology on the whole has laid down that the world is m no 
way necessary to God and that its creation docs not add to His 
perfection or satisfaction The opposite view, which emphasises 
the Divine immanence, holds that the world is as necessary to 
God as God to the world A distinction should be made between 
the active and passive sense of "creation ’* Thus it might be con 
ceivcd that creation is an essential attribute of God and at the 
same time that the present universe is not necessary to Cod, that 
to create is an eternal activity of God but no product of that 
activity is eternal A theory of this kind would avoid the diffi- 
culties which oirise when we attempt to conceive a beginning of 
creation (On this point see further, Studies in ChmHm P/nht 
ophy by W R Matthews ) 

A problem in Tbcistic philosophy closely connected with the 
foregoing is that of the place of suffenng in the Divme Experlehco 
Here again the weight of Christian thought is against the admia 
Sion of anything which would seem to qualify the absolute self 
sufficiency and perfection of the Divine Nature Suffering arises 
through frustration and limitation, conditions which are hgrdly to 
be thought of in connection with the Supreme Being Against this 
may be set some considerations anting from the problem of evil 
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mi tiM twum) i»d«ction m Iwbeve God to posaeas, Zt 
would wem dificult to think of Dlvim S^m^thy mdth auffnfng 
tf Bufierutg cwld not eator into thq ihvIim «nid it 

would ft«em itimse t« Menh« mond BOBfeotion lo God >f lolf- 
sftcwfiw, which involve* volunuty usun. were wclvded On the* 
grounds nanny writer* on Tbeiisa and Chmtlan 'Iheologiaj}* in 
the proront century have argued that suffering roust enter »to 
the Divine Comciousbcs*. ana seme have ura«d that this it really 
an esrontial element m the Christian vww of the wwW! (For a i 
survey of opinion on this subject m J, Ki, Moaley, Th« Iwpatfi- \ 
Mtiy af God,) It must be obaerved, however, that Theism eeuld 
not admit that suffering is the dominant nete of the Divme 
Experience To do ao would be to fall back upon the eoneeptlon 
of a “God” so hwuled and struffltlmf that He may be uUiroavely 
defeated Our eaponence, however, offers ua an analogy which 
throw* light upon the problem At tbe highest level of #pi«itual 
life a condition of “blesaednosa” has aometimea been attained 
which « far different from a condition qf mere pleasure and 
absence of pmn Pam enter! into it as an essential element, but 
the condition itself is not one of pam, rather it is one m which 
the self finds its truest satisfaction and which it would not 
exchange for any msxirowm of pleasant feeling, Of this kind, 
though m an infinitely higher degree, we may Imagine the Ufo of 
God to be 
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5 ^kctimns from the gf Theism (i^i04K A §, Pniiijle- 
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THEISS^ see Tisa 

THELEPTE, an ancient Rgman city In western Tunisia, 35 
m ^ W of Sufetula (Sbeitla), 2,650 ft above aej^ level The rylni 
are extensive, but most of the bui]ding3 4re ahnpst entirely 
destroyed and only their ground plan cap be reeognlxed To 
the south west are some massive remains of baths 

THEMIS (i) An nnciept goddess, often identi(led with Ge^ 
said to have been the occupier of Delphi in days before Appllp 
(see Oracles) She is the mother of Prometheus v ) (2) A 
goddess of justice (ef Nemi^sis) In Homer 6 kpt% is used both a? 
a common noun (doom, decree, cf ORfEK Law) and asi a proper 
name, Themis is the servant or companion of Zeus, her chief 
function being to summon the assemblies of both gods and men 
(Odyssey^ IJ 68) In the Hesiodic theogony, she Is tbe daughter 
of Uranus and Ge, and according to Pindar the wife of Zeus, by 
whose side she sits, assisting him with her advice, which is even 
better than that of any of the gods She is the mother of the 
Horae and of the Fates (qv ) Her opposite 15 Hybris (iJj 3 pt$)| 
insolent encroachment upon the rights m others The exact rela 
tion between (i) and (2), 3ave that they have in common tho 
idea of stability root ^€, place) is obscure Orphic poetry 

makes her a daughter of Helios 

See R Hlrael, Themis, Dike, tmd Verwmdies (190^) , L Weniger in 
Roicher'a lexikon, s v (bibliography) 

TBSMISTIUS ( 3 ’’ 7 **? 387 ), named tbehpa.B’ffs (**eloguent”L 
Itatesman, rtietoridan and philosopher, was bom in Papnlaggnla 
and taught at Constantinople, where, apart from a jhort sojpum 
in Rome, he resided during the rest of his life Though a pagan, 
he wai admitted to the senate by Constantius in 355 He was 
prefect of Constantinople in 384 on the nomination of Theodosiue 
His paraphrases of Anstptle’s Rostenor Amdyttes, My^fa and 
De 4 nima are valuable, but the orations m which be panegyrizes 
successive emperors, companng them to Plato’s ‘*true philos- 
opher,*^ and even to tho Itself, are servile and unworthy 
Themletius’e praphrasos of the Dd Coelo and of book A of tho 
Mihpkysks have renehtd us only through Hebrew yersions In 
philosophy Thomiitius was an eclectic 

iSre % JReHer, PWewpkie def Grkthen (iS8t) See al^o M JehenkJ, 
Mtrlf# am TeaHmekkhie 4 er Reden des TkmisUos (Vienna, 1919) 
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THEMISTOCLES U 514-449 no), Athenian soldier and 
statesman in some respects probably the ablest and most far 
ikhted whom Greece ^educed In the first half of the sth century 
He wae tbe son of iVeoolos, an Athenian of no distinction and 
moderate means, Ws mother being % Carian or a Thracian Hence 
according to the Perlolean law If Afxpolv i^vetv he would not 
have been a free Athenian at all (me Perioifs) Thucydides 
observes that, though he lacked the culture typical of the Periclean 
age, he displayed 1 mirvelious power of anal>smg a complex 
situation together with a genius for rapid action Plutarch 
similarly enlarges on his consuming ambition for power both per^ 
sopal and national, and the unscrupulous^ ability with which he 
pursued hia ends Qf his early years little Is known, He may have 
been strategy oi his tribe at Marathon 
At all events the death of Mdtiadcs left the stage to Arilt«ides 
and TbemistoUei It ^ufilciently clear that then nvak) turned 
largely on the fact that Tbcmistocle? was tbe advocatk of a pohc> 
of naval expansion This policy wa's unquestionably of the highest 
impprunce tp Athens and mdeed to Greece, Athene was faced 
by tho equal if not superior power of Aegma, whdo the danger ot 
a renewed Persian mvawon loomed large Thendstocles per 
suaded bis countrymen to put m band the bmJdmg of 200 triremes, 
and to fortify the three natural harbours gf peiraceus (^ee E 
Gardner, Anpent Aihm, 562 f,) in place of the open roadstead of 
Phalerum Fgr the budding of % ahipt» Themistoclos persuaded 
the Athenians to allocate ipo talents obtained Irom the new silver 
mines at Laureium (Afh Pol 2?) which were ftbout tO be dis 
tnbuted to the citizens (to drachmae each) One hundred of the 
proposed 200 were built 

He may or may not have been archon Jn 483, according to the 
4 f^f, pol,^ when this programme began Dion>sius of Halicar 
nassus places his archonship m 493-92, m favour of which m 
several considerations Jn 487 the office lost much of its impor 
Unce owing tg the substitution of the lot for the election the 
chance that the lot would at the particular crisis of 483 fall on 
Themlstocles was obviously remote, In any ca%, the chief mui 
of the other side di§apt)ear one b> one — culnwnatmg m the ostra 
cfcm of Aristeides m 48^, and the year prior to the mvasion of 
Xerxes found ThcmistoUei? the chief man in Athens if not in 
Greece Though the Greek fleet was nominally under the con 
trol of the Spartan Eurybiades, it wag Themistodes whO forcod 
the indecisive bitlle of Artcmisium, and by hlg threat that he 
would lead the Alheman army to found a new home in the West, 
and by his treacherous message to Xerxes precipitated the en 
gagoment at Sahmis (see P W Dodd in Class Rev 27, p 117) 
The retirement of the Persians left the Athenians free to restore 
their ruined uty (see Athens) bparta opposed the rebuilding of 
the walls but Themlstoeles by a subterfuge got the walls built 
high enough to be defensible He also carried out hi^ original plan 
of making Peiraeeus a harbour and fortress fgr Athens Athens 
thus became the finest trade centre In Greece, and this fact, 
coupled with Themistodes* remission of the alien^s tax ( nfrolgusv) 
induced many foreign business men to settle m Athens 

After tbe grisii of the Persian invasion Themlstoeles and Ans 
teides appear to have composed them differences But Themis 
tocles soon began to Jose the confidence of the people, partly 
owing to his boastfulness (it is said that h® built near Ws own 
house a sanctuary to Artemis A 4 stoboul 6 **of good counsel’') 
and partly to his alleged readiness to take bribes Diodoruis (xi 
u) and Plutarch (Th^ndst 2?) botji refer to some accusation 
levelled against him There is, however, much difficulty regirdmg 
this accusation, it may be simpiy a misunderstapalng of his 
ostracism, Some time between 476 and 471 he was ostracized He 
took refuge eventually m Asia Mjnor, and was proclaimed a traitor 
In Athena He Wai well received by the Persians and was allowed 
to settle fn Magnesia on the Maeander He djed at Magnesia at 
the age of 65, and a aplendid memoi'ial was raised by the people 
of the town, though it is said that his bones were secretly trapsi. 
ferred to Attica He waa worshipped by tjie Magneslags as a god, 
as we find from a coin on which he is shown with a patera In 
Jui hand and a alain bull at Jus feet (hance perhaps the logend 
that he died ffum drinking bull’i blood* ef Aristoph eq 83, 
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Diod Xi 58, Plut Them 31) 

Though hib end was discreditable, though his great wealth can 
hardly have been obtained by loyal public service, there is no 
doubt that his services to Athens and to Greece were great He 
created the Athenian fleet and with it the possibility of the Dehan 
League iqv) which became the Athenian empire, and there 
ire m uiy indications {e g , his well attested plan of expansion 
in the west ) that the later imperialist ideal originated in his fertile 
bram 

Bibiiookavky N Weekitm, Vber Themistokles (Munich 189a), 
JAR Munro, Chronology of 7 henmtocles* Career {Class Rev VI, 
1892) , R Nordin, Studtin tn der 7 hermtstoklesfrage (Uppsala, 1893) , 
\ Rosenberg Dte FartnUeltung des Themistokles (Hermes, 53, 1918) , 
E Cavaignae, Mschyle et Themtstocle (Rtv Phtl, 14, 1921) , see also 
Camh Anc Hist vols 4 and 5 (1926-27) and chief Greek histones 

THBNARD, LOUIS JACQUES (1777 -1857), French 
chemist, was born on May 4, 1777, at Loupti^re (Aube), the son 
of a poor peasant, who made great sicrifices for his son’s educa 
lion Ht worked in a humble capacity in the laboratory of L N 
Vauquelin, who procured for him various teaching posts In 1804 
when Vauqutlm retired from the chair of chemistry at the College 
de f rance he used his influence to secure Thenard’s succession to 
the post Later, fhenard held the chair of chemistry at the Fcole 
Polytcchnique and at the Sorbonne He was a member of the 
Academy, a peer of ^ rance (1832), deputy for Yonne (1827-30), 
ind a member of the council of education He died m Pans on 
lune 21, 1857, and the name of his native village was changed 
(1865) to Loupti^rc Th 4 nard m his honour 

Ihenard was a great tticher, and his Trait 6 de cfnmu Hi 
mentaire (4 \ols, 1813-16), which wis the standard textbook 
for a quarter of a century, did more, perhaps, than even his many 
important original discoveries to advance the cause of science 
With his lifelong friend Gay Lussic (qv), he earned out many 
researches His researches on esters (1807), sebacic acid (1802) 
and on bile (1807), his discovery of peroxide of hydrogen 
(1818) and his work on organic phosphorus compounds (1846) 
deserve mention The substance known as “Th^nard’s blue,” 
he prepared m 1799 in response to a peremptory demand by J A 
Chaptal for a cheap colouring matter, as bright as ultraminne and 
capable of standing the heat of the porcelain furnace 

A list of Th6nard’b memoirs mav be found m the Roval Socitty^s 
Catalogue of Scientific Papers 

THEOBALD (d 1161) archbishop of Canterbury was of 
Norman parentage, but the date of his birth is unknown Early 
m life he entered the abbey of Bee, of which he became prior in 
1127 ‘ind abbot ten years liter In 1138 he was elected to the see 
of Canterbury, and as archbishop he behaved with a moderation 
which IS in striking contrast to the conduct of his rival, Henry of 
Blois, bishop of Winchester During the struggle between Stephen 
and Matilda it was Bishop Henry who fought for the privileges of 
the Church, Theobald, while showing a preference for Stephen’s 
title, made it his rule to support the de facto sovereign But as 
Stephen’s cause gamed ground the archbishop showed greater 
independence He refused to consecrate the king’s nephew to the 
see of York, and in 1148 attended the papal council of Reims m 
defiance of a royal prohibition This quarrel was ended by the 
intercession of the queen, Matilda of Boulogne, but another, of a 
more serious character, was provoked by Theobald’s refusal to 
crown Count Eustace, the eldest son of Stephen, the archbishop 
pleading the pope’s orders as the excuse for this contumacy In 
1153 Theobald succeeded in reconciling Stephen with Henry of 
Anjou, and m securing for the latter the succession to the throne 
He placed the interests of the Church m the hands of Thomas 
Becket, his archdeacon Theobald died on April 18, 1161 

In history Theobald lives chiefly as the patron of three eminent 
men Becket, who began life as a clerk m his household, Master 
Vacarius, the Italian jurist, who was the first to teach Roman 
law in England, and John of Salisbury, the learned scholar Iheo 
bald’s household was a university m little, and m it were trained 
many leading prelates of the next generation 

See the Vita Theobalds printed in J A Giles, Lanfranct Opera, 
vol J (Oxford, 1844) 7 W Hook, Uves of the Archbishops of Canter-^ 


bury, 11 c vi (London^ 1862) , and K Norgate, England under ^he 
Angevin Kmgs, vol 1 (Londoni 1887) (H W CD) 

THEOBALfD, LEWIS (1688-1744), English man of let* 
ters, playwright and Shakespearian commentator, the son of an 
attorney, was bom at Sittingbourne, Kent He was baptised on 
April 2, 1688, and was educated for the law He translated the 
Phaedo of Plato m 171^, in 1714-15 the plays of Sophocles and of 
Aristophanes, and in 1716 the first book of the Odyssey Mean 
while he had got into trouble in 1716 on a charge of plagiarism in 
his play The Perfidious Brother But Theobald is remembered 
neither as translator, nor as original author, but for his Work on 
the text of the Shakespeare plays 

In 1726 he tMTOduced Shakespeare Restored, or a Specimen of 
\ the many Errors as well Committed as Unamended by Mr Pope 
m his late edition of this Poet, designed not only to correct the 
said Edition, but to restore the true Reading of Shakespeare in 
all the Editions eier published (1726) Some of his happiest 
emendations are to be found m this work, which conclusively 
proved Pope’s incompetence as a Shakespearian editor 

In 17^1 fheobild undertook to edit Shakespeare for Tonson 
the publisher The work appeared m seven volumes m 1734 and 
completely superseded Pope’s edition Subsequent editors reaped, 
in many cases without acknowledgment or with actual scorn, the 
iruit of Theobald s pamstakmg labour, his wide learning and his 
critical genius 

His correspondence with Matthew Concanen Styan Thirlby and 
William Warburtpn is to be found in Nichols’s Illustrations of Litera 
ture (li 204-654), w'hich also gives the fullest account of his life 
See also R F Jones, Lewis Theobald, hts contribution to hnilish 
Scholarship (NY 1919) 

THEOCRITUS, the creator of pistoral poetry, flourished in 
the 3rd century bc Little is known of him beyond what tan 
be mferred from his wntmgs We must, however, handle these 
with some caution, since some of the poems ( Idylls ’) commonly 
attributed to him have little claim to authenticity It is eleaV 
that at a very early date two eolleetions were made, one of which 
included a number ot doubtful poems and formed a corpus of 
bucolic poetry, while the other was confined to those works which 
were considered to be by Theocritus himself The record of 
these recensions is preserved by two epigrams, one of which pro 
ceeds from Artcmidorus, a grammarian, who lived in the time of 
Sulla and is said to have been the first editor of these po^ms 
He says, ‘‘Bucolic muses, once were ye scattered, but now ont 
byre, one herd is yours ” The second epigram is anonymous, and 
runs as follows — “Ihe Chian is another I, Theocritus, who 
wrote these songs, am of Syracuse, a man of^ the people, the son 
of Praxagoras and famed Philina I never sought after a strange 
muse ” The last line may mean that he wrote nothing but 
bucolic poems, or that he only wrote m Done The statement 
that he was a Syracusan is confirmed by allusions m the “Idylls ’ 
(xi 7, xxviii 16-18) A larger colleelion, possibly more exten- 
sive than that of Artemidorus, and including poems of doubtful 
authenticity, was known to Suidas, who says “Theocritus wrote 
the so called bucolic poems in the Dorian dialect Some persons 
also attribute to him the following Daughters of Prottus, Hopes, 
Hymns, Heroines, Dirges, Lyncs, Elegies, Iambics, Epigrams ” 
The first of these may have been known to Virgil, who refers to 
the Proetides m the Eclogues {Eel vi , 48) The spurious poem 
XXI may have been one of the Hopes (cf 1 CC.kXidsT&pfiTPtav), 
and poem xxvi may have been one of the Heroines {cf 1 3O, 
ilpoHPai) elegiacs are found in via ^3-60, and the spurious 
epitaph on B;on may have been one of the Dirges The other 
classes are all represented in the larger collection which has come 
down to us 

The poems which are generally held to be authentic may be 
classified thus — 

I Bucolics and Mimes — ^The distinction between these is 
that the scenes of the former are laid in the country and those 
of the kttcr m a town The most famousvof the Bucohes are i , 
vii , xi and vi In 1 Thyrsis sings to a goatherd how Daphnis, 
the mythical herdsman, having defied the power of Aphrodite, 
dies rather than yield to a passion with which the goddess bad 
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inspired him In xi Polyphemus is depicted as m love with the 
$ea-nymph Galatea and finding solace m song m vi he is cured 
of his passion and naively relates how he repulses the overtures 
now made to him by Galatea The monster of the Odyssey has been 
^'written up to date” after the Alexandrian manner and has be- 
come a gentle simpleton Idyll vii , the “Harvest Feast” (BaXhcrui)^ 
IS the most important of the bucolic poems The scene is laid 
in the isle of Cos The poet speaks in the first person and is 
styled Simichidas by his friends Other poets are introduced under 
feigned names Thus ancient critics identified Sicelidas of Samos 
(1 40) with Asclepiades the Samian, and Lycidas, “the goatherd 
of Cydonia,” may well be the poet Astacides, whom Callimachus 
calls “the Cretan, the goatherd ” Theocritus speaks of himself as 
having already gained fame and says that his lays have been 
brought by report even unto the throne of Zeus (possibly 
Ptolemy cf Horace, Ep 1 19, 43, lovts aunbus tsta Servas^ 
where luppiter^ Augustus ) He praises Philetas, the veteran poet 
of Cos, and criticizes “the fledgelings of the Muse, who cackle 
against the Chian bard and find their labour lost ” 

The other bucolic poems need not be further discussed Several 
of them consist of a singing match, conducted accordmg to the 
rules of amoebean poetry in which the second singer takes the 
subject chosen by the first and contributes a variation m the same 
air It may be noted that the peasants of Theocritus differ greatly 
n refinement Those in v art low fellows who indulge in coarse 
ibuse This Idyll and iv are laid m the neighbourhood of Croton, 
ind we may infer that 1 heoentus was personally acquainted with 
Magna Graecia Suspicion has been cast upon poems vm and ix 
)n various grounds An extreme view holds that in ix we have 
wo genuine Theoentean fragments 11 7-13 and 15-20, describing 
he joys of summer and winter respectively, which have been 
irovided with a clumsy preface, 11 1-6, while an early editor of a 
)ucolic collection has appended an epilogue in which he takes 
eave of the Bucolic Muses On the other hand, it is clear that 
)oth poems were m Virgil s Theocritus, and that they passed the 
crutiny of the editor who formed the short collection of Theo- 
ntW Bucolics 

The mimes are three in number, viz , 11 , xiv , xv In n Simae- 
ha, deserted by Delphis, tells the story of her love to the moon, 
n XIV Aeschines narrates his quarrel with his sweetheart, and is 
idvnsed to go to Egypt and enlist m the army of Ptolemy Phila- 
lelphus, in xv Gorge and Praxmoe go to the festival of Adonis 
[t may be noticed that in the best mss 11 comes immediately 
lefore xiv , an arrangement which is obviously right, since it 
)laces the three mimes together The second place m the mss is 
occupied by Idyll vii , the “Harvest Feast ” These three mimes 
ire wonderfully natural and lifelike There is nothing in ancient 
iterature so vivid and real as the chatter of Gorge and Praxmoti, 
ind the voces popuk in xv 

It will be convenient to add to the Bucolics and Mimes three 
)oems which cannot be brought into any other class, viz, xu. 
^Atriyy), a poem to a beautiful youth, xviii , the marnage-song 
)f Helen CErcda\&fim ) , and xxvi , the murder of Pentheus 
A^vat) The genuineness of the last has been attacked by U von 
Vilamowitz Mollendorff on account of the crudity of the Ian* 
;uage, which sometimes degenerates into doggerel It is, however, 
ikely that Theocritus intentionally used realistic language for the 
iake of dramatic effect, and the mss evidence is m favour of the 
Kiem Eustathius quotes from it the work of Theocritus 

U Epics — ^Three of these are Hymns, viz , xvi , xvii and xxii 
In xvi the poet praises Hieron II of Syracuse, m xvii Ptolemy 
Philadelphus, and m xxii the Dioscuri The other poems are xiii , 
the story of Hylas and the N>mphs, and xxiv the youthful 
Heracles It cannot be said that Theocritus exhibits signal merit 
In his Epics In xm he shows some skill m word painting, m xvi 
there is some delicate fancy m the description of his poems as 
“Graces” (Xiptres), and a passage at the end, where he foretells 
the joys of peace after the enemy have been dnven out of Sicily, 
has the true bucolic ring The most that can be said of xxn and 
xxiv IS that they are very dramatic Otherwise they differ httle 
from work done by other poets, such as Callimachus and Apol- 
lonius Rhodius The flattery heaped upon Ptolemy is somewhat 


nauseous From another point of view, however, these two poems 
xvi and xvii are supremely interesting, since they arc the only 
ones which can be dated In xvii Theocritus celebrates the in 
cestuous marriage of Ptokmy Philadelphus with his sister Arsmoe 
This marriage is held to have taken place m 277 b c and Arsmoe 
died m 270 This poem, therefore together with poem xv 
which Theocritus wrote to please Queen Arsmoe (Schol 
XCkpit^fsevos rfi 0 a<r(XLSC) must fall within this period The 
encomium upon Hiero II would from internal reasons seem 
prior to that upon Ptolemy, since m it Theocritus is a hungry poet 
seeking for a patron, while in the other he is well satisfied with the 
world Now Hieron first came to the front m 275 b c when he was 
made “General** ((TTparujyd^) Theocritus speaks of his achieve 
ments as still to come, 1 73, and the silence of the poet would show 
that Hieron’s marriage to Phihstis, his victory over the Mamer 
times at the Longinus and his election as “king* (/ 3 a<nXe{?s), 
events which are ascribed to 270 b c , had not yet taken place If 
so, xvn and xv can only have been written withm 275 and 270 

III Lyrics, — Two of these are certainly by Theocritus, viz , 
xxviii and xxix The first is a very graceful poem presented to 
gethcr with a distaff to Theugenis, wife of Nicias, a doctor of 
Miletus, on the occasion of a vox age thither undertaken by the 
poet The theme of xxix is similar to that of xii A very corrupt 
poem, only found m one very hte ms , was discovered by Ziegler 
m 1864 As the subject and style very closelv resemble that of 
XXIX , it is assigned to Iheocntus by recent editors 

IV The Epigrams, — These do not call for detailed notice 
They do not possess any special merit and their authenticity is 
often doubtful It remains to notice the poems which are now 
generally considered to be spurious They art as follows — 

XIV ‘Love stealing Honey** (KrfpcokXeTrTTj^) The poem is 
anonymous in the mss and the conception of Love is not Theo- 
critean 

XX “Herdsman** (BouxoXtcrxos), xxi “Fishermen * ( AXeets), 
xxiii “Passionate Lover ( Epacrrrjs) These three poems are 
rcmirkable for the corrupt state of their text, which makes it 
hkely that they have come from the came source and possibl> 
are by the same author The ‘Fishermen” has been much ad 
mired It IS addressed to Diuphantus and conveys a moral, that 
one should work and not dream illustrated by the story of an old 
fisherman who dreams thit he has caught a fish of gold and 
narrates his vision to his mite As Leonidas of Tarentum wrote 
epigrams on fishermen, and one of them is a dedication of his 
tackle to Poseidon b> Diophantus the hsher ( Anih Pal vi 4, 7 j 
It IS likely that the author of this poem was an imitator of Leon* 
Idas It can hardly be by Leonidas himself, who was a contem 
porary of Theocritus, as it bears marks of lateness 

XXV “Heracles the Lion-slayer ’ {AeovTtxpdvos) This is a long 
poem consisting of two episodes, viz, the interview of Heracles 
with the bailiff of Augeas and his recital to Phyleus, son of Augeas, 
of the story of the Nemean lion The composition is not un 
worthy of Theocritus It is, however, anonymous in the mss and 
comes next to another anonymous poem called ‘ Megara, the wile 
of Hercules” It is probable from some metrical and Imgmstic 
pecuhanties that xxv and the ‘ Megara” are b> the same author 

xxvii “The wooing of Daphnis ’ ( Oapia-rOs) is also anon) 
moiis It contams imitations of Theocritus, but the tone and the 
language betray a later writer 

We have no sure facts as to the life of Theocritus beyond those 
supphed by Idylls xvi and xvu It is quite uncertain whether 
the bucolic poems were written m the pleasant isle of Cos among 
a circle of poets and students, or in Alexandria and meant for 
dwellers m streets The usual view is that Theoentus went first 
from Syracuse to Cos, and then, after suing m vein for the fav^our 
of Hiero, took up his residence permanently m Fgjpt Some 
have supposed on very flimsy evidence that he quarrelled with the 
Egyptian court and retired to Cos, and would assign various 
poems to the “later Coan” period Wihmowitz Mollendorff, lay 
mg stress on the fact that in the best ms the poem to Ptolemv 
(xvii) comes before that to Hieron (xva ), puts the Egy^itian 
period first and supposes it to have been of very short duration 
(te, finrV juiii nnpf after his unsuccess 



56 THEODOmTE— THEODORA 


ful appCdi to Hieron retire t6 Cos for the rest of hil life ThU 
view would enable us to see a reference to Ptolemy in vii $3, and 
even to Apollonius Rhodlus in 47'*-4^ of the same poem 
The poems of Theocritus were termed Idylls (efMXXici), by 
the grammarians The word is a diminutive from and is 
supposed to mean poems ** The use of tUos in the sense 
of “putm" Is somewhat doubtful, and so some have referred 
eMuXXta to efSo^ m its usual sense of “form” or “type Thus 
cMo? ^ovKdkiuhVj kiTLKdUf \vt)iK 6 p might be used to classify 
various kinds of poetry, and these poems might be called alSijWitif 
since tky include so many types 
Language and Metre -—Thtocrltus wrote In various dialects 
accoiding to the subject The Lyrics xxvni , xxix (and xxx ) are 
in AcoIk, that being the traditional dialect for such poems Two 
poems, xii ('Alr»;s) and xxh (“To Castor and Pollux”), were 
written m lomc, as is stated in titles prefixed to them, though a 
number of Done forms have been inserted by the scribes The 
tpics m general show a mixture of Homeric, Ionic and Doric 
forms The Bucoltts^ Mimes, and the * Marriage song of Helen” 
(xviii ) are m Done, with occasional forms from other dialects 
The metre used by Theocritus m the Bucolm and Mime^, as 
well as m the Eptes, is the dactylic hexameter A feature in his 
versification which his ittratted much attention is the so called 
bucolic caesura The rule is that, if there is a pause at the end 
of the fourth foot, this foot must be a dictyl This pause is no 
ntw mvintion, being exceedingly common in Homer Theoentus 
uses It so frequently m the Bticohcs that it has become a manner- 
ism In the Epics his practice agrees with that of Homer 
We always think of Theocritus as an original poet, and as the 
inventor of butolit poetry” he deserves this reputation At the 
same time he had no scruple about borrowing from predecessors 
or contemporaries, m fact he did so m the most open manner 
Ihus XXIX begins with a line of Aliatus, and xvii , as the Scho 
hast points out, with words used by Aratus at the beginning of 
the Phenomena The love of the C> clops for Galatea had been 
treated by Philoxcnus, and fragments quoted from this show 
that Theoentus copied some of his phrases closely In the mimes 
Theocritus appears to have made great use of Sophron Idyll h 
is modelled upon a mmve of this writer which began m a very 
Similar Way The Scholiast thought that Theocritus showed want 
of taste in making Thestyhs a ptrsona muta, instead of giving her 
a share in the dialogue as Sophron had done The famous poem 
about Gorge and PiaxmoH at the feast of Adonis was modelled 
on one by Sophron about wmnien looking on at the Isthmian 
games (Tcr0Mti{'ouirat),and fragments quoted from this are closely 
imitated by Ihcointus It is extremely interesting to find a 
similar poem In the recently discov'ered mimes of Herondas, the 
fourth of which is termed ‘‘Women making offerings to Aescula- 
pius” iipanOiicrac kolI dvffLii^ovaat) The relation 

oi Theoentus to Hcrotidas is a subject of great interest Heron 
das must have been a contemporary, as he refers to Ptolemy 
Philadelphus (1 50) and was a native of Cos, so that he and 
Theocritus must have been acquainted There are some curious 
parallels m the language and idmms of the two poets, but which 
of them copied the othei it is unpossible to determine 
BlwiiocRAeirv—ti ) Editions (a) Critical, H L Ahrens (1S55). 
Ch Zieghr, (1879), U von Wilamowit/ Mdllendorif m Oxtord 
Clansital Texts (1907) (ft) Lpexegetical, E Hiller (t88i, German 
notes), H J Cholmtley (od a, 1919, English notes) (u) Iransla 
tions A Lang (1880, prose) , J H Malhrd (ed 4, 1934, verse) 

(iii) Subject nntUr Ph E Lcgrand Etude w THiocriie (1898), 

(iv) lextual Questions E Hiller, BmiHlee shy Test^sekkhti der 

Gnethucken BukoUktr (188S) , U von Wilamowita-Mdllendorff, Dk 
Tt%t%€sckiLkie der Gmchischtn BukoUktr (1906) (v) Metro C 

Kunsl, De Ihtocnti versu heroM (1887) (vi) Scholia C Wendal 

(1914) 

THEODOLlTBi a survoymg mstrument consisting of two 
graduated circles placed at right angles to each other» for the 
measurement of horaontal and vertical angles, a telesco^, which 
turns on axes mounted centucally to the circles, and an alidade 
for each circle, which carries two or more verniers. The whole 
IS supported by a pedestal resting on footscrews, which are also 
employed to level the msfrutnenl 


Theodolites are designed to measure horuootal angles with 
greater accuracy than vertical, because it is on the former that 
the most Important work of a survey depends, measures of 
vertical angles are liable to be much impaired by atmospheric 
refraction, more particularly on long lines, so that when heights 
have to be determined with much accuracy the theodolite must 
be discarded for a kvelimg instrument. When truly adjusted 
the theodolite measures the horizontal angle between any two 
objects, however much they may diier m altitude, as the pole 
star and any terrestrial object The instrument is made m many 
forms and modern surveying has introduced a great degree of 
accuracy For the uses of the theodolite and other details see 
buavEYiNG Ihe name has been a puzele to etymologists Various 
ingen ous explanations have been given, all based on the apparent 
Greek form of the word, thus it has been derived from 
to see, Ms, way, and X^rftf, smooth, plain, from to run, 
and long, and in other ways equally fanciful Another 

imaginary origin has been suggested in a corruption of “the 0 
deleted,” % e , crossed out, the circle being crossed by diameters 
to show the degrees, others have found m it a corruption of “the 
alidade” (gv ) It would appear, however, to bt taken from the 
0 hr theodolet or theodclet, the name of a treatise by one 
Theodulus, probably a mathematician (see Notes and Querns, 
3rd senes, vn 337, 428, etc Skeat, Etym Diet , 1910) 
THEODORA, the wife of the emperor Justinian (qv ), was 
born probably m Constantinople, though iccordmg to some in 
Cyprus, in the early years of the 6th century, and died in 547 
According to Procopius, our chief but by no means a trust 
worthy authonty for her life, she was the daughter of Acacius, a 
bear feedtr of the amphitheatre at Constantinople, and while 
still a child appeared on the stage Becoming a noted courtesan, 
she accompanied a certain Hectbolus to Pcntapolis (in North 
Africa), of which ht had been appointed governor, and, having 
quarrelled with him, betook herself first to Alexandria, and then 
back to Constantinople through the cities of Asia Minor In 
Constantinople she attracted the notice of Justmian He desired 
to marry her, but could not overcome the opposition of his aUnt, 
the empress Euphemii After her death (usually assigned to the 
year 523) the emperor vulded, and as a law forbade the marriage 
of senators with women who had followed the stage, this hw wa$ 
repealed Thcreuiicn Justmian married Theodora Ihty were 
some time after (537) admitted by Justin to a share m the 
sovereignty, and, on his death four months later, Justinian and 
Theodora became sole rulers of the Roman world He was then 
about forty four years of age, and she some twenty years younger 
Procopius relates fn his unpublished history (*Ai»k 5 ora) many 
repulsive tales regarding Theodora’s earlier life, but his evident 
hatred of her though she had been more than ten years dead 
when the Anccdota were written, and the extravagances which 
the book contains, oblige us to regard him as a very doubtful 
Witness James Bryce discovered in Rome what la believed to be 
the only ms of this so called life of Justmian, he considered it 
worthless as an authonty ( See Theophii us ) 

Theodora speedily acquired unbounded influence over her hus^ 
band She had a right to interfere, for she was not merely his 
consort, but empress regnant In the most terrible crisis ot 
Justinian’s reign, the great Nika insurrection of 532, her courage 
and firmness in refusing to fly when the rebels were attacking the 
pahee saved her husband’s crown, and no doubt strengthened her 
command over his mind Officials took an oath of allegiance to 
her as well as to the emperor (Nov , via ) Procopius describes 
her as acting with the greatest cruelties The city was full of W 
spies, who reported to her everything said against herself or the 
admmlstration. She surrounded herself with ceremonious pomp, 
and required all who approached to abase themselves m a manner 
new even to that half Oriental court She constituted herself the 
protectress of faithless wives against outraged husbands, yet pro- 
fessed great zeal for the moral reformation of the city, enforcing 
severely the laws against vice, and immurmg in a “hopse of 
repentance” on the Asiatic side of the Bosphorus five hundred 
courtesans whom she had swept out of the streets of the capitai 
Mow much of all thja is true we have no meana of dtwminini 
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for It r6its Oft the hole word of Procopius But there are sUaht 
mdiCatlons in other writers that »h^ had a reputation for levcrity 

la the religious strife which distracted the empire theodora 
took part with the Monophysites As Ju&tmiaii was a warm up* 
holder of the decrees of Chalcedon, this difference of the royal 
pair eadted much remark and Indeed much suspicion, and if it 
IS true that Theodora disapproved of Justtolan’s western con- 
quests, her judgment must bo acknowledged to have been correct 
In other matters also the wife spoke and acted very differently 
from the husband, but their differences do not seem to have dis*- 
lurbed either his affection or his confidence 

Theodora bore to Justinian no son, but one daughter— at least 
It would seem that her grandson, who is twice mentioned, was 
the offspring of a legitimate daughter, whose name, however, is 
not given According to Procopius, she had before her marriage 
become the mother of a son, who when grown up returned from 
Arabia, revealed himself to her, and forthwith disappeared for 
ever, but this is a story to be received with distrust That her 
behaviour as a wife was irreproachable may be gathered from the 
fact that Procopius mentions only one scandal affecting it, and 
that with some hesitation, the case of Areobmdus Pier health 
was delicate, and, though she took all possible care of it, fre 
queittly quitting the capital for the seclusion of her villas on the 
Asiatic shore, she died comparatively young Theodora was small 
m stiture and rather pale, but with a graceful figure, beautiful 
features, and a piercing glance There remains m the apse of 
the famous church of S Vitale at Ravenna a contemporaneous 
mosaic portrait of her, to which the artist, notwithstanding the 
Stiffness of the material, has succee ded in giving some character 

Nearly all the evidence against Theodora is derived from the 
violently written Ant cdota of Procopius, and has therefore been 
suspected (Sceesp Debidour’s Thiodora) Modern 

researches, particularly those of Panchenko, the Russian scholar, 
have Vindicated the general credibility of Procopius Of course, 
he can frequently be convicted of unfairness, he always attnbutes 
the worst motives His description of the profligacy of Tlieodora 
only proves his familiarity with the pornography of Constanti 
nople But it rests on the solid witness of John of Ephesus that 
Ihcodora’s youth was disreputable We gather too from other 
writers that she was harsh and tyrinmeal, as, for instance, from 
the references to her in the lives of the popes m the Liber PonHf 
waits (which used to pass under the name ol Anastasius, the papal 
librarian) Her threat to the person whom she commanded to 
bring Vigihus to her was “nisi hoc feeeris, per Viventcm m saeeula 
exconan te faciam ” Much of what we find m these lives is 
legendary, but they are some evidence of Theodora’s reputation 
Again, (3) the statute (Cod , v 4, 33) which repeals the older hw 
80 far as relates to scemcae fmdwns is now generally attributed 
to Justin, and agrees with the statement of Procopius that an 
alteration of the law waa made to legalize her marriage There is 
therefore reason for holding that she was an actress About the 
beauty, the intellectual gifts, and the imperious will of Theodora 
there can be no doubt She was evidently an extraordinary person, 
bom to shine m any station of life 

Her fortunes have employed mUny pens Among the later serious 
works dealing with them may be mentioned M Antomn D^bidour’s 
t fmpSratrke Theodora Ptude Ctittgue (18^5), which endeavours to 
vindicate her from the aspersions of Procopius, and among more 
imaginative writings are Sir Henry Pottinger’s interesting romance 
Blue and <imn (1679), M RhangaW’s tragedy (Leipzig, 

1884). and M Sardou’s play Thiodora, produced m Pans m 1884 
See also Dr F Dahn’s ProKopto% von Casdrea (1865) and B Pan 
chenko m *Wi«ant Vremennik*’ vols li , hi and, in addition, the works 
cited under Justinian 

TBEODOEE. the name of two popes Theodore I, pope 
from November 64a till May 649, succeeded John IV He waa 
the son of a bidiop, and was bom in Jerusalem A zealous oppo* 
nent of monothelltlsm, in the course of the protracted controversy 
he in a Roman iraod excommunicated Pyrrhus, patriarch of Con* 
stantiaopie, and signed the document with ink mingled with 
contecrated wine Theodore 11 had a pontificate of only twenty 
dajw (Nov-Oect 897) 

TmtODOEB t. (i 5 S 7 «t 59 ll)> tear of Ruasia, the son of Ivan 
ttio Tirritjle and Anastasia Romanova, notninally succeeded hit 
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father m 1584, but being of weak mteileet was governed through- 
out bis reign by the boyar, Bons Oodunov, whose sister Irene he 
married in 1580 On his death^bed he is said to have left the 
throne to his consort, with the Patriarch Job, Boris Godunov, and 
Theodore Romanov, afterwards the Patriarch Philarct as her cbiet 
counsellors Irene, however, retired into a monastery and her 
brother Bons stepped Into her place 
THEODORE Ila (1589-1605), tsar of Russia, was the son 
of Tsar Boris Godunov and one of the daughters ot Malyuta 
Skuratov, the infamous favourite of Ivan the Terrible Pas 
sionately beloved by his father, he received the best ivailable 
education for those days, and from childhood was initiated into 
ail the minutiae of government, besides sitting regularly m the 
council and receiving the foreign envoys He seems to have been 
precociously intelligent, and the first map of Russia by a native 
still preserved, is by his hand On the suddtn death of Bons he 
was proclaimed tsar (April 13, 1605) On July 10, he was mur- 
dered in his apartments m the Kreml 
THEODORE IIL (1661-1682 ), tsar of Russia, was the eldest 
surviving son of Tsar Alexius and Maria Miloslavskayx In 1676 
ht succeeded his father He had received an excellent education 
at the hands of Simeon Polotsky, the most learned SLivonic monk 
of the day, knew Polish, and even possessed the unusual accom- 
plishment of Latin, but, disfigured and half paralyzed by disease, 
he had been an invalid from his birth In 1679 he married his first 
cousin Agatha and assumed the sceptre His native energy was 
not crushed by his disabilities, and he soon proved as thorough 
a reformer as a man incompetent to lead armies and obliged to 
issue his orders from his litter, or his bed chamber, could be His 
consort, Agatha, shared his progressive views On her death 
(July 4, 1681) Theodore married Martha Apraksina He died 
on April 27, 1682, without issue 
THEODORE (602-690), seventh archbishop of Canterbury, 
was bom at Tarsus m Cilicia m 602 On the death of Wighard, 
who had been sent to Pope Vitalian by Ecgberht of Kent an(l 
Oswio of Northumbria in 667 apparently for consecration as 
archbishop, Theodore who had become prominent in the Eastern 
work of the church, was recommended by Hidrian of Nindanum 
to fill the vacant see Vitalian consecrated Theodore in April 
688 on condition that Hadrian, afterwards abbot of St Peter’s, 
Canterbury, should go with hun Hadrian was detained for some 
time by Ebroin, the Neustrian mayor of the palace, but Theodore 
reached England m May 669 According to Bede’s account he 
made a tour of the whole of Anglo Saxon England, reforming 
abuses and giving instruction as to the monastic rule and the 
canomcal Easter Bede also declares that he vas the first arch 
bishop to whom all the “church of the Angles” submitted 
In 673 Theodore presided at the first synod of the clergy m 
England which was held at Hertford Various disciplinary regu 
iations were emphasized, and an annual meeting arranged at i 
place called Clovcshoe After this council Ihcodore revived the 
Fast Saxon bishopric, to which he appointed Earconwild Soon 
after the first expulsion of Wilfrid m 678 he divided the North 
umbrian diocese, appointing Trumwmc bishop to the Piets This 
led to a quarrel with Wilfrid which was not finally settled until 
686-687 In 679 Theodore Intervened to make peace between 
Ecgfnth of Northumbn i and Aethelred of Mercia He presided 
at other synods held in 680 at Hatfield and in 684 at Tv y ford 
and died m 690 A penitential composed under Theodore s dirct 
tion IB still extant 

See Bede, Hist Eccl , edited by C Plummer (Oxtord i«q6) 
Eddius, VtUt WUjridu in J Ramo’s Htstorian\ oj the Church oj York, 
vol 1 (London, 1879), Saxon Chronulc, edited by Lirle ind 
Plummer (Oxford, 1899), Iladdan and Stubbs, Co/mn/T and Ercle 
smuml Documents (Oxford, 1S69-78), lii 173^213 
THEODORE LASCARIS (d 1222), emperor of Nicaei 
was born of a noble Byzantine family He became the ■^on in law 
olf the Emperor Alesdus HI and distinguished himself during 
the sieges of Constantinople by the Launs (1203-04) After 
the captute of the city he gathered a band of fui^tives in Bithyma 
and established himself In the town of Nicaea Relieved of the 
danger of invasion, owing to an incursion of Bulgarlani into the 
Latin empire, he set to work to torm a new Byzantine state m 
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Am Minor, and m 1206 assumed the title of emperor He de* 
ftnded himself stubbornly agamst the Latm emperor Henry, 
defeated his rival Alexius Comnenus of Trebizond, and carried 
out a successful counter attack upon Gayath ed din, the sultan 
of konidh His crowning victory was gained in 1210, when in a 
battle near Pisidian Antioch he captured the deposed emperor 
Alexius HI and wrested the town itself from the Turks 

See A Mtliarakcs, Icrropia roO BaffiXiioy Ttjs Nt^cdias koX rod Awrtror&rov 
rrjs llvhtftov (Athens, 1898} 

Theodore s grandson, Theodore II (Lascaris), emperor from 
1254 to 1258, IS chiefly noticeable for two bnlliant campaigns 
by which he recovered Thrace from the Bulgarians (1255-56) 
His ill health and early death prevented his makmg full use of 
his abihty as a ruler 

THEODORE OF MOPSUESTIA (c 350-428/9), early 
Christian theologian, the most eminent representative of the so- 
called school of Antioch, was born at Antioch about the middle of 
the 4lh century and was a friend of John Chrysostom, m rhetoric 
the celebrated Libanius was his teacher Soon, however, he attached 
himself to the school of the great exegete and ascetic, Diodorus, 
i presbyter m Antioch, and with only a transitory period of vacil 
lation, from which he was won back by Chrysostom, he rema ned 
faithful to the theology and ascetic discipline of this master 
Under Diodorus he became a skilful exegete, and ultimately out 
stripped his master in biblical learning About 383 Theodore 
became a presbyter m Antioch, and began to write against 
Eunomius the Anan and against the chnstology of Apollinans 
Soon after 392 he became bishop of Mopsuestia m Ciiicia (the 
modem Missis near Adana) As such he was held in great respect, 
and took part m several synods, with a reputation for orthodoxy 
that was never questioned It was greatly to his advantage that 
in the Lastern Church the penod between the years 390 and 428 
was one of comparative repose He was on friendly terms even 
with Cyril of Alexandria He died in 428 or 429 

1 hcodore wrote commentaries on almost every book of the Old 
and New Testaments, of which, however, only a small proportion 
IS now extant, as at a later period he lost credit in the church 
We still possess pi Greek his commentary on the Minor Prophets, 
m a bynac version his commentary on St John^, and, in Latm 
translations, commentaries on the shorter Pauline epistles, besides 
very many fragments, especially on the epistle to the Romans 
Theodore’s importance as an exegete lies in two characteristics 
(1) in opposition to the allegorical method he insists on getting at 
the literal meaning, and adheres to it when found, (2) in his 
interpretation of the Scriptures he takes into account the historical 
urcumstanees in which they were produced, and substitutes the 
historical typological for the pneumatico-chnstological interpreta- 
tion of prophecy, m other words, he interprets all Old Testament 
passages historical!) m the first instance, and sees the fulfilment of 
Old Testament prophecy m the history of Christ and His church 
only in so far as the entire Old Testament is a “shadow of things 
to come ” 

Iheodort also wis the author of a special dissertation against 
the allegonsts, te , against Origen and his followers, which, how- 
ever, has unfortunately perished The comparative freedom of 
Theodore’s view of inspiration is also noteworthy He discrimi- 
nates between histoncal, prophetical and didactic wntings, and m 
accordance with this distinction assumes varying degrees of inspi- 
ration Finally, he entertained very bold opinions about the canon 
and sevt ral of the books included m it He esteemed very hghtly 
the Solomonic writings and the book of Job, Canticles he ex- 
plained as a nuptial potm of Solomon’s, the book of Job appeared 
to him in many places hardly worthy of its subject, and he cen- 
sures the wntci sharj)l> , Chronicles, Ezra and Nehemiah he en 
tirely rejected, he denied the accuracy of the titles of the Psalms, 
anticipated the hypothesis that many of them belong to the 
Maccabean age, and referred the so called Messianic element 
almost invariably to the kings of Israel, he even criticized the 
Catholic epistles and rejected the epistle of James Characteristics 
such as these bnng Theodore, of all patnstic wnters, nearest to 
the modern spint 

»Fd P B Chabot (Parii 1897) 


Literature -^Migne, Patrol, scr Gr, Ixvi The Greek fragments 
of Theodore’s New Testament commentaries have been collected by 
0 Fr Fritzschc {Theod Mops tn NT Comm, Turin, 1847) The 
commentaries on the Pauline epistles (Pitra, Sptctlegmm Sotesmense 
Paris, 1853, 1 49 seg ) have been edited by H B Swete {Theod 
Mops tn Mpp B Pauli Comm, i, ii, Cambridge, 1880-^2), along 
with the Greek fragments and the fragments of the dogmatical 
writings, on this edition, see E Schlircr, Theol Lit Ztg , 1880-82 
The commentary on the Mmor Prophets will be found m Mai’s Nov 
Pair BtbUotk, vii 1854 (Berlin, 1854, Mai, Senpt Vet Nov CoU , 
VI , 1832) See also E Sachau, Theod Mops Fragm Syrtaca (Leipzig, 
1869) , Fr Bathgen, “Der Psalmencommentar des Theod v Mops 
in Syr Bearbeitung,” in Zischr / AU-Test Wmensch, v 53 seg, 
vi, 261-288, vu i~6o, and H Lietzmann in Sitzungsberichte der Kgl 
preuss Akad der Wt^sensch , zu Berlin, 1902, pp 334 seg Extracts 
from the writings of Theodore occur in the Catenae of Manus 
Mercator, m the Acta of the thud and fifth oecumenical councils in 
Facundus, Liberatus and Theodore’s chief adversary I eontius Byzan- 
tmus F von Dobschutz, in Amer Journ of Theol, n 353-3871 
published tht Greek prologue of a commentary on Acts that is probably 
the work of Theodore 

The principal monograph on Theodore, apart from the prolego- 
mena of Swete, and the same writer’s article m Diet Christian 
Biog, IV (1887), is that of H Kihn {Th v Mops u Jumltus Afrtc 
als Exegeten, Freiburg, 1880) On his importance for the history 
of dogma see the works of Baur, Dorner, Harnack, Loofs and Seeberg 
Literary and biographical details uill be found in O Fr Fntzsche 
De Theod Mops Vita et Scnptis (Halle, 1836) , Fr A Specht, Theod 
V Mop^ u Iheodoret (Munich, 1871), H Kihn m the Tub 
Quartalsckr 1879, F Nestle in Theol Stud aus Wurlemb, ii 210 
seg , P Batiffol, “Sur une Traduction Latme de Th de Mops m 
Ann de Philos ChrH 1885, Th Zahn “Das N T Theodors von 
Mop,” in Neue Ktrckl Zeitschr , xi 788-806, W Wiight, Syrtac 
Literature (London, 1894) , R Duval, La litUrature synaque (Pans, 
1899) (A Ha , X ) 

THEODORET, bishop of Cyrrhus, an important writer m 
the domains of exegesis, dogmatic theology, church history and 
ascetic theology, was born in Antioch, Syria, about 386 At an 
(arly age he entered the cloister, and m 423 he became bishop 
of Cyrrhus, a small city in a wild district between Antioch and 
the Euphrates, where, except for a short period of exile, he 
spent the remainder of his life The date of his death is uncertain, 
but it must have been not earlier than 457 * 

Commentaries — ^As an exegete Theodoret belongs to the 
Antiochene school, of which Diodorus of Tarsus and Theodore of 
Mopsuestia were the heads He was not actually the personal 
disciple of either, but he adopted their methods, though without 
the consistency and boldness of the first -named His extant com- 
mentaries (those on Canticles, on the Prophets, on the book of 
Psalms and on the Pauline epistles) are brief 

Dogmatic Works — Theodoret’s chief importance is as a dog 
matic theologian, as the most considerable opponent of the views 
of Cyril and Dioscurus of Alexandria For more than twenty 
years he maintained the struggle against the Alexandrian dogmatic 
and its formulae {BeorSmSt tvoxns naO^ birbcrracnVf /xLa vrSerr aais 
ivwois tpyoiKiit and the like), and taught that m the person of 
Christ we must strictly distinguish two natures {hypostases), 
which are united indeed in one person {prosopon)^ but are not 
amalgamated in essence For these years his history coincides 
with that of the Eastern Church from 4S0 to 451, and for this 
very reason it is impossible to sketch it even briefly here {See 
Hefele, Cone gesch , vol ii ) The issue was not unfavourable to 
Theodoret’s cause, but melancholy enough for Theodoret him- 
self the council of Chalcedon condemned monophysitism, but he 
unhappily yielded to pressure so far as also to take part in pro- 
nouncing “anathema upon Nestorius, and upon all who call not 
the Holy Virgin Mother of God, and who divide the one Son into 
two *’ 

Some of Theodoret s dogmatic works are no longer extant of 
his five books IIcpl for example, directed against 

Cjnril after the council of Ephesus, we now possess fragments 
merely A good deal of what passes under his name has been 
wrongly attributed to him Certainly genuine ire the refutation 
CAparporrj) of CyriTs twelve ivade/jLarifffxol of Nestoriua, and 
the ^tlpavLcrniSf or TloKOiMpfjm (written about 446), consist- 
mg of three dialogues, entitled respectively ‘'Arpeirror, 
*AradfjSf m which the monophysitisto of Cyril 
IS opposed, and its Apolhnanan character insisted on Among 
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the apologetico-dogmatic works of Theodoret must be reckoned 
bis ten discourses Ilepl wfMvoias 
Othei: Works*— The thirty ascetic biographies of his ^tX6^€os | 
Urtopla, which has been widely read, form a pendant to the 
Htstorta Lausiaca of Palladius and the monkish t^les of So/omen 
tor the East it has had the same importance as the similar wnU 
mgs of Jerome, Sulpicius beverus and Cassian for the West 
BrBUOGRAPHY — ^Thc edition of Sirmond (Paris, 1642) was after- 
wards completed by Gamier (1684), who has also wntten dissertations 
on the author’s works Schulze and Nbsselt published a new edition 
(6 vols , Halle, 1769-74) based on that of their predecessors, a glossary 
was afterwards added by Bauer The reprint will be found in vols 
Ixxx-lxxxiv of Migne, and considerable portions occur in Mansi 
Ihc church history has been published frequently in connection with 
the histones of Socrates, Sozomcn and others, e g , by \alesius (1693) 
and Reading (1720) There is an English translation of the hestory 
by Bloomfield Jackson in the Nicene and Post-Nicene hathtrs, senes 
u , vol 111 , the translation including also the dialogues and letters 
Besides the earher labours of Tillemont, Ccilher Oudin Du Pin 
and habncius and Harless, ^ee Schrockh, Kirchengesck , vol xvui , 
Hefele, Cone -gesch , vol 11 , Richter, De Theodoreto Epp Paul 
Interprete (Icipzig, 1822), Binder, Mudes sur lyodorei (Geneva, 
1844) , Staudlm, Gtsck u Lti der Ktrchengesck (Hanover, 1827) , 
Klim, Die Bedeutung der anitoch Sckule (1866) , Diestel, Das A T 
m der ckrtsil Ktrcke (Jena, 1869) . Specht, Theodor v Mopsvestta 
u Theodoret v Cyrus (Munich, 1871) , Koos, De Theodoreto Clementts 
et Eusebu Comptlaiore (Halle, 18S3) , Nolle m the Tubing Quar- 
tahehr (18^9), p 302 seq , Moller, art “Theodoret” in Herzog- 
Hauck's Realencykl f Venables s article in Smith and Wace’s Diet 
of Christian Biography, also Bardenhewer’s Patrologie p 345 if 

(A Ha X ) 

THEODORIC9 king of the Ostrogoths (c 454-526) Refer- 
ring to the article Goths for a general statement of the position 
of this, the greatest ruler that the Gothic nation produced, we 
add here some details of a more personal kind Theodonc was 
born about the year 454, and was the son of Theudemir, one of 
three brothers who reigned over the East Goths, at that time 
settled in Pannoma The name of Theodorie’s mother was 
Frelieva, and she is called the concubine of Theudemir The 
Byzantine historians generally call him son of W^alamir, apparently 
because the latter was the best known member of the royal 
fraternity At the age of seven he was sent as a hostage to the 
court of Constantinople, and there spent ten years of his life 
Soon after his return to his father he secretly attacked the 
king of the Sarmatians, and wrested from him the important 
city of Singidunum (Belgrade) Theodonc took the chief part 
in an expedition into Moesia and Macedonia, the result of 
which was to settle the Ostrogoths as foederatt in the heart 
of the empire About 474 Theudemir died, and for the four- 
teen following yens Theodonc was chiefly engaged m a senes 
of profitless wars, p^irtly against the emperor /eno, but partly 
against a rival Gothic chieftain, another Theodonc, son of 
Tnarius In 488 he set out, with the sanction of the emperor, 
to win Italy from Odoaccr The invasion and conquest of Italy 
occupied more than four years (488-493) Theodonc, who 
marched round the head of the Venetian Gulf, had to fight a 
fierce battle with the Gepidae, probably in the valley of the Save 
At the bontius (Isonzo) he found his passage barred by Odoacer, 
over whom he gained a complete victory (28th of August 489)*- 
A yet more decisive victory followed on the 30th September at 
Verona Odoaccr fled to Ravenna and it seemed as if the conquest 
of Italy was complete At length (26th of February 493) the 
long and severe blockade of Ravenna was ended by a capitulation, 
the terms of which Thiodoric disgracefully violated by slaying 
Odoacer with his own hand (isth of March 493) {See Odoacer ) 
The thirty three years^ reign of Theodonc was a time of un- 
exampled happiness for Italy Unbroken peace reigned within 
her borders (with the exception of a tnflmg raid made by Byzan- 
tine corsairs m 508) The venality of the Roman ofcciaJs and the 
turbulence of the (Tothic nobles were sternly repressed Marshes 
were drained, harbours formed, the burden of the taxes lightened, 
and the state of agnculturc so much improved that Italy, from a 
corn-importjng, became >a corn-exporting country Moreover 
Theodoric, though adhering to the Arian creed of his forefathers, 
was during the greater part of his reign conspicuously impartial 
m religious matters At the time of the contested papal election 
between Symmachus and Laurentius (496-S02), Theodonc's 
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mediation was welcomed by both contending parties Unfortu 
nately, at the very close of his reign (524), the emperor Justin’s 
persecution of the Arians led him into a pohey of reprisals He 
forced Pope John to undertake a mission to Constantinople to 
plead for toleration, and on his return threw him into prison 
where he died Above all, he sullied his fame b> the execution of 
Boetius and Symmachus (See Boetiis) Theodonc’s death 
which IS said to have been hastened b> remorse for the execution 
of Symmachus, occurred on the 30th of August 526 He was 
buried m the mausoleum which is still one of the marvels of 
Ravenna (q v ), and his grandson Athalanc, a boy of ten years 
succeeded him, under the regency of his mother Amalasuntha 

Autuorities — The most important source for Theodonc’s life reign 
(cd m Monumenta Germamae Hsstonca, vol xu ) is the Variae 
(state-papers) of Cassiodorus, chief minister of Theodonc Th( 
most modern work is Hartmann’s Geschichte ftahens tm MiUelalter, 
vol i (Stuttgart, 1923) The English reader may consult Gibbon’s 
Decline and Fall, chap xxxix , and Hodgkin’s Italy and her Invaders 
vol ui (1885), his introduction to Letters of Cassiodorus (1886) and 
Theodonc the Goth (London and New York, 1891) 

THEODORUS STUDITA [Theodore of the Studion] (ad 
759-826), abbot of the monastery of the Studion, Constantinople, 
succeeded his uncle Plato, as head of the monastery of Saccudium 
m Bithynia in 794 He was banished to Thessalonica m connection 
with the marriage of Constantine VI After the emperor’s death 
m 797 he was recalled and removed with his monks to the monas 
tery of the Studion in Constantinople, whore ht earned on a vig 
orous campaign in favour of asceticism and monastic reform In 
809 he was again banished m consequence of his refusal to hold 
communion with the patriarch Niccphorus, who had pardoned the 
priest Joseph for his part in the marriage of Constantine and 
Theodote In 81 1 he was recalled by Michael Rhangabes, and 
again banished in 814 for his opposition to Leo the Iconoclast H( 
was hberated m 821 by the Emperor Michael the Stammerer 
(Balbus) In 824 he violently attacked Michael for iconoclasm 
and was forced to leave Constantinople He lived at various mon 
asteries until his death on Nov ii, 826 He was buried at Chal 
citis, but his body was afterwards (Jan 26, 844) removed to tht 
Studion He subscquentlv received the honours of canonization 
Of his extant works the following are the most important — ^The 
three \ 6 yoi iiVTLpprjnKoi and other works m defence of images 
and his Letters He was also the composer of hymns, many of 
which are still extant Like all the monk*' of the Studion, Theodore 
was famous for his calligraphy and industry in copying mss 

Bibliography — General edition of his works in J P Migne 
Patrologta Graeca, xcix , to be supplemented (for the Letters) W 
J Cozza-Luzzi Patrum Nova Btblwtkeca, vm (1871) hymns in J B 
Pitra, Analecta Sacra, 1 (1876) See also Alice Girdner, 1 heodore of 
Studium his life and Times (190^) For further bibliographical 
details see C Krumbacher Gesch der byz Lit (2nd cd , 1897) and 
article by Von Dobschutz m Herzog-Hauck’s Realencyclophdte fur 
protestantische Thtologie, xix (1907) 

THEODOSIA, formerly Kaffa, a seaport and watering place 
of South Russia, on the east coast of the Crimea, m 45® 3' N, 
3^® 22' E , and on the railway It has an excellent modern har 
hour, which is never frozen and has a floating crane lifting 40 to 
50 tons Pop (ig'^b) 27,347 

The ancient Theodosia, the native name of which was Ardabda 
was a colony founded from Miletus Archaic terra cottas show 
it to have been inhabited in the Cth century b c , but it is first 
heard of m history as resisting the attacks of Satyrus ruler of 
the Cimmerian Bosporus, c 390 b c His successor Leucon took 
It and made it a great port for shipping wheat to Greece cspecidll> 
to Athens This export of wheat continued until the days of 
Mifhradates VI of Pontus, against whom the citv revolted Later 
it became a special part of the Bosporan kingdom with its own 
governor In the 3rd century ad it was still inhabited but seems 
to have been deserted not long afterwards Resides the terra- 
cottas and potter), very beautiful Greek jewellerv has been found 
near Theodosia It coined sih^er and copper during the sth and 
4th centunes b C The name Kaffa (Genoese Capha, Turk Kefe) 
IS first mentioned m the 9th century The Genoese established 
themselves on the site shortly after 1266, and the settlement 
flourished exceedingly, being the dcp6t of a trade route reaching 
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to China It became the heed of the Genoeae establishmenu in 
Gazana, the see of a bishop, and the chief port on the northern 
shore of the Black sea, sorpassin* the Venetian Tana When the 
lurks took Constantinople the colony was almost cut oft from 
the mother city, which handed it over to the enterprising bank of 
St George, but it could not be saved and fell in 147s to the 
Turks, who sometimes called it Kuchuk Stambul (Little Stambul) 
or Constantinople, or Krym-Stambul (Stambul of Cnmea) In 
1771 It was taken by the Russians, and in 1783 annexed by them, 
whereupon the greater part of its population deserted it 

See E von Stem, Theodosia (German and Russian, 1906) , E H 
Minns, Scythians and Greeks (1909). M Rostovtzeff, Iranians and 
Greeks m South Russia (igsa) , for the history of Kaffa, see Hejd, 
ffistowe du commerce du Levant au moyen ige (i$86) 

THEODOSIUS, the name of three Roman emperors of the 
East 

Theoposius I , *‘the Great/^ son of Theodosius, Valentiman’s 
great general, who m 368-69 saved Bntam from the Piets, and 
suppressed the revolt of Firmus m Mauretania (373) Shortly 
nftcr (376), the elder Theodosius wa» put to death, perhaps by 
order of V^ens The younger Theodosius was born about the year 
346 He was a native of Spam, but the exact place of his birth 
IS uncertain He accompanied his father into Britain (368). and a 
little later defeated the Sarmatians who had invaded Moesia 
(374) On his father’s death he retired to his native place, where 
he Jived quietly till after the great battle of Adnanople (Aug 9, 
378), when Gratian summoned him to share the empire After 
gaming some fresh victories over the Sarmatians, Theodosius was 
made Augustus at Sirmium on Jan 19, 37Q> and was assigned all 
the eastern provinces, including part of Ul>ncum In 379 Theo 
dosius, after reorganizing the army at Thessalonica, earned on a 
successful campaign of skirmishes along the Danube and induced 
numerous Gothic bands to give in their allegiance, his lieutenant 
Modarcs, a Gothic refugee, defeated the invaders severely in 
Thrace In 381 he was called upon to meet two armies of invadeis 
He conducted m person the war against the Visigoths under 
I ntigern, this campaign, being only ended by Fntigern’s death 
The defence of the Danube against the Ostrogoths under Alatheus 
and Safrax was entrusted to the general Promotus, who severely 
defeated the enem> in an attempt to cross the river Theodosius 
attained even greater successes bv his diplomacy He persuaded 
the fugitive Visigoth king Athanaric to enter his service, and cn* 
listed 40,000 of bis former enemies as foideratt, providing them 
with settlements m various parts of the realm 

In 383 Theodosius created his eldest son Arcadms Augustus 
Iht some year saw the revolt of Maximus m Britain and the 
murder of Gratian I or five years Theodosius consented to accept 
the usurper as bis colleague, but when Maximus attempted a few 
years later to make himself master of Ital> Theodosius advanced 
against the invader and overthrew him near Aquileia (July a8, 
388) This victory was followed by the murder of Maximus and 
his son Victor after whose death Theodosius conferred upon Vai- 
entmian II ill that part of the empire which his father had held 
After celebrating a triumph in Rome (389) he stayed to arrange 
the government of Italy for another two years If we may trust 
the evidence of 4iosimus, from the end of the year 388 Theodosius 
resigned himself to gluttony and voluptuous living, from which he 
was only roused by the news that in the Western empire Arbogast 
had slam the young Emperor Valentiman and set up the gram- 
manan Eugemus m his stead (May 15, 392) 

Theodosius at once mircbed out against Eugemus The armies 
met near the river FdgJdus, some thirty six miles distant from 
Aquileia On the first day Theodosius’ barbantms, engaging with 
those of the hostile army, were almost destroyecl, and the victory 
seemed to be with Eugemus After a mght of prayer, towards 
cockcrow the emperor was cheered by a vision of St Philip and 
St John, who, mounted on white steeds, promised him success 
On the second day the issue was doubtful till, if we may trust the 
concurrent testimony of all the contemporary church historians, a 
sudden gust of wind blear back the enemy ’b arrows on themselves 
This was the turning point of the battle Eugemus was slam by 
the soldiers, and two days later Arbogast committed suicide 


(Sept 394) From the north-eastern parts of Italy Theo- 
dosius passed to Rome, where he had hii son Honorius pro^ 
claimed emperor under the guardianship of Stxlicho Thence he 
retired to Milan, where he died of dropsy (Jan 17* 39 S)» leavmg 
the empire to be divided between bis two sons Hononus and 
Arcadms 

The chief authorities for the age of Theodosius are Ammianus 
Marcollinus, Zosimus, Eunapius and the ecclesiastical historian<c 
(Socrates, So^omen, Tbeodoret) Much information may also be 

5 loaned from the writings of St Ambrose, St Gregory of Nazianzus* 
aidore of Seville, and the orators Pacalus, libamus, Themistiwa 
Among modern authorities see E Gibbon, The JPechwe and Fall 
of the Roman Empire (ed Bury, 1909), chaps as and 37 » T Hodgkm, 
Italy and her Invaders (Oxford, 1893), chaps 5, 6, 8-n, A Giildcn 
penning and J Ifiand, Dcr Kamr i heoiosm der Crosse (Halle, 1878) { 
Cf R Sievers, Slvd/en nur Ceschtchte der romischen Kmser (Berlin 
1870), pp 383 ^ 333 » and Van Ortroy, Ambrom et VEmpereur 
Ihioduses Analecta Bollandiana (1904) 

Theodosius II (401-450) succeeded his father Arcadms as 
emperor of the East in 498 Dunng his minority the empire was 
ably ruled by the praetorian prefect Anthemnib and Pulchena, 
who became her brother’s guardian m 4 H Under his sister’s care 
the young emperor grew up into a weak though amiable character 
Through his generals Ardobunqs and Aspar he waged two fairly 
successful wars against the Persians (431 and 441), and after the 
failure of one expedition (431 ) by means of a gigantic fleet put an 
end to the piracies of the Vandal Gensenc A Hunmsh invasion 
m 408 was skilfully repelled, but from 441 the Balkan country 
was repeatedly overrun by the armies of Attila, whose incursions 
Theodosius feebly attempted to buy off with ever increasing pay 
ments of tribute His internal administration was upright and 
thoughtful Among its chief events may be mentioned the council 
of Ephesus (431) and the publication of the Codex Theodomnus 
(438), a collection of imperial constitutions for the benefit of 
public officials Theodosius died m 450 

See E Gibbon, The Decline and Fall of the Roman Empire (ed 
Bury. London, 1909) 40(^414, 440-470 J B Bury, Latir Roman 
Empire f vol 1 (1923) , A Giildenpcnninp, Geschtchte des ostromischen 
Retches unter den Kaisem Arkadius und Theodosius II (Halle 1885), 
pp 173 sqq , T Mommsen and P Meyer, Tktodosn Itbn X\ J (Berlin, 
1904-05, m course of revision by E Kiegcl, 1926) 

Theodosius III , emperor of the East (716-717), was a finan 
cial officer whom a Byzantine army rebelling against Anastasms 
III unexpectedly proclaimed monarch in his stead He captured 
Constantinople after a six months’ siege and deposed Anastasiua, 
but in the following year was himself forced to resign by a new 
usurper, Leo III (9 u ) Theodosius ended his hfe m a mon^ 
astery 

See G Finlay, History of Greece (ed 1S77, Oxford), 1 p 396) 

THEODOSIUS, Greek geometer and astronomer, was the 
author of three works included In the coUt ction of treatises known 
as the “Little Astronomy” or “Astronomer” (d fUKpds kvTpovob- 
litvos OX harpovbiim) He was not “of Tnpolis,” but came from 
Bithynia, as we gather from Strabo, who mentions, among natives 
of Bithyma famous for their learning, “Hipparchus, Theodosius 
and his sons, mathematicians”, he is also evidently the Theodosius 
mentioned by Vitruvius as the inventor of a umvfcrsal sun dial 
(horologium ixpds vav Khlfia) He lived, therefore, not later than 
the ist century b c 

His chief work, the Spimrica, m three books, is a tolerably com- 
plete treatise on the pure geometry of the sphere, and was stiU the 
classical book on the subject in Pappus’s time, It does not con- 
tain (except for a faint suggestion in in ii-ia) any trace of 
spherical tngonoinetry, which, on the other hand, was the special 
subject of the work with the same title by Henelaps of Alexandria, 
who lived at the end of the ist century 
From the fact that both Autolycus of Pitane m bis Movmg 
Sphere and Euclid m his Phaenomem assume without proof vari 
Qus propositions given by Theodosius, we conclude that already in 
the 4th century s c there existed a textbook on Sphamca scarcely 
differing, in its essential contents, from Theodosius’s work, tw 
role of Theodosius was therefore mainly that of editor and elabo- 
rator of previously existmg material The Sphmwt Ws trans 
lated mto Arabic in the gtb century, in part by QuHa b Lik^, and 
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m P«rt by TbiMt b. Qum l4tw trinslittlons wen mede from tbe | 
Anbie u tbe iitb centuiy by Pieto «f Tivoli (Tiburtmus) end i 
Gb<»itfd CvewoDA. mi verioua ecbtioni in JUtin appurod from I 
1518 onwajfda, including one by Baww (Tktfithsu 'ifilmma, \ 
Mfthodp Novo lUustraio et Svemett dmorntrato, U>nd<m, i 
167s) Wo now h«ve a definitive Queelt t«tt (with Latin i 
translation) by J L Heiberg (Berlin, 1917) j 

Tbe two other work* of fheodoeiu* which have come down to 
us were first published m a Latin translation by Joseph Anna, Ott 
Dayt and Ntgl*ts, m two books (with scholia, etc } m ts9i> and tbe 
tract Om Baintattonj (Pipt okijahuv) ia 1587 (Rome), a critical 
edition of the Creek teat of both (with Latin translation) by Ru* 
dolf Fecht appeared in Berlin in 19*7 (T L H ) 

TH£ODULF« bishop of Orleans, was bom about tbe middle 
of the 8tb century, of a noble family of Gothic estracuon, 
probably in Spam He was made abbot of Fleury and of Saint- 
Aignan, and in 781 became bishop of Orleans He supported 
Charlemagne’s principle* of government and educational reform* . 
he eitablisbod schools, and wa» a member of the learned circle 
which graced the Carolingian court In 798 be wag appointed 
musus domimeus, and two years later performed *0 great services 
for Leo III a* judge m the cau*e between the pope and his 
enenues, that be returned from Rome with the pallium After 
the death of Alcum be became the long’s principal theological 
adviser, it was he who made, on Charlemagne s request, a col* 
lection of the opinions of tho fathers on the much disputed point 
of the procession of the Holy Ghost After tho death of Charle* 
magne, he was act used, probably quite unjustly, of having taken 
part m tbe conspiracy of Bernard of Italy, and in 818 was deposed 
and imprisoned in a monastery at Angers He died m prison, 
probably from poison, in 821 

The conuilete work* of Iheodolf are m J JP Migne, Patrol Lat, 
vol, loi (Pans, 1851) The best edition of his poury is that of E 
DUmmler in the Mon Germ HUt Poetae latinl aevl caroUnI, vo! I 
(Berlin t88i) 

See C Cuissard, Thiodulpke ivique d'Orliant, sa vk ei eet oeuvres, 
(Orleans, 1892) , and a critical study of the wr tings by M Manitms 
m Neues Archtv der Ces fur a deutsche Gesch xi (1886) 

THE 06 N 1 S OF MEOARA (6th century a c ), Greek poet 
More than half the elegiac poetry of Greece before the Alex- 
andrian period 18 included m the 1,400 fines ascribed to Tbeogms 
This collection contains several poems acknow, edged to have 
been composed by Tyrlaeus, Mimnermus and Solon, with two 
exception* (T W Allen w Ckufkal Revtew, Nov igos, and 
B Harrison) modern critics unanimously regard these clegits 
as intruders, that is, not admitted into his works by Theogms 
himself ; for this and other reasons they assume tbe existence of 
further interpolations which we can no longer detect 

The best attested elegies are those addressed to Cymus, the 
young friend to whom Tbeogms imparts instruction in tbe ways of 
life, bidding him be true to the “good” cause, eschew tbe company 
of “evil” men (democrats), be loyal to bis comrades, and wreak 
cruel vengeance on bis foes Theogms lived at Megara on tbe 
Isthmus of Corinth during the democratic revolution m the 6tb 
century »c,, some critics bold that be witnessed the “Persian 
terror” of 590 and 580, others, mcluduig tbe present writer, place 
his fiomt in 545 n c 

There is neither i^ofound thought nor subUme poetry m tbe 
work of Tbeogms, but it is fuU of sound common-sense embodied 
in exquisitely simple, concise and well-balanced verse In his day 
verse was the recognued vehicle for political and ethical discus- 
sion, and tbe gnomic poets were m many ways the precursors of 
the philosophers and the sophists, who in^ed often made their dis- 
course turn on points raised by Theognis and his fellow-morafista. 
For many generations Theogms was to the Greeks the morabst 
par mflknct! Isocrates says that Hesiod, Theognis and Pho* 
cylides were admittsd to be the best teachers of practical moral- 
ity, and the Emperor Julian in his defence of paganism asks 
whether “the most wise Solomon is equal to Phoeyfides or Tbeogms 
or Isocrates” 

Besides the elegies to Cymus the Theognidea comprise much 
inilcaUaR«QUi versa that may well have come from Tbeogms 

Biiitieiis hv Imm IMckn (ilij, rad ed. i<t 7 )t f 0 Wtkkar 
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Atw fitwjcb-wnlang hoQk$ wlucb no icrjoyE ntudfint 
cm ignores Tb Bergk 4tb ed r88? , rc edited by E Hiller, 1890, 
and u Crusius, 1897) 1 J altzler (1880) , E Harrison, Siuak’: tn 
TkeogniSf with text (1902), T Hudson- (19T0) For furthei 
bibhogmphical itfewinces st$ th© two lagt-mentioned book'* There is 
% prom trwjglation by J Banks in Bohn^s Classical Library (1856) 
which also mcludes vcm translatioiis by J Hookham 1 rcre 

(T H W,X) 

THEOLOGICAL ARTICLES see Rfligiov, Articles 

ON 

THEOLOGY, m the cpmprebensive sense of the name, em 
braces w> much of philosophy as is concerned with explanation of 
the world m terms of a supreme mmd or spirit, with the being 
and attributes of the Deity and His relation to Nature and man 
and with the grounds and the limits of knowledge or belief as to 
such matters It also includes tho comparative study of religions 
and the psychology of religious experience Specifically Christian 
theology, which is often what is denoted by the word “theology/’ 
sets forth the contents and implications of the revelation in Christ 
It consists of a systematic exposition of doctrine and of the course 
of Its development (dogmatic theology or dogmtus), the histori- 
cal, critical and exegetical study of the Bible, and the histoiy of 
the Church, its institutions, etc Thus theology la a science, or 
a group of connected sciences, that, on the one hand, is m touch 
with general philosophy—as is indicated by the name of tbe 
department called “philosophy of rehgion,” or “philosophical 
theology” — ^and, on the other hand, is more or Jess isolablc in that 
It deals with the deliverances of distinctively leligious experience 
and lU pre-eminent mamfcstations 

The Relation of Theology to Reiigioui Experience ^It 
16 commonly held that rehgious experience contams data other 
than those of natural knowledge, enabling it to possess insight 
into reality otherwise unattainable And we may first note the 
unphcations of this belief in their bearing on the position of 
theology amongst other departments of thought such as natural 
science and philosophy All natural knowledge, le, knowledge 
of the physical world and mankind, is now generally believed by 
philosophers to be derived originally from the impressions of 
sense, between which the understanding establishes relations* Out 
of these relations are constructed tbe body of common-sense 
knowledge, the sciences and metaphysics Sensory perception in 
the first instance, and then ideas distilled from percepts, evoke 
the feelings, desires and valuations, of which aesthetic and ethical 
sentiments and prmciples are the outcome According to this 
saenco or theory of knowledge, then, religious beliefs and theo- 
logical doctrines can only be mediated by reflection on the sensi 
bla world, tbe mind of man and human history On tho other band 
It IS often claimed by theologians that religious experience is 
founded on apprehension of another species of the objective than 
tbe sensory or the senscvderived, and on feelings, etc , induced 
thereby This objective datum, evocative of unique emotional 
states and dispositions, is asserted to be apprehended with the 
same immediateness as is the sensory and so to afford a basis 
of knowledge about ultimate reality, independent of that on which 
the natural sciences are built 

If this view were beyond criticism, it would suffice to explain 
the uniqueness of rcUgious experience and consequently the 
special characteristics ot theology And one ingredient in it 
certainly seems to be beyond reasonable doubt This is that 
whatever there is, on the affective or emotional side of religious 
experience, that renders it an experience sm generis, or distinct 
from cognate kinds of experience, that peculianty must be ac- 
counted for by tbe distinctiveness of the object or objects elicit 
ing the subjective response Religious experience, on its affective 
side, comprises sentiments such as loyalty and love, awe and 
adoration, none of which is peculiar to religion, but each of which 
differs somewhat from other instances of love, reverence, etc 
solely in virtue of tbe object— dcity-Hiowards which the religious 
emotion is a response Even those who mchne to the opinion that 
there is one kind of valuation, via , appreciation of sacredness, 
Umt IS pecuhar to religion throughout all the stages of its de 
vtiopment, ascribe its pecuhanty and its forthcomingness to tho 
unique object that evokes it But doubtfulness attaches to tbe 
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further representations that this sacred, numinous or supernatural 
object IS immediately apprehended as such, that it is irreducibly 
different m psychological nature from the sensory, or rather from 
the image or the idea which are derived from the sensory, and 
that its apprehension involves a special faculty, not included 
among those known to ordinary psychobgy In the primitive 
stages of religion the supernatural object seems always to be lodged 
m some natural object or phenomenon, which inspired emotion 
such as awe, as is evinced m the notions of clean and unclean, 
worship of animals, the dead, etc Thus the numinous, or divine, 
reality, devoid of the concrete particularity that characterizes an 
immediate sensation or percept, and capable of entering into di- 
verse mythologies and religions, seems rather to be of the nature of 
the vague generic image, derived by human imagination and 
idealization from impressive phenomena And it is not enough 
to point to the indubitable objectivity (m the psychological sense) 
of this alleged numinous reality lor images and ideas, as well 
as percepts, ire also objective, and they are as potent as actuali- 
ties or real things m eliciting valuation and emotional response, 
provided that belief m their reality is entertained Immediacy 
IS a conception which plays important parts m connection with 
religion and theology, and attention may here be called to the 
ambiguity which lurks in it and is wont to be overlooked At the 
moment when a particular expcnencc, such as perceiving a 
familiar thing, takes place, we arc not aware of performing any 
synthetic activities, the percept has the unity and the mstantane- 
ousness of a flash photograph, and the whole act of perceiving 
seems as if unanalysable and unconditioned by previous cx- 
jienences From the standpoint of such an experience, the per- 
ception IS immedute But from the standpoint of subsequent 
reflection on that experience, especially if we happen to be versed 
in the science of psychology, the perception in question was not 
immediate It was not a simple, unanalysable, unity nor uncon- 
ditioned by previous mental processes and present interpretation 
Its immediacy thus resolv es into our unawareness, at the moment, 
of real mediation Now in order to maintain that religious ex- 
perience, as illustrated by the primitive instance that has been 
mentioned consists in immediate apprehension of a spiritual 
environment or a supernatural beyond, that is real or actual and 
not imaginal or ideal, it is essential that the immediacy involved 
be accounted such from the latter of the two points of view that 
have just been distinguished Yet it is from the former of them 
alone that it can be vouched for by the religious expenent, ap- 
pealing only to his religious experience Thus it is doubtful, on 
more than one ground, whether apprehension of the sacred and 
supernatural is essentially different from sensory knowledge, eked 
out with interpretative notions derived from human analogy, 
constructive imagination and idealization It may be that the 
primitive notion of a god, precursor of the later conception of 
God, was derived by such processes from current knowledge of 
man, and read into some impressive natural object, constituting 
it numinous and capable of eliciting rehgious emotion 
If this view be adopted, rehgious experience, on its first 
emergence m mankind, will, mutatatts mutandis , have been 
grounded m a way similar to that in which theistic belief is 
grounded by the philosopher It was the outcome of what may be 
called primitive philosophizing on Nature and man, and not of 
the exercise of an alleged transcendent faculty of intuition In- 
deed It would seem that such direct touch of God upon the human 
soul as religion and theology imply does not admit of being dis- 
cerned with real immediacy it is a case of causal activity, which 
admittedly is never perceptible And as for the rest that has 
been said above, its gist is contained in the generally endorsed 
dictum, ‘^no man hath seen God at any time The mystic, it 
IS true, claims to be an exception But it is not necessary here 
to weigh his testimony, partly because he can only assert, on 
the strength of his peculiar experiences, the specious kind of 
immediacy which has already been shown to be irrelevant, and 
partly because mystical experience seems never to have issued in 
theological insight and doctnne that Was unknown before and 
otherwise Knowledge of God would seem to be in the same case 
with knowledge of our own souls oind of other selves, as distmet 


I from their material bodies In each of these instanced the object 
IS not apprehended with directness, but read in analogically, and 
the reading or interpretation is justified or verified (never logically 
certified) by cumulative practical success There well may have 
been, from the infancy of our race, a touching of man by God, 
even before man arnved at behef in the daemonic or the divine, 
but such rapport would not be religion until man bad come to 
believe in such beings as gods *‘He who cometh to God must 
believe that He is That is to say, religion or religious experience 
presupposes, and is constituted distinctive, by a theological no- 
tion or concept This concept cannot be in the first instance de- 
nved from religious experience, because religious expenence can- 
not exist till the idea is forthcoming 

It is very generally taught that theology presupposes rehgious 
expenence and is but the explication of it But it is all a matter 
of where, in a long chain of development, we fix our starting point 
for consideration In the senes of natural numbers, every odd 
number precedes an even number and every odd number also 
succeeds an even number until we work back to i Similarly, the 
‘‘Athanasian” creed presupposes much Chnstian experience while 
the rehgious expenence of Paul the Apostle differed from that 
of Paul the Rabbi in virtue of his acquired doctrinal belief as to 
the Person of Christ But if we go back to the beginning of the 
senes in which theology determines religious expenence and in 
turn IS determined by such expenence, pursuing psychological be- 
ginmngs since historical origins are beyond our ken, it would 
seem that, originally, some crude equivalent to natural theology 
must have preceded and caused the emergence of distinctively 
rehgious expenence But rehgious experience once having arisen 
m this way, it will determine theological thought, and the new 
thought will render possible a further advance m religious ex- 
perience, and so on Thus there is as much truth in the statement 
that theological doctnne determines the quality of religious 
expenence as in the statement that religious experience and faith 
are presupposed by theological dogmas When, e g , the Chnstian 
asserts that he has experience of the indwelling Christ, he is ob 
viously mtcrpreting his really immediate experiences, which con- 
sist m consolations, joy, peace, uphfting of the will, etc He would 
not so mterpret such mental happenings had not Christ been 
preached to him, and had he not received doctrine as to the 
Person of Christ which be did not make out of his individual 
experience Nevertheless, it is a fact that the idea of God, both 
m dogmatic theology and in philosophy, was moulded by religious 
eipencnce, guided both by morality and intellect, after the initial 
stage of the long course of religious development 

The Relatiofi of Theology to Philosophy*— From the earli- 
est times philosophy has had a theological side Since the dawn 
of Greek science and mctaphysic, philosophy, Greek and other 
than Greek, has produced copious sjieculation concerning the 
existence and nature of God, as well as a vast volume of thought 
bearing more or less direct relevance to theological problems, such 
as the origin, destiny and meamng of the world and human life 
The greatest of philosophers have dealt with these problems and 
It has often been from the side of religion that great thinkers have 
received their chief impulse towards philosophy Moreover the- 
ology and philosophy are largely identical m that theology is 
essentially metaphysics No doubt the majority of those who 
profess theological behefs hold their beliefs in complete absence 
of metaphysical reasoning, m that sense their belief — t e , believ- 
ing — ^is non-metaphysical But their behefs — t e , their credenda 
—are all metaphysical dogmas or assertions about ultimate reality 
They arc religious beliefs in so far as they are metaphysical For 
instance, that Jesus '‘suffered under Pontius Pilate’* is, as a bare 
historical fact, of no rehgious import, but when it is intended 
to imply further that He suffered for us— i e , for our salvation— 
It IS a metaphysical statement concerning the relation of God to 
human souls and, m virtue of that metaphysical content, is a 
religious doctnne 

Besides being concerned with the same metaphysical subjett- 
matter, philosophy is involved in theology and can aid its work 
m various ways Firstly, in respect of the systematization and 
imification of knowledge Christian theology needs must cooneot 
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its more or less separate and mdependently elaborated doctrmes 
mto a coherent whole Thus Ongen, one of the first Fathers to 
present an ordered system of Christian dogma, tells us that while 
the Apostles deliver^ themselves clearly on certain points neces- 
sary for all to understand, they left the grounds of their utter- 
ances and the more precise determination and demonstration of 
many doctnnes to the more zealous of their successors who should 
be ‘lovers of wisdom”, and he expresses bis desire to form a 
connected senes of truths or one body of doctrme That is the 
goal of dogmatic theology which would relate, a g , the doctnne of 
the Atonement with that of the Incarnation or the doctrme of 
Sin with that of Creation, and dbviously such connection involves 
resort to philosophy Again, the exposition of any single doctrine 
mvolves the use of interpretative ideas, such as can only be sup- 
plied by the science and philosophy current m a given age Several 
doctrines that purport to be deduced from scripture alone are less 
the result of stnet exegesis than the result of speculation apphed 
to such matenal as secular knowledge was believed to have estab- 
lished To give one example the doctrine of Original Sin is not 
contained m the Old Testament and the only unmistakable pre- 
sentation of It that can be found m the New does not appear to 
have been the starting point for the first framers of the ecclesi- 
astical doctnne TcrtuIIian set out from stoic psychology, Ongen 
from the institution of infant-baptism and also from the myth 
of Plato concerning the fall of the soul from the celestial sphere 
mto earthly life Cut of greater importance than cases of this 
kind is the fact that the very terms and conceptions, requisite 
as a mould into which the relatively undefined traditional beliefs 
of the early Church must be cast in order to yield explicit and 
definite doctnne and, appropriated for that purpose, were sup- 
plied by Greek philosophy 

The office of philosophy within the sphere of theology, with 
which we have thus far been concerned, may be described as that 
of interpreting to the reason the contents of religious expenence 
The philosophy of religion seeks to show that the fundamental 
ideas of religion, so far from being contrary to reason or from 
being ideas begotten of faith indifferent to knowledge, are capable 
of receiving a rational, or at least a reasonable, justification m 
terms of philosophical principles Philosophy, or even theology, 
IS no substitute for religion, and, of course, does not profess to be 
It professes, rather, to show the compatibihty of faith with reason 
and knowledge and to interpret the contents of faith to the 
reason 

Another function of philosophy is the undertaking of a critical 
examination of the processes involved in what we call knowing 
and of the various conceptions that enter into the knowledge 
claimed either by common sense or the sciences, with a view to 
disclosing the nature, validity and limits of human knowledge 
And this function has a necessary place also m the sphere of 
theology There we require to understand the precise relations 
between what are respectively called knowledge and faith, and 
it is necessiry to pursue the “critical regress” within the field of 
dogmatic theology because, as history shows, the legitimate de 
sire for completeness of system and knowledge and for definite- 
ness of dogmatic expression is apt to become the wish to know 
more than, perhaps, can be known and to know too definitely 
In the middle ages, when theology was more ambitious than 
critical, fulness and precision were claimed m so inordinate a 
degree that, as a sympathetic historian has observed, an agnostic 
reaction was necessary m the interests of reverence And it is 
always natural for theologians to betake themselves too ex- 
clusively to the drawing of inferences when more attention might 
profitably be devoted to the sifting of premisses Thus it is that 
the word “dogmatic,” which technically indicates one province of 
theology, has come sometimes to bear a less noble signification, 
and dogmatic theology has been distrusted as requirmg assent to 
doctrines that are not self-evident and for which no proof can be 
supphed 

But while philosophy, a£ a critical method, is a corrective of 
dogmatito an the foregoing sense, philosophical theology is not 
necessarily hostile to dogma. Individual philosophers have doubt- 
less tended to set empty abstractions, as will presently be seen. 
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m place of positive facts and concrete existents, but that is no 
necessity inherent in philosophy itself, as a pursuit 

Hegel observes m lus Philosophy of Religion that in his day an 
anti-dogmatic spirit was abroad among dogmatic theologians, who 
at the same time charged philosophy with merely negative or 
destructive tendencies These, he said, have thrust dogmas into 
the background, pronouncing them unimportant and extraneous 
definitions or mere phenomena of pist history Chnst’s work 
of redemption had received a very prosaic and merely psychologi 
cal significance and the doctrines of the Trinity, etc , were neg 
lected as matters of indifference, even by pious theologians 
This spnit was by no means confined to Hegel’s day It might bt 
called the temper of mdefimteness It is met with m the sup- 
posed antitheses between kernel and husk — ^as if kernels ever grew 
without husks — ^and between the life and the creed — as if Chns 
tianity were not a life based on a creed, and Christian ethic did 
not owe its distm( tiveness to its dependence on Christian doc 
trines In recoihng from dogmatism such is would be over pre 
CISC, It distrusts precision of expression as such 

The necessary and intimate connection of theology, even dog 
matic theology, with philosophy now having been illustrated from 
several sides, the two mam types of method that have been em- 
ployed in philosophical theology may m turn be described they 
are respectively called the a priori and the cmpincal 

The a priori Method and Rational Theology. — Of the 
phrase a prion we can distinguish two meanings that are apt to be 
confounded It may have a psychological sense when the phrase 
means “contributed by the mind itself,” and so is generally 
equivalent to “mnate “ It may also bear a logical sense, as when 
a pnon truth is described as truth characterized bv universahty 
such as, in contrast with mere generality, bespeaks intrmsic or 
unmedidtcd necessity In the former case, contrast with the em 
pineal and sense-given is pointed, in the latter case, contrast with 
the contingent — i e , with what is, but conceivably might have 
been otherwise 

It may be said, with accuracy sufficient for the present purpose, 
that the a pnon method was introduced into philosophy and 
theology by Plato Pic took the ideal or pure science of mathe- 
matics, which deals with the non actual to be the paradigm of 
knowledge of the actual — science and philosophy Despising the 
sensory, and empirical investigation, he valued only the relations 
and the universal qualities manifested in facts, so that these came 
to be considered, not as entering into the constitution of actuality 
but as existing wholly mdependently, and this rational or mtel 
ligible world, as contrasted with the sensorily perceived, was 
accounted the truly existent or the “real ” Thus arose the a pnon 
method, m the logical sense of that phrase, and the rationalistic 
theory of knowledge, which, without much qualification, may be 
said to have dominated philosophy for centuries So long as it 
did not and could not — till analytical psychology was bom — ^be 
suspected that sense and understanding may have a common root 
and that between understanding and reason there is continuity 
rather than disparateness, the rationalist’s belief m a faculty called 
reason, capable of functioning in independence of sensation and 
sensory data, was possible and natural This faculty was regarded 
by the ancient philosophers as the sole source of real, » e , higher 
knowledge as independent of body and “animal soul,” and even 
as a participition m the Divine Reason, a “spark of Deity” 
Christian theologians, who found much m Plato’s system that 
they could assimilate, also appropnated this ancunt doctrine as 
to reason Augustme applied it to explain the reception of super 
natural truth and the divine illumination of the mind of man and 
it coalesced with the Logos doctnne of the Church From Augus 
tine and neoplatonism it was accepted by Descartes and so be 
came entrenched m early modem philosophy The existence of a 
lumen naturale, a faculty innate as instinct, but mediating neces 
sary and eternal truths, was one of the tenets of rationalism and 
one that theologians were naturally mclmed to adopt Hence 
a pnon theology in the psychological as well as the logical sense 
of the phrase, flounshed long Another feature of the rationahstic 
and a ^lon theory of knowledge is its tendency to identify know! 
edge and thought Knowledge (of actuabty) is pre-eminently 
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thought, but smce the iSth ceatuiy we have been compeUed to 
recognize that it i$ also more Further, the consiatency of thtHight 
with itself was often confounded with validity— *0, with *‘h<Md- 
ing of” actual things. But Action can be consistent while not being 
truth about actual penons, and metageometnes may be as con* 
aistent as Euclid without having any applicability to our world 
Moreover, what were deemed to have been self evident amonas, 
forming the basal prinaplea of various sciences from mathenutics 
to theology and purporting to be read off as necessary truths by 
pure reason, have in these latter days been accused of being either 
conventions like the rules of a game, or disguised empiocai in* 
ductionv These modern discoveries and the emergence of a 
genetic science of common or univeraal, as distinct from private 
or individual, experience have rendered tenet after tenet of the 
a pnori school obsolete for many mmds 

Turning now to the application of this method and type of phtl' 
osophy to the sphere of theology, we may note that to U is due 
a large part of the content of the traditional conception of God 
ind His attributes From the patristic age to the modem period 
of fJulosophy philosophical th^ogians look over the concept of 
God as largely fashioned dunng the long develo|snent of religious 
thought, including the Hebrew thought in which Chnatianity has 
its roots And in Ilebiew rebgion, the transcendent attribute of 
Jehovah IS His hohness God is personal, not a cosmic force, in- 
terested m individuals, immanent in Nature and man But the 
Greek philosophers, who founded philosophical theology, bad 
relatively little concern with such qualiAcations of Deity Greek 
philosophy began as cosmology and ethics was an after-develop- 
ment And Greek theology was rather an academic product than 
bom of personal experience and hfe Hence, save fof Plato s 
idcntihcation of God with the Good, it endowed God with what 
may roughly lie called “the physical” attributes in a predominant 
degree The Greek mind, not the Hebrew, is responsible for the 
attribute of inAnity, pirhaps for those of omnipotence and 
omniscience in thur absolute and rigorous senses, and for the 
qualities of immutahihty and impassibiiity, the t^ing over of 
which by Tathers of the Church involved them ui the difficult 
task of reconciling such attributes with the nature of a hvmg 
Spirit Some of the Creek theological ideas, o pnon m character 
rather than derived from hfe and experience, proved to be a 
mould somewhat incongruous with the Hebrew Christian content 
which philosophically mmded Christian doctois thrust into it 
It was at once too large and too small If immutability means 
more than sell-consistency, and impassibility more than freedom 
from human anger and corporeal passions, they cannot be predi- 
cates of a God of love and a Father of spirits. Like infinity, 
until that concept passes over into the idea of ethical perfection, 
they art denved from inert matter rather than active spirit ano 
are quasimatenalistic or mathematical rather than spritual and 
ethical conceptions “Infinity” has borne several distinct meamngs, 
both m Greek and m later philosophy Originally its sense seems 
to have been that of mdcterminatencss or being devoid of any 
particular characters, formless, indefinite and mdefinable m 
which case it is, of course, not predicable of any actual bemg 
Then it came to mean the endless or hmitless, what cannot be 
reached by successive acts of addition or division Infinity, in 
this sense of the endless in tune, space or number, is only relevant 
m mathematics , it can have no appheaUon to God, who is without 
parts or magnitude Lastly, “infinity” acquired the meaning of 
completeness, ethical perfection and immutability Then, how- 
ever, it became a redundant word, as properly used it can bo 
dispensed with by theology 

Even more inapt to Christian or thcistic theology than some of 
the Greek a pnon concepts is the abstractive method of arnvmg 
at a conception of God, which passed, through Philo especially, 
from Greek thought to some of the Fathers of the Church. The 
rauonahstic propensity to regard the most abstract conception as 
the ultimately real being, coupled with the formally mtellectual 
tendency to oust from philosophy and theology not only the 
anthropomorphisms of vulgar thought but also the mahmble 
anthropic functions of human mentality, led to usage of ‘‘the 
negative way ” That consists In repudiatug all pofitivn dbarac- 


teruatMna el OeidniFg^ by human analog^ It has aptly been 
deserifaed as a deifioation of the word “notk" Everything, it is 
represented, that can be afiBrmed of the finite must be domed of 
the Infinite One Thus Qod becomes conceived as an indetel'- 
mmate absolute, meffable and unknowable, the living Spirit is 
replaced by a pure idea The Fathers favourable to this method, 
who even when ebstract jidiiloaophers were also pastors and cu^ 
ators of Chnstian tradition, were saved from propounding thew 
extravagances by a wholesome inconsistency But Philo, gnostiCB, 
and neoplatonisti, who took the negative way more seriously, 
found It necessary, m order to bridge the Impassable gulf which 
they set between the Infinite One and the finite world, to invent 
powers, aeons and emanations 

The Snpirieai Method and Natural Theology<— The 
phrase “natural theology” has usually been a synonym for 
“rational theology”, eg, the natural theology of the Engbsb 
dents, who may apUy be desenhed as rational tbeists, consisted 
of doctrines supposed to have been discerned by human reason. 
Its first pnncipiea being self evident, and its secondary doctrines 
being deduced from them, m accordance with the a pnoH prin- 
ciple, that so and so is because it must be But it js convenient 
to give to “natural theology” a distinctive jneamng As a synonym 
for "rational theology” it is superfluous, while there is a the- 
ology derivable empirically from the study of Nature, roan and 
human history, and consequently not “rational ’ and « pnori, for 
which the titlo “natural” is the most appropriate It will there- 
fore be so used m the present context 

The possihihty of a theology of this kind was recognized at 
least as early as the time of St. Paul, who wrote that “the in- 
visible things of [God] from the creation of the world are clearly 
seen, being understood by the things that ar$ ” But though 
theology 1$ thus derivable, It must be added thit it has not as 
yet been derived, at least not with anything like the completeneas 
and system possessed by soma of the rational theologies that have 
been forthcoming between, the times of, say, Aristotle and Hegel 
Empincism, m a nobler than its historical sense which degrades 
it to sensationlsm, yet awaits its master mind comparable to a 
Plato w a Spinosa* hitherto, both m philosophy and theology, 
It has been represented but fragniontanly, and, if by able 
thinkers, scarcely by genius of the highest order home of the 
threads which await weaving into the texture of an empirically 
grounded philosophical theology by a future master-weaver are 
already within the common ken and may be briefly indicated 

It IS admitted that theology rests on faith Faith, m the first 
instance, creates ideas, such as that of Cod, and beheves m real 
or actual counterparts to them It claims to be knowledge, but 
IS not taowledge or cannot he known to he knowledge, m the 
same sense that natural science is knowledge, Faith may issue m 
knowledge or it may not The individual believer, whether a 
mystic or a non-mysuc, may adopt, for the ordering of his own 
hfe, the attitude “I am certain ” Therein be is invulnerable, but 
his faith wiU be a matter of personal biography and bis certainty 
will be but subjective certitude or convmcedness until reasons be 
forthcoming for ukrog the objects of Ins belief to be actual (as 
IS the king of England) and not merely imagmol (as the mermaid) 
or purely ideal (as the hne without breadth) Theology and phil- 
osociy are concerned with the knowabihty and the notnalitj' of 
Cod o»d with the validity of statements about Him Ratiohal 
theology maintained that God’? existence, etc , could be proved as 
coercively as a theorem m Euchd Empirical theology denies that 
this is so, and empiricism asserts that knowledge, m that sense, is 
not forthcoming even aa to the existence of other subjects or 
souls than one’s own Emptnasm can also assert that what w 
e^l^ scientific iroowledge and what are our most assured con- 
victions as to the physical world rest ultimately on mdemon* 
strable postulates or an act of faith, and observes that there is 
no more a rational cosmology than th«a« is a rational theology 
In both spheres verification is pragmatic and is very different from 
logical certification) which would only be fortboomuut if sciepce 
were composed of deductions from agioms, instead of indpeUto 
from fact*) Thus, » the entire realm of actuality, as distmguishea 
from that of the pure or ideal sciesnee*, what, of courtesyi yn> 
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otU knowtedga i« tltar all but probable belief We <an only be 
reaeonable, not ratlonel 

Such b the empirical account of the relation 0! faith to reason, 
theology to science and philosophy It follows that no proof, 
m the most ngid sense, of the pnmary dogma of thmsm is 
possible Such proof as may be had ynll consist in shoirtng that 
theism is the most reasonable interpretation of the world and 
man, and m displaying the cumulative evidence for the assertion 
that the cosmos is due to the conspiration of innumerable causes 
and adaptations, by their umted and reciprocal action, to issue in 
a general order of Nature, such as cannot reasonably be ascribed 
to fortuitousness but only to design by a supreme mind that must 
be intelligent and moral, the ground of the Good, the Beautiful 
and the True Philosophical theology will thenceforward consist 
in the reinterpretation of the world and human history m terms 
of that metaphysical conclusion 

Theology Based on Other Grotmds^After rational theology 
received the classic criticism of Hume and Kant, attempts were 
made to establish theology on a new basis The old proofs having 
been shown to be either fallacious or insufficient, the theoretical 
knowledge methods by which they had been mediated were re- 
nounced, as not the proper foundation of theology But the 
empirical procedure, seeking for grounds of reasonable belief 
wherewith intellectually to justify faith, did not commend itself 
to the generations which succeeded Kant In the 19th century 
the discovery of the deists that revealed religion presupposes 
natural religion was ignored, and Butler’s suggestion, that what he 
vaguely called probability constituted our guide, was deemed in- 
adequate The latter line of thought was indeed pursued, without 
explicit awareness of the fact, by the numerous English writers 
who, from S T Coleridge onwards, developed the doctrine that 
religious truth can only be judged and accepted by '‘the whole 
man,” and not by man as merely intelligent Recoil from dis- 
credited iSth century rationahsm, however, did not direct itself 
to the empiricism represented by Locke, and perhaps more faith 
fully in the theological sphere, by Butler Confusing probabihty, 
as something pertaining to common or public beliefs and “knowl- 
edge,” with acceptance as merely probable on the part of the 
individual believer, objectors generally submitted that ardent 
faith 18 not a weighing of probabilities, nor can faith be content 
to stake its vital convictions on what it merely deems probable 

Of course the faithful man is certam, m the sense of being pri- 
vately convinced, but what he is confident about may not have 
logics or scientific demonstrabihty from the point of view of 
objective or common knowledge And it is the Utter issue, not the 
mentality of this or that individual, with which theology is con 
cerned But inasmuch as this confusion of standpoints was prev- 
alent, It IS not surpnsmg that efforts were forthcoming to find 
a new basis for theology such as should constitute it a science, 
yet vindicate subjective certitude Schleicrmachet appealed to 
immediate experience But it may perhaps be said that the 
immediacy of which he treated is but mediateness unrecogniased 
when he proceeded to draw out what was implicit m his fqnda 
mental immediate truths, be reveals the presupposing of a whole 
system of philosophy and science Another such attempt was 
that of Ritschl, who sought to make theology independent of the 
sciences of Nature and historical criticism of metaphysics or 
theoretical (by which he seems to have meant rational) knowledge, 
grounding it on judgments of worth That theology derives its 
arguments largely from considerations as to values is of course 
true But these valuations must be appreciations of the actual, 
apd so presuppose knowledge of the world and man, In order to 
yield any tbeistic argument The existence of a real object, such 
as God or heaven, cannot be inferred from the worth of an 
ideal object or from doctrines about such objects An existential 
science, then, cannot be extracted from considerations as to worth 
alone There is room, moreover, for nothing but private faith or 
blind hope in the reataation and conservation of the valuable, 
until the universe has been found, by theoretical knowledge, at 
least not to be of such a nature as to involve extinction of the 
valuable That, the good 0U(ht to be conserved is irrelevant to 
whether 5 t mil be conserved, until we have established a reason* 


able belief m a good God Thus it would again seem that the- 
ology can only claim to be reasonable belief and that it can only 
provide itsdf with reasonable belief by interpreting the actual 
world Once severed from the kmd of “knowledge” on which it 
IS dependent, it is unable to find any cnterion whereby to 
distinguish reasoned and reasonable belief from superstition, 
theology from rules for pious behaviour or for pious feelmg 
towards objects that may be but fond imaginations 

Biblical and Qogmatie Theology .—Only a few words can 
be added here to what has been already said as to dogmatic and 
Biblical theology, subjects on which the special headings should 
be consulted There is, of course, no one theology of the Old 
Testament that collection of books, belonging to different times 
IS constituted a unity by its record of how Hebrew monotheism 
gradually developed dunng several centuries It describes man’s 
groping after God, which, from the thcistic pomt of view, is but 
the converse side of God’s progressive revelation of Himself to 
man, imparting knowledge of Himself or inspirmg the pursuit of 
religious discovery, not by over riding human faculties but by 
adaptation or condescension to them God, as a Christian Father 
expresses it, ever took man as he was, in order to make him what 
he was not Thus was gradually reached the lofty and ethical 
conception of God and His relation to humamty which was 
presented by the great prophets The Old Testament contains the 
history of God’s preparation for the reception by humamty of 
the highest and fullest revelation of Himself m a human per 
sonality The New Testament, again, contains the account of 
the impression produced by the liie and teaching of Christ and 
the earliest extant interpretations of His Person The relation of 
C hrist to God came to be formulated m terms of the conception 
of mcamation, but though incarnation mvolvcs an event m “the 
fulness of time,” the Incarnation has been by no means exclu- 
sively regarded by Christian doctors as a complete discontinuity 
or as but contingent on man’s need of redemption From antiquity 
there have been those who regard the Incarnation, on the one 
hand, as the last of many stages and, on the other, as put of the 
eternal counsel of God The doctrine of the Incarnation and that 
of the Trinity which is intimately bound up with it are the two 
dogmas that are most distinctive of the Christian Dpe of theism 
and they are the two which for the first five centuries figure most 
prommently in the development of the Church’s doctnne In this 
connection it is interesting and important to observe that duimg 
this constructive period there was a considerable approach, within 
the Church to that divergence as to philosophical method that 
has received notice in earlier sections of this article The school 
of Alexandria was largely platpmst in its theological conceptions, 
and, setting forth from the divinity of Christ as — m a sense — 
a pnort datum or prior certainty, sought as best it could to account 
for Christ’s human nature and to explain its union with the divine 
nature m one person The school of Antioch, on the other hand 
was more empirical It pursued the scientific or historical, rather 
than the allegorical, method of exegesis of Scripture and, m 
Christology, it set out from the observed facts about Chnst as 
man, seeking how to conceive of His deity compatibly with them 
The Alexandrines cherished the metaph>sical concepts of sub 
stance, etc , and spoke of the union of the two natures m Chnst 
as “hypostatic”, the Antiochencs preferred to think in tenns 
of the ethical and spoke of a “moral harmony” lor better or 
for worse, the former school exerted the dominating influence in 
the final and oecumenical formulation of orthodoxy It trans 
mitted doctrines expressed m terms of philosophical conceptionb 
which the modern mmd sometimes evinces a desire to discard 
or supersede, on the ground that they do not take account of 
distinctions which, once emergent, cannot be ignored, ar\d other 
wise present difficulties which, unsuspected in the past, to-da} 
are felt to be acute 

Returning to the particular dogmas of the Trinity and the 
Person of Chnst, we may observe that m the case of the elabora 
tion of the former of them the search was made for a conception 
of the Persona of the Tnune God such as should avoid the impU 
cation that God is a divine society of several individuals and also 
the impHcation that the Persons are merely temporal rfiles or 
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modes of God In other words, the great doctors from Tertulhan 
to Aquinas who have expounded Trinitarian doctrine were feehng 
for a mode of being intermediate between what can be denoted 
by a noun and what can be denoted by an adjective, such as an 
dttnbute or a relation Since human experience knows of no such 
mode of being and the conception of it cannot be elucidated by 
any analogy, these teachers have recognized that, in the last 
resort, they were dealing with mystery or with what transcends 
the hmits of the human mind to comprehend or to conceive And, 
shrinking more from tntheism than from modahsm, they gave 
to the orthodox formulation of the doctrine of the Trinity a 
meaning which it is not easy to distinguish in essence from the 
rigidly monotheistic or monarchian conception of God as un 
differentiated, save m respect of possessing a plurality of attributes 
or relations that are eternal and intrinsic and not merely tem- 
porary, as hercsiarchs had asserted On the other hand the 
doctrine of the Person of Christ which received the consent of the 
universal Church implies that in Christ, as incarnate, there was 
but one subject — ^if this term of modern psychology accurately 
represents what was meant — viz , the Logos or pre existent Son 
and that our Lord’s human nature was “impersonal ” This would 
seem to involve a conception of the Trinity somewhat different 
from that contained in the dogma as just expounded, inasmuch 
as the Logos is now treated as an agent or subject and yet as 
(Ustmet from God or the hather Perhaps it is owing to a sense 
of discrepancy in this connection that recent thought has some- 
times manifested a tendency to interpret the Incarnation of the 
Logos m terms of the notion of divine immanence in a human 
personality Irom this point of view, “God was m Christ 
would better express the Incarnation doctrine than “The Word 
became flesh ” But the translation of these two fundamental 
Christian doctrines into terms of conceptions such as are service- 
able m psychology and theoIog>’' at the present day has not yet 
been accomplished 

Bibuoorai hy — Of the theology of ancient Greece a particular inter- 
pretation will be found m Ldward Caird, The Evolution of Theology 
m the Gnek Philosophers (2 vols 1904) On the influence of Greek 
philosophy on caily Christiin thought, see C Bigg, The Christian 
Platomsts of Alexandria (1886, new ed 1913) Of the theological 
thought of ancient and modem philosophers an account is given m J 
Watson, The Interpretation of Religious Experience (vol i, 1912) 
The most important book on religious experience is the pioneer work 
of William James, The Varuties of Religious Experttme (1902) lor 
studies propaedeutic to philosophical theology and an empirical 
approach to theology, see h R Tennant, Philosophical Theology 
(1928) A concise account of the early development of dogmatic the- 
ology is contamed in J F Bethune-Bakcr, An Introduction to the 
tarty history of ChrtUmn Doctrine (1903, 2nd ed 19^0) hor further 
relevant literature see TmiSM, Faith, Dogma and articles on specific 
doctnnes, etc (I R 1 ) 

THEOPHANES, surnamed *‘the Confessor^’ (c ad 758- 
818), Greek ascetic, chronicler and saint, belonged to a noble 
and wealthy family and held several offices under Constantine V , 
Copronymus (74^-775) He subsequently founded a monastery 
(roO McyAXop *Ayf>od ) near Signane He took a strong position 
against the Iconoclastic policy of Lto V and was imprisoned m 
Samothrace, where he died (818) He subsequently received the 
honours of canonization He continued the Chronicle of George 
the Syncellus from the accession of Diocletian to the downfall 
of Michael I Rhangabes (284-813) The work, although wanting 
in chronological accuricy, is of great value as supplying the 
accounts of lost authorities 

There is also extant a further continuation, m six books, of the 
Chromcle doun to the year 961 by a number of mostly anonymous 
writers (called Ot per A * 5 cnptores post fheophancm), who 

undertook the work by the instructions of Constantine Porphyro- 
genitus , 

Editions of the Chronicle — Editto pnneeps, J Goar (i^sO J P 
Migne, Patfologm Graeca^ cviii , J Classen in Bonn Corpus Senptorum 
Hut Byzanttnae (1839-41), and C de Boor (1883-85), with an 
exhaustive treatise on the ms and an elaborate index, E W Brooks 
in Byzantmucke Zeltschnft, 15, p 578 et ^eg 

Editions of the Conttnmtion m J P Migne, Pair Gr, cix, and 
writer in Sitzmgsbenchte der phdos ••phUol und der hist Cl der k 
by I Bekker. Bonn Corptu Scriptomm Hut By% (1838). on both 
works and Theophanes generally, see C Kmmbacher, Gescmchte der 
bystmtMsckm Literatur (1897} , Min PitkyraiHbus mf Theophanes 


I Confessor (a panegyric on Hieophanes by a certain proto^ecreUs, or 
chief secretary under Constantine Porphyrogenitus) and MIm neue 
I VUa des Theophanes Confessor (anonymous), both edited by the same 
writer m Siitungsbenchte der Philos -‘philol und der hist Cl der k 
bayer Akad der WiSsenschafien (1896, pp 583-625, and 1897, pp 
371-399) , Gibbon's DecUne and Fall (ed Bury, 1896-1900), v p 530 

THEOPHILEi the name by which Thfophile de Viau (or 
Viaud), trench poet (1591-1626), is more commonly called He 
was born in 159X, at Clairac, near Agen, hnd was educated at the 
Protestant college of Saumur In 1612 he met Balzac, with whom 
he made an expedition to the Netherlands, which ended in a 
serious quarrel On his return he seems to have been for two years 
a regular playwright to the actors at the Hdtcl de Bourgogne 
In 1615 he attached himself to Henry, duke of Montmorency 
(1595-1632), under whose protection he produced the tragedy 
of Pyrame et Thtsbi, acted probably about 1617 This piece, 
written m the extravagant Spanish-Itahan manner, was ridiculed 
by Boileau (Preface to his CEuvres, 1701) Th6ophile was a 
Huguenot and a freethinker, and had made unspanng use of his 
sharp wit in epigrams on the Church and on the government In 
1619 he was banished from Pans, but was allowed to return in the 
next year He then served in that year in the campaign against 
the Huguenots, but m the autumn was an exile m England He 
was recalled in and abjured Protestantism in 1622 In 1622 
he had contributed four pieces to the Nouveau Parmsse Satmque, 
a miscellany of verse by many hands In the next year a new 
edition appeared, with the addition of some licentious verse and 
the inscription par le sicur TMophtle on the title page Con 
temporary opinion justified Th6ophile’s denial of this ascnption, 
but the Jesuit father, Francois Garasse, published a tract against 
him entitled La Doctrine cuncuse (1623) Th^ophile was again 
prosecuted This time he fled from Pans, to the court of Mont 
morency, and wis condemned in his absence (Aug 19, 1623) to 
death On his flight to the border he Was arrested, and imprisoned 
in the Concicrgene m Pans He defended himself m an Apologu 
au rot (1625), and was liberated in Septembtr his sentence being 
commuted to banishment for life Under Montmorency’s pro- 
tection he hid m Pans for some time, and subsequently accom 
panied his fritnd and patron to the south He died in Pans on 
Sept 25, 1626 

Forty two pamphlets on the prosecution of lh6ophile, written 
between the dates 1622 and 1626, are preserved in the Biblio 
th^que Nationale in Pans The standard modern edition of the 
works of Th6ophilc is that of Alleaume m the Bibhothique Elzf- 
vtnenne (2 vols 1856) Besides Pyrame et Tlmhiy his works 
mclude a paraphrase, half verse, half prose, of the Phaedo There 
are numerous French and Latin letters, his Apologte^ a promising 
fragment of comic prose narrative, and a large collection of oc- 
casional verses odes, degics, stanzas, etc See K Schirmacher, 
Thiophde de Vtau (Leipzig and Pans, 1897) 
thEophilus, East Roman emperor (829-842), the second 
of the “Phrygian” dynasty, a pronounced^ iconoclast In 832 
he issued an edict strictly forbidding the worship of images His 
whole reign was occupied m war against the caliphs of Baghdad 
{See Caliphate, especially sect C , 5 8 ) This war was caused 
by Theophilus, who afforded an asylum to a number of Persian 
refugees The Roman arms were at first successful, m 837 
Samosata and Zapetra (Zibatra, Sozopetra), the birthplace of 
Motasim, were taken and destroyed Eager for revenge, Motasim 
assembled a vast army, one division of winch defeated Theophilus, 
who commanded in person, at Dasymon, while the other advanced 
against Amorium, the cradle of the Phrygian dynasty After a 
brave resistance the city fell into Motasim’s hands through treach- 
ery Thirty thousand of the inhabitants were slam, and the city 
razed to the ground Theophilus never recovered from the blow, 
and he died at the beginning of 842 

See Gibbon, Decline and Fall, chaps 48 and 52, F G Schtosaer, 
Geschkhte der hUdersturmenden Kauer (1812) , G Finlay, History of 
Greece, a {1877), p 142,0 F Utirizberg, Geschichte der Byzanthter 
und des osmanuchtn Rekhes, bk i (Berlin, 1883) » H Gelzer, *‘Abrias 
der byzantinischen Kaisergeschichte" m C Krumoacher's Geschkhte 
der byzantimschen Literatur (2nd ed, 1897), and authorities under 
Roman' Empire, Later On the early campaigns against the Arabs 
see J B Btity, in Joum Hell Stud xxix , 1909, pt i 
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TBI 07 BSASTUS, (Jie successor of Aristotle m the Peri- 
patetic school, a native of Eresus m Lesbos, was bom c 373*b c 
His original name was Tyrtamus, but he later became known by 
the nickname “Theophrastus,"’ given to him, it is said, by Aris- 
totle to indicate the grace of his conversation After receiving 
his first introduction to philosophy m Lesbos from one Leucippus 
or Alcippus, he proceeded to Athens, and became a member of 
the Platomc circle After Plato’s death he attached himself to 
Aristotle, and m all probability accompanied him to Stageira 
Aristotle in his will made him guardian of his children, bequeathed 
to him his hbrary and the originals of his works, and designated 
him as his successor at the Lyceum on his own removal to Chal- 
cis Theophrastus presided o\er the Peripatetic school for 35 
years, and died m 287 bc 

The most important of the works of Theophrastus are two large 
botanical treatises, On the History of Plants, m nine books, ongi- 
nally ten, and On the Causes of Plants, m six books, originally 
eight, which constitute the most important contribution to bo- 
tanical science during antiquity and the middle ages We also 
possess m fragments a History of Physics, a treatise On Stones, 
and a work On Sensation, and certain metaphysical 'AropLai, 
which probably once formed part of a systematic treatise The 
writings of Theophrastus are accessible in the Teubner series 

The Ethical Characters C^ldiKol xapaKrrfpes) consist of brief, 
vigorous and trenchant delineations of moral types, which give 
a most valuable picture of the life of his time They form the 
first recorded attempt at systematic “character” writing Tht 
Ethical Characters was edited by Casaubon m 1592 and trans j 
lated by La Bruy^re (16S8-89), the best modern translation! 
(with introduction and notes) is that of Sir Richard Jebb (1870, 
rev ed J E Sandys, 1909) ! 

Bibiiooraphy — A good account of Theophrastus is found in F 
teller, Amtolle and the Parker Pmpatetks (Eng trans B F C 
Costelloe and J H Muirhead, 1897) For his astronomical work, se( \ 
Astronomy (Historical Section) and for the botanical works, J 
Berendes Die Pharmacte hei den alien CuUurvolkern (vol 1, 1891) 
See also G S Gordon, Theophrastus and his Imitators 

THEOPOMPUS (380 B c ), Greek historian and rhetonenn, 
was born at Chios about 380 b c In early youth he seems to have 
spent some time at Athens, along with his father, who had been 
exiled on account of his Laconian sympathies Here he became 
a pupil of Isocrates, and rapidly made great progress in rhetoric 
We are told that Isocrates used to say that Ephorus required the 
spur but Thcopompus the bit (Cicero, Brutus, 204) At first be 
appears to have composed epideictic speeches, in which he at- 
tained to such proticiency that m 352-351 he gained the prize of 
oratory given by Artemisia {qv) in honour of her husband, 
although Isocrates was himself among the competitors It is said 
to have been the advice of his teacher that finally determined his 
career as ah historian — a career for which he was peculiarly 
quahfied owing to his abundant patrimony and his wide knowl 
edge of men and places Through the mfiuence of Alexander, he 
was restored to Chios about 333, and figured for some time as one 
of the leaders of the aristocratic party in his native town After 
Alexander’s death he was again expelled, and took refuge with 
Ptolemy in Egypt, where he appears to have met with a somewhat 
cold reception The date of his death is unknown 

The works of Theopompus were chiefly historical, and are much 
quoted by later writers They included an Epitome of Herodo^ 
tus*s History (the genuineness of which is doubted), the Hellemcs 
(’EXXimxA, *EXXi?mal iawplai), the History of Philip 
XtTTTrtxA), and several panegyrics and hortatory addresses, 
the chief of which was the Letter to Alexander The Hellemcs 
treated of the history of Greece, m 12 books, from 411 (where 
Thucydides breaks off) to 394-— the date of the battle of Cnidus 
(cf Diod Sic , xni 42, with xiv 34) Of this work only a few 
fragments were known up till 1907 The papyrus fragment of a 
Greek historian of the 4th century b c , discovered by B P Gren- 
fell and A S Hunt, and published by them in Oxyrhynckus 
Papyrtt vol v (1908), has been recognized by Ed Meyer, U von 
Wilamowitz-Moellcndorff and G Busolt as a portion of the HeL 
lenm This identification has been disputed, however, by F 
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Blass, J B Bury, E M Walker and others, most of whom attri- 
bute the fragment, which deals with the events of the year 395 
BC and is of considerable extent, to Cratippus (qv) A far 
more elaborate work was the ^tXtTTTrtgA m 58 books In this 
Theopompus narrated the history of Philip’s reign (360-336) 
with digressions on the names and customs of the various races 
and countries of which he had occasion to speak, which were so 
numerous that Philip V of Macedon reduced the bulk of the 
history from 58 to 16 books by cutting out those parts which had 
no connection with Macedonia It was from this history that 
Trogus Pompeius (of whose Historiae PInhppcae we possess the 
epitome by Justin) derived much of his material 
Bibliography — Fragments in C Muller Frag Hist Graec 1 , 
monograph by A J Pflugk <1827), and a good account m W Mure 
Language and Literature of Ancient Greece (1850-57), v pp 509-539 
See also Grfecf Ancient History, Authorities A complete edition of 
the fragments of Theopompus and of Cratippus has been published 
by the Clarendon Press, Oxford (1909) containing the fragment 
of the new historian For a discussion of the authorship of this 
fragment set Oxyrhynchus Papyn (1908), \oI v, pp 110-242 
G Busolt, Hermes U908), pp 2 <5-28 s (Der Neue Iltstoriker und 
Xenophon), E M Walker, Kho (1908) (“Cratippus or Thco- 
pompus’ ) , W A Goligher, English HtsUmcal Review, vol xxm 
pp 277-282 (“The New Greek Historical fragment ’) , A von Mess, 
Rhetmsches Museum (1908), pp 37 o- 39 i ( I>ie Helltnica von Oxy- 
rhynchob”) (E M Wa) 

THEORBO, the large double 
necked bass lute much used 
during the 16th and 17th cen 
tunes as general bass in the or 
chestra The body of the theorbo 
was constructed on the same 
principles as that of the lute The 
theorbo was made in two sizes, 
the ordinary instrument measur 
mg about 3ft 6in , and the 
Paduan, also known as archlute, 
about 5 fett The chitarrone, or 
Roman theorbo, was the largest 
of all, a contrabass lute in fact 
and frequently stood over 6ft 
high (Sec Barbiton , Lute ) 
THEOREM, a term used m 
mathematics to represent a pro 
position which is to be demon 
st rated In geometry, a profxisi 
tion is commonly considered as 
a problem (a construction to be 
effected) or a theorem (a state 
ment to be proved) I or example, 
the statement “If two lines m 
tersect, each pair of vertical an 
gles are equal” is a theorem The 
so called “Fundamental Theo 
rem” of algebra asserts that 
every rational integral equation 
has at least one root The Greeks 
also recognized a proposition 
lying between a theorem and a 
problem, the ponsm (qv) (Set 
also Term ATS Theorem, Bi 
NOM iAL Theorem, Remainder 
Theorem ) 

THEORY, m logic and sci 
ence, is a term used m various, 
though connected, meanings Sometimes it is used as synonymous 
with hypothesis, that is, to denote any tentative explanation of 
phenomena SomeUmes it is restricted to explanations that have 
already passed beyond the stage of mere hypotheses by having 
received a considerable amount of verification Sometimes, again 
the term theory is simply contrasted with “practice” or “practical 
apphcation,” and will then include any kind of explanaUon be it 
hypothetical or fully established Lastly, the term is sometimes 
restricted to the most comprehensive explanation (hypothetical 
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or verified and eitabhsbed) as contrasted with the lest compre- mysUcal system of Meister Eckhait and the doctrine of Jacob 
hensive laws or explanations comprised under them and deducible Bctehme (f v ), who Is kfiown as "the theosophist" par eietueUce 
from them In this sense we speak of the theory of gravitation, Eckliart’s doctrine asserts behind God a predicatelesS Godhead, 
but of Kepler’s three laws of planetary motion, and of Boyle’s low, which, though unknowable not only to man but also to Itself, is, 
but of the dynamic theory of gases This last usage is perhaps as it were, the essence or potentiality of all things Prom It 
the b“Bt See A Wolf, EssentuUs of Saenhfic Method (1928) proceed, and in it exist, the three persons of the Trimty, com 
THEOSOPHY, a term used to denote those forms of philo- cdved as stadia of an eternal self revealing process Tht eternal 
sophlc and religious thought which claim a special insight into generation of the Son Is for Eckhart eqtSvalent to the eternal 
the Divmc nature and Us consututiv© moments or processes (from creation of the world But the sensuous and phenomenal, as 
Gr dedfp god and wisdom) Sometimes this insight is such, so far as they seem to imply Independence of God, are 
claimed as the result of the operation of some higher faculty or mere privation and nothingness, things exist only through the 
some supernatural revelation to the individual, in other instances presence of God in them, and the goal of creation, like its outset^ 
the theosophical theory is not based upon any special illumination, is the repose of the Godhead The soul of man, which as a micro 
but Is simply put forward as the deepest speculative wisdom of cosmos resumes the nature of things, strives by self abnegation or 
its author But in any case it is characteristic of theosophy that self-annihilation to attain this unspeakable reunion (which Eck* 
It starts with an explication of the Divme essence, and endeavours hart calls being *'buried’* in God) Regarding evil simply as 
to deduce the phenomenal umverse from the play of forces within privation, Eckhart does not make it the pivot 6f his thought 
the Divine nature itself as was afterwards done by Boehme, but his notion of the God 

General Theory — ^Theosophy Is thus differentiated at once head as a dark and formless essence is a favourite thesis of 
from all philosophic systems which attempt to rise from an theosophy 

analysis of phenomena to a knowledge, more or less adequate^ Boehme was indebted not only to mystical theology but also 
of the existence and nature of God In all such systems, God to the writings of Paracelsus This circumstance is not acci 
IS the termmus ad quem, a direct knowledge of whom is not dental but points to on affinity m thought The nature philoso 
claimed, but who is, as it were, the hypothesis adopted, with vary- phets of the Renaissance, such an Nicolaun Cusanus, Paracelsus, 
mg degrees of certainty in different thinkers, for the explanation Cardan and others, curiously blend scientific ideas with specula 
of tht facts before them The thcosophist, on the other hand, tive notions derived from scholastic theology, from neoplatonism 
is most at his ease when moving within the circle of the Divine and even from the Kabbalah Hence it is customary to speak of 
essence, into which he seems to claim ibsolute Insight This, their theories as a mixture of theosophy and physics, or theos- 
however, would be insufficient to distinguish theosophy from those ophy and chemistry, as the case may be Boehme offers Us a 
systems of philosophy which are sometimes called ^‘speculative’' natural philosophy of the same sort As modern theosophy has 
ttnd “absolute,” ma which also In man> cases proceed deductively nourished itself almost in every cast upon the study of his works, 
from the idea of God In a wide sense the system of Hegel or his dommatmg conceptions supply us with the best illustration 
the system Of Spinoza may be cited as examples of what is meant of the general trend of this mode of thought His speculation 
Both thinkers claim to exhibit the umverse as the evolution of turns, as has been said, upon the necessity of reconciling the 
the Divine nature, so much is involved, indeed, in the construe- existence and the might of evil with the existence of an all- 
tion of an absolute system But m such systems the known um- embracing and all powerful God, without falling into Mam 
verse — the world of experience— is nowhere transcended, God is chaeism on* the one hind, or, on the other, into a naturalistic 
really no more than the principle of unity immanent m the whole pantheism that denies the reality of the distinction between good 
Hence, while the accusation of pantheism is frequently brought and evil He faces the difficulty boldly, and the eternal conflict 
against these thinkers, the term theosophical is never used m their between the two may be said to furnish him with the ground 
regard A theosophical system may also be pantheistic, m tendency pnnaple of his philosophy It is m this connection that he insists 
if not in intention, but the transcendent character of its Godhead on the necessity of the Nay to the Yea, of the negative to the pos 
definitely distinguishes it from the speculative philosophies which itivc Eckhart’s Godhead appears in Boehme as the abyss, the 
might otherwise seem to fall under the same definition An eternal nothing, the essenceJess quiet (Ungrmd and Sftlle ohne 
historical survey shows, indeed, that theosophy generally arises Wes^n arc two of Boehme’s phrases) But, If this were all, the 
m connection with religious needs, and is the expression of re- Divine Being would remain an abyss dark even to itself In God, 
hglous convictions or aspirations Accepting the testimony of however, as the condition of His manifestation, lies, according to 
religion that the present world lies in wickedness and imperfec- Boehme, the “eternal nature” or the myUmum magnum^ which 
tion, theosophy faces the problem of speculatively accounting is as anger to love, as darkness to light, and in general as the 
for this state of things from the nature of the Godhead itself negative to the positive This principle (which Boehme often 
It IS thus in some sort a mystical philosophy of the existence of calls the evil in God) illuminates both sides of the antithesis, 
evil, or at least It assumes this form in some of Its most typical and thus contains the possibility of tbeir real existence By the 
representatives The term Mysticism (gv) has properly a prac- “Qual” or torture, as it were, of this diremption, the universe 
tical rather than a speculative reference, but it as currently has qualitative existence, and is knowablo Even the three per 
applied so as to include the systems of thought on which practic^ sons of the Trinity, though existing tdmiitsr beforehand, attain 
mysticism was based Thus, to take only one prominent example, reality only through this principle of nature in God, which i«« 
the profound speculations of Meister Eckhart t; ) are always hence spoken of as their matm It forms also the matter, as it 
treated under the head of Mysticism, but they might with equal were, out »f which the world is created, without the dark and 
right appear under the rubric Theosophy In other words, while fiery principle, we are told, there would be no creature Hence 
an emotional and practical mysticism may exist without attempt- God is sometimes spoken of as the father, and the eternal nature 
mg philosophically to explain itself, speculative mysticism is m as the mother, of things* Creation (which iS conceived as an 
current usage almost another name for theosophy eternal proems) begins With the creation of the angels The 

In the above acceptation of the term, the neoplatonic doctrine subsequent fal of Lucifer is explained as his surrender of himself 
of emanations from the supra-essential One, the fanciful emana- to the pnnapie of nature, instead of dwelling m the heart of God 
tion doctrine of some of the gnostics (the aeons of the Valen- He sought uAmtke anger predominate over love, and be had his 
tmian system, for example), and the elaborate esoteric system will, becomin| pnnee of hell, the kingdom of God’s anger, Which 
of the Kabbalah, to which the two former in all probability itiU remains, however, an integral part of the Divine unlvetiie 
largely contnbuted, are generally included under the head of SchelHng's mos^pMcal tnqtdrks ftero th Natm 0/ Mumm 
theosophy In the two latter instances there may be noted the Fmdm (18 )q) is almost entirely a reproduction of Boehme’s 
allegorical interpretation of traditional doctrines and sacred Ideas, and fo ms* along With Baader'i* imtifigi, the beiit idodeni 
ydtings which is a common characteristic of theOsopUcal writera e»imple of thboiophical speculation In his philosophy of Identity 
Still more typical examples of theosophy are furnished by the Schefflng ((r*iil) had already defined the Absolute as pure mdfffer 
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ence, 6 t the identity d{ subject and object) but without adva&eiui; 
further tote tb^ogony He now proceeded to distinguish three 
moments In God, the first of which is the pure indifference Which, 
in a sense, precedes all exlstence*--thc primal basis or abyss, as he 
calls it, in agreement with Boehme But, as there is nothing 
before or besides God, God must have the ground or cause of 
His existence in Himself This is the second moment, called 
nature in God, distinguishable from God, but inseparable from 
Him It is that in God which is not God Himself, It Is the 
yearning of the eternal One to give birth to itself This yearning 
is a dumb unintelligent longmg, which moves like a heaving sea 
in obedience to some dark and indefinite law, and is powerless to 
fashion anything in permanence But m correspondence to the 
first stirnng of the Divine existence there awakes m God Himself 
an inner reflective perception, by means of which— since no object 
IS possible for it but God-^od beholds Himself in His own 
image In this, God is for the first time as it were reahacd, 
although as yet only within Himself This perception combines, 
as understanding, with the primal yearning, which becomes thereby 
free creative will, and works formatively in the originally lawless 
nature or ground In this wise is created the world as we know it 
In every natural existence there are, therefore, two principles to 
be distinguished— first, the dark principle, through which the 
being m question is separated from God, and exists, as it were, 
m the mere ground , and, secondly, the Divine principle of under* 
standing The first is the particular will of the creature, the 
second is the universal will In irrational creatures the particular 
will or greed Of the individual is controlled by external forces, 
and thus used as an mntrument of the universal But In man the 
two principles are consciously present together, not, however, in 
inseparable union, as they are in God, but with the possibility 
of separation This possibihty of separation is the possibility of 
good and evil In Boehme’s spint, Schelling defended his idea of 
God as the only way of vindicating for God the consciousness 
which naturalism denies, and which ordinary theism emptily 
asserts Among thinkers on the same hnes, but more or less inde 
pendent, Molitor is perhaps the most important Swedenborg 
(q V ) IS usually reckoned among the Iheosophists 

TH£ XHEOSOPHICAI. SOCIETY 

The term ^‘theosophy” has in recent years obtamed a wide cur* 
rency in certain circles as denominating the beliefs and teachings 
of the Theosophical Society This society was founded m the 
United States In 1875 by Madame H P Blavatsky {g v ), m con* 
nett ion with Col H b Olcott and others Col Olcott remained 
president of the original society till his death in 1907, when he 
was succeeded by Mrs Annie Besant But soon after the death 
of Madame Blavatsky (1891) a split took place which led to the 
formation of a separate organization in America under the leader* 
ship of William P Judge The main objestts of this society, as 
originally propounded, were 

(r) To establish a nucleus of the umversal brotherhood of hu* 
mamty, 

(2) to promote the study of comparative religion and philoso* 
phy, and 

(3) to make a systematic investigation into the mystic poten* 
des of life and matter, or what Is usually termed '‘occultism 

MaJhatmas — Accordmg to Madame Blavatsky’s original state* 
ments this wisdom has been transmitted through the ages as a 
secret doctrine or esoteric teaching by a brotherhood of adep^ts or 
Mahatmas scattered through the world but in close relation with 
one another With a certain group of these in Tibet she claimed 
to be in communication In sudi adepts the spiritual nature is 
supposed to have been so developed that the body has become the 
ductile instrument of the inteihgence and they have thus gained 
a control over natural forces which enables them to bring about 
results that apptiar to be miraculous 
ReUgiotis Aspect.— The most characteristic feature of this 
modem ‘^theosophical^’ teaching is the belief m reincarnation, 
and here again the close connection with Indian thought is ob* 
lembl^ The succession of earthly lives through which the spirit 
advances to its goal is interpreted in strict accordance with the 


Brahmanic and Buddhistic doctrine of Raima First introduced 
in the Upantshadi as the great secret wbch solves the problem of 
human destiny, Karma is m a sense the logical ongm of all Indian 
thought It expresses the inexorable law of moral causation— 
whatsoever a man loweth that shall he also reap— and this law 
represented as fulfilling itself in the life history of each mdividual 
agent The consequences of a man's actions in his present hfe atf 
reaped by the agent on earth in a fresh incarnation Hence iht 
sajdag, “A man is bom into the world be has made '' The theory 
of Karma is thus primarily an explanation of a man's lot m the 
present life as determined by his own actions in a senes of pre 
vious lives If it is true that whatsoever a man soweth that shall 
he also reap, it must be equally true that whatsoever a man reaps 
that he must also have sown The doctrine is thus in its essence a 
vindication of cosmic justice in face of the perplexities caused by 
the apparent disregard of moral considerations m the dntnbution 
of happiness and misery in the present hfe, and it is m this sense 
that It is accepted and applied by Iheosophists (A S P *P ) 
TBUfeOT, CATHERINE (d 1794). French visionary, wis 
born at Btrenton (Manche) In Robespierre her followers saw 
the redeemer of mankind and preparations for his initiation were 
put in train Catherine, with others, was arrested and impris 
oned The accused were ultimately acquitted, Catherine herself 
having died in prison on Sept i, 1794 
TOEOTOCOPULI, DOMENICO (c 1542-1614), known 
as El Greco, Spanish painter He was bom m Candia, Crete His 
Greek name, Domenicos Theotocopoulos, was changed m Ital> 
and Spam into Domenico and Domlnico Theotocopuli, and he 
thus signed his name m Greek characters We first heat of him 
in a letter written by the m*niatunst, Julio Clovio, to tht 
cardinal Alessandro Farnese, dated Rome, Nov 16, 1570 “Then 
has arrived in Rome a young man from Candia, a pupil of Titian 
who, I think, is a painter of rare talent He his painted a 
portrait of himself which is admired by all the painters in Rome 
I should like him to be under the patronage of your reverend 
lordship without any other contribution towards his living than a 
room m the Famese Palace “ Unfortunately, the portrait here 
mentioned is lost Works of this early period arc the portrait 
of Clovio (Naples museum), “The Healing of the Blind," of 
which there are two versions (Museums of Parma and Dresden) 
and “Christ driving the Traders from the Temple," of which 
there are versions in the collection of Sir Herbert Cook, Rich 
mond, in the Mmneapolis museum and in the Fnck collec 
tion, New York, the last of a somewhat later period Though 
a pupil of Titnn he was influenced by Tintoretto and the 
Bassanos, and while in Rome he studied Michelangelo In the 
picture at Minneapolis, Titian and Michelangelo are introdu<.ed 
with CIovio In the lower right hand corner 
We next hear of Theotocopuli in Toledo, at work m th( 
church of Santo Domingo ei Antiguo, rebuilt In 1575 on the 
outskirts of the city Here he designed the architecture and 
sculpture of a composite altar In Veneuan style and painted the 
pictures for it The centrepiece (now in the Chicago Art insti 
tute) representing “The Assumption of the Virgin," is a fiei 
adaptaton to Spanish surroundings of Titian’s masterpiece, m 
the Frari at Venice, and is painted with daring and intensit\ in 
a nch, deep colour scheme Flanking it, and still in their original 
position, are the imposing figures of St John the Baptist and 
St John the Evangelist On the side altars are “The Adoration 
of the Shepherds" and “The Resurrection," while “The Innity 
with its Michcltngelesque “The dead Christ in the Arms of God 
the Father" n now in the Prado Toledo hid never seen such 
art before, and in 1577, the year when “The Assumption” was 
completed, he was asked by the chapter of Toledo cathedral to 
paint the chief picture for their new sacristy He chose as his 
subject "The Stripping of Christ before the Crucifimon” (LI 
Espolio) Christ’s impressive figure in the centre stands out 
among a crowd of executioners whose brutality contrasts witli 
the Gentle Marys in the lower part of the picture The whoU 
surface of the canvas is compactly filled As in Michelangelo’* 
blocks of marble, them am no open views no empty spaces 
The cold tone of the painting contrasts with the glowing Venetian 
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Lolour of his earlier work, and is distinctly Spanish The picture 
was Completed in 1579 The chapter, finding its price too high, 
had it valued by artists, who decided m Theotocopuli’s favour 
Whereupon the chapter demanded the removal from the picture 
of ‘‘certain improprieties’^ such as the presence of the Marys 
belpw the Christ The artist, being threatened with impnson- 
raent, at length gave m, but somehow the picture was left as it 
was It constitutes the masterpiece of his early period m Spam 
He had lavished all his art on it in the hope that the doors of 
the Esconal might open to him, and he seemed to succeed, for 
Philip II asked him to provide an altarpiece for his church m 
the spring of 1580 In “St Maurice and his Legion,” El 
Greco realized a new form of expression, for which he had been 
searching since his arrival m Spam Withdrawn as he was from 
the example of the great Italian masters, he was thrown on him- 
self His Byzantine origin made itself felt m the swinging rhythm 
of his design, the fervent religiosity of i6th century Spain in 
the extreme expression of feeling 

However, when the completed work was submitted to the 
king he failed to understand the strange new treatment, and 
though it remained at the Esconal, it was not placed o\er the 
appointed altar His next important work was the famous 
“Burial of Count Orgaz” (El Entemo), for the church of St 
Tom6 at Toledo It treats of a miracle Don Gonzalo Ruiz, 
governor of Orgaz, had, during his lifetime, professed devotion to 
St Augustin and St Stephen, who descended from heaven when 
his body was al?out to be buried in the church of St Tome, which 
he had rebuilt, and laid him to rest to the wonder of the attend- 
ing clergy and mourners, who are shown m a long row of vivid 
Spanish heads, placed like a fneze horizontally across the picture 
The upper portion of the painting depicts the reception of the 
court m heaven The supernatural world is joined to the realistic 
scene below by the harmonious lines of a geometric design recall- 
ing the tracery of a Gothic window Agam the price of the 
picture was the cause of a lawsuit El Greco henceforth seemed 
wholly occupied by his imaginative vision All elements of 
secondary value are discarded, and everything is subordinated 
to the realization of a rhythmical unity In 1590 he completed, 
for the church of Dona Maria de Aragon at Madrid an altar 
piece with subjects from the life of Christ Three pictures m the 
Prado representing “The Crucifixion,” “The Resurrection” and 
“The Baptism,” came from this church An “Annunciation” at 
ViUanueve y Cetru, formerly in the Prado, probably also be- 
longed to this group Here colour and form are used as a means 
of emphasizing dramatic expression, with a result that, to many, 
IS exaggeration and distortion The figures are elongated, the 
limbs twisted, and strange streaks of light flash across The 
artist does not represent nature as it is, but uses it for his own 
ends Here is restless religious strife, tumult, agony and mystic 
absorption His contemporaries thought he had gone mad, 
others explained that he was suffering from astigmatism 

In 1597 followed the works for the chapel of San Jose at 
Toledo, of which “The Coronation of the Virgin” and “The St 
Joseph” are still in their ongmal place over the high altar, and 
“The St Martm” and “The Virgin with Saints” are in the 
Widener collection at Philadelphia Fewer figures are introduced, 
the colouring is silvery the style severer and simplified The 
same sober tendency is displayed m the paintings for the hospital 
of the Candad at Illeseas, where “The San IdeHonso” combines 
poetry with realism m the interpretation of a Spanish legend 
Other works of this period are ‘*The Dream of Philip II ” and 
the “St Francis,” “St Peter” and “St Eugene” in the Esconal, 
and the splendid portrait of the Inquisitor, Neno Guevara (Have- 
meycr collection, New York), which seems to anticipate Velaz- 
quez’s “Innocent X ” 

The most representative work of the closing stage, character- 
ized by an intensification of his imaginative quabties, is *The 
Assumption,” m the church of San Vicente at Toledo, com 
pleted in 1613, a few months before his death It is a powerful 
and original composition showing the Virgin nsing through the 
air among clouds of angels Other important wof^ of the late 
penod are “TTie St Bernard” (1603) and “The Plan of Toledo/’ 


in the Greto museum at Toledo, “The Pentecost/’ in the Prado, 
“The Laocodn” in td^umch, and bis last work, “The Bgptism’' et 
the Hospital of Tavera £1 Greco anticipates imaginative land- 
scape painting of later periods in the romantic representation of 
“Toledo m a Storm” (Havemeyer collection) where the old city, 
with its Alcazar and its cathedral is seen tqwermg over the ravific 
of the Tajo against a thundery sky Another late work is the 
fine portrait of Fray Hortensio Felix Paravicmo at Boston The 
Prado possesses a number of portraits painted at various tunes 
Though few of his sitters are known to us by name, they are 
evidently all eminent men, of proud and distinguished race, types 
unchanged in Toledo to-day These austere heads, with pointed 
beards resting on white ruffs, emerge from a sombre background 
and are modelled m cool tones The eyes are full of inward life 
and reserve, the hands white and sensitive As a pamter of 
women, El Greco produced two masterpieces, “The Lady with 
the Flower,” m the collection of Sir J Stirlmg Maxwell, and 
“The Lady with the Mantilla” m the Johnson collection, Phila- 
delphia The portrait of an old man m the Metropolitan Museum, 
New York, passes as a self portrait of the artist Palomino 
states that Velazquez greatly admired El Greco’s portraits, and 
there can be no doubt that he learned much from his predecessor 

El Greco had but few pupils, among them Mairo and Tristan, 
they were unable to live up to his standard Giuseppe Martinez 
explains “None cared to follow his capricious and extravagant 
style, which was only suitable to himself ” PIis son, Jorge 
Manuel, painter, sculptor and architect, bom an 1578, worked 
with him, carrying out the paintings, which he left unfinished 
The mother’s name is given as Dona Jeromma de las Cuevaj, but 
It IS not stated that she was El Greco’s wife El Greco died at 
an advanced age, and was interred hke a noble in the church of 
Santo Domingo el Antiguo on April 7, 1614, all Toledo mourning 
his death When dangerously ill, he made his son universal heir, 
.and gave him power to make his will He left 115 finished paint- 
mgs, 15 sketches, 4 grisailles and 150 drawings Many of the 
pictures were replicas , the drawings no longer exist There is but 
one authentic drawing by him, m the Biblioteca Nacional (Mad 
nd) From his will we may draw inferences about his mode of 
life He occupied 24 rooms of a palace of the Marques de 
ViUena, once situated m the Paseo del Transito, on the edge of 
the cliff overlooking the Jajo, near the present Greco museum 
He owned a good library of Greek books, including Homer, Ans 
totle, Plutarch , also editions of Tasso, Petrarch and Ariosto, and 
numerous volumes on architecture Pacheco, who visited the 
pamter m 1611, says that he was a great philosopher given to 
witty sayings, a sculptor and architect as well as a pamter He 
speaks of a cupboard, m which were models m clay which he 
made use of m his pictures, and says he saw the originals of all 
that he had painted m his life, painted m oils on smaller can 
vases {Arte de La Pmtura) The gr^at orator, F Ortensio, 
Paravicmo, and the celebrated poet, Luis de Gongona, wrote 
sonnets m his memory A quotation from the writings of St 
Theresa, the mystic of Spam, who was his contemporary, will 
help to explain the trend of El Greco’s art “I see a white and 
a red of a quality as one finds nowhere in nature, for they shine 
more brightly than the colours we perceive, and I see picture*;, 
as no pamter has yet painted, whose models one finds nowhere 
in nature, and yet they are nature itself, and life itself, and the 
most perfect beauty imaginable ” Forgotten for centuries, Greco’s 
art has only recently come into its own It makes a strong appeal 
to the younger artists of the day Manet was already a great 
admirer, the followers of C&sanne lay special claims on him as a 
forerunner, and Expressionists search for the principles, deter- 
mined emj^sis and distortion of form m his works , 

See M B Cossio, M Greco (1908) , Lo que st sabe de h vtd 4 del 
Greco (*914) , M eHiktro de conde de Orgat (1914) i Bor}a de San 
Roman, El Greco en Toledo (mio ) , A L Mayer, El Greco (Munlchi 
1911) , Domeidco Theoiocopuh, Ml Greco, Kntisch© V’brzckhnis dfis 
Gesamtwerkes (Munich, J F. WiUumactt, le leunes^e dv 

Pmtre M Greco (J 99 )) , M Barrft’s, le Greco (1911) . H Kehner, 
El Greco (MiibIcIi, ioso) : A F Calvert and C 0 Hartley, Bl Greco 
(1909)1 E du Cue Trapier, Ml Greco (Bispainic Society, Neif York, 
191S) (LA, 3 k) 
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PAINTINGS OF DOMENICO THEOTOCOPULI (EL GRECO) 1542-1614 

1 Christ Drlvlnfl the Money Changers from the Temple one of El Grecos 4 Saint lldefonso combines poetry with realism painted for the hospital 

early paintings now owned by the Minneapolis Institute of Art of the Candad of llleseas A sober tendency is displayed in this 

2 Another painting of Christ and the Money Changers showing interest painting now belonging to Andrew W Mellon 

Ing contrast in style now In the possession of Aaron Naumburg 5 st Dominic one of the well known paintings of El Greco now owned 

3 St Peter painted near the end of the 16th century owned by Phillips hy John Nicholas Brown 

Memorial Gallery Washington 
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TBERAf tbe southeKUncwt island t>t tiie Sporades, iM>w called 
SaOtocin (,q V ), but knovra as Thera until after the Fourth Cro* 
sade, vrhen it beame part of the duchy of the Archipelago 
THEKALITS. m petrology, a group of plutomo yocks built 
up of basic ptagioclase (labradonte), nephcime, and a titanifcrous 
augite The name is derived from Brjpivj to pursue, as its dis* 
covery was looked forward to as completing the series of basic 
rocks containing nephelme as an essential constituent 
Ohvine, an alkah-amphibole, biotite and orthoclase may be 
present as subordinate constituents With the exception of nephe- i 
line and orthoclase, the minerals of theralites arc usually m well | 
shaped crystals Nephelme itself may be largely represented by i 
secondary aeohtes Theralites are of comparatively rare occur- ! 
rence They are known from the Bohemian alkali province, as at 
Duppau, m association with shonbmtc, at the Katsenbuckel 
(South-east Tirol), together with pulaskite and foyaite m the 
Serra de Monchique (Portugal), at Umptek (on the White sea), 
and among the Carboniferous mtrusions of Ayrshire (Scotland) 
Closely related to the theralites are the tescbenites (from 
Teschen, Moravia) In place of nqiheline these rocks contain 
primary analcime, but types containing both nephehne and anal- 
time are known In central Scotland, around Edinburgh and Glas- 
gow, teschemtes are abundant, forming thick sills intrusive mto 
the Carboniferous rocks Teschemtes are sometimes ophitic, and 
show transitions to ohvme-dolerites on the one hand and to picntes 
on the other ^ The rock known as lugarite (from Lugar, Ayrshire) 
IS a related 'type contaimng small amounts of plagiociase but 
abundant analcime, nephelme is present in subordinate amount 
Other rocks related to the theralites are the essexites and 
shonkimtes The former are characterized by dominant plagio- 
tlase, subordinate orthoclase, and green augite, hornblende, biotite 
and olivme Nephehne also occurs by no means uncommonly 
By increase m the proportion of nephelme the essexites pass mto 
theralites Essexites occur, together with nephehne syemte, in 
Essex county, Mass , at Mount Royal near Montreal, in southern 
Norway (Oslo district), at Rongstock, Bohemia, and among the 
carboniferous teschemtes near Edinburgh and m the Campsie 
hills, Stirlmgshire The shonkimtes are melanocratic rocks of 
much rarer occurrence Augite and orthoclase are the prime con- 
stituents, but plagiociase, barkevikite, ohvine, biotite and vanable 
amounts of nephelme are present At Shonlun Sag, in the High- 
wood mountains of M^ontana, shonkimte forms the greater part 
of a stratified laccolith passing at the border mto a pecuhar basic 
rock described as a leucite-basalt porphyry 
Shonkmites are also known from Ontario, British Columbia, and 
the East Indies (Celebes, Timor) (C E T ) 

THERAMENES (d 403 b c ), Athenian statesman, was the 
adopted son of Hagnon, a prominent conservative who m 430 
impeached Pericles, and after the SiciUan expedition became one 
of the ten probuh commissioners) appointed to devise 

economies m the administration Theramenes formulated a new 
party cry, ‘*the constitution of our fathers It was no doubt 
largely due to his advocacy that the probuh, strengthened by 
further members, were commissioned to draft new measures on 
behalf of the public safety and to examine Cleistbenes’ “ancestral 
code ” (See Boule and Greece Htstory ) 

Late in 405 Theramenes went as plenipotentiary to Lysander 
V ) to obtain peace terms (see PeloponnIesian War) , after 
long negotiations be proceeded to Sparta and arranged a settle- 
ment which the Athenians ratified (April 404) In spite of this 
peace the disorder in Athens did not abate At the instance of 
Critias, Theramenes was arraigned for treason and, although he 
successfully repelled the denunciation, he was led away by vio- 
lence and forced to take poison 

See Phitarch, Ckero, chap 59 1 Cicero, de Oraiore, hi r6, 50, 
Wilamowits-Hlillendorl!, Arisioteks md Athen (Berlin and Leipzig, 
1893), h P f ® Meyer, Sorschunim %ur etun Gesektekie 

(Halle, 1899) , li pp 406 sqq , B Perrin in American BhPorted Revtew, 
IX (1904), 

an ancient sect of ascetics believed to 
have wmd in the viciriity of Alexandna and near Lake Mareotis 
They are mentioned in Phflo's De VUa ContefnpkkmB and are 


71 

characterized as being unusually severe m their discipline and 
mode of hfe Abjuring money rather than matter, the Thera 
peutae lived a secluded hfe, each member keeping to his own 
dwelhng rather than mingling together m common fellowship 

Chief among the institutions of this sect was a festival held 
every seven weeks and at the culmination of which, bands of 
women and men danced and sang throughout the night On every 
Sabbath they gathered for worship jomtly Tbeir entire lives were 
devoted strictly to meditation and prayer They despised all 
forms of avance 

As the result of Philo being the only authonty regarding the 
hfe and existence of the Therapeutae, there are a number of 
controversial questions concerning the sect Some authorities 
regard the Therapeutae as a Chnstian order due to the similanty 
between their asceticism and that of Christian monasticism, but 
the consensus of opinion among modern scholars is that they were 
a radical offshoot of pre-Christian Judaism The supposition that 
the Therapeutae were a branch of the Essenes is contested by 
Harnack While these two ascetic sects resembled each other in 
many instances and especially m discipline, the Therapeutae 
regulations were more severe 

To the modem reader the importance of the Theraptutae, as 
of the Essenes, lies m the evidence they afford of the existence of 
the monastic system long before the Chnstian era We have no 
clue to the ongm of the Therapeutae, but it is plam that they 
were already ancient when Philo described them Eusebius was so 
much struck by the hkeness of the Therapeutae to the Chnstian 
monks of his own day as to claim that they were Chnstians con 
verted by the preaching of St Mark He goes so far as to say 
that “the wntmgs of ancient men, who were the founders of the 
sect” referred to by Philo, may very well have been the Gospels 
and Epistles (which were not yet written) Eusebius having gone 
wrong on this point, others of the Fathers followed suit, so that 
Philo IS reckoned by Jerome among the ecclesiastical writers of 
the Chnstians 

THERAPEUTICS, the name given to that branch of medi- 
cine which deals with the means employed to prevent or cure 
disease if possible, or to control and lessen its evil results when 
a cure is impossible 

Treatment may be symptomatic or radical, empirical or rational 
obviously the ideal is a radical treatment based on reasoned knowl- 
edge of the disease and of the means employed to combat it Such 
a form of therapeutics is represented by the antitoxin treatment of 
diphtheria But in the case of many diseases and drugs knowledge 
IS still so imperfect that symptomatic and empincal treatment is 
all that cah be employed at the present time Of this form of 
therapeutics the use of colchicum in gout is an example In the 
case of drugs the purpose to which each is usually put is contained 
j in the article under that special heading (e g , Digitalis, Opium, 

I Quinine, etc ) , here other and more recent therapeutic methods 
I are considered 

I Preventiofi. — Prevention, the ideal aim of medicme, has great- 
j ly advanced m its practical application In Great Bntam this has 
I been fostered by the establishment of a Ministry of Health in 
1919 which has greatly expanded the scope of work earned on by 
the Local Government Board, and also by the activities of the 
Medical Research Counal founded m 1913 as part of the Na- 
tional Insurance Scheme Preventive meieme mcludes, m addi 
tion to improvement of environmental conditions, prophylactic 
treatment in the very early stages of disease, such as can be pro- 
vided m antenatal, school, dental and venereal clinics and so comes 
within the heading of therapeutics 

A notable example of prophylactic treatment is the prevention 
of goitre (see Goitre) , this is an endemic or local disease, prob- 
ably depending, as Lieut -Colonel R McC^mson in India showed, 
on contamination of the water supply with micro-organisms, it is 
extremely prevalent in Switzerland and m North America both in 
men and lower ammals m the neighbourhood of the Great Lakes, 
and has been found to be associated with a diminished content of 
lodme, which has a well marked antiseptic action, in the thyroid 
gland By the periodical administration of lodme to children in 
districts where the condition is prevalent it has been most sue- 
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Dfflckacy Di««a#( 9 i€*-Aiiotier aspect of the urm <meiUoii is 
presented by the group of ^‘tho deficiency dweasea^' or tke avita^ 
mmoscs, wUeb depend on the absence from the food of the 
vitamins or ‘^accessory food factors’* Aa constituents of food 
these vitamins (gv)^ of which there are several are remarieaWe 
for the contrast between the extremely mmute amounts present 
and the striking changes resulting from their absence (Su Beri-' 
Beri, Scurvy, Rickets, PEtuACRA ) 

Tropical Diseases — The prevention of tropical disease, origi- 
nated m Great Britain under Sir Ronald Ross’s direction with the 
destruction of the mosquito, the earner of the malanal parasite 
(5^0 TROPirAt McDiawE), has been much expanded by the Rock- 
efeller I oundation, which has instituted many campaigns against 
disc'iscs, such as malaria, yellow fever and especially a world-wide 
attack on ankylostomiasis (see Hookworm, Malaria, Yellow 
1 ever) Yellow fever, which formerly took such a terrible toll of 
life has now been almost entirely eradicated from South America 
by destruction of mosquitoes, the earners of the infection 
Inoctilatiosir-lbe World War proved the enormous valu® of 
prophylactic or protective inoculations against certain diseases 
on the same lints as Edward Jenner’s vaccination against small 
pox (qv) Just before the South Afncan campaign Sir Almroth 
Wnght started the method of protection against typhoid fever 
Immunity) by injection with a vaccine composed of killed 
cultures of the Baalim typhosus, this inoculation sets up changes 
in the body which render the individual immune for a time, prob 
ably about four years, to this form of infection, m the same way 
as an att ick of the disease After the South African campaign 
cases were obseived resembling typhoid fever but due to different 
though allied bacilli, and two additional form?, paratyphoid A 
and paratyphoid B , of fever became recognized, the three dis- 
eases being collectively desenbed as enteric fever (<? v ) In order 
to protect against infection of these three forms of fever, it is nee- 
cssary to inoculate the mdividuil with the three vaccines, and soon 
after the outbreik of the World War paratyphoid fever attacked 
the troops in Glanders and did not spare those inoculated against 
typhoid fever only, the three vaccines, known collectively as 
TAB, were then givdi, and the wonderful freedom of the army 
from enteric fever, which in past wars has killed as many as bul 
lets, was a triumph for preventive medicine In like manner men 
who were wounded and so likely to be infected with Bacillus tetam 
(see Tetanus), were at once injected with antitctanic serum 
and so protected from tetanus or lockjaw 
Dysentery (qv) is another war disease, and there were many 
cases among the troops at Gallipoli and elsewhere in the East 
There is more thin one kind of dysentery One of them, amoebic 
dysentery is prone to be followed by liver abscess, the amoeba 
passing to the liver Before the War ft wtb found thit emetine, an 
alkaloid of Ipecacuanha which had been long known as an empiri- 
cal remedy for dysentery, was extremely cflicicnt in curing this 
form of dysentery and also the hepatitis or inflammation of the 
liver which precedes the fomation of an abscess 
FiychotRerapy-— As a result of the large numbers of officers 
and men who suffered from war strain and its effects, often called 
shell-shock, during and after the War, the psychotherapy of these 
nervous disorders has greatly developed Psychotherapy) 
Indocrine Therapy ,^When any of the endocrine glands, the 
thyroid, adrenals, pituitary, which pour an internal secretion into 
the blood and keep the body in health, are diseased or fail to do 
their work properly, signs of disorder or disease result The secre- 
tion may be suppressed or diminished, excessive or altered in char- 
acter (we Endocrinology) When the secretion fs diminished an 
attempt to provide it can be made, and m the case of thyroid, 
which when inadequate produces myxoedema, or in early life 
cretinism, brilliant results have long been obtained by this substi- 
tution therapy of giving the thyroid gland or an extract of It by 
the mouth In 1914 E C Kendall of the Mayo Clinic Rochester, 
Minnesota, obtained in a pure form the active principle— thyroxin 
—which 18 extremely effective The parathyroid glands, small 
bodies close to the thyroid gland in the neck, manufacture an in- 
terna! «?ecretion which passes Into the blood and exerts an action 


ai^entiy oppmad to that of the thyroid Whfffoai the tlyioid 
la concerned ivitb the contini of lodmo in tho b0dy» the pomthy^ 
roids deal in a awlar mamor with cateium Doficltnoy in 
the action of the parathycoidi appooia to lead to a dtofotahed 
quantity of calcium ealis in the body and to an irniablo itate of 
the nervous aystem* and 1% thought to bo roaponsiWo In childron 
for the contracture of the band& and feet known aa tetany, though 
on this question there la conaidcrable diacuaaion Recently the ox^- 
tract of the parathyroid glaada baa boon given in a number of 
diseases of a chrome infective nature, especially in apruo im 
Sprue), a tropical disease ebaraaemod by diarrhoea, want of 
digestion of food so that the patient wastes aa if from starvation 
Oxganothoxapy^t^An outstanding advance m organotherapy 
is the iniuhn treatment of diabotea meUitua (see Diabeter) 
In this duusa the patient, who is unable to utilize sugar and 
starches, passes sugar in the urine, wastes and may eventually 
die m coma The pancreas, or sweetbread, is a gland concerned 
with the digestion of food, including atarthes, in the alimentary 
canal, and at the same time that it provides this external secretion 
poura an internal secretion into the blood which enables the body 
to make use of auger This internal secretion is manufactured by 
structures in the pancrcaa known oa the islands of Langorhana, 
and the extract from them is called maulm After many trials the 
technical difficulties in oblimmg a satisfactory maulm (see In 
sulin) wore surmounted m 193s by h C Banting and C H 
Best of Toronto, and a remedy was thus made available, which 
though It does not cure diabetes, any more than the thyroid extract 
cures myxoedema, yet for some hours makes the previous dia- 
betic practically a normal person as regards the utilization of 
starch and sugar The hypodermic administration of insulin must 
bo repeated at least once doily, but this treatment keeps the dis 
ease m abeyance and has thus prolonged and saved innumerable 
lives In diabetes insipidus, a comparatively rare disease, in which 
large quantities of unne free from sugar are passed, relief for some 
hours 18 similarly obtained by hypodermic injection of extract of 
the posterior lobe of the pituitary gland The success of thyroid 
and insulm treatment has stimulated research and trial m the case 
of other glands and numerous commercial pn parations have been 
placed on the market, but the claims sometimes made for various 
forms of organotherapy have yet to be confirmed The most re 
cent is the treatment of ptmicioua anaemia by feeding with liver 
This method was mtroduced by Mmot of the Rockefeller Institute 
and the success he claims for it has been confirmed in England 
Chemiotherapy — Chemiotherapy, or the use of a drug which 
has a selective affinity for a germ and leads to its destruction 
without damaging the tissues of the body, was the conception of 
Paul Ehrlich of Frankfort-on Mam who m 1910 discovered the 
specific remedy or salvarsan which rapidly leads to the 
destruction of tho SptrochaeH palhda (sm Venereal Diseases), 
the protoRoan responsible for syphiks It now appears that the 
action is not independent of the activities of the patients’ bodies 
and that the germ is not poisoned and killed off solely by the drug, 
which indeed may damage the tissues of the patient very severely 
and even cause death, so that the ideal of chemiotherapy has not 
been realised Remedies of this class are, like qumine in malaria 
specific, lead to a complete cure, and are therefore of the greatest 
importance m opening a new vista m medicine Since its introduc 
tion salvarsan and its modification neo aalvarian ’’914’* and allied 
organic preparations of arsenic have been increasingly used in the 
numerous results of syphilis with great success; but this treatment 
has Its lihutations, for when the parasite of syphihs gets inside the 
central nervous system and causes locomotor ataxia and general 
paralysis of the insane the drug cannot follow the spirochaete and 
the disease is little if at all influenced Recently it has been found 
that inoculation with the malanal organism and an attack of the 
disease benefits patients with general paralysis, but how fat this 
Is a permanent cure remains to be proved (see Malaria) Try 
panosomes, animal (or protozoan) parasites closely akin to Splrq^ 
chaetes are responsible for diseases, such a$ trypaposdmiasls and 
African steeping sickness (to be distinguished ff'om ^mtOia dif- 
ferent disease epidemic cncephajitii [sea EnPepjhtalItis LntltA* 
oica] popularly ctBed sleepy alckneSB) which arc also curable hy 
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emeCiCi a salt of antunooyi acta like arsomc oo trypatoiomea and 
m addition dEftcts a curt m billiaraiasis (see BtnHantuais) (a 
disease due to flukes), flianal disease s^d kala*azar, three tropical 
infections (see iUu^AsAt, PHARiacsoLoov) 

Seriisn Therapy -—Just as m enteric fever, so in cerebro-spmal 
(^‘spotted”) fever and pneumonia (rsa CEiEBioStiNAL Fever) 
bacteriology has shown the existence of several strains or types 
of the causal micro-organism, these though morphologically indis- 
tinguishable are so biologically diflcrent that each is most eSi 
ciently treated by an antitoxic serum, obtained from an animal 
injected with, and so immunised to, that particular type Before 
the recognition of these types antitoxic serums were employed, but 
they might or might not correspond to the exact strain of the 
micro organism present in an individual case In 1913 Douches 
and Gillespie, working at the Rockefeller Institute, New York, 
isolated four types of pneumococci, the micro-organism causing 
acute pneumonia , but it is only the antitoxic serum corresponding 
to pneumococcus type I that is curative 
Dunng the World War, especially in 1915, epidemic cerebro- 
spinal meningitis or ccrebro spinal (‘‘spotted ’) fever became 
prevalent among the fighting forces, especially m young recruits 
It is due to the Meningococcus mtracellulam Spinal Menin 
oiTis, Serum Therapy), and in order effectively to neutralise its 
effects Simon Flexncr of the Rockefeller Institute prepared an 
antitoxic serum from animals immunised from 40 different strains 
(multivalent) This scrum is injected by lumbar puncture into the 
(subdural) space around the spinal cord, so that it can come into 
direct contact with the meningococci which chiefly select the cen 
tral nervous system The prevalence of the disease stimulated 
research and strains of meningococci were isolated, Mervyn Gor 
don, working for the Medical Research Committee (now Counal), 
isolated four types of meningococci and prepared four correspond- 
ing mono type sera, when a case was bactenologically proved to 
be due to infection with one of these strains, the corresponding 
scrum was given while waiting for the bactenologic il decision as 
to the responsible type, a mixture of type I and type II serum 
was given, as 80 to 85% of the cases were due to these strains 
Tuberculosis — The search for a specific remedy for tuber- 
culosis, such as a new form of tuberculin an antitoxic scrum or 
a metallic preparation analogous to salvarsan or tartrate of anti 
mony in protozoan diseases, has continued, but no finality has 
been reached {we Tuberculosis) Spahlingcr’s treatment by vac- 
cines and serums has received intermittent attention, mainly in the 
lay press, Dreyer in 1923, by removing the fatty material from 
tubercle bacilli, obtained a vaccine, called diaphyte, which has been 
tried on human bemgs, and from experiments on animals was at 
first thought to have an increased effect, as compared with other 
vatcines, later reports have not been favourable, but both ex- 
perimentally and clinically it may still be premature to decide 
about Its ultimate value Recently sanocrysine (a gold compound) 
has been introduced by Mbllgaard of Copenhagen and is still on 
trial, It IS a powerful remedy which kills the tubercle bacilli and, 
by liberating their poispns, may produce severe constitutional 
reactions, Knud Faber, from his clinical experience, points out 
that to avoid these dangerous results, the doses should be small 
In pulmonary tuberculosis a great factor in obtaining arrest and 
cure of the disease is rest, and in order to immobilize the lung the 
production of artificial pneumothorax iqi)) is now widely prac- 
tised Air is introduced into the pleural cavity on the aide of the 
affected lung which then collapses and conies to rest, all the work 
of respiration being carried on by the other lung This procedure 
has given very good results m selected cases Treatment in sana- 
toria 1$ of great value in arresting the progress of pulmonary dis- 
ease and m teaching ^he patient the laws of health that he must 
Mlbw, but It !$ now pecoming recognized that there is urgent need 
for a more prolonged protection from the strain of ordinary life 
m the environment of cltiee^ and that tuberculous colonies in the 
country are reotured for this purpose, such as tapwortb near 
Cambridge and Preston flail near Maidstone 
The treatment of leprosy (see iEPkOiv) by intravcnoui and 
intramuscular injections of soluble products of diauhnoogm, 


bydnocarpus soya bean and cod hver oils, as advocated by Sir 
iMnard Rogers, has been shown by reports from leper asylums m 
various parts of the world to have had beneficial effects and to 
have reduced the death-rate in a remarkable manner Although 
there are very few lepers m Great Britain, there are 300,000 in the 
British EmpirOf and at a conservative estimate i /oo,ooo in the 
world, so that any cScicnt remedy is obviously important 

Protesa ThOftpy*-«-By a turn of the wheel the strictly scien 
tific employment of vaccines composed of the micro organisms 
thought to be responsible for the morbid conditions has led by an 
empirical process to non-specific protein therapy It was found 
sometimes accidentally, not only that the administration of a vac 
cine specifiiC for one form of infection benefits a morbid ( ondition 
due to another infection, but that intravenous injection of foreign 
protem, such as peptone and milk, may when they set up a reac 
tion, namely fever, shivering and illness (“protein shock thcra 
py’O, produce a beneficial effect, just as one disease somaimes 
cures another This protem shock therapy has been employed 
particularly in asthma and in chronic rheumatoid arthritis 

After an attack of many infective diseases there dc\elops an 
immunity so that a second attack is rare, the reverse of immunity 
18 an exaggerated susceptibility or hypersensitiveness (see Ana 
PHVLAXis), this IS what is meant by idio«^yncrasies and the 
proverb “What is one man’s meat is mothi r man’s poison ’ This 
Is seen m vanous diseases, such as recurrent colds and asthma A 
method of cure is to desensitize the subject of one of these toxic 
idiopathies by the administration, usuall> by hypodermic injec 
tion of the substance, a bacterial or other piotein, to which the 
individual is hypersensitive Thus a patient subject to ha> fever 
IS injected with the pollen of the plant which excites an attack, 
or a patient with bronchitis and asthmatic seizures is injected 
with an emulsion of dead bacilh (vaccine) obtained from the cx 
pectoration 

In many cases of disease and ill health the cause is a “septic 
focus’* or a local collection of micrb organisms, for exampki, m the 
teeth (see Dentistry), tonsils, appendix, gall bladdtr and intes 
tines which poison the body and may produce chronic painful 
conditions, such as chronic arthritis, sciatica lumbago, fibrositis 
The removal of such foci is therefore the important and indeed 
the first step in treatment, after that vaccines made from the 
predominant micro organism present in the focus, and spa treat 
ment may complete the cure 

Anaemia.-— The form of anaemia (qv) called pernicious or 
Addisonian after its describer Thomas Addison of Guy’s Hospital 
(see Anaemia) is apparently the result of chronic infection of the 
stomach and ahmentary canil which in its turn may be due to a 
septic focus, but the observations of Arthur F Hurst, also of 
Guy’s Hospital indicate that an important factor is absence of the 
hydrochloric acid in the gastric juice It has, therefore been 
treated by supplying the absent hydrochloric acid by its medicinal 
administration by the mouth, with a success which is due to mvea 
ligation of the chemistry of the stomach The manner in which 
liver feeding acts m pernicious anaemia (tnde supra) is unknown 

In pernicious anaemia, as m anaemia due to haemorrhage, trans 
fusion of blood (see Btood Transfusion) has been earned out, 
after the blood of the donor has been compared with that of the 
patient to see that they are compatible and after measures have 
been taken to avoid transmitting diseases, such as infliienzi 
malaria and syphilis from the donor Transfusion of blood is a 
very old method of treatment and was performed as long ago 
1667, but it IS only recently that the tests for the compatibility of 
the blood based on the existence of four blood groups in man have 
rendered the procedure less dangerous Transfusion of blood with 
these precautions was employed on a large scale in the War for 
haemorrhages and severe shock, as from gunshot and shell wounds 
and has ako been used m conditions popularly called blood poison 
ing A recent development of blood transfusion is to immunize 
by means of vaccines, made from the micro organism infecting the 
patient, the blood of the donor, and then to transfuse bis blood 
into the patient 

Radiotherapy X-rays, though mainly employed for diag 
nosis, have from their power of destroying the tissue cells, man> 
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therapeutic uses Thus enlarged glands and the spleen in vanous 
diseases of the blood, and especially m lymphadenoma, are much 
reduced by X ray exposure The recent Lrlangen treatment of in- 
ternal cancer by intensive X rays has the grave disadvantage of 
making some patients extremely ill (see Radiotherapy) Radium 
bromide the r'lys of which are much the same, has been much 
used m the treatment of inoperable c ircmoma and m quite super- 
hcial growths of the skm, especially rodent ulcer on the face, 
which, though classed as malignant, is much less virulent In 
cancer of the neck of the womb radium has proved of unquestion- 
able value, from a combination of operation and radium good 
results have been obtained in cancer of the breast, in malignant 
growths of the tongue, mouth and throat its successful use is 
probably dependent upon technique 

The unportant advance in the diagnosis of disorders of the 
heart and the mechanism of its beat have been followed by a 
more acc urate knowledge of how to give digitalis and by the em- 
ployment of quinidme in the disorders known as auricular fibrilla 
tion and paroxysmal tachycardia Numerous researches have been 
undertaken with the view of devising reliable tests for the func 
tional activity of the liver, and it is clear that sugar is the food 
which most readily protects and repairs the damaged liver cells 

Heliotherapy. — Recent years have shown an increasmg ten- 
dency to utilize to the full the vts medtcatrix naturae in open air 
treatment, improved ventilation, heliotherapy which has indeed 
been imitated by the use of ultra violet rays (see Heliotherapy), 
baths and waters, and exercises The prophylactic measures based 
on experience and empirical use have been elaborated by the 
teaching of scientific research and as a result physiotherapy or 
physical therapeutics, which includes massage and the vanous 
forms of electrical treatment, has considerably advanced in knowl- 
edge and application Medical hydrology has been studied and 
taught on these rather than on purely empirical lines, and it may 
be noted that spas did excellent work dunng and after the War 
for mva]idcd soldiers Hand m hand with open air treatment and 
heliotherapy has come less surgical activity in the way of operating 
m tuberculous disease of bones and joints (HR) 

Bibliocraphi — K A Hare, Textbook of Practical Therapeutics 
(20th ed I ondon, 1^27) , R Hutchison and J Sherran, Index of 
Treatment (9th id Bristol, 1925) , A A Sltvtns Textbook of Thera- 
peutics (6th cd Philadelphia, 192 v) , V h Sorapure (Ed ), The Oxford 
Index of Therapeutics (London, 1921) 

THERESA, ST ( 1515-1582), or Teresa de Cepeda, Spanish 
nun, was born at Avila, m Old Castile on March 28, 1515, and was 
educated in an Augustmian convent m the town At the age of 
eighteen she entered the Carmelite convent of the Incarnation 
In 1554, when she was nearly forty, her conversion took place, 
and the second part of her life began The death of her father 
roused her to strious reflection, and one day, as she entered the 
oratory, she was struck by the image of the wounded Christ, 
placed there for an approaching festival She fell m tears at the 
feet of the figure, and felt eviry worldly emotion die within her 
The shock threw her into a trance, and these trances, accom- 
panied by visions, recurred frequently in the subsequent part of 
her life The visions grew more and more vivid The cross of 
her rosary was snatched from her hand one day, and when re- 
turned it was made of jewels more brilliant than diamonds, visible, 
however, to her alone She had often an acute pain in her side, 
and fancied that an angel came to her wnth a lance tipped with 
fire, which he struik into her heart Aug 27 is kept sacred in 
Spam to this mystery 

Foundation of the Descalzos — Meanwhile, the spread of 
the Reformation exercised the minds of pious Catholics Teresa 
sought the cause of the catastrophe in the relaxation of discipline 
within the religious orders She determined to found a house in 
which all the original rules of the Carmebte order would be 
observed In spite of great opposition from the authorities of 
the order, and m particular from the prioress and sisters of the 
Incarnation, she persevered with her scheme, and secured papal 
approval On Aug 24, 1562, mass was said m the little chapel 
of the house prepared for her at Avila and the new order con- 
stituted It was to be an order of Descalaos or Barefoots, in 


opposition to the relaxed parent body, the Calzados The sisters 
Were to wear sandals of rope, they were to sleep on straw, to 
eat no meat, to be atncUy confined to the cloister, and to hve 
on alms without regular ^dowment Teresa encountered great 
opposition, but after six months a fresh bull arrived from Pms 
V , and the provincial of her order now gave her leave to remove 
and take charge of her sisterhood The number of thirteen, to 
which on grounds of discipline she had limited the foundation, 
was soon filled up, and Teresa spent here her five happiest years 

Her visions continued, and, by command of her ecclesiastical 
superiors, she wrote her autobiography containing an account of 
these experiences but she based no claim to holiness upon them 

The general of the order \isited her at Avila, and gave her 
powers to found other houses of Descalzos, for men as well as 
women The last fifteen years of her life were spent mainlv in 
hard journeys with this end and m the continually growing labour 
of organization Convents were founded at Medina, Malaga, 
Valladolid, Toledo, Segovia and Salamanca, and two at Alva 
under the patronage of the famous duke Then she had three 
years of rest, as prioress of her old convent of the Incarnation 
She next went to Seville to found a house, thus overstepping for 
the first time the boundanes of the Castiles, to which her 
authonzation limited her The latent hostility of the old order 
was aroused, the general ordered the immediate suppression of 
the house at Seville, and procured a bull from Gregory XIII 
prohibiting the further extension of the reformed houses (1575) 
But the movement against her came from Italy, and was resented 
by Philip and the Spanish authorities as undue interference, and 
after a fierce struggle, during which Teresa was two years under 
arrest at Toledo, the Carmelites were divided into two bodies 
m 1580, and the Descalzos obtained the right to elect their 
own provincial generals (See Carmelites ) I he few remaining 
years of Teresa’s life were spent m the old way, organizing the 
order she had founded, and travelling about to oi>en new convents 
Sixteen convents and 14 monasteries were founded by her efforts, 
she wrote a history of her foundations, which forms a supple 
ment to her autobiography Her last journey of inspection was 
cut short at Alva, where she died on Sept 29, 1582 

Canonization — h violet odour and a fragrant oil were said 
to distil from her tomb, and when it was oixntd nine months 
afterwards the flesh was found uncorrupted Her relics were 
found to woik miracles She was buried at Avila, but her remains 
were eventually restored to Alva Teresa was canonized by 
Gregory XV in 1622 The honour was doubtless largely due to 
her asceticism and mystic visions She called herself Teresa de 
Jesus, to signify the closeness of her relation to the heavenly 
Bridegroom, who directed Jl her actions Though she deprecated 
excess of ascetic severity in others, she scourged herself habitually, 
and wore a peculiarly painful hair cloth But her life shows her 
to have been, besides, a woman of strong practicality and good 
sense, full of natural shrewdness, and with unusual powers of 
organization '‘You deceived me m saying she was a woman,” 
writes one of her confessors, “she is a bearded man ” She was 
brave m the face of difficulties and dangers, pure m her motives, 
and her utterances, some of which have been quoted, have the 
true ethical ring about them Her mss were collected by Philip 
II and placed m a rich case m the Esconal, the key of which 
the king carried about with him Besides her autobiograplty and 
the history of her foundations, her works (all written m Spanish) 
contain a great number of letters and vanous treatises of mystical 
religion, the chief of which are The Wa/y of Perfection and The 
Castle of the Souf Both desenbe the progress of the soul towards 
perfect umon with God 

Her works, edited by two Dominicans, were published m 1587, 
and have since appeared m various editions They were translated 
mto Italian, French (4 vols, 1840-46) and Latin, and an English 
translation of the Life and works (except the letters) by A Woodhcad 
appeared in 1669 Other translations arc J Dalton, Life (1851), The 
Way of Perfection and Letters (1002) , D Lewis, Life (1870), Fomia- 
lions (1871) , A R Waller reprinted Woodhead’s translation of The 
Way of Perfection (1901); B Zimmerman, Minor Works (1013) » 
The Way of Perfectton\ (1916) » The Intenor Castle (3rd ed 1921) 
A translation of the Lftters with introduction by Cardinal Qasqu^t 
appeared 1929-94 (4 ) 
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THEBEZINA, a oty of Brazil, capital of the State of 
Piauhy, 00 the right bank of the Parnahyba nver, about 2?o m 
from Its mouth The population for the commune or municipio, 
(1920) was 57)500 It is prettily situated on an open plain and 
lb laid out regularly with broad straight streets with seven large 
squares The town is characteristically Portuguese m appearance, 
its buildings being one or two stones m height, plastered and 
frequently coloured outside, with large rooms, thick walls, and 
tile roofs to ensure coolness Its manufacturing industries include 
cotton-mills, sugar refineries, a foundry, and soap works A steam 
boat service, with small boats, mamtams regular communication 
with Parnahyba, near the mouth of the river, besides which 
there are a number of independent freight-carrying boats A 
railway connects Senado Furtado, across the river Parnahyba, 
with the port of SSo Luiz on the coast of Maranhao Therezma 
was founded m 1852, its site being originally called Chapada de 
Corisco, and was named after the Empress Thereza Christina 
THERM. A name originally employed m elementary text- 
books for any thermal unit, but now generally restricted to the 
statutory unit of heat adopted for the sale of hghting gas m terms 
of its calorific value For this purpose the therm has been de- 
fined as being equal to 100,000 British Thermal Units (BTU ) 
the unit of heat most commonly employed for measuring the 
calorific value of gas or other fuels throughout the British empire 
and the United States of America {See Gas Lighting ) 
THERMAE, in classic architecture originally warm baths, 
but then used of any large bathing establishment {See Baths ) 
THERMIDOR, the name given during the French Revolu 
tion to the eleventh month of the year in the Republican calendar 
The name Revolution of Thcimidor is often given to the events 
of 9 Therraidor year II (July 27 1794), which resulted in the 
fall of Robespurrt and the collapse of the Terror The name 
Thermidonan { 2 hertnidonen) was given to the authors of this 
revolution and to the supporters of the reactionary movement of 
which it was the signal 

THERMIONICS Thtrmionics is the branch of science 
which deals with the influence of heat on matter m generating 
atomic or sub atomic clcctncalK charged particles (ions or elec 
trons) and with the etectncal properties of the assemblages so 
produced Effects of this general character have been familiar 
to phvsicists for about two hundred years but the subject at 
tract ed little attention until about the beginning of the present 
century when J J Thomson discovered that the earners of these 
discharges at very low gas pressures were electrons and 0 W 
Richardson discovered the fundamental law connecting the phe 
noniena with temperature In recent years interest m the subject 
has extended to a still widtr field owing to the great importance 
of Its electrotechnical applications, particularly to the art of 
electrical communication {Scf art Thermionic Vaive) In 
the treatment which follows, attention will be confined mainly 
to the emission of electrons by solids owing to the practical and 
theoretical interest of this aspect of the subject 
If a solid body, for example a wire, is heated m a vacuous 
enclosure it is found in general to emit both positively and nega 
lively elet trifled particles, as may be ascertained by having a 
neighbouring insulated electrode in the enclosure and connecting 
It outside through a battery of suitable polarity and a galvanom 
(ter or other detector of electric current If the wire is of a 
refractory material such as tungsten or platinum and the heat 
mg IS continued the positive emission, which is caused by electro- 
positive contaminants such as potassium, dies away, so that 
ultimately m a highly evacuated enclosure the emission consists 
solely of electrons, that is to say sub atomic negatively charged 
particles In this way it comes about that a heated body admits 
of the escape of negative electricity from its surface, but not of 
positive Thus an evacuated enclosure contain ng a hot and a 
cold conductor only allows the passage of electricity in one direc- 
tion, the negative electncity passing from the hot to the cold 
body, and so functions as an electrical valve This emission vanes 
very rapidly with the temperature in a manner which will now be 
investigated The electron currents from the surfaces of bodies 
obtained m this way at high temperatures may be very con* 


siderable 

This emission of electrons from hot bodies is a special kind of 
evaporation It differs from the evaporation of a solid chiefly in 
the fact that the particles in the gaseous phase arc electrically 
charged Thus a hot body m an evacuated enclosure will be 
surrounded bv an electron gas which will b( lapalilt of exerting 
a pressure and in fact will have the same dynamical properties 
as other gases having the same temperature and molecular con- 
centration The reason why the electrons do not all prefer to 
leave the solid for the enclosure is that they have to do a certain 
amount of work m passing through its surface This electron 
atmosphere will be capable of being m equilibrium with all the 
bodies present in the enclosure at any fixed temperature and in 
this condition each body will emit in a given lime as many 
electrons as it receives 

If we suppose a single hot body to be contained in such an 
enclosure maintained at the absolute temperature 1 '"k and if the 
enclosure is provided with a movable piston we can obtain use 
ful work from the pressure p exerted by the electron atmosphere 
on the piston If there are n electrons in unit volume, if v is the 
volume of the enclosure and is the change of energy w hen one 
electron passes from the hot body to the surrounding space, the 
increment dS in thi entropy of the system due to an infinitesimal 
displacement of the piston is 


dS ^ {d{nv<p)'^pdv\ (i) 

The second law of thermo d> na mics requires that dS should be 
a complete diffcrcntnl m v and T from which we deduce 


In very small conccnti ations such as we ire now dealing with 
the pressure of the electron atmosphere must be governed bv the 
gas law 

p^uir (^) 

where k is Boltzmann's constant B\ integrating (2) after sub 
stituting from (i) we get 

~dl (4) 

wheie ^0 IS independent of the temper iture If we neglect small 
quantities comparable with the spec fir he at of electricity (Thom 
son coefficient) it can he shown that 

(5) 

where is the value of <i> at 0 ®K Hence 

( 6 ) 

I he constant A \ is, subject to some reservations which it would 
take too long to discuss in thi*^ article, a universal constant, the 
only maternd constant entering into the formula being Equa 
tion (6) gives the concentration of the electrons m the equilibrium 
atmosphere This is not rcadil> accessible to experiment but 
it is related in a ver> simple way to the maximum emission cur 
rent lo which is easilv measured Ihc relation is 


where e is the charge and m the m iss oi the electron By com 
billing (6) and (7) 

1/ c (8) 

Subject to the reservations referred to above and to the further 
assumption that different substances reflect electrons to the 
same extent, the constant A should have the same value for all 
substances Its absolute value can be determined bv introducing 
the quantum theory It is 

1 ^ ^ (q) 
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where h lb Planck's constant and a is the proportion of an incident 
beam of electron gas reflected at the surface 

Ihe most usual device for testing the implications of equation 
(S) IS to use an clectncally heated wire placed on the axis of a 
surrounding cylmder* both these elements being suitably mounted 
in an evacuated container of glass or quart* If a steady poten 
tial difference is maintained between the hot wire and the cylinder 
by means of an external battery, the current across the gap can 
be measured by a galvanometer placed m senes with the battery 
If the wire h htld at a high positive potential no current will 
flow, but with a small positive potential it is found that a small 
current flows m a direction contrary to the apphed potential dif 
ference The reason for this is that the large potential differences 
iire high enough to stop all the emitted electrons from reaching 
lh( opposite electrode The electrons, however, are not emitted 
with rero velocity m general but some of them have sufficient 
imlml kmctic energy to carry them to the opposite electrode 
against a small opposing electric field If the wire is charged 
negatively, then ihe number of electrons which are earned across 
the gap increases as the accelerating held is increased This 
increase does not go on without limit, but a stage is soon reached 
when the electron current becomes independent of any further 
increase in the ajifilied potential differences The reason for this 
IS that the held is now so strong that it carnes to the cold elec 
trodt all the electrons which arc emitted from the hot wire This 
limiting value of the current is known as the saturation current 
and when reduced to unit area it is the quantity to which the 
symbol «o in equation (8) applies The chief reason why tius cur 
rent rises to the saturation value gradually and that any accel 
crating potential, however small, is insufficient to guide the elec 
trons icrobs the gap is the effect of the self repulsion of the dec 
trons This effect is more marked the higher the temperature, 
that IS to say the greater the maximum current to be dealt with 

1 he validity of an cqu ition of the form 

hfr 

With 1 a lud h constants and a compirible with unitv is well 
established expenmentallv In the case of tungsten it has been 
shown to be valid over a range of variation by in the current 
i(i Hid i corrcsponduig range in the temperature An earlier 
theoretical formula put J and from an empirical point of view 
there IS little to choose between of § and a = - on account of the 
insensitivity of the factor compared with the exponential 
term, but the formula with a —2 is dehmtely required by theo 
rctical considerations 1 his brings us back to equation (8), vu 
which form A /a should have the absolute 
value ( xpressed by (0) There is no doubt that for a considerable 
number of metals i i» comparable with 

Mi . . 

(wf6o 2 amps cm 

Whether such deviations as appear are due to the neglect of dec 
iron reflection (ocs^t) or to other refinements which have been 
disregarded is at present under experimental investigation There 
in, however, no reason to doubt that the major part of A is 
given by equation (q) 

1 he remaining constant qS) ni equation (8), which is the only 
constant in the equation involving the specific properties of the 
material ( onctmed, is diicctly related to other important physical 
properties ol the substince If we consider ui enclosure con- 
taining two different substances in contact and imagim an 
electron taken along a dosed path pafiamg through the area of 
(ontact ind also outside both substances the law ol conservation 
of energy requires that 

<^1—0 (lo) 

where <t>i and are the values of <l> (the quantity in equations 
(4) and (5) above) for each substance, V is the contact potential 
difference between them, P is the Peltier electromotive force at 
the junction and e the electronic charge. In general P m small 
compared with V in (10), so that if we neglect the thcrmoelectnc 
terms as small compared with the others it follows from (5) that 
the contact potential difference (Volta effect) between two sub- 


stances is equal to Ihe difference m the values of 4 k approplhtte 
to them Amtktt felalion satisfied by the contact potential V is 

K«^log“ (u) 

H and ii being the saturation current densities from the two 
substances at temperature T The quantity is also equal to 
h% where % is least fioquency of light which is able to eject 
electrons from the material under consideration For all metals 
00 is of the order of magnitude 4 in equivalent volts the values 
ranging from alxiut 2 for the most electropositive to ibout 6 for 
the most electronegative metals 

When a current of electrons is drawn away from the surface 
of a hot body, each electron has to do an amount of work 0 tn 
escaping This involves a cooling effect of equivalent amount at 
the surface of the wire There is also an equal heating effect at 
the surface when a stream of electrons flows into a body These 
effects are precisely analogous to the cooling and heating effects 
caused by the more familiar evaporation and condensation of 
vapours Their magnitudes have been measured and are tn agree 
ment with the values of 0 got from the variation of the emission 
with temperature 

It has been mentioned that With small retarding fields there 
is an electron current from hot bodies, so that the current flows 
m a direction opposite to that of the applied electromotive force 
This lb due to the fact that the electrons are emitted with defi 
nite initial velocities By measuring the currents which will flow 
against various retarding potentnis the number which have a 
velocity exceeding any assigned value can be ascertained lii this 
way it has been found that the emitted electrons have the same 
distribution of velocity as would have the molecules of a gas 
of the same molecular weight at the same temperature in accord- 
ance With Maxwell's Law To be precise out of any number N 
emitted, the number with velocity components ]>etwceii u and 
u+du perpendicular to the surface is 

AM 

Nudu^N 7 (t2) 

ki 

\ 

and the number with velocity components between and v+rfu 
paiallel to the surface is 

(13) 

For practical purposes a thermionic source of electrons should 
be very refractx>ry and preferably have a low value of 0 The 
refractoriness is required to ensure durability and to withstand 
the somewhat drastic prdiminary heating treatment which Is re- 
quired lo establish the necessary degree of vacuum The best 
material on the score of refractoriness is tungsten, but it has 
a rather high 0 (about 4 5 volts) This can be r^uced by mixing 
a small quantity of thoria with the tungsten during manufacture 
which by an appropriate tcchmcal treatment produces a layer of 
thorium over the tungsten surface Similar effects are got by 
coating suitable metals with mixtures of the oxides of the Jkaline 
earths or with the products of the decomposition of barium aride 
In these cases also it is believed that the effects are due to a layer 
of the alkalme earth metal which develops on the surface of the 
supporting metal It has also been found that tungsten, and 
especially oxidized tungsten, can be coated with layers of alkali 
metals such as potassium and caesium which are stable below a 
certain limiting temperature These bodies admit of quantitative 
study and it is found that the effective woit lunctlon 0 has a 
minimum value when the layer of alkali metal is approximately 
one atom thick There is perhaps still some uncertainty as to the 
values of the work function for the pure alkali metals, but it is 
probdble that they are higher than this minimum value This 
conclusion is supf^rted by the existence of an exactly parallel 
displacement of the photo«eiectric threshold with the compo 
•Itksn of the surfaces in which the minimum value Is lets than 
that for the pure alkali metal 

There is evidence in lome casei of the emission of electrons 
Ifom a body m which mofi than one work function is involved 
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It ii, IMivmver) tioi eiieMftlitd mtk nn my occur At 
a lAtk^t mluist of A ttyukl of a pure elem^t 
The emiaaion of electrons from iMtAli ii in general very senii^ 
tfve to the action of gaaeotm contaminants these effect#, which 
are complicated and only partially understood, are mainly indi*^ 
reel and caused by the modMcation of the surface arising from 
the interaction with the gaseous atmosphere For any given 
atmosphere there is usually a fairly stal)le tmilSton condition 
charactenzed by fairly definite values of A and ft in e<)uation 
(8 i). These values may, however, differ enormously from the 
standard values for the pure metal, but they are chamcterlzed 
by the remarkable fact that, no matter by what agencies the 
changes are caused, the new value# always satisfy approidmatcly 
a relation of the form ft^t-tonst at log j 4 +comtant (1:4) A 
similar relation haS been observed in connection with the emis- 
sion of positive ions by hot muals in gases No observable effects 
on the electronic emission from hot bodies ire caused by the inert 
gases and vapours such as helium, argon or mercury 
It IS required by thermodynamics that the total photoelectric 
emission of electrons from any substance in equilibrium at tem- 
perature T arising from the equilibrium (black body) radiation 
imprisoned withm it should saUsfy an equation of the same form 
as equation (8) and with an identical exponential factor This 
makes it possible to regard the thermionic electron emission from 
d substance as an intcgratH i>hotoelectric effect of its temperature 
radiation It appears, however, that the absolute value of the 
emission calculated from optical and photoelectric data is less 
than one millionth part of the therm omc emission observed at 
convenient temperatures Consequently this idea has not made 
much progress but it is not certa n that it is wrong 
When wires of fresh metal are heated it is found that there is 
a temporary emission of positive ions wh ch usually comes off 
at a lower temperature than the negative electron emission Direct 
measurement has shown that these ions are positively charged 
atoms of (he alkali metals This emission generally decays 
roughly as an exponential function of the time at constant tern- 
lierature, but the decay may sometimes be preceded by an initial 
rise Smiihr effects from involatile salts, such as alumimum phos* 
phate art due mainly to alkaline contaminants Recently very 
powerful and steady sources of positive 10ns have been got by 
coating metals with an admixture of an alkali salt, and an 
iftvolatifc bod> such as iron oxide 
If a Wife has been heated m a vacuum long enough for the 
initial positive emission to disappear and gas is admitted at a 
low pressure there is, m general an emission of positive 10ns which 
IS a funttion of the pressure of the gas It is believed that the 
mns m this discharge are charged atoms or moletules of the gas 
but this IS an inference from indirect evidence and there ere no 
direct measurements of the specific mass of the earners These 
tfischafges frequently exhibit slow Changes with time m response 
to changes in the external conditions such as pressure or temper- 
ature, and there is other evdence that the formation and decom- 
position of surface films of adhering gas play an important part 
in their generation For example, the emission in a mixture of 
nitrogen and oxygen such as Is very much less than the 
emission m an equal amount of oxvgen with the nitrogen absent 
Thus the nitrogen exeru a definite Inhibition on the oxygen 
emission At low temperatures the emission in oxygen varies 
nearly as the square root of the pressure of the gas, but at high 
temperatures it is more nearly proportional to the pressure 
Most salts emit positive 10ns when heated With salts of the 
oikoti tnttali or ths aikaiine earth metals the ions axe changed 
atoms of the metallic constituent These are usnalty singly 
charged but may be multiply charged if the metallic element is 
polyvalent With salts m the metallic constituent is not 
very electropositive the positive emission usually observed is 
tmmi ^ alkaUnt contamlftants Some salts, such as caldum 
iodide, emit ^teettom and heavy negative ions in ptopoTtiom 
which vary with the tempeiraiura but the two tmissioas may» at 
iiUitaMt temperatures, be comparable with each other 
th all tom whoh ihe eoiaaklng be held oomtant 

the emission of positive ions from hot bodies follows the same 
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getieral temperature law as that for electrons, the saturation 
current being given by t Ay a and 6 being constants 
and a comparable with umty 

S4e O W Rldiaidimn, **Tlie Emission of Electricity from Hot 
Bodittt” <aad £dn«i 1916) (0 W R ) 

THERMIONIC VALVE (Thermionic Tube, Audion or 
Radlotron) The term th^rfrUomc mlve is applied to any form 

of electric discharge lube in 
which one or more of the eke 
trodes is heated so as unit elec 
tncity bv the process of ihermi 
omc emission More commonly 
the term indicates a highly-ex 
hausted lube m which the ckrtric 
current ton^sts of ntgiUve elec 
Irons evaporated from an electri 
cally heated wire filament and 
collected bv a metal sheet ehc 
trode, known as the plate or 
anode, which surrounds the tila 
ment The maximum current 
which can pass through suth a 
tube IS equal to the electron tur 
rent emitted by the fihment or 
cithode If (he current passing 
through the tube is not as iarg» 
as; this tmitted current, is is usu 
ally the esse when the (ubt is m 
opention the difference is made 
up by the return of t lections to the filament The current rtich 
mg the anode, called the mode current, may be caused to varv b\ 
varying the potential of the anode with respect to the filament as 
m a two-elcctrode valve or diode , or (he anode potcntiil may In 
fixed and the anode current controlled eiectncully by means of q 
perforated electrode or grid situated lietween the fihment and 
anode, as in a three electrode valve or tnodc lubes with more 
than three electrodes are used, but their behaviour, m gcncnl, is 
very similar to that of a tnodc 

Conatmction — The filament is usually i win which may be 
mack of (a) pure tungsten (b) thoruted tungsten, or (c) chemi 
c illy coated metal such as platinum Ihe wire is stietched be 

twcui two metai supports which 
act 1$ c'onduftors for supplying 
the heating current to the fila 
ment and also arc connected bv 
leads through the glass containing 
rnvxlope to the external filament 
teimmals The filament when of 
pure tungsten, is nnmtained at a 
temperature of about 2 too® Kcl 
\m (2127® C) As, at this tern 
perature, the wire is white hot 
such a filament iS called a 
emtter Pure tungsten filament 
require a greater rate of supply of 
heat energy to produce tht same 
thermionic emission than do iho 
nattd tungsten or chemicnllv 
coated filaments, and thus are not 
so useful for valves used m re 
cemng sets High power valvtv 
for Wireless transmitting station^ 
however, are operated at high anode voltages and pure tungsten 
filaments ate chiefly used in them because of thnr grcatei rugged 
nesas and ability to withstand accidental voltage overloads 

The admixture of less than t% of thona (ThOa) to a tung 
sten filameni is found to increase very appreciably the elec 
Iron evaporation at any given temperature According to I 
Langmuir the Ihoria is turned to metallic thorium When the win 
!s heated and a thonum layer one molecule thick forms on the 
tungsten surface It is this layer which reduces the amount of 
wortt neceaiaty to transfer an electron across the surface and 



Fig I — (A) MARCONI WATER 
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which thus increases the electron emission A thonated tungsten 
hlament is usually run at 2 poo*’ K and since, at that temperature 
It IS not very bright, it is called a dull emptier At that tem- 
perature the electricity it emits is many times that emitted by a 
tungsten filament run at 2,400® K with the same energy supply 
A typical example of a filament with a chemical coating is the 
oxide coated platinum filament This is also a dull emitter and is 
run at a temperature as low as 
1,200® K or even less It is 
usually a platinum ribbon coated 
with a mixture of barium and 
strontium oxides and carbonates 
The pronounced thermionic emis- 
sion appears to be due to the 
presence of a film of metallic 
barium on the filament surface 
Another way of obtaining such 
a barium film is to use a filament 
with a copper coating on which 
18 put banum azide (BajNe) 

When such a filament is heated 
the nitrogen is dnven off leaving 
the banum which alloys with 
the copper and thus remams on 
the surface of the filament 
The relation between the electron emission per sq cm (/) of 
filament surface and iht temperature (T) may be expressed by 
0 W Richardson’s formula 

60 

Jm , A T } 

where A and 60 arc constants for any particular substance The 
values of these constants for three of the types of filament men 
tioned above are given m the table below In the formula J is 
expressed in amperes per sq cm and T in degrees Kelvin 



I lUment 

A <'amp/cm^ 

h (degrees 

deg ) 

Kelvin) 

Tungsten 

60 2 

52,600 

Thonated tunf,«itcn 

3 0 

50, «,oo 

Oxide-coated platinum 

i 07X10-* 

12,100 


The ratio of the total emission from a filament to the rate of 
supply of energy to heat is a constant for a given temperature 
For the operating temperatures used in present-day valves this 
ratio is about 0003 amp per watt for tungsten, 0050 amp per 
watt for thoriated tungsten and 0 130 amp per watt for oxide- 
foated platinum 

The other electrodes of a thermionic valve are made of nickel 
or molybdenum or other conductors having high melting points 
The anode is usually cyhndrical, surrounding the grid and fila 
ment, but may consist of two pirallel flat plates situated on 
opposite sides of the filament The grid is usually a spiral of wire 
or a mesh wound on a cylinder with the filament as axis The 
electrode system is fixed at the centre of the containing glass, 
sihea or metal envelope and is supported by a glass (or silica) 
“pinch” through which pass the connectmg wires between the 
electrodes and the outside terminals In a two electrode valve 
there are three outside terminals, one for the plate and two for 
the positive and negative ends of the filament heating battery In 
the case of the three electrode valve there are the same three 
terminals, together with an extra one for the grid 

The majority of valves are those of the high-vacuum type, so 
that in the process of manufacture various methods are used to 
rid the electrodes and glass envelope of occluded gas both before 
and dunng the process of pumping the air from the envelope 
Such methods are also employed even with a tube which is sub 
sequently made “soft” by the admission of heUum 

Internal Action of a Thermionic Valve« — ^The performance 
of a thermionic valve in an electrical circuit is usually interpreted 
m terms of its static charactenstic curves which represent me 
relations between the currents flowing to the collecting electrodes 


and the potentials of these electrodes with respect to the filament 
Sifice the data for such curves are obtained using steady electrode 
potentials certain discrepancies are often found between the 
behaviour predicted from these curves and the actual performance 
of a tube when functioning with rapidly alternating electrode 
potentials and currents In such cases the discrepancy can usually 
be traced to the effects of the 
electrode capacities or to the 
small but fimte time required for 
the electrode currents to respond 
to the electrode voltage changes 
(a) The Two*Ekclrode Valve 
— the case of the diode or two 
electrode valve the most impor- 
tant characteristic is that showing 
the relation between the anode 
potential (i>o) and the anode 
current (la), the filament current 
being mamtamed constant at 
the normal operating value A 2 —characteristic curve 
typical diode characteristic is electrode tube 

shown in fig 2 and may be interpreted in terms of the internal 
action of the tube When the anode is at a positive potential it 
attracts the negative electrons and so an anode current flows On 
the other hand when the anode is negatively charged it repels the 
electrons back into the filament as fast as they are emitted and 
no anode current flows From the characteristic it will be seen 
that as the positive potential of the anode is increased the anode 
current also increases until a certain maximum value is reached 
A further increase of anode potential brings about no further 
increase of anode current and the latter is then said to have 
reached saturation value (u) The saturation current is reached 
when all the electrons emitted by the filament are attracted and 
caught by the anode The necessity for a fairly large anode poten- 
tial to produce saturation current is caused by the mutual elec- 
trical repulsion between the electrons which are situated at any 
moment m the space between the filament and the anode This 
body of electrons is termed the space charge The electrons which 
are on their way to the anode repel those just starting from the 
filament, thus neutralizing to a large extent the pull which the 
positively charged anode exerts on the latter 
The effect of the electron space charge m opposing the establish- 
ment of saturation conditions has been examined quantitatively 
by C D Child and by I Langmuir Ihe essential basis of their 
calculation is the assumption that the disposition and magnitude 
of the space charge is so adjusted that an electron at the filament 
surface is repelled by the electrons m front of it with a force 
equal and opposite to that due to the positive charge on the anode 
For such conditions the space charge must obvioudy be equal and 
opfiosite to iJbe charge on the anode In the case of a plane 
emitting surface with a parallel plane anode such assumptions 
lead to the Child-L<uigmuir formula 



Val/e 
QTTf m ac* * 


(i) 


where ta and arc the anode current and anode potential, e and 
m the charge and mass of an electron and x is the distance be- 
tween the el^ctrode*^ In practical units (amp per cm*, volts, 
cm ) this becomes 


ta 


2*33 X 10** 




(2) 


For the more usual case m which filament and anode are coaxial 
cylinders the formula corresponding to (i) is 


2^Q \/e uj 
**“ 9 


(3) 


where Va, e and m have the same significance as before, ta is the 
current per unit length of cylinder, r is the radius of the anode 

f 

cylinder and ^ is a complicated function of the ratio j;- (f*e , 
In practical umt< (am per cm^ wklu, cm!) this 

filament radius^ 
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becomes 

*« - I 46 X io-‘ ^ ( 4 ) 

Tables of values of ^ for different values of - have been given 

fa 

by I Langmuir and K B Blodgett from which it is found that 

f 

when — IS greater than 10, a condition usually met in practice, 

the value of 0 is little different from unity 
Although the Child Langmuir formulae are sufficiently accurate 
for most practical purposes, the assumption of an unlimited supply 
of electrons from the filament makes the formulae satisfactory 
only for cases in which the anode current is appreciably below 
saturation value Moreover the electrons, on emerging from the 
filament are all assumed to possess uniform velocities, either zero 
or finite, whereas it is known that such electrons possess velocities 
with a Maxwellian distribution The effects of both finite filament 
emission and of the Maxwellian distribution of electron velocities 
have been taken into account m more elaborate treatments of the 
problem by P S Epstein and T C Fry 
Two examples of the use of the two electrode valve are its 
applications as a detector of wireless signals and as a rectifier of 
alternating current for power purposes Both of these applications 
depend on the fact that when an alternating voltage is applied 
between anode and filament a current flows through the valve 
only during the half cycle when the anode is positive The prac 
tical use of the two electrode valve as a detector of wireless signals 
was first made by J A Fleming in 1904^ though the fact that a 
tube containing rarefied gas with one hot and one cold electrode 
showed unilateral conductivity had been previously demonstrated 
by Elster and Geitel in 1889 A simple wireless circuit with diode 
rectifier is represented in fig 3 As a result of the high frequency 
oscillatory potentials produced between the points A and B by 
the action of wireless waves on the aerial, unidirectional currents 
pass through and actuate the telephone or galvanometer 
For tlie rectification of alternating current from a power cir- 
cuit, the arrangement shown m fig 4 is commonly employed 



With such an arrangement the alternating supply is first trans- 
formed to a convenient voltage and then applied to two diodes, 
the filaments of which are connected together With this arrange- 
ment both halves of the alternating voltage cycle are used, the 
diodes passing current alternately This circuit is used m many 
high-tension eliminators for use with broadcast receivers 

(b) The Three-Electrode Valve ---Tht introduction of a third 
electrode between the filament and anode was first made by Lee 

iBritish Patent No 04850, Nov 16, X904, USA Patent No 803884, 
April 19, 1905 
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de Forest * m 1907 De Forest had previously, like Fleming, used 
a two-electrode tube for detecting wireless signals and had named 
such an instrument an audion The same name was however, 
retained for the three electrode tube of de Forest in which a zig- 
zag wire or grid was introduced between the filament and anode 
Recently the name audion has been apphed to a three electrode 
tube 

Because of its closer proximity to the filament, the grid of a 
tnode permits of a more effective control of tube current than 



Fig 4 — ILLUSTRATING USE OF VALVE AS RECTIFIER OF ALTERNATING 
CURRENT 

does the anode This control is effected by way of space charge 
neutralization and this is determined quantitatively in terms of 
the positive charges on the grid and anode For example, if the 
grid and anode are maintained at the same positive potential with 
respect to the filament the charge on the grid is greater than that 
on the anode Actually it is m times as large where m is the 
amplification factor of the tube For normal operating conditions 
the grid and anode potentials are not the same, but the effect is 
similar, for if we increase the grid potential by say one volt the 
increased charge it acquires is m times as large as that acquired 
by the anode when its potential is similarly increased 
The electron current leaving the filament which, when the 
emission is adequate, is controlled by the electric field produced 
there by the grid and anode charges, passes out towards the grid 
and anode In doing so the electrons acquire high speeds and shoot 
through the holes in the grid and are collected by the anode Prac- 
tically only the electrons which leave the filament opposite a grid 
wire are caught by the grid when positively charged When the 
gnd IS at a negative potential it does not collect electrons at all 
It IS because the grid is efficient in attractmg electrons, but in- 
efficient in catching them that the current variations produced by 
changes of grid potential are registered mainly m the anode current 
and not in the grid current If a tnode were not evacuated but 
were filled with a gas at atmospheric pressure the electrons, mov- 
ing comparatively slowly, would follow the lines of electric force 
and the thermionic current would be divided between the grid and 
anode in the ratio of their respective electric charges For the case 
mentioned above in which grid and anode potentials were identical, 
the gnd current would be m times the anode current 
If the filament, gnd and anode are represented as conductors 
I, 2, 3 respectively the charge on the filament Qf may be written 

Q/^CnVg-^CliVa, (S) 

where the C^s represent capacity coefficients and Vg and Va the 
gnd and anode potentials with respect to the filament which is 
assumed to be at zero potential Since the electric field Ef at the 
filament is directly proportional to ()/ we have 

SB ^ (the amplification factor) (6) 
dvg ' oVo Q3 

The value of m depends only on the geometrical configuration 
of the electrodes and, for a case in which the filament, gnd and 
anode are parallel planes and the grid consists of equidistant 
*USA Patent No 841387, Jan 15, 1907 
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parallel wires of radius c it may be shown that 


ark t 



( 7 ) 


where d is the distance between adjacent grid wires and k is 
the distance between the gnd and the anode 
hor a cyhndncal tube with a spiral wire grid wound on a 
cylinder of radius it has been shown that 


m 


arntg \og(rJrg) 


( 8 ) 


log(l/27rMt) 

where n is the number of grid turns per cm length, Ta is the radius 
of the anode cybnder and c again is the radius of the grid wire 
hrom (5) and (6) we may wnte 




(9) 


SO that, so far as the effect on the space charge is concerned, we 
may imagine the anodt absent and the gnd as being maintained 

at an effective potential + ) In this way we are able to 

> Hi' 

apply the Child Langmuir diode formulae to the case of the 
triode We m ly regard the gnd with its composite potential 

as acting approximately is the anode in the cast of the 

diode 80 that for a triodc the practical formulae (2) and (4) be- 
come respectively 

a, ( 10} 

, 14 6Xio''^(vo + Va/m)* ^ y 

and Ui) 


where rg, in both cases, is the distance between the emitting 
plate or filament and the gnd surface Such formulae, as before, 



FI6 5 —SHOWING ANODE CURRENT— WO POTENTIAL CHARACTER 
ISTICS OF THREE ELECTRODE VALVE 


apply only to xion-saturatiou conditiona and to cases in which 
thp current flowing to the gnd M is small When %g is apprea-* 
able (%+^a) replaces on the left hand side of both equations 
From (10) or (ii) we have 


:/! 


m 


(12) 


- ^ 

dVg/ dVa dVg 

and this practical expression for the value of amplification 
factor m is usually accepted also for conditions approaching 
saturation m which (10) and (ii) are no longer stnctly valid 


The quantity ~ is called the differential mutual conductance of 

QVg 

dia 

the tube and — the differential anode conductance 

OVa 

As with the diode the performance of a triode is usually Inter- 
preted m terms of the static characteristics For a tnode the most 
important ones represent the relations between the anode cur 
rent and md potential for constant values of anode potential 
A set of such characteristics is shown in fig 5 In considering 
it let us suppose that the anode potential is fixed at 60 volts and 



that the grid potential is zero The current flowing to the anode 
will then be represented by OG If the gnd potential is made 
increasingly positive the anode current is increased until the 
saturation value is reached at B On the other hand when the grid 
potential is made increasingly negative with respect to the fila- 
ment, more and more electrons are sent back into the filament 
and ultimately the anode current is reduced to zero, as at -4 For 
these particular conditions the negative charge on the gnd is 
equal and opposite to that on the anode, the numerical ratio of 
anode and grid potentials being equal to the amplification factor m 
For conditions represented by G it is evident that if the gnd 
potential is varied symmetrically, the resulting anode current 
changes will be asymmetrical For such conditions the tube may 
therefore be used as a rectifier of wireless signals, the process 



being termed a^odc recttficatwn When used m this way a typical 
circuit would he that shown in fig 6 which may be compared ivlth 
the use of the diode as illustrated m fig 3 
The other method of wmg a three-electrode valve as a rectifier 
of wireless osciUa^ons is illustrated in fig 7 High frequency 
oscillations produced by signals received on the aerial system are 
transferred to the grid via the condenser C Due to the fact that 
the grid collects electrons during the positive half-cycles of 
potential, but does not do so during the negative half-cydes> the 
mmn potential of the gnd becomes negati^ in the course of a 
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Signal a diminution of anode current, the telephone responds 
to this as a result When the signal ceases the negative gnd 
charge leaks away via the resistance R 
If, for a tube with characteristics shown in hg 5, the anode 
potential is maintained at 100 volts, the relation between grid 
potential and anode current 1$, for a fair range of grid potential, 
sensibly hnear For such a value of anode potential the tube 



could be used as an amplihcr Since, however, the grid when posi 
tive attracts a certain proportion of the electric current and yet 
when negative does not do so, a certain asymmetry would prevent 
the anode current changes from reproducing faithfully the gnd 
potential variations To obtain distortionless amplification it is 
usual to use a higher anode potential (eg, 140 volts) and shift 
the point representing the conditions of operation into the region 
of negative grid potential (eg, to J) by using negative grid bias 
For operating conditions such as are indicated by the pomt / 
in fig s the characteristics are approximately linear and for suffi 
ciently small variations may be represented by the equation 

(13) 

where k\ and ^2 are constant is the differential mutual 
conductance while k is the differential anode conductance I rom 



internal resistance Rx is equal to ^ 

If a resistance R is connected in the anode circuit of a triode 
a change of grid voltage brings about a change in voltage across 



the resistance The ratio of the latter to the former is called the 
voltage magnification of the valve and circuit, and may be shown 


to be equal to As the value of R is increased the voltage 

l-Tf^zK 

magnification approaches the amplification factor of the tube 
m K^eceivmg valves have w values ranging from a to 120 and 
transmitting valves from 8 to 200 
A circuit illustrating the use of a valve for producing voltage 
magnification is shown m fig 8 where a portion of the anode 
batt^ery is inci|,i|4e4 between the output termmals to neutralize 


the fall of potential across the resistance R 
The Use ol Amplifying Valva in Cascadc^Thermiomc 

valves are frequently used in cascade to secure still higher amph^ 
fication The type of linkage used between one valve stage and 
the next depends on the particular type of electneal signal to be 
amphfied In the majority of cases this signal is either a high- 
frequency alternating potential, such as a radio frequency wire 
less signal, or a low frequency alternating potential such as a 
wireless signal after rectification Thus in a broadcast receiver 



Fig 10 —VALVES WITH RESISTANCE CAPACITY LINKAGE 


we have high-frequency amplifying stages before the detector 
stage and low frequency amplifying stages after the detector 
stage 

Two methods of linkage for amplifying valves are shown m 
figs 9 and 10 In the first case a transformer is used to connect 
the anode circuit of the first valve with the grid circuit of the 
second In the second case the changes of potential that occur 
across the resistance m the anode circuit of the first valve are 
communicated to the gnd of the second valve by means of the 
condenser C This method of linkage is known as resistance 
capacity coupling 

Both of these methods may be used for either high or low 
frequency amplification, but the type of transformer used in the 
one case and the values of resistance and capacity used in the 
other depend upon the frequency of the impulses to be amplified 
In transformer coupling air core coils arc normally used for radio 
frequency amplification and iron core transformers for low or 
audio frequency amphfication In the case of resistance capacity 
couphng the values of resistance and capacity used depend on the 
particular type of valve used, but m this connection it should be 

remembered that the hnkage ca 
pacity is always considerably 
higher for low frequency amph 
fication than it is for high 
frequency amplification 
The Secondary Electron 
Tube or Dynatron«--^When 
electrons of sufficient energy 
strike a metal surface secondary 
electrons are emitted by the sur 
face As the speed of the imping 
ing electrons is increased, the 
number of secondary electrons 
emitted for each electron impact 
IS increased and may reach values 
higher than unity As the ma 
jonty of secondary electrons 
p)OS''ess very small velocities, the chief factor deciding whether the 
electrons leave or return to the surface from which they arc 
emitted is the direction of the electric field at that surface Sec 
ondary emission takes place at the surfaces of both anode and 
grid in a three electrode valve when these electrodes are bom 
batded by electrons, but the effect, however, is most stnkingly 
marked m the case of the anode because of the much greater 
value of the current which reaches that electrode 

Consider a case m which the gnd potential is maintained at 
some high potential, say 300 volts and the anode potential is 
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gradually increased from «ero At first the anode current in- 
creases at the expense of the grid current, but, as the proportion 
of secondary electrons emitted by the anode increases, the collec- 
tion of these secondary electrons by the gnd more than counter- 
balances this effect and eventually the anode current falls with 
increasing anode potential 

A typical characteristic curve is shown in fig ii where it will 
be seen that between A and B the anode current falls with in- 
creasing anode potential, the dif- 
ferential internal resistance of 
the tube being negative The 
system, therefore, instead of dis 
sipating energy, may be used as 
d source of energy and so used 
for maintaining or amplifying a 
current in a circuit (eg, an 
oscillatory circuit m a transmitter 
as m fig 12) which dissipates 
energy When used in this way 
the tube is called a dynatron, a 
name given to it by A W Hull, 
who first called attention to the 
marked effects of secondary tmis 
Sion for high electrode potentials 

The Four electrode Valve 
or Tetrode— Tubes with two ^bon as oscillation generator 

grids, and thus four electrodes in all, are of two types In both 
types the grids are situated between the filament and anode In 
tht first type the grid nearer the filament (known as the inner or 
space charge gnd) is maintained at a constant positive potential 
with respect to the filament, while the outer grid performs the 
normal functions of the grid in a three electrode tube The posi 
tive charge on the inner gnd, even when the potential of the latter 
is low, is sufficient to neutralize the effect of space charge near 
the filament Thus practically the whole of the emission current 
leaves the filament and passes through the interstices of the inner 
grid For such conditions we can regard the inner gnd surface as 
the cathode or “filament,” the outer grid and anode performing 
their normal functions The chief advantage of this type of tube 
is that only low anode potentials need be used 

In the second type of tetrode (the shielded grid type) the inner 
grid plays the part of the normal one, and the outer grid, which is 
usually in the form of a wire net or mesh, is maintained at a con- 



FlG 13 —SHOWING CIRCUIT FOR USE WITH SCREENED GRID VALVE 
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St ant potential, usually a little lower than the anode potential 
The function of the outer grid is to shield the inner grid electro 
statically from the anode, and so prevent undesifSd reaction 
between the grid and anode circuits when the tube is used in a 
high frequency amplifier 

The shielding gnd has, however, the further effect of shielding 
the filament from the anode so that variations of anode potential 
cause, under normal working conditions, inappreciable vanations 
of the current leaving the filament The result is that this type 


of tube has a large amplification factor and a large internal 
resistance The shielding grid is usually maintained at a lower 
potential than that of the anode — ^a Shielding gnd potential of 80 
volts, together with an anode potential of 120 volts, being com- 
monly used To increase the shielding effect between the anode 
circuit and the other electrodes it is usual to complete the shield 



Fig 14 — ILLUSTRATING CONNECTIONS OF PENTODE 


With a metal screen as shown in fig 13 where a screened grid high 
frequency stage is added to an ordinary receiver 

The Five electrode Valve or Pentode — The pentode is a 
screened grid valve like the screened tetrode, but includes an 
extra grid between the screening grid and the anode Since this 
extra grid is connected (see fig 14) internally to the filament of 
the valve, it is called the earth grid The function of this extra 
grid is to prevent the collection by the shielding grid of the low 
velocity secondary electrons emitted by the anode under primary 
electron bombardment Such collection otherwise takes place 
whenever the anode potential falls below that of the screemng 
grid The result is a tube with a high amplification factor together 
with a high internal resistance 

For good quahty loud speaker reproduction a mean anode 
current of about 15 milliamps (ma) is required, and it must 
be possible to vary the current substantially 12 m a above and 
below this value For this to take place, as a result of small 
grid potential variations, the mutual conductance of the valve 
should be high This condition is fulfilled in the case of the 
pentode which is therefore specially suitable for the output 
or loud speaker valve in a wire- 
less receiver 

Soft Valves. — In certain types 
of valves, gas, at low pressure, 

IS introduced into the envelope 
and plays an essential part m the 
working of the tube Gases used 
in this connection are helium, 
argon, mtrogen and mercury va- 
pour The potentials applied to 
the electrodes are sufficiently 
high to cause the electrons to 
ionize the gas molecules by col 
lision and produce positive 10ns 
The presence of the positive 10ns 
affects the action of the tube in 
two ways In the first place the ions are of opposite electneal sign 
to the electron space-charge, so that the effect of the latter m dis 
couraging the escape of electrons from the region near the 
filament is much reduced The presence of gas, therefore, facih- 
tates the flow of current through the tube at lower anode poten- 
tials The positive ions, m fact, play the same part as the 
positively charged inner gnd in a tetrode of the first type de- 
senbed above In the second place the presence of positive ions 
causes current to flow to the grid when the latter is charged 
negatively with respect to the filament Since, however, with in- 
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creasing negative potentials the anode current, and thus the 
rate at which the positive ions are produced, is decreased, the 
positive ion currdtit to the gnd is similarly reduced This is illus- 
trated by typical gnd and anode current characteristics for a soft 
tube in fig IS For conditions represented by point A the gnd 
filament space acts hke a negative resistance, m that, with de* 
creasing appUed potential, mcreasmg current flows, so that if an 
oscillatory circuit is connected across it, phenomena similar to 
those experienced in connection with the use of with a dynatron 
may be reproduced 

Indirectly heated cathode Valves^In order to dispense 
with the use of accumulators for filament heating, valves with 
thick filaments, heated from the A C supply mams, may be used 
Such a practice, although successful for the amphfymg stages 
of a receiver, is quite unsuitable for the detector stage, for 
which special valves have to be used if the A C heating is to be 
retained throughout These special valves have, as cathode, a 
nickel cylinder coated with barium or strontium oxide which is 
heated by the thermal radiation from a hot tungsten spiral 
filament inside the cyhnder to a temperature sufficiently high to 
cause thermionic emission Such valves are usually designated as 
mdirectly-heated-cathode tubes Apart from the highly special- 
ized structure of cathode the electrodes conform very closely to 
normal design 

Bibliooraphv — J A Fleming, The Thermionic Valve and its 
developments in Radtotelegraphy and Telephony (London, 1919) , 
H J van der Bijl, The Thermionic Valve and its Applications (New 
York, 1920) , H G Moller, Die Elektronenrohren und thre techmschen 
Anwendungen (Braunschweig, 1922) , H Barkhausen, Elektronen- 
rohren (Leipzig, 1924) , Handbuch der Expenmentalphystk, Bd xiii , 
Tell a (Leipzig) See also papers m the Physical Review, the Philo- 
sophical Magazine and Verh d D Phys Ges (EVA) 

THERMIT. Thermit is a mixture of aluminium powder and 
iron oxide On ignition the reaction, 8A14-3Fe30*=9Fe+4AlA 
gives a temperature estimated to be between 2,300® and 2,700° 
Centigrade The reaction, stated m weights, means that 217 parts 
of aluminium plus 732 parts magnetite (iron oxide) equals 540 
parts steel plus 409 parts slag, or approximately, three parts of 
alumimum plus ten parts of magnetite will produce, on combus- 
tion, seven parts of steel The steel thus produced represents 
about one half of the original thermit by weight and about one- 
third by volume 

Thermit was discovered by Dr Hans Goldschmidt, of Essen, 
Germany, m 1S95, while trying to reduce chromium and man- 
ganese Dr Goldschmidt’s principal discovery related to a simple 
and safe method of ignition, as the action of alummium when 
mixed with various oxides, sulphides and chlorides was well known 
Fine alumimum will not burn below the temperature of molten 
cast-iron, and previous experimenters had resorted to heating their 
mixtures in a crucible This made the initial tempierature so high 
at the moment of ignition that there was an explosion Dr Gold- 
schmidt obtained ignition of a cold mixture by means of a barium- 
peroxide fuse, which was set off by a storm match Later, magne- 
sium powder or ribbon was used, bemg set off m the same way A 
red-hot iron rod may also be used to set off the magnesium, 
which in turn ignites the thermit Dr Goldschmidt’s origmal 
American patent No 615700 was granted March 16, 1897, and re- 
lated pnncipally to the use of aluminium as a reducing agent for 
the production of carbon free metals such as cobalt, chromium, 
magnesium, tungsten, etc , by what is known as the alummother- 
mic process Thermit is used considerably m the foundry for pun- 
fying iron and steel in the ladle For this purpose the thermit is 
placed in a can on the end of a rod and plunged to the bottom of 
the molten metal The intense heat generated tends to hberate 
many impurities which are earned away m the slag The pnnci- 
pal and better-known use for thermit, however, is in the vanous 
forms of welding 

Thermit Welding.^Two methods are used, known as the 
plastic and the fusion The first is used for welding pipe and the 
latter for solid or large sections In the plastic method, m which 
the thermit is used merely for heating purposes, the ends of two 
pieces of pipe are machined square and clamped m a cast-iron 
mould with the ends butted together This mould is m two parts, 


so arranged that the pipe ends may be forced together when heated 
The thenmt is placed in an open-top crucible lined with magnesia 
tar, and igmted After the reaction takes place, the slag, which is 
of course lighter m weight, rises to the top of the molten metal 
and IS first poured into the mould This slag forms a protective 
coatmg on the pipe and on the inside of the mould, and keeps the 
thermit from melting or burning through The thermit flows into 
the mould and forces out the bulk of the slag, but leaves a coat- 
ing as mentioned When the pipe ends become plastic they are 
forced together, completing the weld After cooling, the mould 
IS easily knocked off, since the slag coating prevents adhesion To 
weld a pipe takes from f to li minutes (For a detailed descrip- 
tion of thermit fusion welding, see the article Welding ) Some of 
the principal uses to which thermit is put are m repainng broken 
rudder frames, propeller shafts, locomotive frames, steel rolling 
mill pinions, and other heavy sections, but it cannot be economi- 
cally used for welding thin sheet metal sections Welds have been 
made where from 3,000 to 4,000 lb of thermit were used For 
commercial purposes there are now produced three varieties of 
thermit, known as plain thermit, railroad thermit and cast-iron 
thermit The plain thermit is simply a mixture of aluminium and 
iron oxide, as already given Railroad thermit is plain thermit 
with the addition of |% nickel, 1% manganese and 15% mild 
steel punchings Cast-iron thermit is plain thenmt with the addi- 
tion of 3% ferrosihcon and 20% mild steel punchings The 
various names of these mixtures indicate very closely their princi 
pal uses (E V ) 

THERMOCHEMISTRY is the name given to that branch 
of theoretical chemistry which seeks to trace the connection be- 
tween the heat evolved or absorbed during a chemical reaction 
and the nature and course of the reaction Chemical reactions 
which are accompanied by a great evolution of heat are familiar , 
the combustion of coal or gas, the reduction of iron ores by coke 
m the blast furnace, and the slaking of lime are common examples 
All explosives are unstable compounds or mixtures of compounds 
the gaseous reaction products of which are raised to a very high 
temperature by the great heat evolved by the explosion , the pro 
pulsive force is due to the great pressure exerted by the gaseous 
products, owing to the high temperature and to the small volume 
they occupy before expansion Such reactions are familiar because 
their effects are so obvious They take place so rapidly that the 
heat evolved cannot be dissipated without raising the products of 
the reaction to a high temperature It is the effects of the high 
temperature that are noticed, rather than the fact that large 
amounts of heat are evolved In the rusting of iron we have an 
example of a chemical reaction which is also accompanied by the 
evolution of much heat, but this fact escapes ordinary notice 
since the rusting usually takes place so slowly that the heat has 
time to dissipate without perceptibly raising the temperature of 
the metal If, however, finely divided iron fihngs are dropped 
into pure oxygen, the reaction takes place so suddenly that there 
is no time for the heat to get away before the particles get 
white hot 

Confronted with so many every-day examples of chemical re- 
actions accompanied by evolution of heat, it is natural to assume 
a close connection between the energy changes and the material 
changes For a long time, however, the interest of chemists was 
mainly occupied by material changes only Following the general 
recognition of the law of conservation of matter and the gradual 
acceptance of Dalton’s atomic theory in the early part of the xpth 
century, there was a great development of ^owledge of the 
properties and composition of different chemical substances and 
of their action on each other The real development of modem 
thermochenustry may be said to start from the recognition of the 
law of conservation of energy in the middle of the century Some- 
what earlier Thomas Andrews and Hess had systematically 
studied the thermal effects of chemical reactions taking place in 
solution, and Hess, as a result of his work, had formulated a law 
which is one of the consequences of the conservation of energy, 
namely, that the thermal effect of a chemical reaction 13 the same 
however it takes place 

Law of Conservation of Energy. — ^According to the law of 
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conservation of energy, energy, though it can exilt in many forms, 
IS indestructible No method is known by which it is possible to 
create energy out of nothing No system is known from which it 
IS possible to obtain useful work without an exactly correspond* 
mg diminution in the total energy of the system If the system is 
restored to its original condition by the addition of heat, then the 
heal absorbed is found always to be exactly proportional to the 
amount of work performed by the system A few specific ex 
amples will illustrate the application of the law to chemical 
processes 

(a) Heat is necessary to convert water at its boiling point into 
steam at the same temperature A small part of this heat goes to 
perform work through expansion against atmospheric pressure, 
the major part is transferred into internal energy of steam mole- 
cules The internal energy of unit mass of water vapour is there- 
fore considerably greater than that of unit mass of liquid water at 
the same temperature When steam is condensed again to water, 
exactly the same amount of heat is evolved as was absorbed when 
It was formed 

(b) A chemical reaction, such as the combustion of petrol, can 
be made to take place without performance of useful work, eg, 
by allowing it to take place in a closed vessel The heat evolved 
by the combustion of umt weight to carbon dionde and water 
vapour under these conditions can be accurately measured When 
petrol IS burnt in an internal combustion engine, the power out 
put (and therefore the useful work performed by combustion of 
unit weight), the loss of heat to the cylinder walls and the residual 
heat in the exhaust gases can all be measured The sum of the 
heat loss to the cylinder walls, and the residual heat in the ex- 
haust gas IS always less than the total heat of combustion by an 
amount which is the equivalent of the work done 

(c) A solution of copper sulphate will react with zinc, dissolving 
It and depositing copper The heat evolved by the solution of an 
“equivalent” of zme can be measured In the Darnell cell which 
consists of a zinc electrode dipping into zme sulphate solution m a 
porous pot, surrounded by another container where a copper elec- 
trode dips into copper sulphate solution, this chemical reaction 
takes place in such a way that it can yield m elect nc current We 
can obtain work from such a cell, e g , by using it to drive a small 
electromotor The work can be measured accurately If E is the 
electromotive force (volts) and C the current (amperes), then 
work done is EC units per second While the current is passing we 
can measure the heat changes in the cell itself These are found to 
be small, but not zero If we express in heat units the electrical 
work done by the solution of unit mass, and add (or subtract) the 
simultaneous evolution (or absorption) of heat in the cell, we 
obtain a result which is the same as that obtained when the simple 
reaction was allowed to take place without the production of elec- 
tncal energy Alternatively we could join the two electrodes with 
a wire and measure the heat produced in the wire by the passage 
of the electric current and the heat produced m the cell itself at 
the same time The sum of these two would be the same as the 
heat produced by dissolving the same weight of zinc m a similar 
solution of copper sulphate, but by arranging the experiment m 
this way, most of the heat appears outside the solution instead of 
inside It 

It will be observed that the applications of the pnnciple of con- 
servation of energy depend on the assumption that a unit of one 
kind of energy always bears a constant relation to a umt of any 
other kind of energy This is a necessary deduction from the law 
If a mass of m grams is held h centimetres above the earth’s 
surface, its poienttal energy is measured by the product mgh, 
where g is the constant of gravity and mg the force (m dylies) 
with which the earth attracts it If it is allowed to fall freely, and 
we neglect the resistance of the air, it will have a velocity of v 
centimetres per second just before hitting the earth Its potential 
energy has then been entirely converted into ktnet^c energy which 
is measured by the product As no energy is lost, imv^» 

mgh and v^^igh When it hits the earth its kihetic energy is 
entirely converted into heat, and the amount of heat produced is 
exactly proportional to or to mgh The poteiitial energy is 
so called because, if the restraimijg force is removed, the mass 


acquires kinetic energy if Mt to itself The energy Is originally 
latent and only becomes apparent when the restraining force is 
removed, we can speak similarly of luteM chendcai energy ^ 

Every element and every chemical compound has a dcfidte con 
tent of energy which vanes with the temperature We know it 
vanes with the temperature, because if we want to raise the tem- 
perature of anythmg we have to put heat into it We do not know, 
however, what is the total energy content of any chemical sub- 
stance, nor how it is divided up within the molecules, what we can 
determine is the change tn total energy content which takes place 
during chemical reactions, and we can express the law of conserva- 
tion of energy, in its application to chemistry, in the form 
U^A-Q, 

where IJ is the diminution in total energy content accompanymg 
a chemical reaction, A is the work done during or by means of the 
reaction, and Q is the actual measured absorption of heat dunng 
the reaction In applying this equation it is necessary to express all 
quantities ui the same units A, the work done by a chemical reac- 
tion, IS usually either mechanical work, as in the internal combus- 
tion engine, or electrical work, as in the accumulator The unit of 
mechanical work in the C G S system is the erg, the unit of heat 
IS the calorie, which is the amount of heat necessary to raise the 
temperature of i gram of water from 15® to 16® C The expendi- 
ture of 4 18X10^ ergs, or 4 18 joules will produce i caloric of heat 

Determination of Total Energy Changes -^The realization 
that the total energy content of a chemical substance was a prop 
erty of the substance as important as any other property, and that 
the changes in energy accompanying chemical reactions were 
closely connected with the nature of the reaction, led to a very 
large number of experimental determinations of heats of reaction 
by J Thomsen and M Berthelot Heats of reaction are deter 
mined m principle by causing the reaction to take place rapidly 
under such conditions that its heat is transferred to a large and 
well stirred volume of water, which is thereby raised a few degrees 
in temperature As the specific heat of water is by definition unity 
at i«;® C, the heat evolved can be calculated if the mass of water 
and its rise m temperature are accurately known Allowance must 
be made for the actual heating of the containing vessels and the 
reacting substances, and also for the loss of heat dunng the tune 
the reaction takes place This loss of heat is kept down by keeping 
the rise m temperature small, which necessitates the use of very 
sensitive thermometers Accurate calonmetry depends essentially 
on making proper allowances for this loss of heat, or alternatively 
on methods employed to counterbalance it In general the data 
given m chemical literature cannot be rehed upon to within 
and in many cases the error of determination is much greater An 
expenmental error of this order may be serious m certain cases, as 
we shall see later 

It IS necessary to distinguish between heats evolved when reac- 
tions take place at constant pressure and at constant volume Only 
the latter accurately correspond m all instances to the change in 
total energy due to the reaction If the reaction is allowed to take 
place at constant (atmosphenc) pressure and there is a change in 
volume due to the reaction, then work is done, and the measured 
heat of reaction will not be the same as the change in total 
energy In the case of reactions taking place between solids or 
liquids the difference is usually negligible, in cases of gases 
the necessary correction can be easily apphed For instance, in 
the combustion of methane to carbon dioxide and liquid water, 
CHi+aOawtCOf+sHjO, three volumes of mixture teact to form 
one volume of carbon dioxide and a negligible volume of liquid 
water This diminution of volume means that at constant pressure 
work IS performed by the atmosphere This work reappears as 
additional heat in the calorimeter If we take the volume of one 
mol of gas (22 4 litres) as the unit volume, the work done, 
according to the gas laws ^ 2 RT, where R, the gas constant, w 
approximately 2 when the work is expressed in heat umts, and T 
is the absolute temperature Thus the heat of combustion of 
methane, measured at iS® C (or 291® absolute), should be approx- 
imately 1,300 calories higher when the combustion takes place at 
constant pressure, e g , When the gas is burnt m a jet, than when 
the mixture is burnt m a completely dosed vessel If, howwCr, the 
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combufitidn takes place abeve C so that no water vapour con- 
denses) there Is no change of volume) and no difference between 
the heats evolved at constant volume and constant pressure. 

/fidireCf Deimnmation-^Mmy heats of reaction are difficult if 
not impossible to measure directly This is true of most reactions 
m orgamc chemistry which either do not take place rapidly enough 
to allow of accurate measurement, or yield other products besides 
those under investigation But if the heats of combustion of 
organic compounds are known, the heat of any conceivable reac- 
tion between such compounds can be estimated by means of the 
first law Take, for example, the technically important formauon 
of methyl alcohol from carbon monoxide and hydrogen which pro 
ceeds according to the equation, CO~f 2H2=aCHsOH The heat of 
combustion of i mol of carbon monoxide to carbon dioxide at 
constant pressure is 68,300 calories The heat of combustion of 2 
mols of hydrogen to hqmd water at constant pressure is 
2X68,400 calories*** 136,800 calories The beat of combustion of 
I mol of methyl alcohol m the fprm of vapour to carbon dioxide 
and hquid water is 182,000 calories Now the total change in en- 
ergy must be the same whether the carbon monoxide and hydrogen 
are burnt directly to carbon dioxide and water, or whether they are 
hrst transformed into methyl alcohol and then burnt Hence the 
heat evolved when carbon monoxide and hydrogen unite at con- 
stant pressure to give methyl alcohol in the form of vapour is 
68, 30o4‘I36|8oo— 182,000=23,100 calories 
This example will serve to show the importance of accuracy in 
calorimeter measurements For suppose Thomsen, whose figures 
have been taken, underestimated the heats of combustion of carbon 
monoxide and hydrogen by 1%, and overestimated that of methyl 
alcohol by 1%, the corrected figure for the heat of reaction 
to methyl alcohol would tlien be 69,0004-138,200—180,200= 
27,000 calories, which is nearly 20% higher than the estimate 
made on the basis of Thomsen’s recorded results 

Variations Due to Physical Conditions.— ^mce the mtrmsic 
(total) energy of a substance varies with the conditions under 
which the substance exists, it is necessary in recording the mechan- 
ical data to specify the conditions of the initial and final systems 
Besides change of volume, the following conditions have to be con- 
sidered (i) Dilution of solutions (2) Physical state (3) Tem- 
perature 

(/) Dilution of Solutions — Generally speaking, there is a con- 
siderable thermal effect when a substance is dissolved in water, 
and this effect vanes in magnitude according to the amount of 
water employed It is only, however, when we deal with compara- 
tively concentrated solutions that the heaUeffect of diluting the 
solutions IS at all great, the heat-change on diluting an already 
dilute solution being for most practical purposes negligible In 
dealing, therefore, with dilute solutions, it is only necessary to 
state that the solutions are dilute, the exact degree of dilution 
being unimportant It occasionally happens that a change in 
dilution affects the chemical action that occurs Thus, if con- 
centrated instead of dilute sulphuric acid acts upon ainc, the 
action takes place to a great extent not according to the equa- 
tion Zn+HiS04s=ZnS044'H8, but according to the equation 
Zn-f 2 H 2 S 04 =«ZnS 044 -S 0 t+ 3 Hi 0 , sulphur dioxide and water be- 
ing produced xiistead of hydrogen Here we have a different final 
system with a different amount of mtnnsic energy, so that the 
thermal effect of the action is altogether different 

(2) fhyncol 5/w/p— T he physical state of the reacting sub- 
stances must be considered, since comparatively large amounts of 
heat are absorbed on fusion and vaporization Thus the heat of 
fusion of ice (for 18 grams of H2O) is i 440 cal , and the heat of 
vaporisation of water at 100® for the same quantity is 9,670 cal 
When a substance, a g , carbon, phosphorus, sulphur, exists in allo- 
tropic forma, the particular variety employed should always he 
stated, as the conversion of one modification into another is fre- 
quently attended by a considerable thermal iffect Thus the con- 
version of white into red phosphorus evolves about one sixth of 
the teat of combustion of the latter in oxygen, and so the knowl- 
edge pi which variety Pi phosphorus has been employed is of es- 
seniw intportance in the, thermochemistry of that element (S$$ 
A^MrreoFYi) 


(3) Influence of Temperature --Tht influence of temperature 
on the thermal effects of a chemical reaction is sometimes con 
siderable If we know the change in total energy associated 
with any reaction at one temperature, the first law enables us 
to calculate it for any other temperature If, for example, the 
total energy content at temperature Tt is Um for i mol of hy 
drogen, Vo% for i mol of oxygen, and Um»o for i mol of water 
vapour, the change in total energy due to the combination of 
hydrogen and oxygen to form 2 mols of water vapour is, say, 

If we raise the temperature of 1 mol of hydrogen (etc ) from 
Ti to Ti, Its total energy is increased by (Ct,)H*(F2— A), where 
(Cv)hj is the mean capacity for heat of 1 mol of hydrogen at 
constant volume between the temperatures A and A This is 
5 mply a definition of what we mean by molecular specific heats 
Hence the total energy change at the higher temperature A is 

a{i7in+(Qtt.(A--A)}+r^o.+(Qo,(A-A) 

~2{rB,o+(C.)».o(A-7,)}«c;ft 

f/n- « (A- A) { 2(C.)m+ (Qo.- 2(C.)*,ol 

We can express this most simply by saying that the rate of change 
of U with the temperature {dlJ/dT) is equal to the sum of the 
heat capacities of the reacting compounds minus the sum of the 
heat capacities of the products of the reaction 
Thermochemical Measurements. — Some general results of 
thermochemical measurements applied to heats of combustion, 
neutralization and solution may now be considered 
(a) Heats of Combustion — Experiment has shown that the heat 
of combustion of organic substances of various kinds varies regu- 
larly with the molecular weight The difference between the heats 
of combustion of two neighbouring members m a senes of homolo 
gous compounds is practically constant, and the value of the con 
slant shows very little variation as we pass from one series to 
another Thus the heat of combustion of methane, CH4, to carbon 
dioxide and liquid water at constant pressure is 212,000 calones, 
of ethane, C2H6, is 370,500 calones, a difference of 158,500 cal- 
ones, of propane, CsHs, is 529,200 calones, which is 158,700 
above that of ethane, and the heat of combustion of all paraf 
fin hydrocarbons (CnH2n+2) can be expressed by the formula 
212,0004-158,500 («— i) or 158,500 «-4“53*5C>o calories where 
n IS the number of carbon atoms m the molecule, and the mass to 
which the heat of combustion refers is the molecular weight m 
grams of the compound 

Similarly the heat of combustion of alcohols CnH2n+iOH, can 
be expressed by the formula 


or 


18^,000+158 800 («— 1) 
158,000^+34,200 calories 


As a rule the addition of a CH| group to any organic molecule 
will increase the molecular heat of combustion by about 158,800 
calories, but the rule is not exact, and the actual figure vanes 
somewhat from series to senes In particular the heat of combus- 
tion of two isomeric substances, i c , substances with the same 
number of carbon, hydrogen, oxygen, etc , atoms m the molecule, 
but differently arranged, are very nearly but not exactly the same 
It follows tha^ there are similar regulanties m the heats of forma 
twn of organic compounds, for the heat of formation is the dif- 
ference between the heat of combustion of a compound and the 
total heats of combustion of the carbon, hydrogen, etc , it contains 
(6) Heats of Neutrahuation’-^Tht heats of neutralization of 
aads and bases m aqueous solution are additively composed of 
two terms, one being constant for a given base, the other constant 
for a given acid In addition to this the further regularity has 
been observed that, when the powerful monobasic acids are neu- 
tralized by the powerful monacid bases in dilute solution, the beat 
of neutralization is in all cases the same The following table gives 
the heats of neutralization of the commoner strong monobasic 
acids with soda 
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Formula 

Cal 

Hydrochloric acid 

HCl 

137,400 

Hydrobromic acid 

IIBr 

137,500 

Hydnodic acid 

HI 

136,800 

Nitnc acid 

HNO3 

136,800 

Chloric acid 

HCIO, 

137,600 

Bromic acid 

HBrOs 

137.800 


Within the error of experiment these numbers are identical 

It was at one time thought that the greater the heat of neutral 
ization of an acid with a given base, the greater was the strength 
of the acid It is now known, however, that when weak acids or 
bases are used, the heat of neutralization may be either greater 
or less than the normal value for powerful acids and bases, so 
that there is no proportionahty, or even parallehsm, between the 
strengths of acids and their heats of neutralization {see Chemical 
Action) 

(c) Neats oj Solution — ^When substances readily combine with 
water to form hydrates, the heat of solution in water is usually 
positive, when, on the other hand, they do not readily form 
hydrates, or when they are already hydrated, the heat of solution 
IS usually negative The following examples show the effect of 
hydration on heat of solution in a large quantity of water 


I Sodium Carbonate 



Heat of solution 

Heat of hydration 


cal 

cal 

NaaCOs 

•f S1640 


Na 2 C 03 ,H 20 

4 - 2,256 

+ 3.390 

Na2COa,2H8() 

-f 20 

+ S.620 

Na2CO»,ioH20 

— 16,160 

+21,800 


II Sodium Sulphate 



Heat of solution 

Heat of hydration 


cal 

cal 

Na 2 S 04 

+ 460 


Na3S04,H20 

- 1,900 

+ 2 360 

Na 2 S 04 ,ioH 20 

— 18,760 1 

+19 '»00 


First and Second Laws of Thermodynamics — It should be 
clearly reahzed that the law of conservation of energy, like the law 
of conservation of mass, is a statement of experimental observa 
tions and in chemistry admits of no exception All recorded 
observations support the law within the unavoidable errors of 
experiment, all deductions from the law have been amply venfied 
Apparent limitations of the law have been brought to light by re 
cent physical research, and in particular through Einstein^s famous 
theory of relativity {qv), but in ordinary chemistry we do not 
deal with atomic or ultra atomic changes, but with molecular 
rearrangements, and the laws of conservation of energy and mass, 
as originally conceived, still hold good 
Reversible Chemical Reactions — As the result of the large 
number of experiments made by them, Thomsen and, later, 
Berthelot expressed the opinion that heat of reaction must be 
regarded as a measure of chemical affinity, and that every chem- 
ical change tended to take a course which evolved the maximum 
amount of heat Berthelot m particular regarded this as a general 
guiding principle in chemistry, and impressed its importance so 
much on others that it continued to be upheld long after Berthelot 
himself had recognized its error It is not easy now to realize 
why this “principle” commanded such universal acceptance, sim- 
ple physical transformations which took place spontaneously 
either with absorption or evolution of heat, according to the cir- 
cumstances, must have been familiar For instance, water will 
freeze spontaneously and in doing so will liberate thermal energy 
if the temperature is below o® Above o° ice melts spontaneously 
and in doing so absorbs heat from its surroundings Further, even 
at the time Berthelot put forward his theory, there was a growing 
recognition of the fact that many chemical reactwns are revers- 
ible, t e , that they take place either in one direction (with evolu- 
tion of heat) or in the opposite (Infection (with absorption of 


heat), according to the conditions of temperature and pressure and 
the relative masses of the reacting substances So long ago as 
1801, the great French chemist BerthoUet had introduced the idea 
of “chemical equilibrium,” and in the same year that Berthelot put 
forward his erroneous thepry (1867) Guldberg and Waage pub- 
lished their famous book on chemical affinity, which dealt with 
reversible chemical reactions and in which they put forward the 
law of chemical mass action 

Chemical Equilibrium law, in so far as chemical equihb- 
rium 15 concerned, may be formulated as follows Suppose chemi- 
cal substances, Ai, A2, etc , react to form Bi, B2, etc The reaction 
tends to proceed until a condition of equilibrium is set up, gov- 
erned by the equation , 

[A.]x[aJx etc 

tBi]x[Bs]X etc 

where [Ai], etc , represents the concentration of the compound Ai, 
etc , in the equihbnum mixture On the other hand, if the 
compounds Bi and B2 are originally brought together, then the 
reaction will proceed m the reverse direction with production of 
Ai and A2 until the same condition of equilibrium is set up The 
value of the equilibrium constant K is itself independent of con 
centration — for example, in the case of gaseous reactions it is 
independent of pressure — ^but it varies with the temperature 
Clearly such constants are of great significance m the study of 
chemical affinities If K is very small, then the affinity of Ai for 
A2, etc , may be said to be very great, and the affinity of Bi for 
B2, etc , small, although not zero 

The important thing to notice is that every single instance of a 
reversible chemical reaction really disproves the Berthelot prin- 
ciple Nevertheless, the principle has this much to be said for it, 
that most chemical reactions which take place spontaneously at 
low temperatures do so with evolution of heat, and that it is only 
I when the effects of high temperatures are studied that we become 
really familiar with important reactions that take place sponta 
neously with absorption of heat There is one such reaction that 
IS made use of daily on an enormous scale for the production 
of heat, namely, the reaction between steam and coke at a bright 
red heat to yield “water gas,” a mixture of approximately equal 
volumes of hydrogen and carbon monoxide As the reaction pro- 
ceeds the coke cools, and at regular intervals it is necessary to 
shut off the supply of steam, and to pass air over the coke in order 
to raise it again by combustion to a temperature sufficiently high 
to allow the reaction with steam to continue rapidly It is true 
that the cooling of the coke during the passage of steam is not 
entirely due to the chemical reaction, for it is partly accounted 
for by the cooling effect of the steam itself, which is introduced 
to the retort at a lower temperature than the coke But even if 
the steam were initially at the same temperature as the coke, it 
would be found that the mass gradually cooled The spontaneous 
formation of nitric oxide by the passage of air through an electric 
arc, a process by which nitnc acid is manufactured on a large 
scale, IS also accompanied by absorption of heat Pure nitric oxide, 
on the other hand, decomposes into its elements, nitrogen and 
oxygen, at a somewhat lower temperature with evolution of heat 
Hydrogen and oxygen will combine explosively and completely at 
low temperatures, but stekm is found to decompose spontaneously 
though not completely into hydrogen and oxygen if it is heated to 
a temperature above 2,000® C, and heat is absorbed during the 
decomposition Clearly, therefore, the heat evolved during a chem- 
ical reaction cannot give a direct measure of the affinity of the 
reacting substances 

The first big firactical advance that was made in our knowledge 
of the relations between thermal changes and chemical affinity 
was due to van*t Hoff’s demonstration that the law of mass action 
was a necessary consequence of the second law of thermodynamics 
and of the quantitative connection between the value of the 
“equilibrium constant” and the change in total energy due to the 
reaction The second law of thermodynamics, like the first, li a 
statement of experience, perhaps one might say a collection df 
inter-related statements of experience The first law states that it 
18 impossible to create energy, the second hvit states that it fa im* 
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possible to convert the heat energy of our surroundings contmu*> 
ously into useful work The second law deals with a question 
which the first law does not answer, namely, under what condi- 
tions can heat energy be converted into useful work (that is to 
say, mechamcal energy) If heat energy passes spontaneously 
from one body to another, the first body is said to be at a higher 
temperature It is a matter of universal experience that the re 
verse change, 1 e , the passage of heat from one body to another 
of higher temperature never takes place spontaneously It is also 
a matter of experience that any spontaneous process can be made 
to yield a definite amount of useful work For instance, the cool- 
ing of a furnace is a spontaneous process By the use of steam and 
suitably designed engines, it is possible to obtain useful work from 
this process 

Carnot* s Defimtwn — ^The question how much useful work can 
be obtained by the spontaneous passage of heat from one temper- 
ature to another is of fundamental importance not only in mechan- 
ical engineering but in the science of chemistry Carnot, a French 
engmeer, actually solved this problem m 1824 before the law of 
conservation of energy was umversally accepted He showed that 
the maximum amount of work which can possibly be obtained 
from the “spontaneous” transference of a quantity of heat Q 
from a reservoir at temperature Ti to another of the lower 
temperature Tz was Q(Ti^T2)/Ti It will be noted that Carnot's 
result mvolves a quantitative definition of “absolute” temperature 
The so-called “thermodynamic scale of temperatures” which is 
implicit in his result, is based on the behaviour of a perfect gas, 
the energy content of which is independent of its volume and 
dependent only on the temperature The absolute temperature of 
a perfect gas is defined by the fundamental gas law T^PV/Rf 
where P is the gas pressure, V its volume, and R a constant The 
value of R depends on the units m which the pressure and volume 
are expressed Many gases approach very nearly the properties 
of the imaginary “perfect” gas, particularly at low densities 

The next point of interest is that Carnot in deriving his result 
imagined a perfectly frictionless engine, with a perfect gas as a 
working fluid, taking heat from the high temperature reservoir (as 
steam takes heat from a furnace), converting part of the heat 
into work, and rejecting the rest to the low temperature reservoir 
The argument is that such an engine will always yield the maxi- 
mum amount of work, because if it is reversed, the expenditure of 
work, only infinitesimally greater m amount than the engine yields 
on the direct operation, will suffice to restore the heat from the 
low temperature to the high temperature reservoir For suppose 
It was possible to make another reversible and frictionless engine 
which was capable of converting a greater proportion of the trans- 
ferred heat into work Then it would be possible to use part of 
the work yielded by this change to reverse the first engine, and 
to restore the whole system to its original condition, leaving a 
definite amount of work over which has been created out of 
nothing This is contrary to the first law Hence we say that the 
work that can be done by a perfectly efficient reversible engine or 
process is independent of the nature of the process 

The Gibbs Helmholtz Equation, — This conclusion leads to a 
mathematical expression of the first and second laws of thermo- 
dynamics m a form which can be apphed to all chemical as well 
as other phenomena For if, instead of having a perfect engine 
to transfer heat from the reservoir at T+dT to another at T, we 
allow a chemical process to take place in the first reservoir, 
yieldmg a maximum amount of work A and absorbing heat from 
the reservoir equal to Q, and we then reverse this chemical proc- 
ess m the second reservoir by the expenditure oi A— dA of work, 
we have gained an ^imount of work»di 4 , and if the process is 
conducted reversibly this work must be equal to that gained by 
any other perfect process, in other words, dA^QdT/T But 
the heat absorbed, is equal (by the law of conservation of energy) 
to the maximum work At less the diminution m total energy ( 7 , # e , 

dA^{A^V)dT/T, 

m A--U--TdA/dT 

This is the relation which was deduced Independently by Helm- 
holtz and Willard Gibbs The quantity A is the maximum amount 


of work that can be obtained from a (reversible) chemical process 
taking place spontaneously and at constant volume at the temper 
ature T f A-\-d A is the work that would be obtained by allowing it 
to take place at the same volume at the higher temperature 
T+dTf and U is the diminution of total energy which corre 
spends to the heat evolved when the reaction takes place without 
the performance of any work, e g , in a closed vessel A is often 
known as the decrease tn free energy, to distinguish it from U, 
the decrease tn total energy 

The most direct use of this equation is found m its application 
to the electnc cell or battery For the electric cell is a contrivance 
for converting chemical energy into- useful work If the cell is 
reversible, the work will be the maximum obtainable from the 
chemical reaction which is the source of the electnc current What 
we mean by a reversible cell is that, if a potential infinitesimally 
greater than that yielded by the cell is applied to the electrodes, 
the current will travel in the reverse direction in the cell and the 
chemical reaction will be reversed The lead accumulator is 
nearly reversible m this sense , so is the Daniell cell The electro 
motive force of the Daniell cell is found to be 1 1 volts For 
every gram-equivalent of copper deposited and zinc dissolved 
m the cell, an amount of work is done = iSF, where F is the 
quantity of electricity (96,540 coulombs) associated with one 
gram equivalent These units can be expressed m calories , calcu 
lation shows that if E is the potential, the work done by the 
reaction is 23,050^ calories Hence the work done by the Daniell 
cell IS 25,260 calories per gram equivalent of copper deposited 
The heat of the reaction, when it takes place without performance 
of work, is found to be 25,060 calones Hence in this case 
A^U nearly We should find therefore that dA/dT, or dE/dT, 
which is the change of electromotive force with the temperature, 
is very small Measurement shows that it is only 0 000034 volt 
per degree 

Lord Kelvin put forward the view in 1851 that the electro 
motive force of a cell could always be calculated from the heat 
of the chemical reaction, that is to say from the decrease m 
total energy This “law” involves the assumption that no chemical 
reaction can be made to yield electrical energy unless it is ac- 
companied by a decrease in total energy It holds approximately 
for the Daniell cell, and for others such as the standard Weston 
cell The Helmholtz equation shows that it can only be true when 
the electromotive force does not change with the temperature 
We are familiar now with cells which yield an electric current 
even if the chemical reaction is associated with an absorption of 
heat, we know of cells the voltage of which increases with tem- 
perature, and others in which it decreases None of these cells 
obeys Kelvin's law, but the behaviour of all of them can be 
shown to be in exact accordance with the Helmholtz equation 
The study of electric cells provides the most interesting and exact 
confirmation of the fundamental laws of thermodynamics 

The Van't Hoff Equation, — Apart from the combustion of 
coal and oil, most chemical reactions interest us more from the 
point of view of the nature of their products than from that of 
the work obtainable from them As all chemical reactions are in 
pnnciple reversible, and as many of the more important from 
a practical point of view can be made to proceed in one or the 
other direction according to conditions of temperature and pres 
sure, It IS not only of theoretical interest but of great technical 
importance to get an accurate picture of the relations between 
chemical equilibrium and thermal changes Van't Hoff succeeded 
m doing this by calculating the maximum work that could be 
obtained from a chemical reaction taking place between gases, 
by the use of an imaginary “ideal” process By the apphcation 
of the second law two important results emerged 

(i) The law of mass action, first deduced from consideration 
of molecular theory, was shown to be a necessary consequence 
of the thermodynamical laws, that is to say, if a state of equilib 
rium exists between gases according to the chemical equation 


then 


niA+W8B+ etc «n'iA'+«'*B'+ etc + U calones, 
[A]- x[B ]-« X . 
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(2) The eqmhbnum constant K was shown to be connected 
with the temperature and the decrease m total energy through 
the equation 

c/loge K/dT^U/m^ 

In practical applications it is usually more convenient to express 
the quantities of gases present in an equilibnuin mixture in terms 
of their partial pressures instead of their concentrations If 
thtre irc N molecules of gas present altogether in a mixture 
which contains nt molecules of one kind, nt of another, and so 
on, the partial pressures are n\P/N^ n%P/Ny etc where P is the 
total pressure It is simple to show that 

where represents the partial pressure of A, and the new con 
stant Kp^h{Rr) 2 ,n, Sn being the difference between the num- 
ber of the reacting molecules and the total number formed by the 
reaction d \o%tKp/dT^Qp/RV It can also be easily shown that 
where Qp is now not necessarily the diminution in total energy, 
but corresponds to the heat evolved when the reaction takes place 
at constant pressure, without the performance of any work other 
than that due to the change of volume, if any, associated with 
the reaction This equation is similar to that found to hold good 
for the change of vapour pressures of liquids (and sohds) with 
the temperature, viz , d logo p/dT*^\/RP, where X is the latent 
heat of evaporation of one gram molecule of the liquid or 
solid 

Some Thcf mochcmical Reactions —The application of these 
equations to chemistry inaugurated a new era, and led not only to 
a rapid extension of our knowledge of chemical reaction, but also 
to tht recognition of the connection between many apparently 
diverse phenomena Some illustrations of the use of the equations 
will now be given 

Hydrogen and oxygen combine to form steam with evolution 
of beat according to the equation 

2H +0 = 2H204-ii6,ooo calorics 

If we start with a mols of hydrogen and 1 mol of oxygen, 
then according to the law of mass action an equilibrium will be 
reached when 2(i^x) mols of water vapour are formed, and 
2X mols of Ha -ind x mols of O2 arc left uncombined Supposing 
the volume occupied is v, then the law states that at equilibnum 

(Cone n of H2)^X(( onen of Q2) 

(Contn of water vapour)* 



Now at ordinary temperatures, the amount of hydrogen and 
oxygen left uncombmed is very small and escapes direct measure- 
ment As X IS small, K is also small But van’t Hoff’s equation 
shows that, as U is large and positive, log K, and therefore K, in 
creases with the temperature Hence x increases with the tempera 
ture In other words, water vapour will dissociate when the 
temperature is raised 

This result may be generahzed All compounds which are 
formed with evolution of heat tend to decompose when the tern 
perature is raised The same apphes to molecules such as H|, 
O2, N2, CI2, L, etc , which are formed from their atoms with 
evolution of heat Conversely, compounds which are formed with 
absorption of heat become more stable at high temperatures 
Nitnc oxide cannot be made from nitrogen and oxygen at low 
temperatures, but is formed when air is blown through an electric 
irc H>drogen peroxide may be detected in an oxy hydrogen 
flame Calcium carbide is formed m an electric furnace at a very 
high temperature If v m the equation given above is made 
smaller, then x must also dimmish, because K is constant High 


pressure tends, therefore, to assist combination or to prevent 
dissociation This 11 the case whenever the reaction is accom- 
panied by a decrease m the number of molecules The 83mthe8is 
of ammonia as an important techmeal example Here one molecule 
of mtrogen combines with three molecules of hydrogen to form 
two of ammoma, Ni-)-3Ht»<2NH3 The mass action equation is 
27^4(1— 

where x is the fraction of nitrogen left over If the value of v 
IS diminished, x must also be diminished, and the amount of 
ammoma formed increases As is well known, the commercial 
success of the process depends on very high pressure being used 
If no change in the number of molecules is caused by a reaction, 
V cancels out, and therefore an alteration in the pressure has 
no effect on the equilibrium If the number of molecules is in 
creased, v appears m the numerator instead of the denominator, 
and an increase of pressure will then have the opposite effect 

The effects of pressure and temperatures on equilibrium can 
be generalized in the statement that the equilibrium will always 
adjust Itself m such a way as to oppose a change in physical 
conditions If the pressure is increased, the equilibrium will shift 
in the direction of smaller volume When heat is added that 
reaction will take place which results in an absorption of heat, 
thus tending to stop a rise of temperature The same applies to 
physical processes Water expands when it freezes, if we com 
press ice at the freezing point it will do its best to dimmish its 
volume by melting Liquids always absorb heat when they 
evaporate, if heat is added to water which is boiling at atmos- 
pheric pressure, its temperature is not increased All that hap 
pens IS that it boils faster 

If a reaction between gases is studied experimentally at any 
one temperature and pressure, so that the equilibrium conditions 
are known, then the effect of a vanation in pressure at that tem- 
perature can be accurately calculated provided the mixture obeys 
the “perfect gas” laws If the heat of reaction is also known at 
that temperature, then the equilibrium for any other temperature 
not too far removed can be calculated from van*t Hoff’s equation 
For mtegration of the equation gives 

log, - l7//^r+constant, 

if U does not change much with the temperature Hence if Ki 
and Ki arc the equilibrium constants at temperatures Ti and Tt 
log. Ki/K2^U{i/T2- j/Ti)/R 

Gases and Sohds — Chemical reactions in which gases and 
sohds take part present features of special interest To take a 
simple example, carbon dioxide combines with lime to form cal 
cium carbonate with evolution of heat 

CaO+CO = CaC03+42, 500 calories 
solid gas solid 

Now the pressure of saturated vapour above any solid or liquid 
13 independent of the amount of solid or liquid present, unless 
the amount is very minute If a closed space contains carbon 
dioxide gas, in the presence of solid calcium oxide and carbonate, 
there will be an equihbnum in the gaseous phase governed by 
the relation 

(Conen of CaO vapou r) X (Conen of CQ2) _ _ 

(Conen of CaCOs vapour) 

As the concentrations of the vapours of the two solids ate 
constant (though extremely small) at any given temperature, 
It follows that the concentration of carbon dioxide must also be 
constant In other words its pressure is constant Above a mix 
ture of calcium oxide and carbonate we have, therefore, our 
apparent “vapour” pressure of carbon dioxide, which varies with 
the temperature 

The heat of the reaction is analogous to the heat of evaporation 
of any solid or liquid, and if P is the “vapour” pressure, which 
IS called the dissociation pressure in this and similar eases, 
dlog.P/dT:a»Q/Rp^ 

where Q is the heat of reaction, te , the heat absorbed on dis- 
sociation of I gram molecule, and includes the work done against 
atmospheric pressure by the evolution of x gram-molecula of 
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carbon di(wade The disaociation pressure, like the vapoui pres 
sure of hquids, increases with the temperature At a high tempera 
ture, about 900® C, the dissociation pressure is equal to ordinary 
atmosphenc pressure If the carbonate is heated above this 
temperature it is converted mto lime and carbon dioxide is rapidly 
evolved 

If other carbonates are examined it is found that the tempera- 
ture at which they are converted mto their oxides vanes directly 
with their heat of dissociation as the following table shows 


Substance 

Heat of dissociation 

Temperatun 


cals 

®C 

Silver carbonate 

20 100 

225 

Lead carbonate 

22,600 

302 

Manganese carbonate 

23,500 

ra 330 

Cdlcmm carbonate 

42,500 

900 

Strontium carbonate 


I,I$0 


On similar reasomng, it may be shown generally that m all 
reactions m which gases and sohds take part, the equilibrium 
conditions only take account of the gases For instance, when 
carbon dioxide is passed over red hot coke it is converted into 
carbon monoxide with absorption of heat, C+C02 = 200 — 38,500 
calories The equilibrium condition is 

P cu/P or d logcA^/>/dT * 

from which it can be deduced (a) that the ratio CO/CO2 m the 
gas mixture at equilibrium is constant if the temperature and 
pressure are constant, (b) that if the temperature is kept con 
stant, and the pressure is increased, the proportion of carbon 
monoxide m the mixture goes down, (c) that if the temperature 
IS increased, the proportion of carbon monoxide goes up 

In the blast furnace, air is blown through a white hot mixture 
of oxides of iron and coke, and the carbon monoxide formed by 
the combustion of coke reduces the oxides to metallic iron The 
exit gases must contain a large proportion of carbon monoxide 
to carbon dioxide, corresponding to the equilibrium conditions 
which obtain near the cooler top of the furnace It was at one 
time thought that by building furnaces higher, the period of 
contact between the gases and the ore would result in a greater 
measure of reduction, a diminished proportion of carbon mon 
oxide m the exit gases, and consequently a smaller consumption 
of coke per ton of ore reduce 4 Attempts to achieve these re- 
sults, by building furnaces as high as 100 ft , failed As Lc Cha 
teller pointed out, if there had been a better acquuntance with 
the laws of chemical equilibrium, these experiments would have 
been unnecessary It was an expensive, although no doubt an 
instructive, method of proving the correctness of one of the de- 
ductions from the second law 

Heat and Velocity of Reaction. — These examples will suffice 
to indicate how the quantitative application of simple fundamental 
thermodynamic principles has been successful m reducing to 
order an enormous range of observations on chemical reactions 
apparently very diverse in character It has also given the 
chemical engineer the power to calculate the conditions for achiev 
mg the maximum techmeal success m the conduct of any chemical 
manufacture on the large scale Unfortunately, thou^ the ap- 
phcation of thermodynamics has been so successful in the study 
of chermcal equilibrium, it has as yet taught us nothing about 
the rate at which equilibrium is attained, or, m other words, 
about the rate of chemical reaction There seems to be no direct 
connection between the rate of a reaction and either the heat 
evolved (change in total energy), or the maximum work of the 
reaction (change m free energy) Hydrogen has a great affinity 
for oxygen, and much heat is evolved when they combine, yet 
a mixture of them can be kept for an indefinite penod of time 
at the ordinary temperature without a trace of combination 
Nitnc oxide is an extremely unstable substance at low tempera 
ture, on thermodynamical grounds we should expect that only 
an tofimtesimal amount of it would be in equilibrium with 
mtrogen and oxygen at the ordinary temperature, yet it is so 
difficwJt to decompose by heat that even at 900® C it only de- 
cotihpoies slowly Ammonia becomes progressively less stable 


as the temperature is raised Thermodynamics indicates that 
in order to obtain high yields, its synthesis from nitrogen and 
hydrogen should be conducted at as low a temperature as pos 
sible The reaction is, however, so slow that techmeal manu 
facture only becomes possible at temperatures so high that the 
yield of ammonia at atmosphenc pressure is extremely small 
The ill effects of the high temperature have to be counter- 
balanced by the use of high pressures Nearly all gas reactions 
take place extremely slowly unless the temperature is very 
high Nearly all, too take place more quickly in the presence 
of certain solids called catalysts The nature of the catalyst 
to produce the best results varies with the nature of the reaction, 
and though many theories have been put forward to account 
for their action, there is no general theory which has been sue 
cessful m predicting anything — ^which is the ultimate test of the 
real value of a theory 

Free Energy — The second law of thermodymmics deals with 
changes m the free energy of a system A system only possesses 
“tree energy” when it is capable of doing work It is only capable 
of doing work if it will change spontaneously mto another system 
of greater stability Only an unstable system has free energy 
A stable system can be changed mto an unstable system by the 
performance of work or by the transference of free energy 
from another system The whole of life, and of civilization as 
we know it depends on thermodynamic instability as Boltzmann 
(1886) put it the struggle for existence is a struggle for free 
energy available for work Nearly all manufacturing processes 
depend essentially on using the free energy stored m coal to 
convert a useless stable system into a useful unstable system 
For instance, the synthetic manufacture of fertilizers depends 
essentially on the use of a small part of the free energy available 
when coal is burnt, to convert the stable system nitrogen+water 
into the unstable system ammonia+oxygen The ammonia in 
various forms can be made use of to fertilize plants, te to in 
crease the free energy m the plant world which the animal world 
can convert again into useful work The enormous amount of 
energy which the earth continuously receives from the sun is 
theoretically almost completely available for useful work, for 
the energy leaves the sun at a temperature over 8 000® and is 
hnally dissipated mto space at a temperature of about 300® Ab 
solute Calculation shows that the energy so received is at least 
a million times greater than the energy given by the world’s 
power plants But unfortunately we know of no means for making 
use of anything more than a minute fraction of the sun’s energy 
A very small part of it is converted into mechanical energy by 
water power plants , another very small part is used by the plant 
world to build up “unstable” organic compounds, and thus to 
supply the free energy available in food One of the chief tasks 
of the scientist of the future will be to devise means for con- 
verting into useful work, or stonng, a greater part of the energy 
received from the sun The second law shows that this should 
be possible If he does not succeed the advance, and even the 
maintenance, of civilization may be impossible when the energy 
stored in coal through the agency of the plant world m past 
ages IS exhausted 

The Third Law of Thermodynamics —It has already been 
pointed out that although the Gibbs-IIelmholtz equation enables 
us to calculate from purely thermal data the change m any 
equilibrium with the temperature, it does not give any informa 
tion on the ictual value of the equilibrium constant unless this 
IS already known from experimental observations under one set 
of conditions To obtam the actual value from purely thermal 
data, It IS necessary to integrate the fundamental equation 
d logiK/dT — U/Rl^j and integration introduces an unknown 
integration constant 

In 1901 Nernst advanced a method of evaluiting this constant 
and his theorem is often referred to as the “third liw” of thermo 
dvnamics, although its universal applicability is still open to some 
doubt 

In Condensed Systems — Nerast postulates that in the case of 
chemical reactions in condensed systems, t e , reactions in solids 
or between solids and liquids, not only does A become «»C/ at 
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absolute zero (r—o), as is required by the Gibbs Helmholtz 
equation, but that they both reach their final (equal) value at 
temperatures not far removed from the absolute zero In mathe 
matical language, dA/dT^dU /dT^o when T^o Now dU/dT 
IS equal to the difference between the sum of the molecular heat 
capacities (Cu) of the reacting substances and of the products 
Since It IS found by experiment that the specific heats of sub 
stances can be expressed with sufficient accuracy by equations of 
the form C, etc it follows that U can also be 
expressed in the form 

u-^Uo+ccT+^'n+y 7 ^+ 

But if dU/dT^o when r=o, it follows that a*o, or 

U-’^Uo+PT^+yV 

If this expression for U is substituted in the fundamental equation 
4 — t/sK r dA/dr it follows that 

A =. To+a/ -/SP- /■‘-etc 

2 

where a is in unknown constant But if dA/dT^o when r=*o, 
IS Nernst jKistulates, a must also be equal to zero, and therefore 

r-ctc 

Hence if the heat of reaction, and the specific heats of the sub 
stinccs taking part in the reaction are known, it should be 
possible to calculate A for any temperature 

Consider such a change as the melting point of a solid, or a 
tnnsition from one modification to another such as the change 
irom rhombic to monoclinu sulphur Then at the temperature 
when the solid and liquid, or the two forms of solid, co exist in 
equilibrium, A, the work obtainable from the change, is zero If 
we know the heat of the reaction at this temperature (latent 
heat), and if we know the difference between the specific heats 
of the two forms over a wide range of temperature, we can 
express U in the form 

U^U,+ 0 P-^yr+ 

ind therefore T, the temperature where A^o (melting point, or 
transition point), is given by 

+- r+ 

2 

Nernst has shown how the transition point of sulphur can be 
calculated in this way from purely thermal data 
Ihe difficulty of applying the theory to a wide range of such 
reactions is due to the fact that the all important knowledge of 
thf variation of specific heats with temperature is still lacking 
in the majority of cases, only in the case of regularly crystal 
lizing elements do we now know the relation accurately Theory 
IS insufficiently advinced to guide us m the other cases, and 
u curate experimental work over a great range of temperature is 
extremely difficult as well as laborious Nevertheless the appli 
cition of the Nernst theorem to many different tyj-^es of con 
densed systems his been so successful, and the theorem itself is 
supported in so many other indirect ways, that there is httle 
doubt as to its essential truth 

In Gas ReacHom — ^It is, however, in its extension to ga^ 
reactions that the Nernst theorem has won its most significant 
successes If we substitute for U m the vanT Hoff equation, the 
expression 




we get 
Integration gives 


d log«A 


4 - -fL 4 .^ J. 

dT RT'^ 


iog,Ji:-- — + ^iog.r + |r +/, 


where I is an unknown integration constant Since the vapour 
pressure {p) of a liquid is similarly connected with the latent 
heat (X) by the equation d\o%^p/dT^\/RP^ we can also write 


log,/>» - ^ ^ log,r + ~ r + etc + *, 

where % is the unknown integration constant of the vapour 
pressure curve 

Nernst shows that a consequence oi his fundamental theorem 
is that where n is the number of molecular species taking 

part in the reaction, that is to say, if the reaction is 

A+B+C+etc -D+E+F+etc 

then /*"»A+tB+«c+ — etc 

This IS a most important advance, for it means that it is possible 
to calculate any equilibrium between gases, provided the heat 
of the reaction is known, and the vapour pressure curves of the 
molecular species taking part in the reaction 
In the absence of sufficiently accurate data to make the strict 
application of the Nernst theorem possible, except in a very small 
number of cases, Nernst has also developed an approximation 
formula which is of great practical use It depends on the fact 
that the vapour pressure of most substances can be represented 
sufficiently accurately by the equation 

1 Xo , , ^ _ 

logio/> ^+i yslogioT h C 

4 57T 4 57 

C, the so called conventional chemical con slant y is itself found to 
be approximately o 14 X/To, where X is the latent heat at the 
boiling point To For most substances which are liquid at the 
ordinary temperature, X/ro~22 approximately, and therefore 
C~3 1 Only a few substances give values for C under 3, mainly 
they vary between 3 and 3 $ 

On the basis of this semi empirical vapour pressure equation 
the corresponding formula for gaseous equilibria becomes 

logioXpo. - -2s- + s« I 7slog,„7 + r+s»c 

4 572 ^ 4 S 7 

which may as a rule be further simplified by omitting the term 

— ^ Ty thus giving 
4 57 

logjo-Kp= I 75 logior+ 2 «C 

4 57 ^ 

Now It IS not pretended that an equation of this form represents 
actual results with accuracy Its claim of utility is that it is 
based generally on correct principles, and that in actual practice 
It represents with considerable success the effect of temperature 
on chemical equilibria A lew examples will show how this claim 
IS borne out 

(o) Consider the reaction 

2CO+O2— 2CO2+ 136,000 calories 

i^P,the equilibrium constant, is P00XP02/PC02, where Poo, etc , 
represents the partial pressure of CO, etc , in the equilibnum 
mixture Qp , the heat of reaction at constant pressure and room 
temperature, is 136,000 calories Sw is the difference between 
the number of molecules on the left and right hand sides of the 
chemical equation, t e , 2 n = i , XnC is twice the chemical con- 
stant of CO plus the chemical constant of O2 minus twice the 
chemical constant of CO2, i e , 

SnC««2X3 S+2 8—2X3 2*14 

logEp- - +1 7Slogr+3 4 

At 2,000® Abs Kp calculated from this equation is 2X10"* 
whereas the most recent results indicate that this value is reached 
at 2,020® Absolute When COa is half dissociated, there are o 5 
molecules of CO2, o s of CO, and o 25 of O2 present at equilibrium 
If the total pressure is i atmosphere, the partial pressures of 
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CO andC02are"^ atmos , and of 0*, 
I 25 


0 25 

1 25 


atmos f therefore, 


Kp^o 2 The corresponding temperature is calculated from the 
above equation to be 2,930® Abs , whilst the temperature actually 
observed is 3,100® 

(b) If the reaction brings about no change in the number of 
molecules, the second term of the equation vanishes, and the 
third usually becomes very small For instance 


2N0»N2+02+43,2oo cals 


and logKp^log 


Pn.XPqi 


43 >200 
4 SlT 


-f I 6« — 


Q,4So 


+ 16 


This shows, in accordance with observation, that only at very 
high temperatures are appreciable quantities of nitric oxide 
formed from mtrogen and oxygen 
(c) If on the other hand, the change m the number of mole 
cules is big, then the first term of the equation may be of little 
influence I or instance, the probability of a high-boilmg paraffin 
hydrocarbon being formed from hydrogen and carbon can be 
calculated 

«C+(w+i)H2 = CnH2n+2+(? calories. 

Thomsen’s experiments have shown that the heat of formation of 
such a hydrocarbon from its elements is given approximately 
by 6 p=* (7^+15)1,000 As the chemical constant of H2 is i 6, 
and of Cnliin+j about ^ o we have 

logi^p^log = h«Xi 75log^+i 4 

i CnU2n+2 4 57*^ 

Suppose F~ 773®, , 500® C Then 

FSft* 

jQg — I 9871 — 4 24+5 o6n+i 671—1 4 = 4 6871 — 5 64 


If M=i, 1C, if the hydrocarbon formed is methane, CH4, then 


log 


■ CH4 


- — o 96 or 


«o 11 


CH4 


from which it can be calculated that if hydrogen is passed over 
carbon at 500® C, the issuing gas should contain about 70% of 
methane if equilibrium is reached Experimental results agree 
quite well with this If, however, w= 7, 1 e , if the hydrocarbon 

is heptane, C 7H16, which boils at about ioo®C , log — is 

F C7H19 

p» 

over 27, or - — is over lo^^ which means that the amount 

F C7H16 

of heptane formed at atmospheric pressure will be quite negligible 
All the higher liquid hydrocarbons, such as occur in natural 
petroleum oil, are thermodynamically unstable at ordinary tem- 
peratures They tend to pass into carbon and methane, but the 
velocity of this reaction at ordinary temperatures is very slow If 
they are heated, however, they are ‘^cracked”, hydrocarbons 
of lower boiling point, such as occur in petrol, are formed, and 
coke and gas are formed at the same time If the cracking is 
continued for a long time at atmospheric pressure, the whole 
liquid forms into coke and gas (mainly methane) But high pres- 
sure tends to prevent the formation of gas and coke, and to give 
therefore a higher yield of ^^petrol This is in complete general 
agreement with the Nernst equation, which enables us to predict 
approximately the conditions for the best technical success 
The further development of the third law, and its quantitative 
application to chemical problems depends on the provision of 
accurate data on the specific heats of substances over a wide 
range of temperature The increase in the specific heat of gases 
as the temperature is raised lacks at present any sound theoretical 
explanation The classical kinetic theory of gases does not 
account for it, and the more recent developments of the quan- 
tum theory have hitherto failed to be of assistance But there 


can be httle doubt that the third law provides m principle a 
complete explanation of the connection between chemical equih 
bna and the thermal changes associated with chemical reactions 

(H T D 

THERMODYNAMICS The name thermodynamics (from 
Gr hot, power), was originally given to the 

branch of science dealing with the motive power of heat, or the 
transformations of heat into mechanical work, or vice versa A 
summary of the historical development of thermodynamics from 
this point of view is included in the article Heat Further illus 
trations relating to heat-engines will be found in the articles 
Gas engine, and Steam-engine The subject was soon extended 
to include other applications of the same general principles (i) 
the conservation of energy, and (2) Carnot’s principle of the re 
versibie cycle, which are commonly known as the first and second 
laws of thermodynamics The present article is intended to 
deal mainly with applications of these principles to the relations 
between the physical properties of a simple substance Further 
applications to physical chemistry, dealing with the conditions of 
equilibrium between different substances, are dealt with in a 
separate section 

THERMODYNAMICS AND HEAT ENGINES 

Definitions of Symbols — The principal physical properties 
of the working fluid with which we are concerned m the case 
of heat-engines are the specific volume F, the intrinsic energy E 
the total heat H and the entropy <I>, all of which are measured per 
unit mass of the substance considered The laws of thermo 
dynamics require certain general relations between these prop 
erties and their derivatives, as affected by additions of heat Q per 
unit mass, or by variations in the imposed conditions of tempen 
ture T and pressure P It should be observed that in all these 
relations P is the absolute pressure and not the gauge pressure , 
and that T is measured on the absolute scale, as defined bv 
Carnot’s principle which differs very little from absolute tempera 
ture on the scale of a gas thermometer Temperature measured 
on the same scale from 0® C is denoted by t so that F— ^-1-273 i® 
The total heat H is defined as E+aPV in thermal units, including 
the equivalent aPV of the work PV done by the pressure P on 
the volume V of unit mass The entropy of a quantity of he it 
Q suppbed at a temt>erature T is defined as Q/T The entropv 
of a substance per unit mass is the property which remains con 
stant in adiabatic expansion, when no heat is supplied by friction 
or otherwise, as will be more fully explained in a liter section, 
in connection with the second hw of thermodynamics 

Applications of the First Law — ^The intrinsic energy E 
denotes the quantity of energy existing m unit mass of the 
substance m any given state, which may m general be specified 
by Its volume V and temperature T We have no means of 
measuring the total quantity of energy contained in any body 
in a given state, but it suffices to be able to measure changes 
of E from any convenient state selected as the zero Any 
such change from E^ to E may be measured by observing the 
quantity of heat Q required to produce the change and the 
work W done by the substance per unit mass m the process 
Assuming that no energy is lost, the application of the first law 
to this case gives the obvious relation 

()«E-£„+W// (i) 

In any equation of this kind it is tacitly understood that all the 
terms are reckoned per unit mass of the substance, and are 
expressed m terms of the same units, either umts of work or 
units of heat as desired The general practice in dealing vith 
heat-engines is to measure Q, E, and H m thermal units per umt 
mass, and to reduce W to thermal units by dividing by the 
appropriate value of the mechanical equivalent J In nearly all 
cases W represents work done by expansion V—Vo agimst a 
uniform pressure P, in which case 1F»F(F— F ), if P remains 
constant during the expansion, and equation (i) takes the form 

0*E-£o+flF(F-F)«F-Fo at const P, (2) 

where the total heat ff is defined as E+aPV, and a is the factor 
required for reducing PV to heat umts per umt mass The factor 
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required for this purpose m practice is seldom i/J, because 
pressure-gauges are never graduated in Ib/sqft or kg /sqm, 
but often in arbitrary units such as inches of mercury 
Specific Heats. — ^Jf the heat Q is added at constant volume, 
V^V y and so that Q^E-Eo If T— 7 o is th^ rise of 

tempenture, we observe that the increase of E per degree at 
constant volume Fo is equal to Q /(7 — To), which is by dehnition 
the specific heat S at constant volume Similarly J 7 o)/ 
(r— A) from (2) IS equal to the specific heat S at constant 
pressure Thus the values of E along a line of constant volume 
on any diagram may be found from observations of the spiecific 
heat s at constant volume Similarly values of H along a line of 
constant pressure may be deduced from observations of the 
specific heat S at constant P 
Thus ifa«*S(r-~!ro) at const P, 
and E-^Eo’^siT-^ To) at const V (3) 

These simple relations between H and 5 , and E and 5, are 
exact for all substances at all temperatures in consequence of the 
definition of //, and are often very useful But the specific heats 
6 and s may vary widely with temperature and pressure, in 
which case it is usually better to measure 11 or E directly, in place 
of trying to deduce them from empirical formulae for 6 or s 
In the CISC of solids or liquids, since V is small and varies little 
with 1 the vanation of E at constant pressure^ such as atmos- 
pheric, does not differ appreciably from that of H But the 
variation of H at constant volufn( may greatly exceed that of E 
under the same condition on account of the high pressures 
developed In practice it is usually preferable to measure the 
value of H and deduce that of t if required, by subtracting aPV 
Appltcahon to Gases — In the case of ideal gases obeying the 
law aPV^RPy it follows directly from the general relitions (3) 
that the difference is constant and equal to R It will be 
shown later that the specific heats of such gases cannot vary with 
pressure, though they may vary considerably with temperature, 
while the difference 5 — j remains constant, as in the case of 
hydrogen {See Heat ) On the other hand vapours like steam, 
though they usually approximate closely to the law aPV^^RT at 
low pressures, show large deviations from the gas laws at high 
pressures near saturation, and the value of S shows a wide range 
of vanation with pressure, especially near the cntical point 
I ortunately these vanations can be deduced from the thermo- 
dynamical relations given in a later section of this article 
Cycle or Cyclical Process. — ^The application of the first law, 
IS expressed m (i), to the cycle of a steam engine, in which the 
working fluid is restored to its initial state of water at each 
repetition of the cycle, is fully considered in the articles already 
referred to Briefly stated, if £«£ at the conclusion of the 
cycle Do, it follows from (1) that the algebraic sum DQ of all 
the quantities of heat Q received and rejected by the working 
substance during the cycle must be equal to the net balance of 
work done by the engine per cycle, work done by the fluid m 
expansion being reckoned positive, and work done on the fluid 
m compression being reckoned negative With this understanding 
the formula for the cycle may be expressed as follows, 

XQ^ZW^fPdV ( 4 ) 

In an ideal reversible engine, m which no heat is lost and no 
work IS wasted in friction, the area of the cycle on the PV dia- 
gram, expressed by the integral of PdV taken round the cycle, 
will represent the maximum work obtainable from the cycle 
considered In anv actual engme some of the heat received by 
the working fluid is lost before it has contributed its full quota 
of work, and some of the work done is reconverted into heat 
by internal friction and is rejected m the form of heat If the 
properties of the working fluid are known, such losses may be 
estimated in the reciprocating engme by companng the idea! 
diagram, as calculated with the actual diagram as observed with 
the indicator (See Steam engine ) In the case of a turbine, 
to which the indicator method is inapplicable, it is necessary to 
use a different kind of diagram, or the ideal output may be 
calculated from the properties of the working fluid, and compared 
with that actually reahsed 


[CYCLICAL PROCESS 

Frictionlcss Adiabatic Expansion. — ^The term ^‘adiabatic’’ 
implies that there is no gain or loss of heat by the working fluid 
Putting Q -0 m (i) we see that m this case £—£0 must be 
equal to ’•-W/J, or the mtnnsic energy of the working fluid is 
dtmtmshed by an amount equivalent to the work done If no 
work is wasted in friction, this represents the most effiaent 
method of conversion of heat into work, which is the ultimate 
aim of every heat-engme To calculate the work done from the 
integral of PdV under this condition, it is necessary to know the 
form of the expansion curve on the PV diagram, or the adiabatic 
equation representing the relation between P and V for the 
working fluid employed, which requires an appeal to experiment 
Watt made the first experiments of this kind with his indicator, 
but found the expansion curve for a slow speed engine using 
wet steam to be approximately PV « constant, the same as Boyle’s 
law for the expansion of a gas at constant temperature, whereas 
the fail of pressure in adiabatic expansion should have been 
more rapid than that given by Boyle’s law owing to the fall of 
temperature Watt was well aware that this anomaly was due 
to partial condensation of the steam on admission by the cool 
walls of the cylinder followed by re-evaporation towards the end 
of the stroke, which made the conditions far from adiabatic 
Laplace subsequently showed (see Heat) that the rate of drop 
of pressure dP/dV in the adiabatic expansion of a gas must 
exceed that for the same state at constant temperature, m the 
ratio, S/s^y, of the specific heats Assuming Boyle’s law for a 
gas at constant temperature, and 7* constant in adiabatic ex- 
pansion, it followed that the adiabatic equation must be of the 
form, = constant for a gas 

The adiabatic equation of Laplace and Poisson for a gas, was 
tstibhshcd long before the first law of thermodynamics was 
formulated, and has proved to be the most convenient type of 
equation for the purpiose But with the assistance of the laws 
of thermodynamics, the scope of the adiabatic equation in this 
form may be considerably extended Thus with the assistance 
of the first law, in the form in which it is usually employed for 
mathematical purposes, namely 

dQ^dE+aPdV^-^dU-aVdP (5) 

the adiabatic equation, £ 7 “^== constant may be shown to apply 
generally to any kind of substance, not necessarily a perfect gas, 
for which the change of intrinsic energy m any transformation 
IB proportional to that of aPF, or more generally that it will be 
of the form P(F— 6) '^“Constant, provided that the expression 
for the intrinsic energy E satisfies the condition, 

E-B^naP(V-b) (6) 

m which B, b, and n are constants depending on the substance, 

and 7= i + 

To prove this relation wc put dQ^o m (5) as the general 
condition for the adiabatic, and equate dE as obtained from (6) 
to —aPdV, which gives, 

on(F — 6)dP+a(n+j)PdF**o (7) 

Dividing by oP(F — b) and integrating we obtain 

n log ?-|-(n+j)log(F— b)a«»constant (8) 

which when put in the exponential form becomes 

constant (9) 

It will be observed that the value of the index 7 is constant, and 
IS not necessarily equal to the ratio of the specific heats, which 
may vary widely with pressure Ihis is fortunate, because an 
equation of thifi type is of little practical use if the index is 
vanable 

With the assistance of the second law of thermodynamics m 
addition to (5) and (6), it will be shown in a later section that 
the same adiabatic (9) may be put in either of the equivalent 
forms 

constant —fei or (F-*b)T**» constant (10) 

and that P(F— b)/T«Aiifej«constant, along an adiabatic, though 
it IS not necessarily constant under other conditioiis 
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Experimental Yerifieatioci Of the Adiaf>atic«<^The most 
direct way of testing the adiabatic equation is to use a cylinder 
containing a constant charge of gas or vapour which is alternately 
compressed and expanded by a reciprocating piston Indicator 
cards give fairly accurate values of the actual volume and pres* 
sure, if the clearance is carefully measured, the pressure scale 
calibrated, and everythmg m perfect adjustment But in working 
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over large ranges of pressure, as is necessary for a satisfactory 
verificationj there are formidable diflSiculties due to the wide 
variation of heat exchanges between the charge and the walls 
of the cyhnder at different points of the stroke These effects 
are further complicated by accidental leakage past the piston, 
ind, in the case of steam, by the risk of condensation, both of 
which affect V indirectly by reducing the apparent mass of the 
charge The most complete method of eliminating these uncer- 
tain sources of error, which profoundly affect the uniformity of 
V throughout the cyhnder, is to observe, instead of the relation 
between P and V, the relation between T and P, as given by the 
adiabatic equation m the form (lo), deduced from the second 
law In this case the temperature observed in the middle of the 
cylinder will be practically unaffected by the action of the walls, 
and is determined solely by the actual pressure as observed with 
the indicator We are no longer concerned with the theoretical 
pressure, corresponding to the compression ratio by volume, 
which might be realized in the absence of condensation or leak- 
age or heat loss to the walls These effects will still reduce the 
observed pressure below the theoretical value, but will not affect 
the relation between pressure and temperature The success of 
the thermometnc method depends on the construction of a ther- 
mometer sufficiently sensitive to follow the rapid variations of 
temperature without appreciable lag, and on obtaining simul- 
taneous readings of the relative values of the pressure with the 
same order of accuracy at the maximum and minimum points of 
the cycle It is easy to cover the range of temperature with a 
single thermometer, but, the pressure range being upwards of 
lo/i, it IS necessary to use a separate indicator with a light 
spring for the low pressures Applied m this manner the method 
IS particularly suited to give the best average value of the index 
over large ranges of pressure and temperature The procedure 
may be varied when it is desired to obtain the value of the index 
at some particular point of the scale, a g , at high or low tem- 
peratures 

The annexed figure i shows one of the thermometers employed 
for this purpose, mounted on the piston of a steam-engine for 
observing the adiabatic relation between P and T for dry steam 
The sensitive portion of the thermometer consisted of a differ- 
ential loop L of fine platinum wire a thousandth of an inch m 
diameter and i inch in length The fine wire was connected to 
thick platinum leads, insulated by being fused through a glass 
tube MM held m a gland in the centre of the piston The 
platinum leads in the glass tube were connected to insulated 
copper leads, which were earned out to the measuring apparatus 
through a hole 2 ft long bored through the piston rod Smee 
the eiids of the fine wire, where it is attached to the thick 
platinum leads, cannot follow the rapid variations of temperature 
of the steam, it is necessary with this type of thermometer to 
compentite these end^ffects by connecting a short loop of the 
same fine wire to the ends of the compensating leads CC The 


quantity measured being the difference of resistance of the long 
and snort loops, all such end-effects are automatically eliminated 
Readings of temperature were taken with the aid of a periodic 
contact (mounted on the revolving shaft) which could be ad 
justed, while the engine was running, in such a way as to close 
the circuit of the galvanometer at any desired point of tht stroke 
It was found possible to read the temperature to one or two 
tenths of I® C at the maximum and minimum points, with the 
engine running at too rev /mm and a range of temfierature of 
about 300® C between maximum and minimum Readings taken 
at intermediate points, where the temperature was changing at 
the rate of more than 500® C per second, showed very good 
agreement, but could not he utilised in the calculation because 
the simultaneous values of the pressure could not be located with 
sufficient accuracy on the steep part of the indicator curve 
whereas the maxima and minima could be measured with the 
greatest precision The ports of the cylinder used m fhese expen 
meats were caulked with lead to prevent leakage, and the cyhnder 
was heated by steam in the jackets and steam chest to minimize 
condensation The flywheel was belted to an electric motor and 
driven at a steady speed by a large storage battery The observa 
tions covered a range of temperature from 100® to 420° C, but 
could not be extended beyond 150 lb pressure by this method, 
owing to deficient strength of the engine and driving gear The 
results obtained with several different thermometers and mdi- 
cators, showed that the adiabatic index for steam must be very 
nearly constant over this range of pressure and temperature 
with a value given by »+i«i3/3 in (10), or 7 = 1 300 m the 
relation (9) between P and V Recent observations on the total 
heat H up to 4,000 lb pressure, have shown that the same rela 
tion holds for dry steam with remarkable accuracy m the critical 
region, m spite of enormous variations in the ratio of the specific 
heats The importance of this result m practice lies in the fact 
that It gives a very simple expression (6) for £ or ^ m terras of 
P and V, or for V m terms of H and P, m addition to giving the 
simplest possible expressions for the work done m adiabatic 
expansion, or for the discharge through a nozzle, the utility of 
which can hardly be exaggerated m practical thermodynamics 
Similar relations, but with 7«i4o or »~2 5, have long been 
applied to the case of atmospheric air, which forms the chief 
constituent of the working fluid m the internal combustion engme 
But in the case of air the application is much more simple and 
obvious, because air obeys the gas equation aPV^RT very 
closely, and its specific heats var> very little with pressure under 
ordinary conditions 

The Energy Equation in Steady Flow-— The flow of a fluid 
through a pipe or any closed apparatus, is said to be “steady” 
when the mass M per second passing any cross section X is the 
same at every point, and remains constant during the flow This 
implies that the fluid is supplied at a steady rate by some external 
agent (eg, a pump or boiler) at a constant pressure and 
temperature, m which case the whole apparatus traversed by 
the fluid will soon settle down into a steady state m which the 
values of P, V, and T remain constant at each point, though they 
will not be the same at different points, if the section X vanes 
from point to point, or if the fluid receives heat or does work 
at a steady rate during its passage It follows from the law of 
conservation of mass that, when the mass-flow M is constant 
at every point, the velocity V of the fluid at any section X as given 
m terms of V by the relation 

U*^mV/X (ii) 

where Ife is a constant depending on the units employed 

A second relation follows from the law of conservation of 
energy, since the energy existing in any section must remain 
constant when the conditions are steady The total energy carried 
into any section by the fluid per unit mass m thermal units will 
consist of Its mtrinsic energy together with the equivalent 
aFV' of the work done by the pump, and with the kinetic energy 
of flow, K'^lP/2/g, reduced to thermal units by the factor 
t/Jg Thus the tjotal energy earned in by the fluid may be 
represented bnefly by ff'+K' Similarly the total energy carried 
out of the same section by the fluid may be represented by 




THERMODYNAMICS inozzle discharge 


94 

But with the energy earned out we must include the 
equivalent W/J of any work done by the apparatus, and any 
heat Q lost by radiation or convection, both measured per unit 
mass of the fluid passing through Collecting the terms, the 
general equation may be written 

(12) 

The steam turbine may be taken as a typical example J?" 
represents the drop of total heat of the fluid, or more briefly 



the ‘Heat drop,’ between the inflow and outflow of any section 
In an efficient machine, this heat drop is very nearly equivalent 
to the external work W done by the steam on the revolving blades 
The external heat loss () is a small percentage of the whole The 
kinetic energy A" of the steam leaving the section usually ex 
ceeds K\ that of the steam entering and A"— A' represents a 
similar percentage loss The greater part of the loss in a turbine 
is that due to internal friction, by which part of the available 
kinetic energy is reconverted into heat This part of the loss is 
included in the total heat //" earned out by the steam If there 
were no friction or heat loss, the drop of total heat, representing 
heat converted into kinetic energy or work, would be that obtain 
able in frictionless adiabatic expansion between the same limits 
of pressure, which may be found from the tables and compared 
with the actual performance to estimate the efficiency The 
method of doing this will be explained later, when some of the 
simpler applications of equation (12) have been illustrated 
The Throttling Method — The function of a throttle, or re- 
ducing valve, IS to regulate the flow, or change the state of the 
fluid, by lowenng the pressure without altering the total heat 
The throttle, having no moving parts, cannot do any external 
work, so that IT'ao in equation (12) In this case, most of the 
kinetic energy is reconverted into heat by friction, so that A" 
can be made nearly equal to A' under favourable conditions The 
equation then reduces to the form 

(13) 

The chief use of the equation in this form is to find the value 
of the total heat A' at a high pressure by throttling to a lower 
pressure, such as atmospheric, and observing the temperature T' 
The total heat A" at the lower temperature and pressure may be 
regarded as known by equation (3) in terms of the specific heat 
5 Thus the required value of A' at T and F is given by (13) 
if the heat-loss Q can be determined The best way of doing 
this IS to employ a differential calorimeter as shown m fig 2 
The high pressure steam enters the centre pocket at the back 
and circulates round the thermometer tube {A) for measunng 
the initial temperature The initial pressure is measured at the 
same point through the connection (A) to the high pressure 
gauge The mam current then divides right and left through the 
throttle tubes (A) and (F) to the side pockets (A) and (C) 
where the temperature of the throttled steam is measured These 
pockets are precisely similar, and are lagged and jacketed with 
throttled steam in order to reduce heat loss, which would other- 
wise be rather large at high temperatures The throttle tubes are 
fitted with a progressive senes of throttles and baffles, designed 
to give maximum friction and reduce the^ kinetic energy to a 
negligible quantity Using single and double dashes to distmguish 
the two sides, the flows M' and M" on either side, as defined 


above can be adjusted m any desired ratio The rate of heat-loss 
per second will evidently be nearly equal to the rate of 
heat loss from the other side Hence Q' and Q" (per unit 
mass) will be inversely as the flows, which are condensed and 
measured separately For mstance, if we have 

0"«»2()', and 0'«®A'— A", by taking the difference between the 
two equations 

A'+ 0 '“^o-A"+ 0 " (14) 

where Ap represents the total heat m the centre pocket Whence 
Ao« 2A'— A'', both of which are known from the observed 
temperatures F and F' Since 5 is nearly constant for steam at 
atmospheric pressure, it usually suffices to correct the observed 
temperature F for heat loss by adding (F— F') JkT'VCM'— M"), 
as in the following example Starting with steam at 3,805 lb 
pressure and 426 6® C, the observed temperatures on either side 
after throttimg to 16 lb were F-»i20 3® C and F'«ii4i° C, 
the ratio Af") being 097 The correction to F for 

heat loss is 0 97X6 2° = 6 0®, giving 1263® C for the corrected 
temperature, at which Ao = 652 4 cal C, as given in the tables 
at 16 lb This method is one of the simplest for measunng A at 
high pressures and tempieratures, but cannot be applied if A is less 
than 640 cal , because the throttled steam would be wet Thus in 
measunng A at the critical point, 374° C, and 3,222 lb , where 
its value 15 only 554 4 cal it is necefesary to use the jacketed 
condenser method as described in the article Calorimetry This 
method is rather more difficult, but has the advantage of apply 
mg equally to the case of water 
Discharge Through a Nozzle — ^The function of a nozzle m 
a turbine is to convert as much as possible of the total heat of 
the steam into kinetic energy for turning the wheels For this 
reason the nozzle is formed with a bell mouth on the high pressure 
side tapering smoothly to a nearly parallel throat, so as to pro 
duce a uniform jet of high velocity with the least possible 
fnction or turbulence In this respect the nozzle is the opposite 
of the throttle which reconverts as much as possible of the kinetic 
energy into heat, leaving the total heat practically unaltered 
In one respect it is hke the throttle, in that it has no moving 
parts and does no external work in itself, so that W^o m 
equation (12), when applied to either nozzle or throttle The 
heat-loss Q in the case of a nozzle is also very small compared 
with the heat-flow, which is usually large owing to the high 
velocity of flow Neglecting W and Q on this account, the heat 
drop 15 the exact equivalent of the kinetic energy generated, thus 
equation (12) becomes 

Ai-A2»A2-Ai«(A2*-Ui2)/2yg, (is) 

in which the constant Jg is required for reducing UV2 to heat 
units It may be observed that equation (15) remains true if 
any proportion of the kinetic energy generated is reconverted 
into heat by friction, smee this has the effect of increasing Hi 
exactly as much as it reduces A2 As a rule the initial velocity is 
small and Ai is almost negligible in comparison with A2 The 
velocity generated may then be calculated from the heat-drop 
by the formula 

A2»(2/g)i (Ai~A2)» (16) 

If A IS taken in calories C and U in feet per sec , the value 
of the constant is 300 2, or a heat drop of i cal C will correspond 
to a velocity of 300 ft /sec , or 100 cal to 3,002 ft /sec A 
velocity of 100 ft /sec, or 70 miles per hour, though not unim- 
portant in meteorology, may often be neglected in dealing with 
turbines, as it corresponds to only ^th of a calorie C Other 
conditions being equal, the heat drop and velocity will evidently 
be greatest in the absence of friction, or m frictionless adiabatic 
expansion as defined by putting JQ«o m equation (5) This 
gives the condition dH^aVdP for finding the heat-drop by 
integrating aVdP along the adiabatic (9) between the given 
limits of pressure P\ to Pz Neglecting h, this reduces to the 
simple form, 

Ai--A2-(Ai-A)(/-r,/ri) (17) 

where ra/fi'>«(F2/Fi)^, for steam by equation (10) with 
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Having found the heat-drop, which is preferably obtained I 
from the Tables, the velocity Ut follows from (15), or from 
(16) if i 7 i IS small The discharge M is easily obtained from 
(ii) m terms of the area of the throat X, and the volume V% 
at the same point The latter is most easily obtained from H and 
P by the general relation (6), which may be put m the form, 

l/-(jy--B)/a(w+i)P«2 2436 (^-.jB)/P (18) 

Maumum Discharge — It results from the form of these equa- 
tions that for any given nozzle or throat area X, for a given 
imtial state of the steam as dehned by Po and the discharge 
M will at first increase as the final pressure P is lowered, but 
will ultimately reach a very definite maximum, wnen P/Po^o 546 
in the case of steam Differentiating (ii) to find the condition 
under which M is a, maximum, we have d(U/V)^o, or 
dU/dV«-U/V Putting (15) m the form U^-Uo^^2Jg(Ho-H.), 
differentiating with regard to V, and remembering that Uo and Ho 
are constant, we obtain 

-Jg(dH/dV)--UidU/dV)<-‘UVV (19) 

Since by (5) dH/dV ^dV {dP/dV) in adiabatic expansion, this 
may be written, 

--aJg{dP/dV) » {U/Vy^{kM/Xy (20) 

giving the discharge M/X per unit area of throat in terms of 
dP/dV in the throat Since equation (20) for (JJ/Vy in terms of 
dP/dV IS the general expression for the velocity of sound U in 
any fluid, we infer that, when M/X is a maximum, the exit 
velocity of the fluid relative to the throat must be equal to the 
velocity of sound in the same fluid under the same conditions 
Thus no drop of pressure beyond the throat could travel back 
fast enough through the fluid to affect its state in the throat or 
increase the discharge In the case of any flu d like steam, 
having the adiabatic equation (9), dP/dV ^ -yP/iV-^b), which 
when substituted in (20) gives the discharge in terms of P and V 
in the throat To find a numerical formula for the maximum 
discharge in the case of steam (for which in terms of 

the initial conditions, Po, Fo, we have the approximate relations 
(omitting 6, which is very small), which follow from (20), 

(// --iy)/(^o-P)«( 7 -i)/( 7 +i)« 3/23 (21) 

P/P0-OS457, V/Vo^i 5934 (22) 

which give for the discharge M/X in lb per sec per sq m of 
throat (^«i44), 

M/X«I//i 44F»03I55 (Po/Fo)'/* (23) 

when P IS in lb per sqin , U in ft /sec and F in cu ft per lb 
The correction for b is less thanJ^ of i per cent when Po«300 lb 
Applications of Carnot’s rrinciplc The whole science of 
thermodynamics may be said to date from the establishment by 
Sadi Carnot (1824) of the principle limiting the amount of work 
obtainable from heat under given conditions The reasoning by 
which Carnot established his principle is outhned in the article 
Heat, and is justly regarded as one of the most remarkable 
triumphs of the deductive method, but the experimental data 
available at the time were far too scanty and inaccurate to supply 
conclusive proof With the advance of experimental methods 
Carnot’s predictions have been abundantly verified in every con 
ceivable instance, and have formed the basis of the development 
of all kinds of heat engines m theory and practice The important 
apphcations to heat-engines are discussed elsewhere in their proper 
place We are here concerned chiefly with the apphcations of the 
principle to the thermodynamical relations between the various 
properties of any substance, and to the conditions which determine 
the possible states of equilibrium Carnot in applying his pnn 
ciple to such cases put it m the following form as being most 
convenient for the purpose If a quantity of heat Q is supplied to 
any substance at a constant temperature t, the work dW obtainable 
from Q by an ideal reversible engine working m a cycle of range 
dt must be proportional to Qdt multiphed by some function of the 
temperature, Ff, which must be the same for all substances 
Putting this statement in the form of an equation, we find 

dW/dt^QFt, (24) 
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as given by Carnot, and applied by him to the following simple 
cases 

Clapeyron*s Equation — In the vaporisation of unit mass of 
steam m a boiler, the whole work of expansion W along the iso- 
thermal at constant pressure and temperature, would evidently 
be equal to ^(F-v), th€ product of the vapour pressure p by the 
increase of volume from that of water v to that of steam V Thus 
the work d\^ /dt obtainable in a cycle of range dt would be 
(y--v)dp/dt, where dp/dt is the rate of increase of the steam- 
pressure per degree rise of temperature The heat Q absorbed in 
the vaporisation of unit mass is the latent heat L Substituting 
these symbols in (24) we obtain the result commonly known as 
Clapeyron’s equation, 

(y-v)dp/dt^LFt, (25) 

which evidently represents the condition of equihbrium between 
hquid and vapour at any temperature, and is applicable to any 
other substance with the same value of F't at the same tempera 
ture, but with different values of L, F, and p, depending on the 
properties of the substance considered Carnot employed this 
relation for calculating the value of his function F't at 100° C 
from the properties of steam, which were roughly known at this 
temperature Taking £ = 540 cal dp/dt ^2^2 mm of mercury, 
or 370 kg/sq metre, and F-x> = i67o cbm /kg, we find 
F't^j 135 kilogram metres per kilocalorie for the work obtainable 
m a cycle of i® range at 100® C We may remark in passing that 
the value found is equal to 427/373, being the mechanical equiv 
alent of the kilocalorie in kgm divided by the absolute tempera- 
ture This implies that the whole of the heat could be converted 
into work if the range of the cycle were extended to the absolute 
zero with the same rate of production of work per degree fall 
But Carnot, who had at that time no knowledge of the value of 
the mechanical equivalent, naturally failed to notice this remark 
able coincidence, though the result he obtained for F't was 
correct 

Lowering of the Freezing Point of Ice by Pressure — ^The apph- 
cation of Carnot’s equation (25) to the rate of increase of vapour 
pressure dp/dt with temperature or to the rise of the boiling 
point dt/dp with pressure (which are merely different ways of 
expressing the same property of the substance) is easily made in 
any case in which the latent heat L and volume F of the vapour 
are known, and affords m fact one of the most direct methods of 
verifying Carnot’s principle by experiment A more dramatic 
verification was that made by James Thomson (1851), who ob- 
served that equation (25) must apply just as exactly to the 
equilibrium between liquid and solid at the freezing point, as to 
that between liquid and vapour at the boiling-point In the case 
of sohd and liquid, L is the latent heat of fusion, and V-v is the 
increase of volume in melting, which is positive for a substance 
like wax which expands in melting, but negative for a substance 
like water which expands on freezing Thus in the case of wax, 
the sign of dt/dp should be positive, or the melting point should 
be raised by pressure (as is always the case for the boiling point), 
whereas in the case of water the sign should be negative, or the 
freezing point should be lowered by pressure 1 aking the known 
values of L and V-v for water and ice, he predicted that the 
freezing point of water should be lowered 00075° C per atmos- 
phere of pressure, a result which was immediately verified by his 
brother. Lord Kelvin, and materially assisted m the final estab- 
lishment of the second law of thermodynamics 

Application to Gases, Absolute Scale of T — ^The apphcation of 
Carnot’s equation (24) to the case of a gas obeying the law 
PV^RT, IS equally simple The whole work W done m isothermal 
expansion, is represented by the analytical expression RT In r, 
where In r denotes the natural logarithm of the ratio of expan- 
sion It immediately follows, as Carnot remarks, that 
dW/dt^Rlnr, or is simply equal to W/T Thus equation (24) 
reduces to the form, 

IF/r «0 Ft (26) 

Carnot deduced from this relation that the ratio W/Q of the 
work done to the heat absorbed in isothermal expansion must be 
the same for all gases at the same temperature, and that if equal 
volumes of different gases were taken at the same temperature 
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and pressure (or masses proportional to the molecular weights) 
the heat Q absorbed m isothermal expansion must be the same 
for all gases under similar conditions since the work W was the 
same for all It followed as a special case that the dtfftrence of 
the specific heats at constant pressure and volume, being the heat 
absorbed in an isothermal expansion equal to V/T, must be the 
same for equal volumes of all gases His endeavours to extract 
a value of Ft from this relation 
gave results similar to those ob 
tamed from steam and other va- 
pours, but filled to give a de- 
cisive conclusion owing to the 
uncertainty of the ratios of the 
specific heats as deduced from 
the velocity of sound At a later 
date when Joule (1845) proved 
by direct experiment that the 
heat absorbed by a gas m isothcr 
mal expansion was approximately 
eqmvaUnt to the work done, it 
became evident, by substituting 
W^JQ in equation (26) that the value of F't must be nearly 
equal to J/F for all substances But since According to Regnault’s 
experiments (1847) the temperature scales of ictual gases differed 
quite appreciably, different gases would give different values of T 
at the same temperature, and it was impossible to say which 
should be selected The essential point of Carnot’s principle 
being that the value of F't was the same for all substances at the 
same temperature, the most logical method was that proposed by 
kelvm, to define absolute temperature T as being proportional 
to the rtciproe il of Carnot s function Lxact consistency with 
Carnot’s principle and with the law of conservation of energy 
could thus b( secured, while leaving the deviation of the scale 
of any pirlicuhr gis from the absolute sc ilt thus defined to be 
determined by experiment in each case 

Carnot Cycle of Fmite Range —If we substitute J/T foi* F*t m 
Carnots equation (24) in accordance with the definition of ab- 
solute temperature T, and also write W^JQ as required by the 
first law, the equation reduces to the form dQ/dT^Q/T, which 
tacitly involves the law of conservation of energy in addition to 
the adoption of Carnot’s principle for the definition of the scale 
of temperature The relation m this form imphts that, if the 
range of the cycle is extended to any lower temperature, the ratio 
Q/J will remain constant, and the heat converted into work will 
mcrease in direct proportion to the range of temperature since 
the constant ratio Q/1 is equal to dQ/dT representing the heat 
converted into work per degree fall Thus the formula for a 
Carnot cycle of finite range, m which a quantity of heat Q' is sup 
plied to the working substance at and a quantity Q" is rejected 
it r", with the conversion of heat (F-Q" into work W, reduces 
to the simplest possible form, namely, 

w/{r-r^) ^jQ'/T^jQ"/r\ (27) 

m which the reduction factor J may be omitted if () is expressed 
m work units 

The quantity Q/T which remains constant in a 
Carnot cycle of any range bounded by two adiabatics, is called the 
entropy of the heat Q supplied at a temperature T According to 
(27) the entropy of the heat supplied at T% is equal to the entropy 
of the heat rejected at T" The entropy difference between any 
two adiabatics is constant or the adubitics are lines of con 
stant entropv and are often called iscntropics The thermal 
equivalent of the work done in any Carnot cycle is the product 
of the entropy supplied namely Q'/T, bv the range of tempera- 
ture This relation is frequently the most convenient for 

calculating the work obtainable, not only m a Carnot cycle, but 
also in a cycle of any form 

Clapeyron’s Relations — Clapeyron (18^4) observed that 
Carnot’s principle, as represented by equation (24), implied the 
existence of certain general relations between the quantity of heat 
absorbed in isothermal expansion and the pressure and expansion 
coefficients of the working substance He employed the indicator 
diagram, as illustrated m fig 3, lor the deduction of these rda« 


tions by a method equivalent to that employed by Maxwell, 
Theory of Heat (1870) The coordinates of the point B are the 
pressure F, and the volume of unit mass of the substance at a 
temperature if Let the substance expand from 5 to C along the 
isothermal at F absorbing a small quantity of heat dQ^ while its 
volume increases from v' to and its pressure diminishes from 
to p" Draw the line of constant volume v' through B inter- 
secting the line of constant pressure through C in the point E 
Through E draw the isothermal EAD at the temperature F Com- 
plete the Carnot cycle by drawing the adiabatics BA and CD 
through B and C In the limit, when the difference of temperature 
IS small, it may be represented by dt as in CamOt’s equa- 
tion (24), and the form of the cycle ABCD will become a paral- 
lelogram as indicated in the figure The area ABCD repre- 
sents the work dW done in the elementary cycle, and is equal to 
that of the rectangle BExEC, or to {p^^‘pf'){i)'^W) Making 
these substitutions in Carnot’s equation (24), we obtain the gen- 
eral relation, 

{p-n ^FtXdQ (28) 

In order to interpret this relation m terms of the pressure coeffi- 
cient dt constant volume, or the expansion coefficient at constant 
pressure, as may be desired, we may m the first place transfer 
to the right hind side of the equation We then observe that 
IS the increase of pressure BE at constant volume corres- 
ponding to the increase of temperature so that the ratio 
represents the fimihar pressure coefficient at constant volume, de- 
noted by (dp/dt)v in the usual notation of partial differential co- 
efficients Similarly d()/(t/'-T/), being the ratio of the heat ab- 
sorbed at constant temperature to the corresponding increase of 
volume, may be denoted by (dQ/dv)t in the same notation If we 
also substitute J/T for Ft in accordance with the definition of ab- 
solute temperature, we obtain, 

T{dp/dt)v--J{dQ/dv)t (29) 

which is often called the first thermodyinmical relation, and was 
in fact employed by Kelvin as a general expression for Carnot’s 
principle in his first exposition of the equations of thermodynamics 
(1851), except that he retained the symbol m for F't, following 
Clapeyron, in place of substituting J/T, as in (29), according to 
modern practice 

Pressure and Fxpansion Coefficients — ^The utility of a relation 
of this kind lies in the fact that small quantities of heat absorbed 
in expansion ire very difficult to measure, but tan usually be calcu- 
lated with the aid of relations hkt (-,9) m terms of other coeffi- 
cients such as the pressure coefficient Many examples of this will 
be given later If the relation (29) itself is not directly applicable, 
it can usually be transformed by purely mathematical relations be- 
tween the various coefficients into a different shape which is more 
convenient for the purpose required For instance the pressure 
coefficient (dp/dt),, is seldom directly measurable in the case of 
a solid or a hquid, owing to the difficulty of keeping the volume 
constant while the temperature is being raised The difficulty of 
meabunng the pressure-coefficient may be avoided by using the 
familiar relation, 

{dp/dt)i t»^(dp/dv)t(dv/dt)p (30) 

giving the required value in terms of the isothermal elasticity and 
the coefficient of expansion at constant pressure, both of which can 
be measured Relation (30) is one of the commonest examples m 
practice of the general relation between the partial differential co- 
efficients of any three quantities, such as x, y, z, connected by a 
single equation, such that any one of the three may be regarded 
as a function of the other two It is most easily remembered m 
the cyclical fornl, 

(dx/dy)e(dy/ds)0{ds/dx)p» — i (31) 

from which any required relation of this type such as (36) may 
be written down by replacing p, v, t by x, y, z, or vtce versa But 

as relations of this type are usually required In the form (30), 

It may be as well to explain how they are deduced from first prin- 
ciples The volume v of unit mass of any substance depends 
on the temperature t and the pressure p either of which may 
vary independently of the other Any expansion due to change 
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of temperature alone, is found by multiplying the tbe of tempera- 
ture dt by tbe expansion per degree at constant pressure, repre> 
seated by the coefficient {dv/dt)p Similarly any change of volume 
due to increase of pressure alone, is given by the product of the 
increase of pressure dp by the isothermal compressibihty 
idv/dp)t In the general case, when both p and i change, the 
whole expansion dv is the sum of the two independent effects, 

dv « {dv/dt)pdt+idv/dp) tdp (32) 

Similar formulae apply to all other properties of the substance de- 
pending on p and t and are frequently required m thermodynamics 
In the case of the volume v, it is immediately obvious from (32) 
that, if the compression due to increase of pressure dp is equal to 
the expansion due to increase of temperature dt, the volume will 
remam constant, or The ratio of dp to dt at constant vol 

ume, or the required coefficient (dp/dt)vt obtained in terms of 
the other two by putting dv^oin (32), dividing by dt and trans- 
posing, which gives the required relation in the form (30) if we 
observe that the isothermal elasticity {dp/dv)t is the reciprocal of 
the isothermal compressibility (dv/dp)t 

Second Relation — From the first thermodynamical relation, as 
given in equation (29), Clapeyron deduced his second relation, 
for the heat evolved m isothermal compression, by substituting for 
{dp/dt)i, the expression given m (30), which leads immediately 
to the corresponding expression for (dQ/dp)t, 

T{dv/di)p^--J{dQ/dp)t (33) 

m terms of the coefficient of expansion at constant pressure The 
negative sign m this relation indicates that heat is evolved by an 
increase of pressure, whereas heat is absorbed when the volume 
increases There are several other thermodynamical relations, 
which are m effect equivalent to Carnot’s equation (24), but the 
two origmally given by Clapeyron are the most useful, and suffice 
for the majority of practical requirements It will be observed that 
they are not independent relations, since one can be deduced from 
the other by a purely mathematical transformation, but either 
may be employed as required with the certainty of obtaining re- 
sults consistent with the laws of thermodynamics 

Specific Heats — ^The specific heats are among the most 
faraihar and useful coefficients in practice since they arc commonly 
required for calculating quantities of heat They are usually 
measured by observing the quantity of heat given up by a body 
m cooling through a laige range of temperature, and are often 
treated as constants But m addition to the variation with temper- 
ature, as illustrated in the articles Heat and Calorimetry, the 
results found may depend to a great extent on other conditions, 
such as pressure, in a manner subject to the laws of thermo- 
dynamics and amenable to calculation In deahng with variable 
specific heats, the general expression for the specific heat of any 
substance at a temperature T is the ratio dQ/dT of the small 
quantity of heat dQ supplied per unit mass to the corresponding 
rise of temperature dT produced, but it is also necessary to 
specify the conditions under which the measurement is made, 
as these may affect the result The two simplest cases are those m 
which the specific heat is measured (a) at constant pressure, (b) 
at constant volume, though the latter condition can seldom be 
realised satisfactorily m the case of a solid or liquid For this 
reason it is useful to have a relation giving the specific heat at 
constant volume m terms of that at constant pressure The re- 
quired relation may be obtamed most directly by the aid of 
Clapeyron’s relation (33) in the following manner, which also 
gives incidentally the expression for any other variety of specific 
heat 

Difference of Specific Heats find a general expression for 
the specific heat dQ/dT under any condition, write down the gen- 
eral expression for dQ in terms of dt and dp, exactly as for v in 
(33), by simply replacing the letter v m (33) by tbe letter Q, 
and divide each term m the expression by dt, thus we obtain, 

dQ/dtm (dQ/dt)p+(dQ/dp)tdp/df (34) 

The first term on the right, namely {dQ/dt)p, representing the 
heat absorbed per unit mass per degree nse of temperature at 
constant pressure, is obviously the specific heat as ordinarily meas- 
ured at constant pressure, Which may be denoted by Sp The next 
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coefficient, {dQ/dp)i, represents the heat evolved per umt mass 
per unit increase of p in isothermal compression The value of 
this IS given by Clapeyron’s second relation (33) in terms of the 
coefficient (dv/dt)p Since the specific heat is usually required 
in thermal units, it is best to retain the reduction factor i/J, ex 
plicitly in equations expressed m thermal umts, m which it is 
usually represented by the single letter a for convenient e in writ 
ing or printing The last factor dp/dt must be talcen to correspond 
with the condition under which the specific heat dQ/dt is desired 
Thus if we require the specific heat at constant volume {dQ/dt)v 
or Svt we must also append the suffix v to dp/dt implying that it 
must be taken at constant volume Making these substitutions in 
(34) we obtain the required expression for Svt 

{dQ/dt)v*^Sp^aT{dv/dt)p{dp/dt)v (35) 

Saturation Specific Heat — ^As a further illustration of the same 
method, if we require the specific heat 5 , of a wet vapour mam 
tamed in the state of saturation, implied by the suffix s, we have 
merely to replace the suffix m (35) by the suffix s, thus, 

S$^ (dQ/dt) i^Sp-^aT(dv/dt)p(dp/dt)t (36) 

in which (dp/dt) 9 represents the rate of increase of saturation 
pressure P with temperature, which is usually much larger than 
(dp/dt)v for the dry vapour For this reason 6® is often negative, 
whereas Sv though smaller than Sp, is always positive Thus, m 
the case of wet steam at 100° C, 5 ® « — i 04 

By means of these and similar relations the variation of any 
specific heat can be calculated if one specific heat, such as Sp 
or Sv IS known by experiment at the required temperature In 
some cases these variations may be considerable, especially near 
the critical point of any substance In general, if the path on the 
indicator diagram along which the specific heat is to be measured 
approaches the isothermal, the specific heat will become very large 
If the path coincides with the isothermal, the specific heat becomes 
mfinite, because there is finite absorption of heat while dt*^o 
When the path on the diagram is a little steeper than the iso- 
thermal the specific heat becomes negative, changing from posi 
live to negative infinity m crossing the line For any path between 
the isothermal and the adiabatic the specific heat is negative, fall- 
mg to zero when the path coincides with the adiabatic (dQ*»o)y 
and changing to positive again on the other side Such changes 
would be very troublesome to deal with in expenmental work, if 
the thermodynamic relations did not afford a complete method of 
taking them into account 

Cooling Effect in Adiabatic Expaniion.-— The efficiency of 
any heat engine depends primarily on the range of temperature 
through which the working fluid can be cooled while converting 
Its heat energy mto work done in adiabatic expansion It is im 
portant for this reason to be able to observe and calculate the 
coohng effect, which is most conveniently defined as the ratio of 
the drop of temperature dt to the drop of pressure dp under the 
condition that no heat is supplied to the working fluid, and that 
the expansion is fnctionless and reversible The heating effect in 
compression is the same coefficient with the signs of both dp and 
dt reversed, so that its value is the same as that of the cooling 
effect m expansion To find a thermodynamic expression for the 
cooling effect under the condition dQ^o we may put dQ/dt *>^0 
in the general expression (34) for the specific heat, m which case 
we must also take dp/dt in (34) under the same condition at 
constant Q,ie ,yit must wnte (dp/dt)q, which is the reciprocal 
of the required cooling effect (dt/dp)q Substituting as before 
from Clapeyron’s relation (33), we obtain immediately, 

Sp(dt/ dp)q^ +aT (dv/dt)p (37) 

which gives a general expression for the cooling effect in terms 
of the specific heat and the coefficient of expansion, both at con- 
stant pressure, and comparatively easy to determine by experi- 
ment 

Thus if the specific heat of a liquid and its coefficient of expan- 
sion are known, as is the case for most liquids, it is easy to cal 
culate the heating effect of a sudden compression The effect is 
zero for water at its point of maximum density, but increases 
rapidly with the coefficient of expansion, since 5 is nearly con- 
stant 
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In the case of a gas or vapour , which approximates to the equa- 
tion aPV>^RT at low pressures, since (dV/dt) approaches the 
limit R/aPi the expression for the cooling effect becomes RT/SP, 
corresponding to the adiabatic equation m the form (10), with 
S/R^n+i This shows that, if a vapour, hke steam, obeys an 
adiabatic equation of this type with n constant, the limiting value 
5 o of Its specific htat at zero pressure must be constant, te, 
independent of the temperature Conversely in the case of a gas, 
such as hydrogen, which follows the law aPV^RT very accurately, 
there will be no variation of S with pressure, but any vanation of 
5 with temperature requires a corresponding variation in the in- 
dex and in the cooling effect, which is equal to T/(n+i)P 
In such a case, it is often much easier to measure the cooling effect 
directly with a thermometer of a well adapted type, than it is 
to measure the specific heat itself at high or low temperatures 
The variation of the specific heat with temperature may then be 
deduced from observations of the cooling effect This method was 
applied by Makower (Phtl Mag , Feb 1903) to verify the con- 
stancy of 5 in the case of steam by observing the coohng effect 
in a jacketed vessel, it no® C By allowing the steam to expand 
suddenly from a pressure of 81 cm to atmospheric and observing 
the corresponding drop of temperature, he found a value of the 
index 7 =» I 304 agreeing closely with that deduced from the 
engine experiments at much higher temperatures and pressures, as 
previously described Bnnkworth (Proc Roy Soc , 192$) 
employed 1 similar method for venfying the variation of the 
specific heat of hydrogen at low temperatures It will readily 
be understood that it is most important in all such cases to have an 
exact thermodynamical relation such as (37) between the coeffi- 
cients to be measured Otherwise the interpretation of the results 
18 apt to be uncertain Thus it is usually possible to allow for 
the small variations of dv/dt m reducing the results, and siimlarly 
for the variations of 6 with pressure 
The Joule Thomson Cooling effect-— This is the most im 
portant coefficient of its type, and is most easily measured m 
steady flow It was first measured by Joule and Thomson (1852), 
and was defined by them as the ratio of the drop of temperature 
to the drop of pressure in a pure throttling process, in which the 
kinetic energy gencr ited by the pressure drop is completely re- 
converted into heat without any external heat loss Under these 
conditions, as explained previously, the value of ff is the same 
after passing the throttle as in the initial state, except that in any 
actual experiment at high temperatures it is necessary to make a 
small correction for heat loss Since H remains constant m a pure 
throttling process, the coohng effect m throttling may be defined 
as the ratio of dT to dP at constant II and may be denoted by 
{dT/dP) a provided that we are dealing with small changes of 
temperature In the example previously cited we were concerned 
only with the fact that the value of H at the high initial pressure 
and temperature must be the same as that observed at atmos 
phene pressure after throttling when corrected for heat loss 
The drop of temperature amounted to upwards of 300® C, but 
the cooling effect represented by the ratio, 300 3 V3 789 lb, or 
007925° per lb, does not enter explicitly into the calculation, 
though It might be described as the mean cooling effect over the 
given range To find the limiting value of the cooling effect at a 
particular temperature and pressure, it is of course necessary to 
make measurements over much smaller ranges of temperature 
Vartation of H with P — ^The coohng-effect C at constant H as 
thus defined, is the ration of the two partial differential coefficients 
of H with respect to P and T, thus, 

C - (dT/dP)a^ - (dH/dP)r/(dH/dT)p (38) 

This does not involve thermodynamics, but is merely a special case 
of the formal relation (30), as is easily verified by writmg H m 
place of V in (30) Putting S for (dH/dT) p the specific heat at 
constant pressure, we have the useful relation (dH/dP) r * — 5 C, 
giving the variation of B with P at constant T m terms of the 
specific heat 5 and the cooling effect C, which are the most easily 
measured of all coeflScients Another expression for the same 
coefficient may be obtained by applying the two laws of thermo- 
dynamics From the first law in the form dH^dQ+aVdP, as 


given m (5), dividing by dP at constant T, we find, 

(dH/dP) * (dQ/dP) r+aV « --aT(dV/dT)p +aV (39) 

in which the second law is involved in the substitution for 
(dQ/dP) from Clapeyron^s second thermodynamical relation 

(33) 

Joule Thomson Equation — ^The utihty of relation (39) lies in 
the fact that it supplies the necessary and sufficient condition 
which must be satisfied by any expressions selected to represent 
H and V (the two most important thermodynamical properties 
of any substance) m order to render such expressions consistent 
with the laws of thermodynamics Joule and Thomson made use 
of (39) m the form 

SC^a'Pidiym/dT)^ (40) 

in order to deduce an expression for F consistent with their ob- 
* servations on the coohng effect Their experiments showed that 
C was approximately independent of the pressure, but vaned as 
i/r® with temperature for air and CO2 over the range 0® to 100® 
C Integrating (40) at constant P, with S constant, and C^K/'P, 
they obtained the solution 

^SK/sP^aV/T^R/P (41) 

in which the constant of integration R/P was determined by the 
condition that the equation must approximate to the form aPV « 
RT when 7 is very large The small term SK/^Py which may be 
written SC/jT, represents the deviations of the actual gas, air 
or CO2, from the ideal state, in terms of the observed values of 
S and C for the gas employed Thus equation (41) makes it possi 
ble to deduce the absolute temperature T from the observed tem- 
perature by air thermometer as defined in terms of P and F, but 
the process of reduction (for which see the article Thermom- 
etry), is far from being as simple as it might appear to be at 
first sight Moreover the original Joule Thomson equation as 
given m (41), though it showed that the deviations of air from the 
ideal state must be very small, was somewhat unsatisfactory in 
other respects It failed to explain the heating effect observed in 
the case of hydrogen, and made no allowance for the known varia- 
tion of specific heat in the case of CO2 These difficulties may be 
avoided in practice by reversing the procedure Assume a con 
vement type of equation for F, differentiate to find the expres 
sion for 5 C as in (39), and determine the constants by comparison 
with expenmental results for 5 and C 

Modified Equation — k suitable equation of a type similar to 
(41), is the following, 

V -b^Rl /aP--c, where c^Ci{T/Ty^ <42) 

The small constant 6, called the covolume, may be regarded as 
representing the limiting volume of the molecules at high tern 
peratures and pressures The small correction term c, called the 
coaggregation volume, represents the defect from the ideal volume 
caused by coaggregation or pairing of molecules This is assumed 
to vary inversely as the nth power of T, and ci is the value of 
c at any convenient temperature T such as Oo C On this assump- 
tion c is a function of the temperature only, and dc/dt^^-nc/T 
Differentiating equation (42) m order to find SC as given by (39) 
or (40), we obtain, 

5 C=*ar(dF/(f 7 ')p— oF«o(n-f-i)c— (43) 
from which the values of the constants c, n, and 6, may be de- 
duced, when the values of S and C are known by observations 
taken over a sufficient range It is easy in this way to take account 
of any variations of S with temperature or pressure The slope 
of the isothermals on the Amagat diagram, in which PV is plotted 
against P, is represented by d(?F)/d?« -c-f 6, and is positive in 
the case of hydrogen (for which PV increases with P) because b 
IS so much larger than c at ordmary temperatures For the same 
reason the cooling effect C is negative , as found by Joule and 
Thomson, who observed a nse of temperature with drop of pres- 
sure m throtthng This result is explained by (42), if b exceeds 
(n+i)c, as IS actually the case with hydrogen 
ExpircMioA fox tbe Total Heat H— The same equation (42) 
may be employed as a simple illustration of the general method of 
deduemg consistent expressions for the total heat and the entropy 
of a substance when an equation for F m terms of P and T has 
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been obtained by the above method To find an expression for H 
we start with the general formula for dH m terms of S and C, 
thus, 

dH^SdT-SCdP (44) 

Since the value of H depends only on the state, we may perform 
the integration along any convenient path, startmg from any con 
vement zero The simplest method is to integrate the first term 
from 0 to T at zero pressure, since the value of .S at zero pressure, 
denoted by 5 o, is a function of the temperature only We may 
denote this integral by SmT where Sm is the mean value of 5 o 
from 0 to r We then have to add the integral of the second term 
at constant T from P*o to P In the present case, since SC is a 
function of T only, as given by (43), the integral of SCdP is 
simply SCP Adding the two terms, we obtain the general ex 
pression for F at T and P, 

H^B^SfnT-^SCP ( 45 ) 

m which the constant of integration B is determined by reference 
to any known value of H at some definite point, such as 100® C 
and atmospheric pressure In the case of steam, Sm may be taken 
as constant and equal to Sp 

Variation of the Specific Heat S with Pressure — ^According to 
(45) the specific heat S at constant pressure will be a function of 
both temperature and pressure The required expression for 5 is 
easily obtained by differentiating (45) at constant pressure, thus, 
{dH/dT)p=^Sp+an{n+i)cP/T (46) 

This shows that, with an equation of the type (41) or (42), S 
cannot be constant, as assumed by Joule and Thomson in the in- 
tegration of (40), and invalidates their method of deducing (41), 
but the same objection does not apply to the reverse procedure em 
ployed m deducing (42) The variation of S with pressure at 
constant temperature for any equation of this type can also be 
obtained from the consideration that F is a definite function of 
P and T depending only on the state, so that if we differentiate S 
as found m (46) with regard to P at constant T, we must obtain 
identically the same result, namely (PH/dPdT, as by differentiat- 
ing (dH/dP)f (or —SC) with regard to T at constant P Using 
the general expression for SC given in (39), we obtain, 

(dS/dP) ~ (dSC/dT)p^ -aT(d:^V/dP)p (47) 

which shows that S cannot be independent of the pressure, if 5 C 
is a function of the temperature From another point of view 
(47) represents the condition that dH as given in (44) should be 
the exact differential of a defimte function of P and T, as must 
be the case if ^ is a property of the substance depending only on 
the state as defined by P and T On the other band if we apply 
the same condition to the general expression for dQ, namely, 

dQ « Sdl -aTidV/dT)pdP (48) 

we observe that (47) cannot be satisfied in the case of dQ con- 
sistently with the second law of thermodynamics, because the 
heat added in any transformation is not simply a property of the 
substance depending on the initial and final states, but depends 
essentially on the process by which the transformation is effected 
In other words, dQ is not the exact differential of any function of 
P and r, and cannot be integrated without knowing the relation 
between P and T defining the process But if the path is given, Q 
can always be found from (48) Thus if the path on the indicator 
diagram is a straight hne defined by dP^kdT, dQ/dT^S—akT 
(dV/dT)p^ and the required value of Q can be found for any 
substance for which the specific heat and the coefficient of ex- 
pansion are known The heat required for any transformation is 
often required in practice, and may always be obtained m this 
way, if the path is given 

Expression for the Entropy ^ -—If a small quantity of heat 
dQ per umt mass is supplied to any substance at a temperature T, 
the corresponding increase of entropy d^ is dQ/T Thus we 
obtain immediately from (48), 

d^^dQ/T^ {S/T)dT-a{dV/dT)pdP (49) 

If we apply the mathematical test for an exact differential, as in 
(47), we find, 

{diS/TydP)^^ ii/T) idS/dP)^^ -a{(PV/dV)p (so) 


99 

which, It will be observed, is precisely the same as that found for 
dH We conclude that ^ Lke H may be regarded as a property 
of the substance depending only on the state, and capable of 
tabulation in terpis of P and T 

Since Itself Cannot be measured in practice in any convenient 
manner, it is usually deduced for any substance from the expres- 
sion found by experiment for H Since dQ^dH — aVdPy by (5), 
taking dH from {44), we obtain, 

d^--dQ/T--{S/T)dT-{SC/T^aV/r)dP (51) 

which is seen to be identical with (49) if we substitute for SC 
from (39) This may be integrated, as in the case of U, from 

0 to r at zero pressure, with 5 =® 5 o, and from o to P at constant 
T Taking as an example the simple equation (42) for F, with 
SC from (43), we find the expression, 

^-A^f{Sp/T)dT-f{R/P+anc/T)dP 

^Sp\nT—R]iiP—ancP/T (ln=srat log) (52) 

in which A is the constant of integration determined in the usual 
manner 

Use of the Entropy — It should be observed that the entropy is 
not an independent property of the substance, since it can be de- 
duced from H and F, but it is most useful in practice for defining 
the process of frictionless adiabatic expansion, and for deducing 
the maximum work obtainable from a quantity of heat supplied to 
the working substance under specified conditions As a simple ex 
ample we may take the case of the steam turbine Any part of the 
heat received (e g , in the superheater) at the constant initial prc«4 
sure P' IS represented in virtue of relation (3) by the increase DH 
of the total heat of the steam over the range c''nsidered Let 
represent the increase of entropy taken from the tables over the 
same range of temperature In the ideal cycle after adiabatic 
expansion the corresponding part of the heat rejected at the con 
stant temperature J" of the condenser will be T'D^ The differ- 
ence DH — T'D^ represents the work obtainable from this part 
DH of the heat supplied, and the ideal efficiency is given by 

1 — T"D^/DH Thus it becomes possible to estimate the thermal 
efficiencies of different stages of the heating system, as depending 
on the temperature T of heat reception by the working fluid 

The equivalent of the work theoretically obtainable m any 
part of an ideal cycle included between two adiabatics may also be 
found by subtracting the heat drop along the lower adiabatic from 
that along the higher adiabatic This gives the same result as 
subtracting the heat rejected from the heat received, but saves 
trouble in calculation if tables of adiabatic heat-drop are available 

If the “mean effective temperature” Tm of heat reception DH 
at constant pressure P is defined as being equal to DH/D^y the 
expression for the ideal efficiency of the cycle between the two 
adiabatics differing m entropy by D^ reduces to the form 
i — T"/Tm, the same as that of a Carnot cycle in which all the 
heat IS received at one temperature Tm As G M Clarke has 
pointed out, the mean effective temperature thus defined affords a 
convement method of expression for the ideal efficiency of any 
cycle as compared with the Carnot cycle But it does not super 
sede the use of the entropy, which is required in order to be able 
to calculate Tm 

Efficiency of Expansion in a Turbine — ^The foregoing method 
of finding the efficiency of an ideal cycle, or part of a cycle, 
between two adiabatics depends on assuming that the useful 
work done i» equal to the excess of the heat received over that 
rejected by the working fluid, and is restneted to the case in 
which no losses are incurred in expansion, and all the heat is 
rejected at one temperature T", as in the condenser of a steam- 
engine or turbine The method gives the fraction of the heat re 
ceived in any part of the heating system which could be con- 
verted into work by a perfect engine under the conditions imposed 
On the other hand, in analysing the performance of an actual en- 
gine or turbine, it is necessary to take account of losses incurred 
m the engine during the expansion, and to compare the actual 
performance with that obtainable m adiabatic expansion under 
ideal conditions over the same range The general principle of 
the method by which this may be accompbshed m the case of a 
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turbine is as follows 

The Case of Dry Steam -^As explained previously, and implied 
by equation (12), the drop oi H in expansion through a turbine^ 
when corrected for the minor losses Q and K, is the equivalent 
of the useful work done by the steam So long as the steam 
IS dry, the value of H at any point of the expansion can be de- 
termmed by observing the pressure and temperature^ and the 
actual drop of H, denoted by DH, between any two points can be 
deduced The work theoretically obtainable m fnctionless expan- 
sion can also be found from the adiabatic equation as shown m 
(17) The ratio of the actual heat drop DH, as corrected, to the 
adiabatic heat-drop for the same drop of pressure, gives the 
efficiency of any stage or section of the turbmc This simple 
method fails when the steam is wet, as usually happens towards 
the end of the expansion, because there is no satisfactory means 
of measuring the degree of wetness under these conditions at low 
pressures But if the initial value ^ of the entropy is known, the 
adiabatic heat drop can still be found from the final temperature 
T", with the aid of the tables giving H/' and for dry saturated 
steam, since for wet steam in the state H", at any temperature 
T" we have the simple relation, 

(S3) 

Heat Drop for Wet Steam — Putting in (53) the final 

//" for wet steam at 7 ", in adiabatic expansion, is obtained in 
terms of the tabulated values //« and Thus we obtain for 
the adiabatic heat drop from the initial state W, 

/r //'- 77/'+ r'(<!>/' (54) 

Equation (54) is also the appropriate equation to employ for 
finding the adiabatic heat-drop over the whole range of ex- 
pansion in the turbine, from admission to exhaust, when the final 
state of the steam is wet, as is usually the case with a condensing 
engine It is equally applicable to the case of a reciprocating 
engine, since the discontinuities involved in the operation of this 
type of engine are supposed to be absent from the ideal cycle 
Ihe heat drop thus found may be compared with the work actually 
done per lb of steam, as deduced from measurements of the feed 
and the power, for which see Steam engine 

Equation (53), with constant and equal to may be re- 
garded as the simplest and most useful form of the adiabatic giv- 
ing the final value H" of the total heat for a wet vapour, when 
tables of and H arc available It may be expressed if desired 
in terms of H and T only, but cannot be put in the usual form (9) 
or (10) (as IS often attempted), because the value of the index7 
vanes so much with temperature and wetness as to make the equa- 
tion difficult to use and less accurate in practice than measure- 
ments on a diagram 

Types of Characteristic Equation ^The general relation be- 
tween P, V, and T, which exists for any substance in various states 
IS commonly called the charactcnstic equation, or equation of 
state, of the substance It has often been though possible to in- 
clude both liquid and vapour states m a single equation, such as 
that of van der Waals, smcc the properties of the two states ap- 
proximate to each other m the cntical region, and show a con- 
tinuous transition above the critical pressure This will be further 
discussed m the article Vawjrization dealmg with the relations 
between the two states For the present purpose we may confine 
our attention to a few simple types of equation for the gas or 
vapour state, which is of primary importance m practice in rela- 
tion to heat engines It appears that all simple substances with 
stable molecules tend to approximate in the vapour state at low 
pressures to the ideal gas equation PV^RT, m which the value of 
the constant R varies inversely as the molecular weight (if F is the 
volume of unit mass) and is equal to the difference of the specific 
heats m work units An equation of this type receives a satisfac- 
tory physical explanation on the kinetic theory of gases, but it 
is the province of thcrmod3mamics to indicate how the simple gas 
equation must be modified to take account of deviations from the 
ideal state, and to interpret the results of various experimental 
methods as apphed to the problem. 

One of the commonest methods of measuring these deviations 


I is to observe the variation of the volume with pressure at constant 
temperature The values of the product PV should then be con- 
stant if Boyle’s law is obeyed, and should give a horizontal line on 
the PV’-P diagram As a rule the isothermal lines thus plotted 
from observations at various constant temperatures, are nearly 
straight for a moderate range of pressure at each temperature, but 
have a downward slope, represented by diPV)/dP^ — c, where c 
diminishes with rise of temperature as the vapour approximates 
more closely to the ideal state Observations of this bnd cqpld be 
represented by an equation of the type (4-2) by assuming PV to be 
proportional to Tat low pressures, and choosing c, or c—b, to be a 
suitable function of the temperature But even if all the iso- 
thermals were found to be horizontal, this method by itself would 
not prove that PV was proportional to the absolute temperature, 
as in PV=^RT, since Boyle’s law would be perfectly satisfied by 
an equation of the type, PV^F(r), with P(T) any arbitrary 
function of the temperature 

Fortunately the Joule Thomson method, as described on page 
98, affords an independent means of verifying the form of the 
characteristic equation It has the additional advantages of being 
easy to apply and of measuring the small deviation itself, without 
requiring any absolute measurements of volume, which are essen- 
tial to the Boyle's law method, and very exacting As shown by 
the thermodynamic expression (40) for the cooling effect, any 
substance for which C»=o must have a characteristic equation of 
the general type V/T*iF(P), m which F(P) represents any ar 
bitrary function of the pressure The ideal gas, PV^RT 10 a 
special case for which F(P)^R/P The condition C=»o by 
Itself leaves the form of F(P) indeterminate But when the same 
gas also satisfies Boyle’s law, which requires a characteristic equa- 
tion of the form PV — F{T), the two conditions can be simul- 
taneously satisfied only by the ideal gas equation PV^^RT Joule 
and Thomson were therefore justified in their choice of the con- 
stant of mtegration R/P m equation (41), since the gases they 
employed also satisfied Boyle’s law at low pressures 

Type of Equation Required by Condition (6) — ^Another case of 
practical interest is to find the general form of characteristic equa- 
tion compatible with condition (6), and with the simple form of 
adiabatic equation (9), which follows by the first law of thermo- 
dynamics from the assumption that the change of intrinsic energy 
IS proportional to that of aPV as expressed m (6) Equations (6) 
and (9) make no mention of temperature, and it is obvious that 
the deduction of the relation between PV and T must essentially 
involve an appeal to the second law with its implicit definition of 
T The most direct way of doing this is to find the two spcafic 
heats, Sp and from H and E as given by (6), and to equate the 
difference, thus found to the expression (35) for the dif- 

ference of the specific beats as given by the second law Thus by 
differentiating (6) at constant volume we obtain for the specific 
heat Sv, 

Sv--{dE/dT)v^an(y-b){dP/dl)v (SS) 

Similarly by adding aPV to (6) to give HS instead of E— B, 
and differentiating H at constant pressure, we obtain for the 
specific heat Sp, 

Sp-^{dH/T)pm.a{n+t)P{dV/dT)p (56) 

Substituting the difference of these two expressions for SpSv 
m (35), and dividing by a{dP/dT)v{dV/dT)p, we obtain the re- 
quired expression for T m terms of P and V in the form of a dif- 
ferential equation, namely, 

T^{n+i)P{dr/dP),^n(J^b){dT/dV)p (57) 

which IS a special case of Lagrange’s linear equation, and is easily 
solved as follows 

(a) Write down the corresponding subsidiary equations of La- 
grange, namely, 

dT/T^dP/{n+i)P^^dV/n{V-^b) (58) 

(b) Find any two independent solutions of these equations The 
two simplest and most obvious solutions of (58) are those given m 
(ro) above, which are alternative forms of the adiabatic equation, 
and are also solutions of (57) (c) To find the most general solu 
Uon, including ail other possible solutions, make one of these ex- 
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pjr^swonj aa arbtUary function of the other This will be the most 
general form of characteristic equation consistent with (6) and 
(9) The most convenient form for most practical purposes, giv- 
ing V explicitly as a function of P and J, is as follows, 

P{V’^b)/TmF{P/T^^^) ( 59 ) 

which IS eicpressed in words by stating that P(V— 5 )/T must be 
constant along any adiabatic represented by P/T” ^ inconstant 
Thus (59) includes all possible forms of characteristic equation 
consistent with the adiabatic found experimentally for steagi, and 
with the expression (6) for the intrinsic energy, which was as 
sumed as the basis of the equations first proposed for steam by 
the writer {Proc R ^ 1900, p 269) At that time none of the 
experimental evidence available, except that for the adiabatic, 
extended much beyond 200 lb pressure and 200® C, and the state 
of knowledge did not justify going further than the first approxi 
mation represented by equation (42), m which the arbitrary 
function F was assumed to be of the simple form R/a-~cP/T 
This proved to be a very good approximation and amply suffi 
cient at moderate pressures or high superheats, but it appeared 
that higher powers of cP/T would be required at higher pressures, 
and that no equation of this type could represent the accepted 
theory of the critical state, as represented by the van dcr Waals 
equation 

While retaining the fundamental assumption (6) it would evi 
dently be possible to construct an equation of the van der Waals 
type, giving as a cubic function of ft), by replacing 

P/T*^ ^ m (59) by i/{y — b)T^\ as follows, 

aP{V-b)/RT^i-c/{V-b)+c^/ 3 {V-bY (60) 

which would give a critical point of the usual type defined by the 
conditions, 

V-b^c-^RT/^aP, (61) 

but in the absence of accurate experimental data it was impossible 
to predict that this would be more satisfactory than (59) in terms 
of Pf whereas it would certainly be much less convenient for 
practical calculations 

It has recently been found possible {Proc RS Sept 1928), to 
extend the experimental range for water and steam to 400® C and 
4,000 lb pressure, including the whole of the critical region 
Results obtained tor water, by the steady flow method described 
in the article Calorimetry, venfy the thermodynamic equation 
there given for the total heat with extreme accuricy up to the 
critical point Those for steam disagree materially on several 
fundamental points with the accepted theory of the critical state, 
and appear to show that an equation of the type (59) is capable 
of representing the critical phenomena with much greater accu- 
racy than any equation of the van dcr Waals type Since the 
points in question arc of primary importance with respect to the 
relations between the liquid and vapour stites, they art further 
discussed in the article Vaporization, though they also afford a 
good illustration of the application of the laws of thermodynamics 
to experimental rescaich 

As It would be impossible within the limits of this article to 
illustrate or explain adequately the applications which have been 
made of the principles of thermodynamics, it has been necessary 
to select such illustrations only as are required for reference in 
other articles, or could not be found elsewhere For fuller details 
and explanations of the elements of the subject, the reader must 
refer to general treatises, such as Ewing’s 1 hermodynamtes for 
Engmers (Cambridge, 1920), Birtwistle’s The Pnnaples of 
Thermodynamics (2nd ed , Cambridge, 1927) or Preston’s Theory 
of Heat (sth ed , 1928) One or two chapters on the subject are 
also generally included m treatises on the steam engine or other 
heat engines, such as those of Rankine, Ewmg, or Perry Of 
greater interest, especially from a histoncal point of view, are 
the original papers of Joule, Kelvin and Rankine A more 
elaborate treatment of the subject will be found in miny foreign 
treatises, such as those of Clausius, Zeuntr, Duhem Bertrand, 
Planck and others (H L C ) 

THEBMODYI^AMICS AND PHYSICAL CHEMISTRY 

lAtfoductory^Tbe principles of thermodynamics (intro 


duced in their modern form by Clausius m 1850) are the basis of 
a method of dealing with mechanical problems in which heat 
exchanges take place, without the necessity arising of considering 
the detailed mechanical structure of a system I he system may 
consist of an assemblage of an enormous number of molecules in 
agitated movement and exerting attractions and repulsions upon 
one another Very little can be found out ibou^ the individual 
motions and positions of these particles Thermodynamics pro- 
vides a means of examining ctrlain properties of matter in bulk 
1 he principles that are discovered form the basis of the preceding 
article and reference must be made to that article for their de 
scnption and proof Ihey are applied there mainly to the prop 
erties of steam and its applications to steam engines In the pres 
ent article which deals with the application to bodies in general 
wc must be content with summarizing the fundamental facts 
which w ill be utilized 

1 Xhe intnnsic or internal energy of a body cm change bv 
the entry of he it (by conduction or ridiation) and by the per 
formance of external work, 1 1 , (If — dQ—dW provided the sys 
tem remains sensibly in equilibrium {Conservation of energy) 
u A body may get hotter even if no beat flows in I he energy 
depends on the temperature and this is mereased if work 13 done 
upon the system even when dQ is zero {Adiabatu. ihangOi) 
m The energy, F depends only upon the state. So that, in 
whatever way the system is changed, if the original state is re 
turned to the initial value, E, is recovered 

IV The work done depends in general not only upon the ini- 
tial and final states but aLo upon the path of transformation 

I his results from the fact that three variables at least are nee 
essary to specify the state, viz , pressure, volume and tempera 
ture, and they arc connected by only one equation (the equation 
of state) The work done is m each case S a eomplttc 
cycle the work done is equal to the area enclosed by the cycle on 
a F dngr im 1 or any given value of F, T and thcicfore p may 
have different values on the return and fprward paths md the 
cycle encloses an area It follows that for an i^iothennal reversible 
cycle the pressure for any given volume is hxed and the i\ork 
done must be zero for the path then returns on itself 

V Ihc energy F depends on both the temperature and the 
volume for internal work can be done ig iinst molecular ittrac 
tions when the volume changes 

When the system is subjected to a uniform pressure the funda 
ment il equation becomes dH^Cdl -{-Idv 

We select unit mass for consideration In this case C is the 

specific heat at constant volume and I ^ the latent heat 

of expansion In the case of a perfect gas, for which the character 
istic equation is pv — Rl and for which no internal attractions 
exist, so that the internal work is zero 
dll=^CvdT'\'pdv 

which can be put in the alternative forms fby using the character 
istic equation) 

dn = CpdT—vdp- ~ {Cppdv + CvVdp) 

K 

where Cv md C; arc the specific he its it constant volume ind it 
constant pressure 

I roni these for adiabatic changes [dH^o) 

nr 

CvdT + — dv — o or vT^^ ^ — const 

V 

RI T^^'^ 

Lpdl dp — o or = const 

P P 

and CpPdv+C vtfdp o or * const 

The work done is J^pdv=== --CvSdJ =C,(ri — iff 
It 18 presumed that the changes are rtvcrsible throughout 
A very quick change is always irreversible owing to the rushes of 
material that take place The only way to bring about approxi 
mate reversibility is to keep the heat from getting in or out as 
well as possible by means of non conducting boundaries 
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VI The second law of thermodynamics enables relations to 
be found between the several quantities (or their derived quan- 
tities) According to this law the work that can be done in a 
reversible Carnot cycle is the maximum possible for the two ex- 
treme temperatures concerned, and, independently of the working 
substance, the work done divided by the heat taken in at the 
higher temperature is equal to where Ti and 

are absolute temperatures on the perfect gas scale This ratio is 
called the efficiency 

[ This law is derived from the fact that heat can only flow down 
a gradient of temperature Clausius showed that if a more effi- 
cient performance were obtainable it would be possible to make 
a hot body hotter while simultaneously a cold one became colder 
without any performance of work This would entail that heat 
flowed up the temperature gradient ] 

W Oi — ft 

vu Since the efflciency is also given by — *»» we 

Oi O2 
deduce that — — 

i 1 i 2 

Now in a Carnot cycle ft and ft are the only transfers of heat 
(each at constant temperature), if therefore we define a quantity 
<l> such that rd(p^dQ this quantity undergoes zero change in 
iny complete reversible cycle It is called the entropy of the sys 
tern per unit mass 

For irreversible changes this definition is not complete In 
such changes there is kinetic energy of matter in bulk, and fric 
tion which IS always present is continually frittering the motion 
down into heat If we regard the system as an assemblage of 
small elements rubbing against one another the heat produced 
flows across the boundaries of these elements In doing so some 
has entered each element and produces the same changes of p, v, 
T and entropy as any heat entry would do When this heat pro 
duction and corresponding entropy change is summed up for the 
whole system we have 

Td(t>-^d(Q+q) 

where q is the heat produced by friction inside the walls of the 
complete system Since friction never produces ^‘cold,’’ dq is al- 
ways positive and consequently for any change 
Td<j>^dQ 

Cases in which the equality sign holds are ideal cases only, 
but they are approximated to more nearly the nearer a system 
keeps 111 equilibrium states throughout 
The quantity T\ is as we have said, the absolute temperature 
according to a perfect gas scale We could have defined it alter- 
natively in terms of the efficiency equation and it is therefore 
called the thermodynamic temperature It would have been nec 
essary then to show that it is identical with the ideal gas scale 
The advantage gained by introducing the conception of entropy 
IS that It provides us with a function of Q which depends (unlike 
Q itself) only upon the state of the system, provided that we mcas 
ure It for reversible changes only 
viii When any property of the state of a system (say E) is 
defined completely by two independent variables (say x and y) 
so that we can write 

dE^adx~hbdy 

where a « f and 

\dx/v 

the following mathematical relation must be valid, viz 

(?) - (?) 

\dy/x \dx'v 

the suffixes denoting quantities which remain constant during the 
partial differentiations to which they are appended 
This mathematical relation can be applied in the case of re- 
versible changes to E and 0 which depend only on the state but 
It cannot be applied to Q or to W, which depend upon the path 
taken between the extreme states In consequence some wnters 
prefer not to use the expressions dQ and dW for small changes 
in Q and W because, for example, these may each acquire dif- 
ferent values whether the “co-ordinates” of the system (e g , 


Vdy/* 


9, T) have changed on the whole or not Small changes m quan- 
tities which depend only upon the state are said to be perfect 
differentials 

When there are more than two independent variables we can 
apply the same theorem to any two of them m turn For example, 
adding a third term cdz^ we have the additional relations 

where ^ wo of the independent vanables are kept constant in each 
differentiation 

The employment of thermodynamics in the study of various 
systems consists very largely of the application of this important 
mathematical theorem We shall apply it first to homogeneous 
systems in equihbnura 

Homogeneous Systems — A homogeneous system is alike m 
all its parts Its state can be defined in terms of its pressure, vol- 
ume and temperature Any one of these three may be eliminated 
by means of the so called characteristic equation when it is 
known, so that Q, 0, E may be taken as functions of T and v, 
of T and p, or of p and v Since each portion is the same as any 
other we can deal with unit mass Since equilibrium exists the 
temperature and pressure will be uniform throughout No as- 
sumption will be made as to the molecular constitution of the 
system nor, until applications are considered will any assumption 
be made as to the form of the characteristic equation 

For such a system we can write 

dQ ~ dE-^-pdv^CvdT-^ldv 
also d0 » {dQ)/T 

so that dE « ftd T + {I— p)dv 


and 


d(j> ■ 


£^£+.i,v 


It follows that (a) 


Vdv A 


dT 




{^£i\ - ( 



<dr r/» 


(b) 

The latter (b) multiplied by T gives 

dl 


. dv /T dT 


I 

T 


,Tm 

var/o 


which, comparing with (a), gives I 

For a perfect gas pv^ RT, whence T “ P ( 

For a van dcr Waals gas (^p + (9—6) « RT, so that 

/dCv\ 

\dv 


dv /r' 


and 


adv . . , . a 


rm) ^p+t 

var/ii ^ 


whence dQ * CvdT + — +pdv, the term - dv shows how the 

energy depends upon the volume 
It will be noticed that these are all cross relations between dif- 

dC 

ferent terms There is no thermodynamical relation giving 

dT 

because ft and T both refer to the same term We know nothing 
about ft as a function of T except from experiment and from 
tentative mechanical theory 

In a similar way if dQ^CpdT+Tdp (T and p being taken as 
independent vanables) wc have 

(a) dE^C^T+Vdp--pdv 


and 


(b) d(i > : 


Cj4T ^ Tdp 


T ’ T 

Now d(pv)^pdv+vdp, and if this be added to both sides of 
(a) we have d{E+pv) »C^T+(J' +v)dp Since, the product pv 



SATURATION VALUES] 


THERMODYNAMICS 


103 


returns to a fixed value whenever p and v do therefore E+pv also 
depends on the state alone and Us change is defined here in terms 
of dT and dp Hence 

whickyddamUy;'— r(^)^ md 

It 18 to be noted that these equations in reality express the con- 
nections that must exist between the properties of a substance 
in order to bring about the universality of the value of the efli- 
ciency if the substances were employed as the working substances 
in reversible engines working between two given temperatures 
A high vapour pressure or a low boiling point does not lead to 
higher efficiency, the variables being so interconnected that this 
18 impossible 

The above equations hold for any homogeneous systems The 
equation 




dTJ 

is exceedingly important, embodying all that can be learned from 
the two thermodynamical principles, and serving as a secondary 
starting point from which other relations may be obtained with 
out further reference to the two principles For example if i is 
any other variable we can write 


the suffix X indicating that x is to be kept constant during the 

fdQ' 


eating that x is to be kept cor 
differentiation For example, lix-p (the pressure), (^)x ~ Cp 
(the specific heat at constant pressure) and we have 

which IS an expression for the difference between the two pnn 
tipal specific heats For a perfect gas the right hand side equals 
i?, the gas constant For a van der Waals fluid it equals 

^■) 

Berthelot’s equation of state is very widely used in calculating 
the difference of the specific heats The equation is 


It IS given here in its ^ ‘reduced’^ form, ^ c , the actual pressures, 
volumes and temperatures are given as the fractions a, y of 
their respective critical values Calculating in the same way, 
this equation leads to 

Cp-C,=^ approximately 

when IS large compared with unity This can be written 

where R is the charactenstic constant of the gas 
Callendar^s simplified equation, v^h^RT/p—c/T^ leads to 






The last two equations are only applicable when the density is 
moderate 

Saturation Valucs^As a second application, let x denote a 
change along the Ime of saturated vapour, then becomes 
er, the specific heat of saturated vapour, and 






Now IS always positive and is alwa>s negative 

so that (7 IS always less than Cv and it may even be negative This 
latter is the case for steam at all temperatures The values for 
sulphur dioxide have also been studied in detail experimentally 
by Mathias {Comptes Rendus, t cxix p 849) The importance 
of this substance in mechanical rcfngeration warrants quoting 
the values in some detail 
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It appears that for this substance a is negative except between 
the temperatures 97 5° C and 114° C When plotted against tem- 
perature the curve is an inverted unsymraetncal U This is so 
for all substances but in many cases it lies wholly in the negative 
region The value of cr for the liquid along the saturation line 
has also been studied by Mathias It is positive (because for the 
dv^ 

I 800 at 155° C 

We can start equally well from the equation 


liquid ( IS positive) and changes from o 315 at — 20° C to 
\dTy»‘‘ 




dQ= C^T 


and find 

• 

The thermodynamic equations employed above are exact It 
should be noted, however, that the ch iractenstic equations are 
only approximate at best The underlying assumption that is 
made m deriving them is that the system consists of molecules 
alike in all respects Even in such a case it is not to be expected 
that the />, T, equation should be of a simple form It is much 
simplified by the fact that we are only concerned with average 
values No instrument is capable of measuring either the pres 
sure or temperature at a single point and a single moment of time 
Each quantity measured is an average value over such a volume 
or area or time as to maintain a constant value in the equilibrium 
state For real fluids molecules may be of different kinds and 
may be associated ^ ith one another in different ways which change 
with the volume and temperature In such cases the connection 
between />, v and 7 is bound to be of a more elaborate character 
The only assumption that has been made is that for a definite 
Vy r, the constitution is the same whenever these return, after 
changes, to their original values 

Entropy — Since dQ^CvdT+pdv for a perfect gas the en 
tropy change is 

== y = U — + -dVy 

7^2 ^2 

whence 02— = C„ log^ — +i^ log«~- 

7 1 vi 


For a van der Waals fluid 


7 1 pi 

dp> 


and 


dQ^CrdT+T(^)^dv 

RT 

dv 

v—b 

dQ ^dT R 
T * 


Now Cv for such a fluid may be a function of T but not of n, and 
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experiment shows that, for many gases, it is very nearly a linear 
function of F through a range of seven or eight hundred degrees 
centigrade If we write Cv”^c+gT 

= -Tx) + R\og'^ f 

i 1 Vl— 

Thermodynamic Potentials — It has been explained that, 
when the possibility of irreversible changes is taken into account 
the increase ir entropy is always greater than that calculated 
from the heat entry from outside the system, » « , we may write 

y dff) = (IQ -f Pos 

where Pos is a positive quantity In the ideal case of a reversible 
change this positive quantity becomes zero lor any change 
therefore 

dl^-dQ-pdV 
mt Tdfp-^pdV’^Fos 

If we subtract d(7<p) from both sides 

d{E’-T(l >) » — -^pdv-^Pos 
If the change is at constant temperature 4>dT^o 

To the quantity brackets on the left Helmholtz gave the name 
ficc energy Representing it by F we write, at constant tempera- 
ture pdv + Pos , 

/ ( , the isotherm il decrc isc of free energy is equal to the work 
done by the system plus a positive quantity Since, for a rever- 
sible ch iiigt, Pos-itto, the work done is then a maximum (or a 
gmn isoIIk final diminuHon of free energy This is known as the 
principle of maximum work 

Hu isothermal change of free energy may be gre itei or less 
th in the ch ingt of energy, because nothing is spccilied as to 
whether heat enters or leaves the system during the isothermal 
change 1 or m such a diange 

dE^dF-Tdd> (dT^o) • 

and 7d(p{^dQ) may be positive or negative 
If the change is made at constant temperature and constant 
volume --■‘dP ^ Pos Hence in any such change the free energy 
can only decrease 

If the free energy reaches a minimum value in such a change 
no further decrease can occur The system (at constant tempera 
ture and volume) must then be %n equilibrium 
In ordinary mechanics a system is in equilibrium when its 
potential energy is a minimum In this more general problem 
uherc thermal changes must be allowed for this property belongs 
to the free energy The theoiem is general, no assumption has 
been made m regard to the constitution of the system Unfor- 
tunately dilTiculties arise in attempting to apply it excepting in 
the case of an tdcai gas mixture 
For such an ideal mixture the various components of the sys- 
tem are independent of one another The total pressure, energy, 
entropy, and free energy ore given by the sums of the values for 
the scparite components 

Let the constant volume and temperature be V and Z", and 
let the contents consist of i number of gases capable of reacting 
leeording to the generil law of chemical combination 
viAi 4 ^ 2 + = 

and let them be present when in e(iuilibriuni in the proportions 
Ni N2 Ns Nt 

where the v dues of N are the numbers of moletules of the v irious 
kinds pit sent It is necessar> in the iirst eise, to ealeuliU the 
free energ> ptt moheuh of each component 
No\\ reckoning fiom an> arbitrary temperature Zo we may 
w rite 

/^-C,(Z-Zo) 

z 

log— +R(logr-logi>o) 

i 0 

=c;iogr + /s log^ +* 

where /• is a constant and the other quantities are the values per 


molecule Hence 

F = QT+ Tc, iogr+;fnog^ +*r- an 

Since the temperature is to be treated as constant we may con 
veniently divide by it and Write 


V/ -C,+C.logZ+Rlog^ • 


CyZ 0 

'~ir 


and for N molecules of any one kmd this must be multiplied by 
N Now the total value of the free energy is ^{NF) and this, 
or its value divided by the constant Z, is to be a minimum for 
equilibrium, t e , 

must equal zero But owing to the laws of chemical combination 
any changes of the quantities must satisfy the equations 
dNx dN, dNs dNt 


V\ 


Hence L (/'+ v = L (f+ v 

1 2 to \ dN 2 « < oto \ dN ' 

Performing the operations after dividing by J it follows that 


or 


logj^ = Rplog + function of Z alone, 

I 2 etc /V t etc. ^ 




function of Z 


This IS the equation of chemical equilibrium at constant volume 


and temperature If we write 


Nx 




N 


Uiy etc , It becomes 


log — — function of Z 

The quantity under the logarithm sign is the equilibrium con- 
stant for constant temperature and volume If the equation in 
terms of iYi, N^ etc is examined it will be seen that when 

a change of volume will not distiurb the equilibrium On the other 
hand if is the greater sum then in iriereasc of V 

will mere ISC the values of Ni, N^y etc and diminish those of 
Nsy Nty etc 

1 he former c ise would be illustrated by a re iction such as 
lh + HICl 
Nx N Nz 

where i'2“=i and 1^3 **2, and the latter case by 

211,^ + 0^2^20 

in which the 23 (i') on the left is one greater than of the one on 
the right This is stated without prejudice to the question as to 
whether the above reactiotts usually occur or not 
The function of temperature involves the specific heats (or 
molecular heats), which depend upon the temperature in a way 
undeterminable by the rmodvnamics, as well as the constants of 
integration The values Of the specific heats can however be 
ascertained by experiment and thus the value of the equilibrium 
constant at any temperature can be calculated within a constant 
Any deviation that is found from these conclusions may leave 
it a moot point whether the reactions arc not of the specified 
type or whether the deviations are due to departures from the 
ideal gas law 

The equilibrium constant was first given by Guldber^ and 
Waage They based it on the laws of probability of encounters 
between the reacting molecules Taking the probability of an 
encounter of any molecule of the first with one of another kind as 
proportional to Nxy the probability that Vi of them will simul- 
taneously collide IS NiNjNiNi to vi terms, that is, it is 
Similarly for N2 the required probability is Further ^0 
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probability that the two groups shall collide simultaneously is 
iVi''* N% , and so on Some slight departure from the gas law 
IS needed in order that collisions may occur at all, for if the 
molecules had no volume there would be nothing to collide 
against But if the volume occupies a sensible proportion of the 
total system, corrections are required to Guldberg and Waage’s 
law, and any attractions between the molecules, which will 
necessarily increase the number of collisions, necessitates still 
further corrections, so that this method of attacking the problem 
lands us in difficulties The same is true of the thermodynamic 
method which has been given m detail, when other characteristic 
equations are employed, even the total pressure is not the sum 
of the “partial” pressures as it would be according to Dalton^s 
law The additive law breaks down also for all the other func- 
tions (E, 0 , etc ) We shall return to the problem after dealing 
with heterogeneous equilibria 

But first some of the other properties of the free energy must 
be stated Since for reversible changes --tjxiT—pdv it fol- 
lows that 


But /■(!?)_ 

/ n p. 

Therefore 7 


It should be noted that the decrease of E in a re iction is often 
represented by A and the corresponding evolution of energy (% r , 
the heat of reaction it constant volume) by U In terms of 
these quantities the equation becomes 


1 


dA 

dT 




which IS of the same form as before 
Again, since F depends, in reversible changes, only upon the 
state (because E, 1 , and 0 so depend) it follows that 


dvdT dldv 

and therefore _ ^ 

Since, wc cm write ld<j> — dQ this is identical with the equation 
already found, viz 

\dvJr KdlJv 

Heterogeneous Systems — heterogeneous system is one in 
which the whole system can be divided into discrete parts each 
of which 18 homogeneous but differs from its neighbours Each is 
called a “phase” Without at first considering such systems in 
general we may take the familiar case of a vessel containing a 
hquid and its vapour or a solid and a liquid These can at cer 
lam temperatures be in equilibrium with one another Putting 
aside the effects of gravity and other body forces, when equili- 
brium exists the pressure must be uniform throughout the system 
for mechanical reasons, provided there is no curved interface be- 
tween the phases, and the temperature must be uniform through- 
out for reasons depending upon conduction and radiation I he 
values of these variables are independent of the relative amounts 
of liquid and vapour Let i and m be the masses of the two 
phases in a system of unit mass, and let Vi and be their speciffc 
volumes {t e , volumes per unit mass) then the total volume is 
(i — The uniform pressure is the saturation pressure, 
we denote it by the symbol ir the value of which experiment 
shows to be independent of the volume but dependent upon the 
temperature The total energy is E"»{i*-m)E\+mht where Ei 
and are the energies per unit mass of the respective pliases 
Ihe cntropy is Any heat that enters may 


be divided into two parts corresponding to the phases it passes 
into Since the law of summation obviously applies throughout 
we can write 


dQ ^CdTA-ldV as before 

— {(i — w) ai+tncTi] dl -i-ld { (i — m) vi+mvi] 
provided, at least, that neither of the phases vanishes Now the 
same considerations as before give 


/ 



since V IS independent of V Ihe change of volume is (t> 8 — ri)dw 
so that the equation becomes 

dQ*» {(i — m)(ri4-»to-s)dr4-r(t»»— »i) ^dm 

The heat taken in when unit mass evaporates at constant 
temperature is called the latent heat of ev iporation , it is equal 
to the coefficient of dm and is therefore 


L=-T {V 2 -V 1 ) 


dir 

dT 


This IS the equation of latent heat for a change of phase first given 
in the present form in 1850 by Clausius but actually found to be 
verified by experiments made in the case of the change of ice 
into water by Lord Kelvin in 1850 before he had accepted the 
law of the conservation of energy These experiments were first 
interpreted in terms of a calculation made by his brother J ames 
Thomson m 1849 based upon Carnot’s theory of the conservation 
of heat (not energy) — the effect to be expected from lowering a 
quantity of heat through one degree being determined, not by 
theory^ but by comparison with results obtained from Regn iiilt’s 
experiments on steam The lowering caused by an increase of the 
equilibrium pressure tt by 140 atmospheres is about one degree 
centigrade It is a lowering in the case of icc water because 
t>ioo>ruat«r, it IS a rise in the transition temperature {le the 
boiling fioint) m the case of water steam because 
We can conveniently take the equation 111 the form 
dQ « {(I'-m) (Xi-^PUTi\ dT+Ldfn 
so that the independent variables become T and m Consider 
now an adiabatic change, then 

dm (i—m)(Ti+nuT2 

If 


Since the symbols cri, at stand for saturation values, cri is positive 
but a 2 may be negative If wc write (-^(Ta) in such case for its 
positive numerical value we find that dm will be negative when 
dT IS negative provided that (i— m)<ri is numerically less than 
w(-^at), tc, that liquid will form in the case of water steam 
when the temperature lowers Since the water deposits most 
readily on particles of dust, etc , m the vessel a cloud v\ ill appear 
This 18 obviously most likely to happen when the amount of 
water initially present (i— w) is small compand with the 
amount of vapour (w) In the case of a positive value for 0% no 
cloud can form 

A reversible isothermal expansion of a mixture of water and 
steam alw ays causes evaporation 

Phase Rule. — ^We have considered the co-existence of water 
and steam and of ice and water in separate phases Ihc possi 
bility of this co-existence is determined by the phase rule due to 
Willard Gibbs Ihe dividing surfaces between the phases art 
presumed to be plane so as to exclude effects arising from sur 
face tension The phase rule asserts that the number of indc 
pendent variations of which a system of co cxistt nt ph iscs is 
capable is C+2--P where C is the number of independenth 
variable components m the whole system The term component 
must be carefully distinguished from constituent Thus in deal 
mg with water and steam, hydrogen and oxygen are constituents 
of each phase, but since they can only viry m diemically 
combining proportions it would be sufficient to specify either 
of them or even the amount of water present Thus there is 
only one component in this case If free hydrogen (or oxygen) 
were present as well in excess there would be an additional 
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component and there is again an arbitrary choice as to the two 
components to be selected The proof of the rule is that the 
system of phases is completely specified by the temperature, 
pressure and the d ita for the C components and between these 
C+2 quantities there are P independent relations (one for 
each phase), which characterize the system of phases 
For example, in the case of water which can exist (not neces 
sanly co-exist) as icc, water or steam there is one component 
and thre( possible phases so that if all arc present C-f 2-~P=o 
and there is no disposable relation — their states (defined by v 
and T) arc absolutely fixed If only two of the phases are present 
C+2— P-i, there is therefore one relation between various 
values of p ind T for equilibrium This relation gives the vapour 
pressure line or, in the case of ice and water, the connection be 
tween pressure and freezing point Again if there is only one 
phase present, there arc two disposable relations, m other words 
the pressure and temperature can vary independently of each 
other The number of disposable relations is known as the 
number of degrees of freedom (P) so that 
C+2-P-P 

When the number of phases that co-exist is the greatest possible 
the value of F is zero Of these phases not more than one can be 
gaseous because the components mix in such a phase in all 
proportions, so that two gaseous phases would intermingle and 
reduce to a single phase 

In considenng the equilibrium of such a system it is necessary 
to introduce a new function of the variables, this is done in such 
a way that the independent variables become T and p As 
before we have 

Tdep^dQ+Pos 

where Pos stands for a positive quantity Hence 
dF — dQ-pdv- Td<p—pdv"-‘Pos 
Adding to both suits d {pv—T<t>) 

diE-’Tip+pv)^ — +vdp-'Pos 
It follows that if the quantity in brackets on the left is calculated 
for the w+olt system its v due can only decrease in any change of 
the system th it t ikes place at constant pressure and temperature 
Or again, if an infinitesimal change, in which p' and T are kept 
constant, is made about a state of equilibrium, the change on the 
left hand side is zero It is sometimes called the thermodynamic 
potential at constant prfssure and temperature (Duhem), or since 
it IS concerned with the equilibrium of co-existent phases it may 
be called the paraphasi potential and will be denoted by f 
One Component System — Let there be one component only 
(C=i) Then if there are two phases there is one degree of 
freedom I here must therefore be a connection between p and P, 
this connection is the vapour pressure curve if the two phases 
are liquid and vapour Let the values of f per unit mass be fi 
for liquid and for the vapour 1 he total potential is therefore 

Now for equilibrium 

df == — fidw+fidw-o 
Jherefore fi = i*2 

that IS the potentials per unit mass are the same for the two 
phases Similarly for solid and liquid 

and ^or solid and vapour 

These three equations specify three curves on b, pT diagram 
The first two curves intersect at a point given by 
This point also satisfies all three curves Thus the three equili- 
brium curves must intersect at one point This point is cdled 
the triple point Further they cannot all intersect at any other 
common point for according to the phase rule there are no 
degrees of freedom when the three phases meet — the pomt of 
meeting is absolutely determinate 
Now the equations for these potentials are 


dfo*** •-^4>x4T+v^p 

Whence d(f2~fi)** *-(02“-<^i)dr+(i/2— 

for all points on the curve connecting p and T which are common 

to both vapour and liquid Hence this curve is also defined by 

/ \ dp 


The left hand side is 


latent heat 


Li2 

T 


Therefore Ln » T {vi—vi) , Liquid— >Vapour 

Similarly for the two other curves, 

Loi « T {vi—Vo) , Solid— ^Liquid, 

ai 

dp 

and Lo 2=* P(r2— Vo) -f— , Solid— > Vapour 

dl 

These are simply Clausius equations for the three possible changes 
of phase 

The trigonometric tangent to the slope of any one of the p, F, 

d p 

curves is given by the value of -7^ for the curve, 1 1 , 


dpu _ <t>2'^(Pl 

dl V2--Vi 


dpoi 

If 




and 


dpo <t> 2 -’<Po 


Vi'-Vo dT V 2 — V 0 

Hence at the triple point these arc obviously connected by the 
relation 


^ + (Vi-Vo) ^ ^ =0 

and therefore, at the triple point, 

Lo 2 — L0I + L12 

This relation does not hold at any other point 

It must be emph isized that m the above no assumption is 
made as to whether the single component is associated or not, 
nor whether it is equally associated in the several phases nor that 
the degree of association remains unchanged when the tempera- 
ture changes, nor even that the matter in the phase consists of 
molecules The decision in regard to such questions has no 
bearing on the investigations of this part of the subject What 
we do assume is that each of the homogeneous phases is quite 
definite when the temperature and the specific volume are 
definitely given 

Many Components. — ^When there are many components in 
each phase the subject becomes too complicated to be dealt with 
in this short article Ihe thermodynamics potential f for each 
phase will depend upon the masses of the components as well as 
upon r and p When its value is differentiated at constant 
temperature and pressure and equated to zero an equation is 
obtained of the form iUidwi+^t2dw2+ =0 The coeflfi 
cients jJLiy fi2y etc , are called the chemical potentials of the several 
components in the particular phase The final result is that the 
chemical potential of any one component must be the same for 
all the phases that are coexistent The problem of heterogeneous 
equilibrium in the general case would therefore be solved if only 
It were possible to obtain f as an explicit function of all the 
masses This is not possible unless the ideal gas laws are assumed 


OSMOTIC PHENOMENA 

When a tube has its lower end stopped by a suitable membrane 
and IS partly full of a solution, and the lower end is dipped in 
pure solvent, a difference of level is often maintained in the final 
state of equilibrium It is necessary that the membrane shall 
be permeable to the solvent but not to the solute — it shall be 
only semi-permeable in fact If it is permeable to both, equili- 
brium can only be attained when the concentration on both sides 
has come to the same value by diffusion Semi-permeable mem- 
branes are easily obtained that will act for months with hundreds 
of atmospheres difference of pressure between the two aides 
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Unglazed earthenware impregnated with colloidal ferrocyanide of 
copper by an electrolytic method constitutes such a membrane, 
impermeable to sugar and many salts but permeable to water 
It 18 only the final state of equihbnum that will be considered in 
this place When all flow is over, there is a difference of pressure 
between the two sides of the membrane this difference of pres- 
sure IS called the osmotic pressure It is, in general, a property 
not of the solution alone but m- 
volves the solvent also Loose 
definitions based upon the prop- 
erties of dilute solutions should 
be carefully avoided The ther 
modynamical study of osmotic 
pressure is based upon the im 
possibility of obtaining external 
work from an isothermal re- 
versible cycle (The efficiency of 
such a cycle is zero ) It is possible to evaporate a unit mass of 
the solvent from the solute, to change its pressure so that it can 
then be passed revernbly into the liquid solvent, and finally to 
pass it back into the solution through the osmotic membrane 
This cyclic senes of operations can all be conducted isothermally 
and reversibly In order that the concentration shall keep con- 
stant during the changes it is necessary that the mass of the 
solution sh ill be practically infinite or that the unit mass be 
infinitesimal The algebra ean be much simplified if a modifica- 
tion IS made in the process Any term, representing external 

work done is an expression of the type pdv Now, integrating 

by parts, pdv^piVi-piVi'- vdp^ and for a complete cycle 

of changes ^{p2'0z'- piv^ must equal zero and consequently 
adding expressions such as pdv comes, for the whole cycle, to the 
same thing as adding expressions such as several 

stages The imagined process can be supposed earned out in an 
irrangeracnt such as is shown in fig i (called by vanT Hoff an 
equilibrium box and used by him for dilute solutions only) Ihe 
solution and solvent are on opposite sides of a semi permeable 
membrane C and enclosed by means of ordinary pistons A and B 
Lateral cylinders are also provided with pistons, these cylinders 
are connected with the main cylinders by means of membranes 
permeable to the vapour alone The solution is at a hydrostatic 
pressure p and any vapour in its lateral cylinder at a pressure 
TTp which corresponds to the particular pressure of the solution, 
similarly for the solvent and its vapour we have the pressures 
TTo and TTo^ In making these provisions it is being defimtely 

recognized that the vapour pressure depends, not only upon the 
temperature but also upon the pressure of the solution or solvent 
(an example of this will be dealt with in connection with inter- 
facial effects) 

The cyclic senes of operations and the values of vdp correspond- 
ing to them are as follows —(The value of f vdp in each stage is 
denoted by S) 

I Remove unit mass (supposed infinitesimal compared with 
the total mass so as not sensibly to alter the concentration) of 
solvent from the solution by means of the lateral cylinder 
Piston A requires to be moved to the right to effect this trans- 
fer Since the pressures keep constant, 5 i«o 

II Change the pressure of the vapour removed, from TTp to 

To then 52 * I vdT where v is the specific volume of the 

Po 

vapour 

m Pass the vapour into the solvent reversibly at constant 
pressure 

5 'j«o 

iv Pass unit mass of solvent into solution through C at 
constant pressures (by moving A and B suitably) 



A C B 


Fig 1 


Adding all the values of 5 we obtain 




* vdr = o whence tt^ 


Thus It appears that the vapour pressure of the solution when 
the latter is at the pressure p must equal that of the solvent 
when at a pressure po where p—Po is the osmotic pressure It 
must be remembered that the standard vapour pressures as 
usually measured are for the cases when the liquids are at the 
pressures of their vapours alone 
It can easily be seen that this must be the case For if, other- 
wise, TTp is greater than tt^ it would only be necessary to put 

the lateral cylinders into communication for a flow of vapour to 
take place from left to right This would cause fresh evaporation 
from the solution (to maintain the equilibrium value of vapour 
pressure) and (for a similar reason) condensation of vapour into 
the solvent Since the evaporation from the solution would in- 
crease the concentration a flow through C from the solvent 
would take place to maintain the equilibrium Ihis action would 
go on unceasingly and a particular kind of perpetual motion 
would be obtained Unless we arc prepared to admit the possi 
bility of this type of perjietual motion, we must deny the assump- 
tion of any difference between the vapour pressures of the solvent 
and solution when measured under equilibrium conditions for the 
two liquids That the vapour pressure of a pure liquid must 
dcpenci upon the hydrostatic pressure was first shown by Sir 
William Thomson (Lord Kelvin) If a vertical capillary tube 
be placed in water, , under the bell jar of an air pump so 
that the air can bt removed, the water stands in the tube at a 
higher level than outside by the amount h where gph—2(Tlx^ p=* 
density of the liquid, c the surface tension and r the radius of 
the tube (See Surface Pi-nsion ) Now the vapour constitutes an 
atmosphere and between the inside and outside levels there is a 
difference of vapour pressure of gp'h approximately where p' is 
the density of the vapour No^v the essential difference betv^cen 
the liquid inside and out is that at the upper kvel inside it is at a 
less hydrostatic pressure than outside (equilibrium being main 
tamed by the effects of the curvature of the surface) 

Hence ^ 

dp gpli 

=* p approximately 


It is easy to show that this is not approximate merely but exact 
for a pure liquid In the case of a solution however it requires 
modification (Porter, Soc Proc A 79, p 519 [1907]) To 
examine the case of a solution enclose a large volume V of solu 
tion in a cylinder, under pressure, fitted with a lateral chamber 
such as on the left of fig i replacing the membrane C by a 
solid base Conduct a cyclic senes of operation as follows — 
i Remove unit mass of vapour at constant pressure by means 
of the lateral cylinder the volume of the solution diminishes by 
s (say) and the vapour increases by v 

5i = o 

11 Compress the vapour removed and the solution to new 
equilibrium values 

f'’'(V-s)dp+ T” vdir 

J P 

ui Pass the removed vapour back into the solution at con- 
stant pressure for each 

58 = 0 


IV Compress solution by restoring the original pressure 
5 , = f ” Vdp 

dp 

If these changes are conducted isothermally and reversiblv they 
must add to zero Hence 



idp exactly 
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Since this is true, however small the change of pressure, we can 
write It in the differential form 

dir I dp ^ ^ 

V 

or more precisely (owing to the fact that all the quantities 
depend upon the pressures) 

drp Sp 
dp Vw 

I he quantity s stands for the shrinkage of the volume of the 
solution when unit mass of solvent is removed from it, the amt 
mass being so small (or the volume so large) that no sensible 
change of concentration occurs Combining this result with the 
proved fact that in the state of equilibnum we can 

obtain an expression for the osmotic pressure, p^po For, employ- 
ing the integral form, the limits being from the standard values of 
the vapour pressures to the equilibrium values of the pressures 

^ ^dp ^ f ^ vdir and udpo = f vdw, 

where Tr^r and tt^ are the standard vapour pressures Subtract 
lug these, wt obtain an exact equation for the osmotie pressure 
jj sdp —jj udp ^ vdir - J* 

because rp « ir^p^ 

hrom this equation simpler approximate equations can be de- 
duced to ht particular cases 

The equality in the equilibrium vapour pressures may be 
shown in another way In fig 2 is represented a domed chamber 
separated into two portions m the lower part, by a membrane 
scmi-permeable to solvent liqutd, in the upper part, by one semi 
permeable to solvent vapour 1 he lower part contains solution 
and solvent on the opposite sides of the membrane, the upper 
p irt contains, besides the vapour, sufficient air on each side to 
make up the total pressures to p and p, respectively If the 
pressures due to the vapours arc not equal it is easily seen as 
before that a perpcluum mobile will be set up 

It ought to be added that, in the exat t equation for the osmotic 
pressure, there is no assumption 
as to the molecular state m 
either the liquid or vapour phases 
Any influence that the degree of 
association or dissociation may 
have is all taken mto account by 
the numerical values that can be 
found by direct experiment for 
u, s, and the standard vapour 
pressures When the approxi 
mate equation is used, the values 
ot R and u (or 0 both refei to 
unit mass and there is no refer 
once to molecules If we consider 
(so called) molecular values by 
multiplying u, 5, and R by such a 
factor that R becomes the uni 
versal value of the gas constant 
It may be presumed that this 
multiplier is at least an approximation to the molecular weight of 
the vapour m the vapour state but still no information is obtained 
as to the molecular state of either solvent or solute in the liquids 
Such information as we have concerning molecular states is 
obtained by the aid of gas theory as distinct from thermodynamics 
General Use of Semi permeable Membranes —Imaginary 
srmi permeable membranes are made great use of m theoretical 
investigitions, as m the above case Doubt has often been 
raised is to the validity of this procedure at any rate in those 


cases for which no real membrane of the kind has been manu- 
factured We know that such membranes are obtamable m cer* 
tain cases, e g , hot silica ('‘fused quatt*^’) transmits helium and 
not nitrogen, hot cast iron transmits hydrogen, indiarubber is 
permeable to carbon dioxide The curved surface to a liquid 
maintains a difference of pressure between the interior and 
extenor and thereby acts as a membrane semi-permeable to the 

vapour, and between a solution 
and the hquid solvent, as it has 
been already stated, very perfect 
membranes can be obtained In 
reality, m order to employ the 
thermodynamical argument, it is 
unnecessary that it should be 
possible to make any such mem 
brane Clerk Maxwell introduced 
the idea of “demons” instructed 
to let very fast molecules pass 
through an opemng and stop the 
slow ones, thereby increasing the 
effective temperature on one side 
of a partition and diminishing 
that on the other In this way he 
was able to show that the second 
law of thermodynamics does not 
hold for individual molecules but 
only for matter in the bulk In like manner we may suppose a 
row of good demons turning back all the sugar molecules and 
letting the water molecules through m such a way that the 
average distribution of the water molecules in the solvent region 
IS maintained in equilibrium Such a row of demons will be doing 
precisely what our semi permeiblc membrane is supposed to do 
and the average force per unit area they exert (viz 
corresponds exactly to the osmotic pressure It should be noted 
that It IS not exactly equal to the pressure the sugar molecules 
would exert if they were a gas with its molecules equally 



Fig 4 

crowded, because there is a differential effect due to the difference 
of density of the water on the two sides, but m dilute solutions it 
is not far from this value The most unsympathetic view that is 
permissible in connection with the use of membranes is that (hey 
provide a picturesque way of carrying out the virtual displace 
ments of concentrations, etc , which are employed in the appllca 
tions of the thermod)manaic potentials to equihbn^m problems 
Effect of Gravity— We can apply the membrane method 
to the effect of gravity m producing a gradient of concentration 
with the depth in a solution Columns of solution and solvent 
are connected across through scmi-permeable membranes at two 
levels distant dy apart (fig 3) The densities being p and po we 
have, on the solution side, dp^gpdy where dy is positive when 
measured downwards and, on the solvent side, dpo^gpody so 
that d{p^po)^g(p'^po)dy But p^po b the osmotic pressure, 

F, so the equation gives dP/dy^g (p—po) or dF/d/>«^— ^ 




p 

11 

P9 






1 

Kk 


p-h dp 


0 

0. 




SOLUTIOI 

1 

tOLVINT 



Fig 3 







©VaiM^lAROUIilS FQUATION] 


THERMODYNAMICS 


109 


If we di^etentiate, with respect to the exact equation lor the 
osmotic pressure the result is sdp^udpt^ 


d(p-po) U--S 



This differs from the above value, but the value just given is 
the vanation when the concentration is kept constant, the other 
13 the total variation In fact we can wntc 

^ U 
dp dp Be dy 

where CIS the concentration (measured in any convenient way) , 1 e, 
P“^Po __ dP (h 

p s Be dy 
Bp 

For dilute solutions ~ follows nearly the gas law If its exact 

value IS known, either m consequence of this law or from experi- 
ment, the value of dc/dy can be determined This result is of 
wide application There is no assumption that it is limited to 
true solutions Applied to a gamboge suspension it gives Pernn^s 
Law of the distribution with depth when the concentration is 
small, and allows also a calculation to be made of the very great 
deviations from Perrin's Law of distribution when the concen- 
tration is great {Trans Far Soc XVIII [1922], XIX [1923] 
XXI , 6s, 66 [1925]) 

Application of Membranes to Homogeneous Equilib 
rium — An interesting application can be made of semi perme- 
able membranes to determine the equilibrium constant for 
homogeneous equilibrium Fig 4 indicates the kind of equilib- 
rium box required The equilibrium which is taken as the type 
18 that for which the chemical equation is 
i^iAi + p%A2^ p$As + PiAi, 

and in addition an inert gas is supposed to be present, indicated 
by Ao, this takes no part 111 the reaction but modifies the total 
pressure of the mixture By appropriate movement of the semi- 
permeable membranes a cycle of changes is earned on leading 
eventually to the equation 


PiJ^^UidPi-\ P2 Ps Uidpd - P4 J^*U4dpi 

■■ function of the temperature alone 

This reduces to the mass action law when gas values are in- 
serted For detailed information in regard to its derivation 
reference must be made to the original paper (Trans Far So- 
ciety, 1919) Since the membranes may be made permeable to the 
vapours of the respective components the values of u and p may 
be taken to stand for the specific volumes (or molecular volumes) 
and pressures of these vapours 

Duhem Margules Equation*— -This information is in part 
supplied for condensed systems by a theorem put forward by 
Duhem in 1887 and subsequently interpreted by Margules (1895) 
By means of an equilibrium box similar to that m fig 4 we can 
produce the series of changes indicated in fig 5 The case of a 
homogeneous mixture of two components will be considered so 
that only two lateral cylinders are needed Pig 5 consists of 
three diagrams, one for each separated vapour and one for the 
liqmd mixture It should be mentioned that from a theoretical 



FlO 8 


point d mew (thoraaodynoimcally) there » no difference be- 
tween a adttticm and a mixture, at least, a mixture of mokcular 
type {amm emubiona must be excluded) Again, the opera- 


tions must be isothermal and reversible The presence of each 
component m the mixture lowers the vapour pressure of the 
other component Ihroughout each change the pressure m the 
lateral chambers must be perpetually maintained in equilibrium 
with the mixture by suitably moving the pistons Ihe detailed 
changes are as follows 

1 Remove a definite fraction, say fui of the molecules th m the 
mixture 1 he pressure in A cylinder goes down along ab th it 

ot B gois up — m both cases be 
cause the relative conant ration 
of B IS increased — along ah (on 
the B diagram) The mixture also 
changes along ab 

II Remove the same fraction 
/«2 of the molecules of B Ihc 
pressure in B goes down ilong he 
(on B diagram) and that of A 
goes up along be (on A dia- 
gram) , and that of the imxture 
changes along be (on the third 
diagram) The solution is now of 
the same concentration as at first 
and consequently the pressures 
at c must in each chamber be the 
same as at first, 1 , as at a 

III Lastly return the vapours 
in A and B to the mixture ad 
justing the rates of transfer so 
that the concentration of the 
mixture remains constant The 
changes m the three diagrams 

are m each case along ca and the original state is restored 
We will neglect the changes of volume of the solution because, 
for usual cases they are exceedingly small compared with the 
vapour changes Ihe total work done is the difference of the 
areas of the triangles on A and B, or 





Brj 

Bni 


and this sum must equal zero So far we might have considered 
masses instead of numbers of molecules (for the problem has 
nothing essential to do with molecules) We can now put 
'KV\^niRT and where R is the same for both The 

values of iti must now mean the numbers of molecules in the 
mixture reckoned as of the same constitution (t c , eithei single oi 
double molecules, etc ) as m the vapour state, and similarly for 
n% So that 

nj Stti , n% 

— * sa Q 

TTi Bfh TTj Bf%i 


The differential coefiRcients are partiols, the value of being 
constant during the change represented We can usefully repre 
sent the concentrations by molar fractions, that is,/ii * «i/ (%-fw2) 
and /ia « ^^/(wi+w*) so tliat + M2 *= i 
When this is done the equation becomes 

Ml diTi M2 dvt 

j « o 

TTi aMi ^1 »Mi 


or 


Ml logTTi ^ 


'dux 


dii% 


since dMa" — ^mi The advantage of the transformation to molar 
fractions is that the equation has been reduced to a symmetrical 
form the right hand being the same function of m^ that the left 
IS of Ml This IS the Margules Duhem equation It is not quite 
exact because the vapours have been treated as ideal gases and 
the changes of the volume of the mixture have been neglected 
For practical purposes, however, it is probably veiy much more 
accurate than experiments require The implication of the equa 
tion 13 that each side of it must he ihe same symmetrical function 
of Ml and M2, ^ ^ , it must be of the form /(miM ) and this must be 
the same for both vapours Unfortunately the law imposes no 
further restriction upon this function so that an endless number 
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of cases can arise Suitable simple values for the functions are 
I, M1M2 etc , each of which may be multiplied by an 

arbitrary constant and any number of terms may be taken 
simultaneously For any such function the equation can be 
integrated and it takes the form 

log ~ a logMi+/ 3 ;ia*+TMa*(i+ 3 Mi) etc 

ill 

and log ~ = a logM2+/3MiH7Mi* (1+3^2) etc 

U2 

where Hi andllj are the vapour pressures of the pure components 
and the constants «, / 3 , 7, etc must be the same for both If the 
first term on the right is sufficient we have 

Ti « ~ = I ^ 

III \ni+n 2 / V Mi + «2 

when 7 t 2 IS small 

This IS practically Raoult^s law when allowance is made for 
dissociation In very many cases two terms are necessary and 
a IS often unity The equation then becomes 

In fig 6 the curves for a mixture of acetone and ether are 
given The value of was determined from one point on the 
acetone curve but it fits equally well the curve for either The 
base line gives the molar % of acetone when read from left to 
right but It equally well gives the percentage of ether when 
read from right to left The experimental points were determined 
by J Sameshima (Amer J of ic XL , 1482, igi8) Examination 
of the equation shows that in this group of examples there is 
only one parameter, viz In fig 7 the shapes of the curves 
are shown for different values of the ordinates being w/U 
Examples can bt found for many values of /3 lor sulphuric 
acid and water ^=—06 except for dilute solutions, when a 
more compile ited formula is neccss iry Fig 8 gives the cose of 
gold in mercury In this cximple four terms are required If 
the base line is read from left to right the curve is the vapour 
pressure for mercury, if the base line is re id from right to left 
the curve gives the vapour pressure (though exceedingly small) 
of ^old in mercury In both cases these are the values of tti, 
which require to be inserted in 
the equations for the constant of 
homogeneous equilibrium The 
central part of the curve which 
slopes downward, is easily shown 
to be in an unstable region 
Where the curve is honzontal 
(towards the right of the figure) 

IS the concentration at which the 
equilibrium becomes unstable, 
m other words it represents the 
saturation concentration of the 
solution of gold The vapour 
pressure of the gold should at 
that point be the same as that of 
pure gold and that is seen to be 
the case by examimng the curve 
reversed Calcium chloride m 
water also requires four terms, 
curves are shown on fig 9 for this case at two temperatures 

Taking these cases as examples there is little likelihood of the 
vapour pressures required for the calculation of the equilibrium 
constant being determinable by any a prtort method and resort 
must be made to direct experiment — at any rate for the deter- 
mination of a few typical vdues from which the constants can be 
deduced Further information can be found in Trans Far Soc 
15, 1920, 24, 344, 405, 543 (1928) In the first of these papers a 
general form of equation is developed for three or more com- 
ponents 

Interfacial Effects. — In considenng equihbnum the interface 
between any two phases was considered as being plane It is only 


if it is plane that the pressure is uniform over the whole system 
There is a change of pressure on crossing the boundary equal to 

a ( ~ + “ ) where a is the surface tension and Ri and R2 are the 

VAi 

radii of curvature in any two mutually rectangular planes {See 
Surface Tension ) The pressure is greater on the concave side 
(as in a soap bubble ) We have seen that it increases the vapour 



Fig 8 

pressure if convex outwards, it increases the density also and, 
indeed, it may be expected to change all the properties which 
depend upon these I or example, the position of the triple point 
IS shifted when either the liquid or the solid phase has curved 
boundaries An equivalent change of pressure produced in any 
wav has the same effect As a matter of fact, the independent 
atmosphere of air acting m addition to the vapour pressure on 
ice and water shifts the triple point from 0075° C to exactly zero 
It clearly must do so because the ice water line under the pressure 



of one atmosphere goes through o'^C, and not 0075® C and the 
triple point lies on this line {Phtl Mag XXIX , 143, 1915 ) 
There is another effect at the interface which is present even 
if this surface is plane Consider a solution in equilibrium with 
its vapour The presence of the solute either increases or di- 
minishes the surface tension, for most salts it is an increase, for 
many orgamc substances such as oils, soaps, etc , it is a decrease, 
and the change is greater the greater the amount of the solute 
Now the existence of surface tension is a demonstration of tho 
possession by a surface lamina of more potential energy than^a 
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lanuxm m tbe body o! the phase The tendency being for the 
potential energy to take the lowest possible value» solute (being 
free to be displaced) will move toward the surface lamina or 
away from it according to which change will diminish the surface 
tension In stnetness therefore, the two phases are not delimited 
by mathematically sharp boundaries there is an intervening 
lamina whose structure depends upon both phases and is dif 
ferent from that in the body of 
cither This subject was first 
studied in detail by Willard 
Gibbs Following him, wc replace 
the actual distribution of ma- 
tenal by a umform distnbuUon 
in each phase and superimpose 
upon this an extra distribution 
(which may be negative) repre- 
senting the excess per unit area 
of any component in this super 
hcial lamina This excess is called 
the surface concentration and is 
usually denoted by <r When a surface tension is measured ex 
perimentally it is the value as modified by the surface layer which 
IS actually determined One effect of this non uniform distribution 
of the solute lb that when the solute tends to lower the surface 
considerably, small traces of it added to the pure solvent are suf 
ticient to produce very considerable lowering In fig lo, the curve 
shows the change of surface tension with the amount of soap 
added to the solute An amount of soap equal to a concentration 
of 0 2% produces a lowering to practically the same value as for 
I concentrated solution and a great part of this reduction is pro 
duetd by the first traces of soap that are added and go almost 
completely to the surface layer 
Willard Gibbs investigated thermodynamically the ^^surface 
concentration^^ to be expected External work is done not only 
In expansion of volume (pdJ) but also m the extension of the 
surface area (— erdf^) lienee dL^ 2 dip^irdV+crdA for revers- 
ible changes or diL — Fep+rV) ’- 4 >dT+Vd 7 r+adA 
Since E-^T<I)+tV depends omy up^n t^e state 

\dA/^ V^TT/a 
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Representing quantities for the liquid and vapour phases with 

RT 

suffixes I and 2 respectively, we have — dN where 


18 the volume of the vapour, tt the vapour pressure and N2 the 
number of molecules m the vapour In the liquid let ni equal 
total number of molecules of the solute and Ni those of the 
solvent m the solution Imagine a virtual displacement from 
the liquid to vapour phase at constant temperature and concen- 
tration produced by an extension of the area For unit increase 


of area ni changes by — 


dtti 

dA* 


and for the concentration to keep 


constant — “ so that dNi molecules of solvent evaporate 
m Ni 

Ni 

But diV’2=» — dAi =» drii Ihe change of volume dV is prac- 

til 

tically dVi [t c , neglecting change of volume of the liquid) 


Hence 


Again 


/dF\ / RTNxdnA \ 
\dA/*^ V fiird4 A 

vdTT/'t** \(J« TT \dn)^ 


in which an approximate value of the change of r with n has been 
inserted Hence finally 

dtiA p ^ 

“ RT dn 


where ha «« the excess molecules of solute in unit surface layer 
This is a mammum value for T, since more exact expressions for 


the vapour pressure tend to reduce it For strong solutions of 
sugar the simple expression goes up to four times the more exact 
value, but for dilute solutions it must be very near the truth 

THERMAL EFFECTS 


The thermal changes that take pUee m the case of dilution of 
solutions can be examined m a similar way to other latent heats 
If we enclose a solution and the solvent on opposite sides of an 
osmotic membrane in an “equilibrium box“ it ib easy to carr> 

dJ 

out a Carnot cycle of changes for which the tfiicicnc) is y 

We deduce, for the reversible latent heat of dilution correspond- 
ing to unit mass of solvent entering, the expression, 

//rcvcmbi «• exktly 

For the corresponding change of energy we must subtract the 
external work done, viz sdp — udpo, whence 

This latter must be very nearly the irreversible heat absorbed on 
stirring solvent into the solution inste id of through an osmotic 
membrine, because in the stirring process, the whole being at 
ordinary pressure, there is very little external work done and 
the latent heat is practicallv the energy change When po is 
small throughout, 

dP 

is practically 

and AE is practicallv ^ 

where P is the osmotic pressure Connecting P with the vapour 


pressure by the usual bul>stitution Ps *= Kl log 


Tn 

^ , 


AZ 




and, if s ind R are independent of temperature this becomes the 
same as an approximatt equation given b> Kirchhoff If this 


irreversible heat of dilution isi^ero, log — must be independent 

tttt 

of temperature 

This approximate law is known as von Babo s law 
Freezing Points — When a solution is m equilibrium with the 
solid phase of the solvent it is at its freezing point, and must 
have the same vapour pressure as the solid Piffercnt solutions 
m the same solvent must have the same freezing points if their 

vapour pressures (and therefore 
their osmotic pressures) are the 
same 

CryoIiy<Jrlc Points^If, at 

the freezing point the solution of 
one is saturated it Is then at a 
cryoh>dnc point A solution of 
common salt is at the point at 
about —22® C 

Freezing mixtures depend upon 
the fact that If salt be added to 
Ice It will dissoKe and cool the 
system owing to the latent heat 
of solution By adding fresh salt further cooling goes on until 
the solution becomes saturated at the final temperature reached 
The effect of adding various quantities is shown in fig 11 The 
expcnmcntal curve (dotted) differs from the curve, calculated 
from an approximate theory, mainly owing to the thermal ca 
pacity of the containing vessel It will be seen that the relative 
proportions of ice and salt may be varied within w ide hmits and 
the cryohydric temperature will be approached When the ma- 
terial cooled by the mixture has considerable thermal capacity 
the greateet chance of producing the lowest temperature is when 
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the amount of salt is about 30 per cent 

Irreversible Processes -^wmg to the universality of fric- 
tional forces every process that wc can conduct is in reality ir- 
reversible 1 runs require to be driven even on the level, ocean 
waves subside and winds cease soon after the cause producing 
them has ceased to be effective The motion of the piston of an 
engine allows the steam to be set in motion and tht kinetic energy 
that corresponds is ultimately transformed into molecular energy 
and is mainly unavailable for doing useful work It is true that 
so far as a difference of temper it urc is set up by friction some of 
the temperature energy may be transferred into work but the 
amount is incommensurable with the loss 
1 he most typically irreversible process is that in which i fluid 
IS forced through a nozzle or a porous plug Considering the 
steady state of adiabatic flow only, we have (1 ) an equality of 
the mass leaving and enteiing the plug, (11 ) an equality of the 
energy leaving and entering 1 he energy is in part the intrinsic 
energy E (per unit mass) ind in part energy of motion in bulk, 
I velocity squared (per unit mass) Further the incoming fluid 
does work P\V\ in forcing the fluid through and the outgoing fluid 
does work p v in forcing out the fluid in front of it, the gain of 
energy on this account is piVi—p V2 Hence the total gam of en 
ergy inside the plug is 

iE 2 +P 2 Vx-{ I F/) 

and m the steady adiabatic state of flow this is zero We assume 
that the two positions at which the energies arc reckoned are well 
outside the plug so that wc can consider the velocity, etc , as uni 
fornily distributed across the cross section When the ‘narrows’ 
inside the throttle or plug are reached the velocity attains a 
high value and a high viscous resistance is met with so that even 
V2 may be small in spite of the great difference of pressure on 
the two sides and further dissipation of energy takes place in 
the eddies that form on emergence Ihe result is that the fluid 
is much hotter on emergence than if it had expanded between 
the same extreme pressures reversibly and adiabatically in a 
cvlindtr We suppose for simplicity only a small difference of 
pressure etc , so that 

J(Li‘Pv)=-diiV) 

If the motion has been hnear and without frtetton it is known from 
hvdrod>iiamies tint 

d (J F ) = "—vdp 

so that the equation would reduce to 
dE-\-pdv o, 

which as wc know represents the heat entry in a reversible 
process To consider such a process would be equivalent, for 
example, to discussing the oscillation of a frictionless pendulum 
Such a pendulum would go on vibrating without loss of amplitude 
for ever and cveiy half period it would perfectly reverse its path 
The lack of reversibility of a real pendulum is entirely due to its 
meeting with frictional resistance to its motion The loss of ki- 
netic energy on the average is represented by the extra tempera- 
ture of the bob and air, together with the energy which is radi- 
ated out This ‘loss’ of energy of visible motion corresponds to 
an increase in the internal energy of the system such as would be 
caused by an entry of heat from outside and it produces the same 
effects Similarly in the problem of the flow of fluid if we add the 
frictional heat dq to the actual value of d{\V ) it may be expected 
by the law of conservation to give —vdp Hence 

d{E+pv)^-d{\V'^) ^--vdp+dq 
or dE-^rpdv dq 

Hence the actual value of the change on the left side is precisely 
the same as it would be if heat dq had entered reverstbly from 
outside the system In reality no heat has entered from outside 
but the frictional heat produces precisely the same effect as if it 
had done so The essential difference between the two cases is 
that if we were to reverse the reversible system the corresponding 
heat would be given out, but the fnctional heat is always positive 
m whichever sense the transformation proceeds Smee dq pro- 


duces the same effects as if it had come from outside reversibly 
It must increase the entropy by the amount dq/T although the 
change is really adiabatic so far as the whole system is concerned 
This can be illustrated by supposing the fluid to be an ideal gas 

7 2 ^2 

In such a case the increase of entropy is Cv log ^ log — But 

i 1 Vi 

dE =» CvdT and pv =» RT, 
hence d(E+pv) ^ {Cv+R)dT 

Neglecting d(JF*), as wc can do when the flow is slow (because it 
depends upon the square of F and the other changes are of the 
first order of small quantities), this must be zero, 1 e , df^o, 
so that no change of temperature occurs Hence T^^Ti and 


02 — 01 = i? log 


Vi 


further V2>Vi because pi>p2 So there is a 


positive increase of entropy, and its value is R log 


n 

Vl 



as we inferred it to be Since F-^pv (which is called the enthalpy) 
IS a quantity which depends onlv upon the state we can calculate 
it for any change (adiabatic or otherwise) between the extreme 
states It is most convenient to calculate it for a reversible change 
(which may not be adiabatic) Starting from 
dq^dE+pdv 
d {E+pv)^dq+vdp 

=Cprfr- 7 ’(|^)^#+w/- 


Hence if E+pv has the same value as at first the right hand must 
also be zero or 


= T {dv/dT)j,-v 

^dp / E->rV^ 

The left hand side is the amount the temperature falls in the plug 
experiment for unit fall of pressure It will be zero (as it is for a 
perfect gas) provided that 


T 


© 


P 


O 


or (by integration) v=^ If (p), 

where f(p) stands for any function of the pressure Kelvin and 
Joule found expenmentally that at moderate pressures air and 
carbon dioxide cool in the process while hydiogen warms In 
reality all fluids (gaseous or liquid) at certain temperatures and 
pressuies undergo neither warming nor cooling in the process 
At sufficiently high or sufficiently low temperatures all get hot 
ter, in an intermediate region of temperatures they may get 
cooler but they fail to do so if the pressure is above a certain 
limit which appears to be at about 15 times the critical pressure 
{Trans Far Soc , Discussion on the production and utilization 
of cold President’s opening remarks, 1022) 

General — The conclusions drawn from thermodynamics can 
be confirmed and extended by the aid of the pnnciples generalized 
in mechanics which enable problems to be approached from a 
different aspect Ihe two fields of enquiry overlap The thermo 
dynamical way ignores the precise mechanism of the various 
transformations making use of principles which arc independent 
of the particular mechanism This does not exclude the pos- 
sibility of information being obtained in other ways which arc 
not as independent of it and by which it may ultimately be pos 
sible to formulate with some degree of precision the nature of 
that mechanism Such methods are of course less abstract in 
the picture with which they present us but enormous difficulties 
are met with in dealing even with the simpler phenomena 
It is possible to examine the movements of the hands of a 
watch and to detect and discuss certain regularities of their 
movement, but it is another matter to predict (without taking 
the watch to pieces) what the precise mechanism inside may be 
The problems that are met with in chemical and other reactions 
are much more complicated than the movements of the bands of 
the watch It is only very gradually that an imperfect picture is 
being created Such help as is being given it by statistical me- 
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chanics is exceedingly valuable, but it is outside the scope of 
this article 

Bibliography — ^The fundamental reference is to the collected papers 
of R Clausius, translated into English by W R Browne as The 
mechamcal theory of heat (1879) In addition the following are the 
most important Bertrand, Thermodynamique (1887) , Duhem, TraiU 
Hitnentaire de michantque chintiquCf four volumes Duhem, Le 
potenltat thermo dymmtque et ses appkeattons d la michantque 
iktmtque (1895), etc (this is a more elementary treatise) , J Willard 
Gibbs Collected Papers 2 vols , especially the paper on Heterogeneous 
equilibrium (an edition published in 1928 includes his treatise on 
Statistical Mechanics which was previously pubbshed separately) , Max 
Planck Treatise on thermodynamics (translated by A Ogg) (3rd cd , 
1927) , 0 Sackur, Lehrbuch der Thermochemie und Thermo dynanuk 
(1917) (and especially the English translation by Gibson which 
contams a large amount of additional matter) (A W Po ) 

THERMOMETRY, the art of measuring temperature or 
degree of heat (Gr depfxds warm, iikTpov, a measure) The 
instruments used for this purpose are known as thermometers, 
or sometimes, when the temperatures to be measured are high, as 
pyrometers 

A brief sketch of the evolution of the thermometer is included 
in the article Heat The object of the present article is to discuss 
the general principles on which the accurate measurement of 
temperature depends, and to describe the application of these 
principles to the construction and use of the most important types 
of thermometer Special attention will be devoted to more recent 
advances in scientific methods of testing thermometers and to the 
application of electrical and optical methods to the difficult prob- 
lem of measuring high temperatures 

Zero Fundamental Interval — In all systems of measuring 
temperature it is necessary (i) to choose a zero or starting point 
from which to reckon, (2) to determine the size of the degree by 
subdividing the interval between two selected fixed points of the 
scale (called the ‘fundamental interval”) into a given number of 
equal parts The fundamental interval selected is that between 
the temperature of melting ice and the temperature of condensing 
steam, under standard atmospheric pressure On the Centigrade 
system the fundamental interval is divided into 100 parts, and 
the melting point of ice is taken as the zero of the scale We 
shall denote temperature reckoned on this system by the letter t, 
or by affixing the letter C It is often convenient to reckon tern 
perature, not from the melting point of ice, but from a theo- 
retical or absolute zero representing the lowest conceivable tem- 
perature We shall denote temperature reckoned m this manner 
by the letter 1, or 0, or by affixing the letters Abs In practice 
since the absolute zero is unattainable, the absolute temperature is 
deduced from the Centigrade temperature by adding a constant 
quantity, To, representing the interval between the absolute zero 
and the melting point of ice, thus T«/+To 

Arbitrary Scales — An arbitrary scale can be constructed by 
selecting any physical property of a substance which vanes regu- 
larly with the temperature, such as the volume of a liquid, or the 
pressure or density of a gas, or the electrical resistance of a metal 
Thus if V denote the volume of a given mass at the temperature t, 
and if Vo, Vi represent the volumes of the same mass at the 
temperatures 0° and 100® C, the size of i® C on the scale of this 
arbitrary thermometer is one hundredth part of the fundamental 
interval, namely (Vi— Vo)/ioo, and the temperature t at volume 
V IS the number of these degrees contained m the expansion 
V—Vo between 0° and C We thus arrive at the formula 
^«ioo(F-"7)/(Vi-Fo) (i) 

which IS the general expression for the temperature Centigrade 
on any such arbitrary scale, provided that we substitute for V 
the particular physical property selected as the basis of the scale 
If we prefer to reckon temperature from an arbitrary zero de- 
fined by the vanishing of V, which may conveniently be called 
the fu^amental zero of the scale considered, we have, putting 
V^o m equation (i), the numerical values of the fundamental 
zero To, and of the temperature T reckoned from this zero 

To«iooVo/(Vi-Vo), and T«ToV/Vo«/+To (2) 

It IS frequently convenient to measure temperature m this man- 
ner when dealing with gases 
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Absolute Scale.-— It is necessary for theoretical purposes to 
reduce all experimental results as far as possible to the absolute 
scale, defined as explained in Heat on the basis of Carnot’s prin 
ciple, which IS independent of the properties of any paiticular 
substance This scale can be most nearly realized m practice by 
observing the temperature on the scale of a gas thermorneter, 
and making special experiments on the gas to determine how far 
its scale deviates from that of the thermodynamical engine In 
the case of the gases hydrogen and helium, which can exist m the 
liquid state only at very low temperatures, the deviations from 
the absolute scale at ordinary temperatures are so small that 
they cannot be determined with certainty Thermometers con 
taming these gases are generally taken as the ultimate standards 
of reference in practical thermometry 

International Temperature Scale— -1 he experimental diffi 
cultics incident to the realization of the thermodynamic scale 
have made it expedient to adopt a practical scale designated as 
the International Temperature Scale This scale has been pro 
posed as the result of discussion extending over a considerable 
penod between the national laboratories of Germany, Great 
Britain, and the United States, and has been adopted pro 
visionally by the Seventh General Conference of Weights and 
Measures, meeting m Pans in 19^7 It is intended to represent 
the thermodynamic scale as closely as is possible with present 
knowledge for scientific and industrial purposes, and may be 
subject to revision as more accurate methods of measurement 
are evolved It is based on a number of fixed and rcproducibh 
equilibrium temperatures to which numerical \ alucs are assigned, 
and upKin the indications of interpolation instruments calibrated 
according to a specified procedure at the fixed temperatures A 
summary of the basic fixed points, and of the procedure to be 
adopted in realizing the practical scale, will be given at the end 
of this article 

MERCURIAL THERMOMETRY 

Mercurial thermometers will doubtless continue to be employed 
for the majority of measurements for which they aic suited, 
especially in cases where facihty of observation is more im 
piortant than the highest attainable degree of precision It is to 
be presumed, however, that the indications of such instruments 
will be reduced when necessary to the international stile by 
comparison with a suitable standard instead of being expiessed 
in terms of the mercurial scale as previously defined The some 
what exacting process of the calibration of the bore of a stand 
ard mercurial thermometer, which was essential to the reproduc- 
tion of the mercurial scale, becomes of secondary importance, 
since the calibration correction of each instrument will be auto 
matically included m the table of corrections supplied b> the 
testing laboratoiies Other corrections depend on the conditions 
under which the instrument is used 

Correction for Changes of Zero — ^The changes of zero are 
of two kinds (a) Secular rise of zero due to gradual recovery 
from changes or strains acquired by the bulb during the process 
of manufacture This process may bt hastened and subsequent 
changes practically ehminated by annealing the bul|;) after manu 
facture, and before final adjustment, at a high temperature, such 
as that of boiling sulphur (about 450° C) A thermometer which 
has not been so treated may show a rise of zero amounting to 
as much as 20® or 30° when exposed for some time to a tempera 
ture of 350® C (6) Temporary depression of zero after each 
exposure to c*, high temperature, followed by a slow recovery 
which may last for days or weeks The best thermometers of 
hard glass show a depression of zero amounting to about one tenth 
of I® C after exposure to 100® C In softer glass the depression 
IS usually greater and more persistent, and may amount to half 
a degree after 100® C At higher temperatures the depression 
generally increases roughly as the square of the temperature above 
o® C It may amount to 2® or 3® at 300® C The effect cannot 
be calculated or predicted in any senes of observations because it 
depends m so complicated a manner on the past history and on 
the time It is a most senous difficulty m accurate mercurial 
thermometry, especially at high temperatures The most satis- 
factory method of correction appears to be to observe the zero 
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immediately after each reading ^ and to reckon the temperature 
from the variable aero thus observed The rationale of this pro- 
cedure IS that the depression is produced at the high temperature 
much more rapidly than the subsequent recovery at the low tern 
periture The thermometer is taken trom the bath and allowed to 
cool rapidly by free exposure to the air As soon as it reaches 
40® or 50® C, It IS plunged m the melting ice, and the lowest point 
reached is t iken as the temporary zero 
The following formulae have been proposed by various ob 
servers to represent the depression of zero for different kinds of 
glass — 

Pernet, t rench mstal, dz»o 0040 (// 100)* ] 

C^uillaumc, Vtfrre o— icx) C, ** (8886^-f lo 84/ ) 10 1 / \ 

Bottdicr, Cristal dufy o—igo® C, (7970/4*329/ ) 10 ^ j 

„ Jena, 16, m , is«(7ioo/— Sf; 10"’ j 

The symbol dz m these formulae stands for the depression of 
zero produced by an exposure to a temperature / The depression 
IS about three times as large in French crystal as in English flint 
glass, and vanes roughly as the square of t V err e dur and Jena, 
16, 111 , are varieties of hard glass chosen as standards in France 
and Germany respectively, on account of the comparatively small 
depression of zero to which they are liable At low temperatures, 
up to 50® C, the depression is very nearly proportional to t, but 
It temperatures above 100® C it is necessary to adopt another 
formula in which the lemi depending upon is more important 
These formulae are useful as giving an idea of the probable size 
of the correction in any case, but they cannot be employed in 
practice except m the simplest cases and at low temperatures On 
account of these temporary changes of zero, a mercury thermom- 
eter intended for the most accurate work at ordinary tempera 
turcs (as in calorimetry) should preferably never be heated above 
40® or 50® C, and certainly never above 100° C Above 100® C 
the changes of zero become more irregular and more variable, 
depending on the rate of cooling and on the sequence of previous 
obscrvitions, so that even if the method of observing the zero 
if ter each reading is adopted, the order 
of precision attainable rapidly diminishes 
Correction of the Fundamental In 
terval — The thermometer to be tested is 
exposed to steam condensing at atmos- 
pheric pressure m an apparatus which is 
often called i “hypsometer ” constructed 
with double walls to protect the inner tube 
containing the thermometer from any 
cooling by radiation The standard atmos- 
pheric pressure at which the temperature 
of the steam is by definition equal to 100® 

C IS equivalent to that produced by a 
column of mercury 760 millimetres high 
ha\ing a density of 13 5951 at a 

place where the acceleration of gravity is 
9S0665 tm/aee", giviDg a prcssure equal 
to 1 013,250 dyn/cm* The atmospheric 
pressure at the time of observation is 
reduced to these units by applying the 
usual corrections for temperature and 
gravitation If the pressure is near 760 mm , the temperature of 
the steam may be deduced by assuming that it increases at the 
rate of i® C for 27 2 mm of pressure The following approximate 
formula for the temperature t of steam m terms of pressure p 
in mm has been adopted for the range between 680 and 780 mm 
t « 100+0 0367 (^— 760) —0 000023 (p— 760)* (4) 

A convenient type of hjpsometer is shown m fi^g i The boiler 
B IS separate from the steam jacket A surrounding the thermom- 
eter A gauge G is provided for indicating the steam pressure 
(difference from atmospheric) and a condenser C for returnmg the 
condensed steam to the boiler The thermometer is observed by 
the microscope M 

If the barometer has a brass scale correct at 0® C, and p be the 
reading m milhmctres the correction for temperature is made 
approximately by subtracting 000163 p mm 
If L IS the latitude and M theiieight of the station m metres 


above the sea-level, the correction for gravitation is approximately 
made by subtracting (00026 cos 2L+-0 0000002 M) p 

The zero of the thermometer is observed immediately after the 
steam pomt If n be the interval in degrees of the scale between 
the two observations, and if h be the temperature of the steam, 
the fundamental interval of the thermometer may be taken as 
100 n/t\y provided that /i, is nearly 100® C Since all the readings 
of a thermometer have to be corrected for the error of the funda 
mental interval, by dividing by the fundamental interval thus 
observed and multiplying by 100, it is a matter of some con- 
venience in practice to have the instrument graduated so that the 
difference between the readings in ice and at 100® C is very nearly 
100® of the stem The correction can then be apphed as a small 
percentage independently of the other corrections The method of 
determining the fundamental interval above described applies to 
all other kinds of thermometers, except that it is not generally 
necessary to observe the zero after the steam pomt The tempera- 
ture of the steam ti should be expressed in the scale of the ther 
mometer tested, if the scale differs appreciably from that of 
Regnault 

Pressure Correction — The corrections for variations of in- 
ternal and external pressure on the bulb are of some importance 
in accurate thermometry, but can be apphed with considerable 
certainty at moderate temperatures The correction for external 
pressure is assumed to be proportional to the change of pressure, 
and to be independent of the temperature It is generally deter 
named by enclosing the thermometer to be tested in a vessel of 
water and observing the change of reading produced by varying 
the pressure The correction is generally between one and two 
thousandths of a degree per centimetre of mercury change of 
pressure, but must be determined for each thermometer, as it 
Spends on the nature of the glass and on the form and thickness 
of the walls of the bulb The coefficient of the correction for 
internal pressure is greater than that for external pressure by the 
difference between the compressibility of mercury and that of 
glass, and may be calculated from it by assuming this relation 
If 60 b\y are the external and internal coefficients, expressed m 
degrees of temperature per centimetre of mercury, we have the 
relation 

61 = 60+000015, degrees per cm of mercury (S) 

The coefficient of internal pressure can also be determined by 
taking readings m the horizontal and vertical positions when the 
thermometer is at some steady temperature such as that of ice or 
steam The reading of the thermometer is generally reduced to an 
external pressure of one standard atmosphere, and to an internal 
pressure corresponding to the horizontal position It is also 
possible to include the mternal pressure correction in the scale 
correction, if the thermometer is always read m the vertical posi 
tion In addition to the variations of mternal pressure due to the 
column of mercury in the stem, there are variations due to capil 
lanty The mternal pressure is greater when the mercury is rising 
than when it is falling, and the reading is depressed to an extent 
depending on the fineness of the bore and the thinness of the walls 
of the bulb The capillary pressure does not depend only on the 
bore of the tube, but also apparently to an even greater extent on 
the state of the walls of the tube The least trace of dirt on the 
glass or on the mercury is capable of producing capillary pressures 
much greater than would be calculated from the diameter of the 
tube Even in the best thermometers, when there are no in- 
equalities of bore suffiaent to account for the observed variations. 
It IS seldom found that the mercury runs equally easily in all parts 
of the stem These variations of capillary pressure are somewhat 
capricious, and set a limit to the order of accuracy attainable with 
the mercury thermometer It appears that the differehce of read- 
ing of a good thermometer between a nsing and falling meniscus 
may amount to five or ten thousandths of a degree The difference 
may be reduced by continuous tapping, but it is generally best 
to take readings always on a nsing column, especially as the varia- 
tions m the angle of contact, and therefore in the ca^rfllary pres 
sure, appear to be much smaller for the rising meniscus In 
ordinary work the zero reading and the steam readmg would both 
generally correspond to a falling meniscus, the former necessanly, 
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the latter on account of the phenomenon of the temporary de- 
pression of zero, which causes the thermometer to read higher 
during the first moments of its exposure to steam than it does 
when the expansion of the bulb has reached its limit It is easy to 
secure a rising meniscus at the steam point by momentarily tool- 
ing the thermometer At the zero point the meniscus generally 
begins to rise after five or ten minutes The question however 
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Fig 2 —DIFFERENCES BETWEEN SCALES OF MERCURY AND GAS THER 
MOMETER8 AND HYDROGEN SCALE ACCORDING TO GUILLAUME AND 
CHAPFUI8 

IS not of much importance, as the error, if any, is regular, and 
the correction for capillarity is necessarily uncertain 
Stem exposure Correction — ^When the bulb of a mercury 
thermometer is immersed m a bath at a temperature /, ind a part 
of the column of mercury having a length of n degrees is exposed 
to a lower temperature /2, the reading of the thermometer will be 
lower by aXnX{t--h) degrees (nearly) than it would have been 
if the whole of the mercury and stem had been at the temperature 
/ The factor a in this expression is the apparent coefficient of ex 
pansion of mercury m glass, and vanes from 000150 to 000165 
for different kinds of glass In order to apply this correction, it is 
usual to observe h by means of an auxiliary “stem thermometer’* 
with its bulb placed near the middle of the emergent column n 
Occasionally stem thermometers with long thin bulbs are em- 
ployed to give more nearly the average temperature of the whole 
emergent column Owing to conduction along tht stem of the 
thermometer, and to heated vapours near the bath, the mean 
temperature determined in this manner is generally too low To 
allow for this empirically, an arbitrary reduction is often made in 
the value taken for n or a, but this cannot be reg irded as satis 
factory for work of precision The only practical method of re- 
ducing the correction is Vo limit the number of degrees n exposed, 
or, m other words, to work with thermometers of “limited range ” 
Each of these thermometers must then be corrected by comparison 
with a standard thennometcr free from stem exposure correction, 
such as a platinum resistance thermometer To secure results of 
any value the correction must be determined at each point under 
the actual conditions of observation under which the thermometer 
IS to be used In work of precision it is necessary to use ten or 
twenty thermometers to cover a range of 300®, as this is the 
only method of securing an open scale and reasonable accuracy 
as regards stem exposure 

GAS THERMOHETHY 

The deviations of the gas thermometer from the absolute 
scale are so small that this instrument is now universally re- 
garded as the ultimate standard in thermometry It had, in fact, 
already been adopted for this purpose by Regnault and others, on 
a pnon considerations, before the absolute scale itself had been 
invented Although the indications of a gas thermometer are not 
absolutely independent of the changes of volume of the envelope 
or bulb in which the gas is contained, the effect of any uncertainty 
m this respect is minimized by the relatively large expansibility of 
the gas The capricious changes of volume of the bulb, which are 
great a difficulty m mercurial thermometry, are twenty times 
less important in the case of the gas thermometer As additional 


reasons for the choice we have the great simplicity of the laws of 
gases, and the approximate equality of expansion and close agree 
ment of the thermometric scales of all gases, provided that they 
are above their critical temperatures Subject to this condition at 
moderate pressures and provided that thc> are not dissociated 
or decomposed all gases satisfy appioximatth the hws of Boyle 
and Charles These two laws are combined in the characteristic 
equation of the gaseous state vi? , pv^WY, in which p is the 
pressure and v the volume of unit miss of the gas m question 
and R IS a constant which \aries inversely as the molecular weight 
of the gas, and is approximitcly equal to the difference of lb** 
specific heats 

Practical Conditions and Methods. — In practice it is not 
convenient to deal with unit mass, but with an arbitrary mass M 
occupying a space V, so that the specific volume z^«=V/M It is 
also necessary to mcisure the pressure p in terms of mercury 
columns, and not in absolute units The numerical value of the 
constant R is adjusted to suit these conditions but is of no 
consequence in thermometry, as we are concerned with ratios and 
differences onlv The equation may be written in the form 
T=spV/RM, but in order to satisfy the essential condition that 
T shall be a definite function of the temperature in the case of 
a gas which does not satisfy Boyle s law exactly, it is necessary 
to limit the application of the equation to special cases which 
lead to definite, but not necessarily identical, thermometric scales 
There are three specul cists of practical importance, corre 
spending to three essenliilly distinct experimental methods 

Volumttnc Mtthod (constant pressure) — In this method V 
IS variable and p and M are constant This method was emploved 
by Gay Lussac, and is tvpified in the ideal thermometer with 
reservoir of variable capacity designed by Lord Kelvin It corre 
spends to the method ordinarily employed in the common liquid 
m-glass thermometer, but is not satisfactory in practice owing 
to the difficulty of making a bulb of variable and measurable 
volume the whole of which can be exposed to the temperature 
to be measured 

Manometnc Method (constant volume or dcnsitv) — In this 
method p is vanable and V and M are constant Variations of 
temperature are observed and measured by observing the corre 
spending variations of pressure with a mercury manometer keep- 
ing a constant mass M of gas enclosed in a volume V, which is 
constant except for the unavoidable hut small expansion of the 
material of which the bulb is made 

Gravimetric Method (constant-pressure) — In this method M 
IS variable and p and V are constant This method is generally 
confounded with (1 ) under the name of the constant-pressure 
method but it really corresponds to the method of the weight 
thermometer, or the “overflow” method and is quite distinct 
from an experimental standpoint, although it leads to the same 
thermometne scale In applying this method the weight M of 
the vapour itself mav be measured as m Regnault s mercury 
vapour thermometer or in Deville and Troost s iodine vapour 
thermometer The best method of measuring the overflow is that 
of weighing mercury displaced by the gas The mass of the over 
flow may also be estimated by observing its volume in a gradu 
ated tube, but this method is much less accurate 

In addition to the above, there arc mixed methods in which 
both p and V or M arc vanable, such as those emplo>ed by Rud 
berg or Becquerel, but these are unsatisfactory for precision, 
not leading to a sufficiently definite thermometne scale There is 
also a variation of the constant-volume method (11 ), m which 
the pressure is measured by the volumetric compression of an 
equal mass of gas kept at a constant temperature, instead of b> 
a manometer 

Construction of Apparatus — ^The manometnc or constant 
volume method was selected by Regnault as the standard, and 
has been most generally adopted since his time His apparatus 
has not been modified except in points of detail A description 
of his instrument will be found m most text books on heat 

A simple and convenient form of the instrument for general use 
IS Jolly’s (described m Poggendorff’s Jubelband, p 82, 1874), and 
represented in fig ^ The two vertical tubes of the manometer 
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are connected by an india-rubber tube properly strengthened by 
a cotton covering, and they can be made to slide vertically up and 
down a wooden pillar which supports them, they are provided 
with damps for fixing them in any position and a tangent screw 
for fine adjustment The connection between the bulb and the 
manometer is made by means of a three way tap The scale of 
the instruinent is engraved on the back of a strip of plane mirror 
before silvering, and the divisions 
are carried sufficiently far across 
the scale for the reflections of the 
two surfaces of the mercury to 
be visible behind the scale Par 
allax can thus be avoided and 
an accurate reading obtained 
without the necessity of using a 
cathetometer In order to allow 
for the expansion of the glass 
of the reservoir a weight ther 
mometer bulb is supplied with 
the instrument, made from an 
other specimen of the same kind 
of glass, and the relative expan 
Sion of the mercury and the glass 
can thus be determined by the 
observer himself The volume of 
the air bulb and that of the 
capillary tube and the small por 
tion of the manometer tube 
above the small beak of glass, the 
point of which serves as the fidu 
eial mark, arc determined by the 
instrument makeis The improve 
ments introduced by Chappuis, of 
the International Bureau at Sevres, in the construction of the con- 
stant volume hydrogen thermometer selected by the committee 
for the determination of the normal scale, are described m the 
text books {( , Watson’s Physics) 

Pressure Correction — ^In the practical application of the 
manometne method there are certain corrections peculiar to the 
method, of which account must be taken m work of precision 
The volume of the bulb is not accurately constant, but vanes 
with change of pressuie and temperature The thermal expan- 
sion of the bulb is common to all methods, and will be considered 
in detail 1 iter The pressure correction is small, and is determined 
in the sinie manner as for a mercury thermometer The value so 
determined, however, does not apply strictly except at the tem- 
perature to which it refers If the pressure-coefficient were con- 
stant at all tempc ratines and equal to e, the pressure correction, 
dty at any point i of the scale would be obtainable from the simple 
formula 

= — ioo)/T2 (6) 

where p is the initial pressure at the temperature T2 But as 
the coefficient probibly v irics m an unknown manner, the correc 
tion is somewhat uncert un especially at high temperatures An 
other \ery necessary but somewhat troublesome correction is 
the reduction of the manometer readings to allow for the varying 
temperatures of the mercury and scale Since it is generahy 
impracticable to immerse the manometer in a liquid bath to secure 
certainty and uniformity of temperature, the temperature must 
be estimated from the readings of mercury thermometers sus 
pended in mercury tubes or in the air near the manometer It 
IS therefore necessary to work in a room specially designed to 
secure great constancy of temperature, and to screen the man- 
ometer with the utmost care from the source of heat m measure- 
ments ot high temperature 

Stem exposure* — ^In all gas thermometers it is necessary m 
practice that the part of the gas in contact with the mercury or 
other liquid m the manometer should not be heated, but kept 
at a nearly constant temperature The space above the mercury, 
together with the exposed portion of the capillary tube connecting 
the manometer with the thermometnc bulb, may be called the 
'‘dead space ” If the volume of the dead space is kept as nearly 



as possible constant by adjusting the mercury always up to a 
fixed mark, the quantity of air m this space varies nearly m direct 
proportion to the pressure, i e , m proportion to the temperature 
of the thermometnc bulb at constant volume This necessitates 
the application of a stem exposure correction, the value of which 
IS approximately given by the formula 

dt^rt{t--ioo)/Tt (7) 

where r is the ratio of the volume of the dead space to the 
volume of the thermometnc bulb, and T2 is the mean tempera- 
ture of the dead space, which is supposed to be constant The 
magnitude of the correction is proportional to the ratio r, and 
increases very rapidly at high temperatures If the dead space 
IS I per cent of the bulb, the correction will amount to only 
one-tenth of a degree at 50® C, but reaches 5*^ at 445® C, and 
30° at 1,000® C It IS for this reason important m high tempera 
ture work to keep the dead space as small as possible and to 
know Its volume accurately With a mercury manometer, the 
volume is liable to a shght uncertainty on account of changes 
of shape in the meniscus, as it is necessary to use a wide tube 
in order to secure accurate measurements of pressure 
It IS possible to avoid this difficulty, and to make the dead 
space very small, by employing oil or sulphuric acid or other non 
volatile liquid to confine the gas in place of mercury {Phil Trans , 
A 1887, p 171) The employment of a hquid which wets the tube 
makes it possible to use a much smaller bore, and also greatly 
facilitates the reading of small changes of pressure At the same 
time the instrument may be arranged so that the dead space cor 
rection is automatically eliminated with much greater accuracy 
than it can be calculated This is effected as shown diagram- 
matically m fig 4, by placing side by side with the tube AB, con 
nectmg the bulb B to the manometer A, an exact duplicate CD 
closed at the end D, and containing liquid m the limb C, which 
IS of the same size as the branch A of the manometer and in di 
rect communication with it The tube CD, which is called the 
compensating tube, contiins a constant mass of gas under ex 
actly similar conditions of volume and temperature to the tube 
AB If therefore the level of the liquid is always adjusted 
to be the same m both tubes AB and CD 
the mass of gas contained in the dead 
space AB will also be constant, and is au 
tomatically eliminated from the equations, 
as they contain differences only 
Gravimetric Method — In the writ 
cr’s opinion, the gravimetric or overflow 
method, although it has seldom been 
adopted, and is not genenlly regarded as 
the most accurate, is much to be preferred 
to the manometne method, especially for 
work at high temperatures It is free from 
the uncertain corrections above enumer 
ated as being peculiar to the manometne 
method The apparatus is much simpler 
to manipulate and less costly to construct 
If the pressure is kept constant and equal 
to the external atmospheric pressure, there 
IS no strain of the bulb, which is particu 
larly important at high temperatures 
There is no dead space correction so long 
as the temperature of the dead space is 
kept constant The troublesome operation 
Fic 4 — M E T H 0 D OF of reading and adjusting the mercury col- 
coMPENSATioN umns of the manometer is replaced by the 

simpler and more accurate operation of weighing the mercury 
displaced, which can be performed at leisure The uncertain cor- 
rection for the temperature of the mercury m the manometer is 
entirely avoided 

The reasons which led Regnault to prefer the constant-volume 
thermometer are frequently quoted, and are generally accepted 
as entirely conclusive, but it is very easy to construct the con- 
stant-pressure or gravimetric instrument in such a manner as to 
escape the objections which he urges against it 
Compensated Differential Oas Thermometer.-— The chief 
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advantage of the gravimetric method, which Regnault and others 
appear to have missed, is that it is possible to make the meas- 
urements altogether independent of the atmosphenc pressure and 
of the observation of mercury columns This is accomplished by 
using, as a standard of constant pressure, a bulb S, fig 5, contain 
mg a constant mass of gis in melting ice, side by side with the 
bulb M, in which the volume of the overflow is measured The 
pressure in the thermometnc 
bulb 1 IS adjusted to equality 
with the standard by means of 
a delicate oil gauge G of small 
bore, in which the difference 
of pressure is observed by means 
of a cathetometer microscope 
This kind of gauge permits 
the rapid observation of small 
changes of pressure, and is far 
more accurate and delicate than 
the mercury manometer The 
fundamental measurement of 
the volume of the overflow 
in terms of the weight of 
mercury displaced at 0^ C involves a single weighing made at 
leisure, and requires no temperature correction The accuracy 
obtainable at ordinary temperatures in this measurement is about 
ten times as great as that attainable under the best conditions 
With the mercury manometer At higher temperatures the rela- 
tive accuracy diminishes m proportion to the absolute tempera 
ture, or the error dt increases according to the formula 

dt/t^--(T/T )dw/w, (8) 

where w is the weight of the overflow and dw the error This 
diminution of the sensitiveness of the method at high tempera- 
tures is commonly urged as a serious objection to the method, 
but the objection is really without weight in practice, as the pos 
sible accuracy of measurement is limited by other conditions So 
far as the weighing alone is concerned, the method is sensitive to 
one hundredth of a degree at 1,000° C, which is far beyond the 
order of accuracy attainable in the application of the other cor- 
rections 

Method of Using the Instrument — k form of gas thermome- 
ter constructed on the pnnciples above laid down, with the addi- 
tion of a duplicate set of connecting tubes C for the elimination of 
the stem exposure correction by the method of automatic com- 
pensation already explained, is shown m fig $ 

In setting up the instrument, after cleining, and drying and 
c ilibrating the bulbs and connecting tubes, the masses of gas on 
(he two sides are adjusted as nearly as possible to equality, in 
order that any changes of temperature in the two sets of connect 
mg tubes may compensate each other Ihis is effected with all 
the bulbs m melting ice, by adjusting the quantities of mercury in 
the bulbs M and S and equalizing the pressures The bulb T is 
then heated m steam to determine the fundamental interval A 
weight Wi of mercury is removed from the overflow bulb M in 
order to equahze the pressures again If W is the weight of the 
mercury at 0° C which would be required to fill the bulb T at 0° 
C and if W+^Wi is the weight of mercury at 0° which would 
be required to fill a volume equal to that of the bulb in steam at 
fi, we have the following equation for determining the coefficient 
of expansion d, or the fundamental zero To, 

fl^i = fi/To=* (tt^i+cWi)/(W— (9) 
Similarly if w is the overflow when the bulb is at any other tern 
perature and the expansion of the bulb is (fW, we have a pre 
ciscly similar equation for determining t m terms of To, but with t 
and w and rfW substituted for ti and Wi and <AVi In practice, if 
the pressures are not adjusted to exact equality, or if the volumes 
of the connecting tubes dp not exactly compensate, it is only neces- 
sary to include m te; a small correction dw, equivalent to the ob- 
served difference, which need never exceed one part m ten 
thousand 

It IS possible to employ the same apparatus at constant volume 
as well as at constaht pressure, but the manipulation is not quite 
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so simple, m consequence of the change of pressure Instead of 
removing mercury from the overflow bulb M in connection with 
the thermometnc bulb, mercury is introduced from a higher level 
into the standard bulb S so as to raise its pressur® to equality with 
that of 1 at constant volume The equations of this method are 
precisely the same as those already given, except thit w now sig 
nifies the ^‘inflow” weight introduced into the bulb S, instead ot 
the overflow weight from M It is necessary, however, to take 
account of the pressure coetficient of the bulb T, and it is much 
more important to have the masses of gas on the two sides of the 
apparatus equal than in the other case The thermometnc scale 
obtained in this method differs slightly from the scale of the 
manometne method, on account of the deviation of the gas com 
pressed at 0° C from Boyle's law, but it is easy to take account 
of this with certainty 

Another use to which the same apparatus may be put is the 
accurate comparison of the scales of two different gases at con 
stant volume by a differential method It is usual to effect this 
comparison indirectly, by comparing the gas thermometers sep 
arateiy with a mercury thermometer, or other secondary standard 
But by using a pair of bulbs like M and S simultaneously m the 
same bath, and measuring the small difference of pressure with 
an oil gauge, a higher order of accuracy may be attained in the 
measurement of the small differences than by the method of indi- 
rect comparison 

Expansion Correction — In the use of the mercury ther 
mometer wc are content to overlook the modification of the 
scale due to the expansion of the envelope, which is known as 
Poggendorff’s correction, or rather to include it in the sc ile cor 
rection In the case of the gas thermometer it is necessary to 
determine the expansion correction separately as our object is 
to arrive at the closest approximation possible to the absolute 
scale It IS a common misuke to imagine that if the rate of ex 
pansion of the bulb were uniform, the scale of the apparent ex 
pansion of the gas would be the same as the scale of the real 
expansion — m other words, that the correction for the expansion 
of the bulb would affect the value of the coefficient of expansion 
i/To only, and would be without effect on the value of the tern 
perature t deduced A result of this kind would be produced by 
a constant error in the initial pressure on the manometne method 
or by a constant error in the initial volume on the volumetric 
method, or by a constant error m the fundamental interval on any 
method, but not by a constant error m the coefficient of expansion 
of the bulb, which would produce a modification of the scale 
exactly analogous to Poggendorff's correction The correction to be 
applied to the value of t in any case to allow for any systematic 
error or variation m the data is easily found by differentiating the 
formula for t with respect to the vanable considered Another 
method, which is in some respects more instructive, is the 
following — 

Let 1 be the function of the temperature which is taken as the 
basis of the scale considered, then we have the value of t given 
by the general formula (i), already quoted in § 3 I et be the 
correction to be added to the observed value of T to allow for anv 
systematic change or error in the measurement of any ot tht 
dita on which the value of T depends, and let dt be the corre 
spending correction produced in the value of /, then substituting 
in formula (i) we have, 

f+^?f-ioo(T---To+crr--dro)/(Ti~To+dTi---dT ) 
from which provided that the variations considered arc small wt 
obtain the following general expression for the correction to / 

<f^«(<fr---(iTo)~(dTi--<n' )f/ioo (10) 

It IS frequently simpler to estimate the correction in this manner 
rather than by differentiating the general formula 

In the special case of the gas thermometer the value of 1 is 
given by the formula 

T « pV/mA « />V/R(Mo - M2) ( 1 1 ) 

where p is the observed pressure at any temperature ^ V the 
volume of the thermometnc bulb, and M the mass of gas remain 
mg m the bulb The quantity M cannot be directly observed but 
is deduced by subtracting from the whole mass of gas Mo con 
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lamed in the apparatus the mass M2 which is contained in the 
dtad space and overflow bulb In applying these formulae to 
deduce the effect of the expansion of the bulb, we observe that 
if dV IS the expansion from 0® C, and V the volume at 0® C, 
we may write 

\-V -hdV, T«/>(V +iA^)/RM-(/>Vo/RM) (i+dV/Vo), 
whence wt obtain approximately 

(12) 

If the coeflicient of expansion of the bulb is constant and equal 
to the fundamental coefficient / (the mean coefficient between 0® 
and 100® C ), wt have simply dV/V -ft, and if we substitute this 
value in the general expression (14) for dt, we obtain 

dt = (T~T) )jt ■=//(l - 100) (13) 

Provided that the correction can be expressed as a rational in 
tegral function of t, it is evident that it must contain the factors 
/ and (^-*100), since by hypothesis the scale must be correct at 
the fixed points 0® and 100® C, and the correction must vanish 
at these points It is clear from the above that the scale of the 
gas thermometer is not independent of the expansion of the bulb 
even m the simple case where the coefficient is constant The 
correction is by no means unimportant In the case of an average 
glass or platinum reservoir, for which } may be taken as 0 000025 
nearly, the correction amounts to —00625® at 50® C, to s S3® 
at 445° C, and to 22 5® at i 000° C 

The value of the fundamental coefficient / cm be determined 
with much greater accuracy than the coefficient over any other 
range of temperature The most satisfactory method is to use the 
bulb itself as a mercury weight thermometer, and deduce the 
cubical expansion of the glass from the absolute expansion of 
mercury as determined by Regnault Unfortunately the 1 eductions 
of Regnault ’s observations by different calculators differ consid 
erably even for the fundamental interval The values of the 
fundamental coefficient range from 00018153 Regnault and 
00018210 Moss, to 00018257 Chappuis The extreme difference 
represents an uncertainty of about 4 per cent (i in 25) m the 
expansion of the glass This uncertainty is about 100 times as 
great as the probable error of the weight thermometer observa- 
tions But the expansion is even less certain b<yond the limits of 
the fundamental interval Another method of determining the 
expansion of the bulb is to observe the linear expansion of a tube 
or rod of the same material, and deduce the cubical expansion on 
the assumption that the expansion is isotropic It is probable 
that the uncertainty involved in this assumption is greater in the 
case of glass or porcelain bulbs, on account of the difficulty of 
perfect annealing than m the case of metallic bulbs 

Except for small ranges of temperature, the assumption of a 
constant coefficient of expansion is not sufficiently exact It is 
therefore usuil to assume thit the coeflicient is a linear function 
of the temperature, so that the whole expansion from 0® C may 
be expressed in the form in which exse the fun 

damental coefficient /»a+ioo& Making this substitution in the 
formula already given, we obtain the whole correction 

rf/»(/+i!)T)/(f-ioo) (14) 

It will be observed that the term involving b becomes of consid- 
erable importance at high temperatures Unfortunately, it cannot 
be determined with the same accuracy as f, because the conditions 
of observation at the fixed points are much more perfect than at 
other temperatures Provided that the range of the observations 
for the determination of the expansion is co extensive with the 
range of the temperature measurements for which the correction is 
required, the uncertainty of the correction will not greatly exceed 
that of the expansion observed at my point of the range It is 
not unusual, however, to deduce the values of b and / from ob 
strvations confined to the range 0® to 100® C, in which case 
in error of i per cent , m the observed expansion at 50® C, would 
mean an error of 60 per cent at 445®, or of 360 per cent at 
I 000® C (Caljendar, Pktl Mag December 1899 ) Moreover, it 
by no means follows that the average value of b between 0® and 
100® C should be the same as at higher or lower temperatures 
The method of extrapolation would therefore probably lead to 


erroneous results In many cases, even if the value could be deter- 
mined with absolute precision over the fundamental interval It 
is probable that this expansion correction, which cannot be re- 
duced or eliminated like many of the othter corrections which have 
been mentioned, is the chief source of uncertainty m the realiza- 
tion of the absolute scale of temperature at the present time The 
uncertainty is of the order of one part in five or ten thousand on 
the fundamental mterval, but may reach o 5® at 500® C, and 2® 
or 3® at 1,000® C 

Thermodynamical Correction-— Of greater theoretical in- 
terest, but of less practical importance on account of its small- 
ness, is the reduction of the scale of the gas thermometer to the 
thermodynamical scale The deviations of a gas from the ideal 
equation pv^KO may be tested by a variety of different meth 
ods, which should be employed in combination to determine the 
form of the characteristic equation The principal methods by 
which the problem has been attacked are the following — 

(1) By the comparison of gas thermometers filled with different 
gases or with the same gas at different pressures (employing both 
gravimetric and manometnc methods) the differences in their 
indications are observed through as wide a range of temperature 
as possible Regnault, employing this method, found that the 
differences in the scales of the permanent gases were so small as 
to be beyond the hmits of accuracy of his observations Applying 
greater refinements of measurement, Chappuis and others have 
succeeded in measuring small differences, which have an important 
bearing on the type of the characteristic equation They show, 
for instance, that the equation of van der Waals, according to 
which all manometnc gas thermometers should agree exactly in 
their indications, requires modification to enable it to represent 
the behaviour of gases even at moderate pressures 

(2) By measunng the pressure and expansion coefficients of 
different gases between 0® and 100® C the values of the funda 
mental zero (the reciprocal of the coefficient of expansion or pres- 
sure) for each gas under different conditions may be observed and 
compared The evidence goes to show that the values of the 
fundamental zero for all gases tend to the same limit, namely, 
the absolute zero, when the pressures are indefinitely reduced 
The type of characteristic equation adopted must be capable of 
representing the variations of these coefficients 

(3) By observing the variations of the product pv with pres 
sure at constant temperature the deviations of different gases 
from Boyle’s law are determined Experiment shows that the 
rate of change of the product pv with increase of pressure, namely 
d{pv)/dp, is viry nearly constant for moderate pressures such as 
those employed in gas thermometry This imphes that the char- 
acteristic equation must be of the type 

(is) 

in which F(^) and f(B) are functions of the temperature only to 
a first approximation at moderate pressures The function F(^), 
representing the limiting value of pv at zero pressure, appears to 
be simply proportional to the absolute temperature for all gases 
The function /(^), representing the defect of volume from the 
ideal volume, is the slope of the tangent at to the isothermal 
of 6 on the pv, p diagram, and is sometimes called the “angular 
coefficient ” It appears to be of the form 6— c, in which is a 
small constant quantity, the “co-volume,” of the same order of 
magnitude as the volume of the liquid, and c depends on the co- 
hesion or co aggregation of the molecules, and diminishes for all 
gases continuously and indefinitely with rise of temperature This 
method of investigation has been very widely adopted, especially 
at high pressures, but is open to the objection that the quantity 
6— c IS a very small fraction of the ideal volume in the case of 
the permanent gases at moderate pressures, and its limiting value 
at IS therefore difficult to determine accurately 

(4) By observing the cooling effect dB/dp, or the ratio of the 
fall of temperature to the fall of pressure under conditions of con 
stant total heat, when a gas flows steadily through a porous plug, 
It IS possible to determine the variation of the total heat with 
pressure from the relation 

Sd 0 /dp^Bdv/d$^v (16) 
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(See Thermodynamics) This method has the advantage of 
directly measuring the deviations from the ideal state, since 
Qdv/dO^v for an ideal gas, and the cooling effect vanishes But 
the method is difficult to cany out, and has seldom been applied 
Taken m conjunction with method (3), the observation of the 
cooling effect at different temperatures affords most valuable evi- 
dence with regard to the variation of the defect of volume c— h 
from the ideal state The formula assumed to represent the varia- 
tions of c with temperature must be such as to satisfy both the 
observations on the compressibility and those on the cooling effect 
It is possible, for instance, to choose the constants in van der 
Waals's formula to satisfy either (3) or (4) separately withm 
the limits of expenmental error, but they cannot be chosen so as 
to satisfy both Ihe simplest assumption to make with regard to 
c IS that It vanes inversely as some power n of the absolute tem- 
perature, or that where Co la the value of c at the 

temperature Bo In this case the expression Bdv/dB-^v takes the 
simple form (m+i)C"- 6 The values of w, c and b could be calcu- 
lated from observations of the cooling effect Sd$/dp alone over a 
sufficient range of temperature, but, owing to the margin of ex- 
perimental error and the paucity of observations available, it is 
better to make use of the observations on the compressibility m 
addition to those on the cooling effect It is preferable to calcu- 
late the values of c and b directly from equation (i6), m place of 
attempting to integrate the equation according to Kelvm’s method 
because it is then easy to take account of the variation of the 
speciffc heat S, which is sometimes important 

Having found the most probable values of the quantities c, b 
and n from the experimental data, the calculation of the correc- 
tion may be effected as follows The temperature by gas ther- 
mometer IS defined by the relation T»/>z>/R, where the constant 
R IS determined from the observations at 0® and 100® C The 
characteristic equation in terms of absolute temperature B may be 
put m the form B^pv/R'+g, where ^ is a small quantity of the 
same dimensions as temperature, given by the relation 

q«(c-6)^/R (17) 

The constant R' is determined, as before, by reference to the 
fundamental mterval, which gives the relation R'/R — i-f 
(qi— go)/ioo, where gi, go are the values of g at 100® and 0° C 
respectively 

The correction to be added to the fundamental zero To of the 
gas thermometer m order to deduce the value of the absolute 
zero 60 (the absolute temperature correspondmg to 0® C) is given 
by the equation, 

-To =» go - (gi - qo)do/ioo (18) 

The correction dt to be added to the centigrade temperature t by 
gas thermometer reckoned from o® C in order to deduce the 
corresponding value of the absolute temperature also reckoned 
from 0® C IS given by the relation, deduced from formula (10), 

<fr»(g-go)-(gi-go)//ioo, (19) 

where g is the value at C of the deviation (c — &)^/R The 
formulae may be further simplified if the index w is a simple 
integer such as i or 2 The values of the corrections for any given 
gas at different initial pressures are directly proportional to the 
pressure 

Values of the Corrections — ^If we take for the gas hydrogen 
the values c—iscc ato°C, ^*8occ, with the index fn* i 5, 
which satisfy the observations of Joule and Thomson on the cool 
mg effect, and those of Regnault, Amagat and Chappuis on the 
compressibihty, the values of the absolute zero 60, calculated from 
Chappms’s values of the pressure and expansion coefficients at 
100 ems initial pressure, are found to be 273 10® and 27305® 
respectively, the reciprocals of the coefficients themselves being 
27303 and 27322 The corrections are small and of opposite 
signs For nitrogen, taking Co««i58, 6»ii4, «»is, we find 
similarly 273 10® and 273 13® for the absolute zero, the cor- 
rection tfo— To in this case amounting to nearly i® The agree- 
meni is very good considering the difficulty of determining the 
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small deviations c and b, and the possible errors of the expansion 
and pressure coefficients It appears certain that the value of the 
absolute zero is within a few hundredths of a degree of 273 10^ 
Other observations confirm this result within the limits of expen 
mental error The value of the index n has generally been taken as 
equal to 2 for diatomic gases, but this does not satisf> iilber the 
observations on the cooling effect or those on the comprtissibility 
so well as w—is, although it makes comparatively little dif 
ference to the value of the absolute zero The value deduced from 
Travers’s observation of the pressure coefficient of hehum is 
273 13^, taking which is the probable value of the index for 
a monatomic gas The application of the method to the con 
densible gas carbonic acid is mteresting as a test of the method 
(although the gas itself is not suited for thermometry), because 
its deviations from the ideal state are so Urge and have been so 
carefully studied The observations of Joule and Ihomson on the 
cooling effect give ^:«sa3 76 c c , b^o-s% c c , 2, provided that 

allowance is made lor the variation of the specific heat with 
temperature as determined by Regnault and Wiedemann Chap- 
puis’s values of the pressure and expansion coefficients agree ui 
giving 273 05® for the absolute zero, the values of the corrections 
T4, bemg 46® and 58® respectively 

The values of the scale correction dt deduced from these formu 
lae agree with those experimentally determined by Chappms in 
the ease of carbonic acid witlun the limits of agreement of the 
observations themselves The calculated values for mtrogen and 
hydrogen give rather smaller differences than those found expen 
mentally, but the differences themselves are of the same order as 
the experimental errors The deviations of hydrogen and helium 
from the absolute scale between 0° and 100® C are of the order 
of 001® only, and beyond the limits of accuracy of experiment 
Even at —250® C (near the boiling point of hydrogen) the cor 
rections of the constant volume hydrogen and helium thermome 
ters are only a tenth of a degree, but as they are of opposite signs, 
the difference amounts to one fifth of a degree at this point, which 
agrees approximately with that observed by Travers For a fuller 
discussion of the subject, together with tables of corrections, the 
reader may refer to papers by Callendar, Phd Mag v p 48 
(1903), and D Berthelot, Trav et M6m Bur Int Pans, xin 
(1903) Berthelot assumes a similar type of equation to that 
given above, but takes «=2 m all cases, following the so called 
law of corresponding states This assumption is of doubtful 
validity, and might give rise to relatively large errors in the case 
of monatomic gases 

Ltmitatwns — In the application of the gas thermometer 
to the measurement of high temperatures certain difficulties are 
encountered which materially limit the range of measurement and 
the degree of accuracy attainable These may be roughly classi- 
fied under the heads — (i) changes m the volume of the bulb, 
(2) leakage, occlusion and porosity, (3) chemical change and 
dissociation The difficulties arise partly from defects in the 
materials available for the bulb, and partly from the small mass 
of gas enclosed The troubles due to irregular changes of volume 
of glass bulbs, which affect the mercury thermometer at ordinary 
temperatures, become so exaggerated at higher points of the scale 
as to be a serious source of trouble m gas thermometry in spite of 
the twenty fold larger expansion 

The difficulties of leakage and porosity occur chiefly with por- 
celain bulbs, especially if they are not perfectly glazed A similar 
difficulty occurs with metallic bulbs of platinum or platinum 
mdium, m the case of h>drogcn, which passes freely through the 
metal by occlusion at high temperatures The difficulty can be 
avoided by substituting either mtrogen or preferably argon or 
hehum as the thermometric material at high temperatures With 
many kinds of glass and porcelain the chemical action of hydro 
gen begins to be appreciable at temperatures as low as 200® or 
300® C In any case, if metallic bulbs are used, it is absolutely 
necessary to protect them from furnace gases which may contain 
hydrogen This can be effected either by enclosing the bulb in a 
tube of porcelain, or by using some method of electric heating 
which cannot give rise to the presence of hydrogen At very high 
temperatures it is probable that the dissociation of diatomic gases 
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Jike nitrogen might begin to be appreciable before the limit of 
resistance of the bulb itself was reached It would probably be 
better, for this reason, to use the monatomic and extremely ineit 
gases argon or helium 

On account of these and similar difficulties, it appears probable 
that the extreme limit of gas thermometry, even with the best 
metallic bulbs, must be placed in the neighbourhood of i,6oo° C 
A great deal of valuable work has been done in recent years in 
this direction especially at the Reichsanstalt and the USA 
Bureau of Standards, by which the limitations of our knowledge 
of the absolute scale in this region have been materially nar 
rowed The methods employed m these researches do not involve 
any fresh questions of principle, and it would be impossible in the 
limits of the present article to give an intelligible account of the 
intricate details and results But it may be doubted whether any 
advantage gained by the extension of the bulb method, as usually 
practised, from i,ioo® to i,6oo® is not more than neutralised in 
point of accuracy by the subsidiary corrections such as that for 
the expansion of the bulb, most of which increase in uncertainty 
more rapidly than as the square of t At these and higher temper- 
atures it would appear that the accurate extension of the absolute 
scale must rest pnmanly on improvements in the measurement 
of total radiation for which the fourth power law is now firmly 
established by comparison with the gas thermometer at lower 
temperatures over a very wide range ( See Heat ) 

Other Methods — Many attempts have been made to over 
come the difficulties of gas pyrometry by adopting other methods 
of measurement Among the most interesting may be men- 
tioned (i ) The variation in the wave length of sound The ob 
jection to this method is the difficulty of accurately observing the 
wave length, and of correcting for the expansion of the material 
of the tubes in which it is measured Ihere is the further objec 
tion that the velocity vanes as the square root of the absolute 
temperature (ii ) A similar method, but more promising, is the 
variation of the refractivity of a gas, which can be measured with 
great accuracy by an interference method Sere again there is 
difficulty m determining the exact length of the heated column of 
gas, and in maintaining the temperature uniform throughout a 
long column at high temperatures These difficulties have been 
ingeniously met by D Berthelot {Comptis Rcfidu^, 189 s, 120, p 
831) But the method is not easy to apply, and the degree of 
accuracy attainable is probably inferior to the bulb method 
(ill ) Methods depending on the effusion and transpiration of 
gases through fine orifices and tubes have been put in practice 
by Barus and by the writer The method of transpiration, when 
the resistance of the tube through which the current of gas is 
passed is measured on the Wheatstone bridge principle (Nature, 
23rd March 1899), is extremely delicate, and the apparatus may 
be made very small and sensitive, but the method cannot be used 
for extrapolation at high temperatures until the law of increase of 
resistance has been determined with certainty This may be 
successfully accomplished in the near future, but the law is 
apparently not so simple as is usually supposed 

ELECTRICAL THERMOMETRY 

The convenience of the mercurial thermometer lies m the 
fact that It is complete in itscli, and can be read without sub- 
sidiary appliances beyond a magnifying glass Its weakness 
lies in the very limited range of each single instrument, and 
m the troublesome and often uncertain corrections which must 
be applied to its readings in all work of precision Electrical 
thermometers have the disadvantage of requiring auxiliary 
apparatus, such as galvanometers and resistances, the use of 
which involves some electneal training But they far surpass 
the mercurial thermometer in point of range, delicacy and adapt 
ability, and can be applied to many investigations in which 
ordinary thermometers are quite useless 

There are two kinds of electrical thermometers, which depend 
on different effects of heat on the electrical properties of metals 
(i) The Thermocouple, or Ihermoptle, which depends on the 
production of a thermoelectric force when the junctions of 
different metals in an electnc circuit are at different tempera- 


tures, and (2) the Electrical Reststance Thermometer, the action 
of which depends on the fact that the resistance of a pure 
metal to the passage of an electnc cunent increases very con- 
siderably when the temperature is raised The theory of the 
thermocouple is discussed in the article Thermoelectricity, as 
it possesses many points of interest, and has been studied by 
many skilful experimentalists The electrical resistance ther 
mometer is of more recent origin, but although the theory has 
been less fully developed, the practice of the method bids fair 
to surpass all others in the vanety and accuracy of its applica 
tions In order to secure the widest possible range and the 
greatest constancy, m either variety of electrical thermometer, 
advantage is taken of the great stability and infusibility charac 
tenstic of the metals of the platinum group Other metals are 
occasionally used in work at low temperatures with thermo- 
couples for the sake of obtaining a larger electromotive force, 
but the substitution is attended with loss of constancy and 
uncertainty of reduction, unless the range is greatly restricted 
Applications of the Thermocouple — ^The pnncipal uses of 
the thermocouple m thermometry are for measuring high tempera 
tures, and for measuring small differences of temperature, more 
particularly when the temperature is required to be measured 
at a point, or in a very small space The electromotive force of 
the couple depends only on the temperature at the plane of 
junction of the two metals, which can be very exactly located 
A typical instance of a measurement to which the thermocouple 
is peculiarly suited is the determination of the cyclical variations 
of temperature at accurately measured depths from one tenth to 
one hundredth of an inch in the metal of the cylinder of a heat 
engine, the interior surface of which is exposed to cyclical vana 
tions of temperature in the working of the engine The exact 
depth of the plane of junction can be measured without difficulty 
to the thousandth of an inch The insertion of the wire makes the 
least possible disturbance of the continuity of the metal There 
is no lag, as the thermometer itself is part of the metal The 
instantaneous value of the temperature at any paiticular point of 
the stroke can be measured separately by setting a periodic 
contact to close the circuit of the galvanometer at the desired 
point A further advantage is gamed by measuring only the 
difference of temperature between two junctions of a thermo 
couple at different depths, instead of the whole interval from some 
fixed point None of these advantages could be secured by the 
use of any ordinary thermometer, some depend on the fact that 
the method is electrical, but some are peculiar to the thermo- 
couple, and could not be otherwise attained 
On the other hand, the thermocouple is not well suited for 
thermometry of precision on account of the smallness of the 
electromotive force, which is of the order of ten microvolts only 
per degree for the most constant couples By the use of very 
delicate galvanometers it is possible to read the hundredth or 
even in special cases to the thousandth of a degree on this small 
difference, but unfortunately it is not possible to eliminate acci 
dental thermal effects in other parts of the circuit due to small 
differences of temperature and material These accidental effects 
seldom amount to less than one or two microvolts even in the 
best work, and limit the accuracy attainable in temperature 
measurement to about the tenth of a degree with a single platinum 
thermocouple This limit can be surpassed by using couples of 
greater thermoelectric power and less permanence, or by using 
a pile or series of couples, but in either case it is doubtful whether 
the advantage gained in power is not balanced by loss of sim 
plicity and constancy A method of avoiding these effects, which 
the writer has fbund to be of great use in delicate thermoelectric 
researches, is to make the whole circuit, including all the terminals 
and even the slide wire itself, of pure copper Platinoid, german 
silver, constantan and other alloys most commonly used for 
resistance and slide wires, are particularly to be avoided, on 
account of their great thermoelectric power when connected to 
copper Mangamn and platinum silver are the least objectionable, 
but the improvement effected by substituting copper is very 
marked It is clear that this objection to the use of the couple 
does not apply so strongly to high temperatures, because the 
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electromotive force of the couple itself is greater, and the accuracy 
attainable is limited by other considerations 
The Resistance Thermometer^In practice the resistance 
thermometer is almost invariably made of platinum, since there 
is very seldom any advantage to be gamed by the substitution 
of baser metals The instrument is for this reason often referred 
to simply as the “platinum thermometer ” It is important that 
the platinum should be pure, both for the sake of uniformity and 
also because the change of electrical resistance with temperature 
IS greatly diminished by impurities The observation of the 
fundamental coefficient, which is 00390 (or rather larger than 
the coefficient of expansion of a gas) for the purest metal hitherto 
obtained, is one of the most delicate tests of the purity of the 
metal In addition to the constancy and mfusibility of the metal, 
a special advantage which is secured by the use of platinum is 
the close agreement of the thermo dynamical scale with the 
platinum scale of temperature, as defined by the formula 

p^ = ioo(R— Ro)/(Ri— Ro), (20) 

in which the symbol pt stands for the temperature on the platinum 
scale centigrade, and R, Ri and Ro are the observed resistances 
of the thermometer at the temperatures pt, 100° and C 
respectively A platinum thermometer is generally arranged to 
read directly in degrees of temperature on the platinum scale, 
just as a mercury thermometer is graduated in degrees on the 
mercury scale The reduction to the scale of the gas thermometer 
IS most conveniently effected by the difference formula 

t--pt=‘dt(t—ioo)/jo,ooOy (21) 


in which d IS a constant, called the difference coefficient, the value 
of which for pure platinum is i 50, but varies somewhat for 
commercial specimens This formula was first given by H L 
Callendar as the result of a series of comparisons of different 
platinum wires with each other and with other metals, and also 
> ith an air thermometer over the range 0° to 625° C The plati 
num wire m these comparisons was enclosed inside the bulb of 
the air thermometer itself, and disposed in such a manner as to 
be at the mean temperature of the bulb m 
case the temperature was not quite uni- 
form throughout (Phil Trans A 1887, p 
i6i) The formula was subsequently veri- 
fied by C T Hey cock and F H Neville 
(Journ Chem Soc February 1895), by 
the observation of a number of higher 
points up to the freezing point of copper 
at 1,082° C, which they showed to agree 
with the most probable means of all the 
best determinations by various methods of 
gas thermometry 

The difference-coefficient d in formula 
(21) could evidently be determined by 
reference to any fixed point on the abso 
lute scale which was known with sufficient 
accuracy by observations with a gas ther 
mometer The boiling point of sulphur hap 

pens to be most convenient for this pur- 

pose, as first proposed by Callendar and mom 
G riffiths (Phil Trans A 1891 p 119) and 
adopted by all subsequent observers ~ 



PHILOSOPHICAL TRANS 
ACTIONS BY COURTISY OF ROYAL 
SOCIEH 

The Fig 6 — meyer tube 
annexed figure 6 shows the form of appara- apparatus 
tus they proposed for the standardization of platinum thermome- 
ters on this basis Similar forms arc still employed with slight 
vanations in points of detail Sulphur is boiled in the bulb B at 
the base of a hard glass tube about 4cm in diameter, such as 
IS used for vapour density determinations by the method of Vic- 
tor Meyer, and is often called a “Meyer” tube An asbestos 
board CD prevents the flame reaching the sides of the tube above 
the level of the liquid, and minimises the risk of superheating of 
the vapour The upper part of the tube is lagged with about 2 cm 
of asbestos wool to reduce external loss of heat, except for 3 or 4 
cm at the top which is left bare to serve as a condenser 
The top IS covered with a sheet of asbestos through which the 


thermometer M is inserted The gas is adjusted to keep the 
sulphur vapour at a steady level A near the top of the tube 
A cone of asbestos board surrounds the lower half of the lagging 
to give It greater stability and further dimmish the rate of cool- 
ing The condensed liquid trickles down the sides ot the tube, 
and also to some extent down the stem of the thermometer It 
was found that a naked thermometer inserted in the tube under 
these conditions might indicate a tem[>eraturc neirly 2° lower 
than that of the condensing vapour owing to loss of heat by 
radiation to the sides m addition to the cooling effect of the 
liquid These losses could be practically eliminited by fixing an 
umbrella E on the upixjr part of the thermometer tube to divert 
the liquid stream, ind two concentric screens round the bulb 
to protect it from loss by radiation to the sides The bulb was 
also protected from the boiling liquid below by two perforated 
screens H, but this seemed to make little difference, as the 
liquid was little if at all superheated, and boiled very quietly 
TJus apparatus gave very consistent results, to nearly 001° C, 
with three different thermometers constructed from the wire spiral 
which had been directly compared with the gas scale in the bulb 
of the air thermometer employed in 1887, and which gave the 
value d~i 57 This value was again verified by comparing one 
of these thermometers with the same air thermometer m a bath 
of sulphur vapour Employing this value, the temperature of 
the boiling point of sulphur at a pressure of 760 mm was found 
to be 4445^° C on the scale of the constant pressure air ther 
mometer Chappuis and Harkcr (190^) found the value 445 2° C 
on the scale of the constant volume nitrogen thermometer, but 
this was subsequently corrected to 444 7° C to allow for a prob 
able error in the expansion of the bulb Eumorfopoulos (1908) 
found the value 444 55° using a constant pressure air thermometer 
of the type shown in figure 5, with a glass bulb, but later m 1914 
using the same thermometer with a bulb of fused quartz, having 
a much smaller coefficient of expansion, he found 444 13 on the 
same scale, and 444 61 on the thermodynamic scale 
Construction of Platinum Thermometers — Figure 7 gives 
an enlarged view of the platinum spiral of the thermometer shown 
in the sulphur apparatus m figure 6 This was one of the first 
thermometers constructed by the writer with platinum leads and 
mica insulation for use at high temperatures The fine wire of 
the coil was fused on to the platinum leads without employing 
any gold or silver solder, which might contaminate the wire, and 
would limit the temperature to which it could be exposed This 
particular thermometer was constructed primarily for testing 
how closely the scales of two pieces of wire from the same reel 
would agree with each other With this object the two spirals 
were wound in a double helix, being threaded through fine holes 
in a thin jdate of mica AB to keep them m place without contact 
at any point, but so close together that their mean temperatures 
would be the same even if the distribution of temperature in the 
tube were not quite uniform One of the wires is shown by a 
dotted line in the figure to distinguish the two Each coil has 
three leads, one of the leads being double m eich case for the 
purpose of securing automatic compensation of the resistance of 
the leads, and freedom from stem exposure correction The 
platinum leads were insulated and held in place by being threaded 
through mica discs, one of which is shown at C This method is 
still generally adopted, and has the advantage of giving very 
perfect insulation at high temperatures, besides preventing con 
vection curreits up and down the tube No difference exceeding 
001° C could be detected between the scales of the two spirals, 
by differential measurements up to 600° C Owing to the double 
winding, the insulation of the coils could be verified with great 
accuracy at any moment during the observations This pattern 
was intended for use with a duplex compensated bridge, made 
for Lea and Gaskell (Jour Phys , 1887) giving double the sensi 
tivity of a single bridge, and capable of calibration without the 
use of external resistances It was found however that the smgle 
bridge could be so easily calibrated against another similar bridge, 
and that the thermometer with a smgle coil had such a large 
excess of sensitivity, that the duplex combination was abandoned 
as oeing unnecessanly complicated and expensive 
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A thermometer with a single coil, wound on a serrated plate or 
cross of mica, is much easier to make thin the duplex pat- 
tern, and has the advantage of superior immunity from damage 
if the tube is broken It differs from the duplex pattern 
illustrated in the figure by having four leads instead of six, 
the pair for the compensator being separate from the pair 
connected t the coil, but otherwise ex- 
actly similar, and similarly insulated 
with mica discs The insulation of the 
coil cannot be tested m this pattern ex 
tept by inspection after removing the 
lube, but is not likely to give trouble unless 
the tube is cracked or clamp The insu- 
lation of the leads is easily tested, and' 
usually gives sufficient warning of any 
trouble of this kind The ^potentiometer 
method, which is sometimes used for meas- 
uring the resistance, requires that a pair 
of leads should be connected to each end 
of the coil This method eliminates the 
resistance of the leads, if the balance is 
perfect, but dot s not permit a satisfactory 
insuhtion test, and depends too much on 
the constancy of the current, besides being 
inapplicable to differential measurements, 
or to the exact elimination of accidental 
thermoelectric effects On the other hand m 
the Wheatstone bridge method, the equal 
ity of the comi:>cnsat or and pyrometer leads ^ ^ 

must be carefully tested in the construction 
of the thermometer, but is not likely to give trouble if the resis- 
tance of the coil IS large compared with that of the leads, as is usu 
ally the case in thermometers employed for work of precision at 
moderate temperatures, such as 500° C The leads are often 
connected to terminals at the head of thermometers, as indicated 
at M m figure 6 For work of the highest precision these termi- 
nals are better omitted, and the leads directly soldered to a flexible 
cable in order to avoid possible errors from thermoelectric effects 
and changes of resistance of the screw terminals For tempera- 
tures above 600"* C the protecting tube should be of porcelain, and 
the leads of platinum throughout that part of the tube which is 
exposed to high temperatures For lower temperatures a tube 
of hard glass and leads of gold or silver may be employed, but it 
is better m any case to make the lower part of the leads of plati- 
num m order to dimmish the conduction of heat along the stem 
lor laboratory work a tube 30 or 40 cm m length usually 
suflices, but for large furnaces the length of the protecting tube 
IS often 5 to 10 ft In the latter case it is usual to protect the 
porcelain tubes with an external steel tube, which may be removed 
for delicate measurements 

Special Forms of Thermometer. — In the measurement of 
linear expansion it is a great advantage to employ a thermometer 
with the bulb or sensitive portion equal in length to the bar or 
column under test, so as to obtain the mean temperature of the 
whole length In measuring the linear expansion of a standard 
metre or yard, a fine platinum wire enclosed in a glass capillary, 
or otherwise insulated, is employed, its length being equal to that 
of the bar The same method has been applied by Callendar 
{Phil Trans A, 1887) and Bedford {Phil Mag ^ 1898) to the 
expansion of glass and porcelain at high temperatures, employing 
a fine wire supported along the axis of the tube under test An 
equivalent method, applied to the expansion of silica by Callen- 
dar, IS to enclose a rod of the material inside a platinum tube 
which IS heated by an electric current This is a very rapid and 
convenient process since the mean temperature of the rod must 
be equal to that of the enclosing tube Any temperature up to 
the melting point of platinum is readily obtained, and easily 
regulated Ihe temperature may be obtained by observing either 
the resistance of the platinum tube or its linear expansion Either 
method may also be employed in J Joly's meldometer, which 
consists of an electrically heated strip for observing the melling- 
jjomts of minerals or other substances in small fragments In 


observing the temperature of a long column of mercury, as m the 
method of equilibrating columns for determmmg the absolute 
expansion of mercury, a platinum thermometer with a bulb equal 
in length to the column may similarly be employed with advan 
tage (Callendar & Moss, PM Trans A, 1911, p i) The appli- 
cation is here particularly important because it is practically 
impossible to ensure perfect umfornuty of temperature m a 
vertical column 6 ft or more in length, at high temperatures 
Sensitive Thermometers — Where quickness of readmg is 
essential, the mercury thermometer, or the tube form of electric 
thermometer, is unsuitable In cases where the thermometer 
has to be immersed in a conducting liquid or solution, the fine 
wire forming the bulb may be insulated by enclosing it in a coiled 
glass capillary This method has been employed by Callendar 
and Barnes and by Jaeger, but the instrument is necessanly 
fragile, and requires careful handling lor non conducting liquids 
or gases the bare wire may be employed with great advantage 
This is particularly important in the case of gases owing to the 
extreme sensitiveness thus obtained and the almost complete 
immunity from radiation error at moderate temperatures Ther 
mometers constructed m the form of a flat grid of bare wire 
mounted on a mica and ebonite frame have been employed by 
H Brown {Proc RS , 1905, B 76, p 124) for observing the 
temperature of leaves and of air currents to which they were 
exposed Ihey have also been employed for observing the air 
temperature for meteorological purposes m Egypt and Spain 
with very satisfactory results (F^oc RS, 1905, A 77, p 7) 
The fine wire, owing to its small size and bright metallic surface, 
very rapidly acquires the temperature of the air, and is very little 
affected by radiation from surrounding objects, which is one 
of the chief difficulties 111 the employment of mercurial ther 
mometers for the observation of the temperature of the air 
For the observation of rapidly varying temperatures, such as 
those occurring in the cylinder of a gas- or steam engine, an 
electrical thermometer with very fine wire, of the order of 001 
in diameter is practically the only instrument available The 
temperature at any particular moment may be obtained by set 
ting a mechanical contact maker to close the circuit at the 
desired point The sensitive part of the thermometer consists 
simply of a loop of fine wire from half an inch to an inch long, 
connected by suitable leads to the measunng apparatus as em- 
ployed by Burst ill {PM Mag , October 18915) in the gas engine, 
and Callendar and Nicolson (Proc Inst C E 1898) in the 
steam engine The explosion temperatures cannot be satisfactorily 
measured in a gas-engine in this manner, because the radiation 
error at high temperatures is excessive unless the wire is very 
fine, m which case it is very soon melted even with weak mix- 
tures Callendar and Dalby accordingly devised a mechanical 
valve {Proc i? 6 , A 80, p 57) for exposing the thermometer only 
during the admission and compression strokes, and have deduced 
the actual explosion temperatures from the indicator diagram 
B Hopkmson {Proc RS , A 77, p 387) succeeded m following 
the course of an explosion in a closed vessel by means of a 
similar thermometer connected to a galvanometer of short penod 
giving a continuous record on a moving photographic film When 
the flame reachtd the wire the temperature rose 1,200® C in about 
or, of a second, which illustrates the order of sensitiveness attain^ 
able with a fine wire of this size 0 R Lummer and E Pnng- 
sheim, in their measurements of the ratio of the specific heats 
of gases by observing the fall of temperature due to sudden ex- 
pansion, employed a very thin stop of foil with the object of 
secunng greater sensitiveness This was a somewhat doubtful 
expedient, because such a strip is extremely fragile and liable 
to be injured by air currents, and because the sensitiveness is 
not as a matter of fact appreciably improved, whereas the radia 
tion error is increased m direct proportion to the surface exposed 
One of the principal sources of error m employing a short loop 
of fine wire for observing rapidly varying temperatures is that 
the ends of the loop close to the thick leads arc affected by con- 
duction of heat to or from the leads, and cannot follow the rapid 
vanations of temperature This error may be readily avoided 
by the method first employed by Callendar ahd Nicolson, of 
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connecting the compensating leads with a short length of the 
game fine wire {bee Thermodynamics ) 

Errors and Corrections —It is most instructive to con- 
sider the errors and corrections involved in platinum thermometry 
on the same lines as those on which the corresponding errors of 
the mercury thermometer have already been treated 

I The changes of zero of the mercury thermometer arise chiefly 
from the small expansibility of mercury combined with the im 
perfect elasticity of the containing tube In platinum thermom 
etry, the containing tube has nothing to do with the reading, 
and the effect of any possible strain of the fine wire of the coil is 
minimized by Us small dimensions and by the hrge temperature 
coefficient of the increase of resistance, which is more than twenty 
times greater than the coefficient of apparent expansion of 
mercury in glass It is not surprising, therefore, that the changes 
of zero of a platinum thermometer should be practically negligible 
provided that the wire is not strained or contaminated with 
impunties It is probable that with ordinary care the changes of 
zero due to exposure to any given limits of temperature are m 
all cases less than the liimt of accuracy of observation, due to 
other causes at the extreme limit of the range considered 

II The fundamental interval of each thermometer must be 
determined as usual by observations in ice and steam, and a cor- 
rection must be applied by the method already described in the 
case of the mercury thermometer The difference of the tempera- 
ture of the steam from 100° C should be determined on the 
platinum scale by the formula 

dpt\ — 985<f^i= 0362(1!-- 760)— oooo2o(H — 760)^ (22) 

III Pressure Correction — ^The effect of change of pressure on 
a platinum thermometer of the ordinary tube form is of course 
nothing as the wire itself is not exposed to the pressure Even if 
the wire is naked and directly exposed to large changes of pressure, 
the change of reading is almost inappreciable Similarly there is 
no source of error analogous to the effects of capillarity which 
are so troublesome with delicate mercury thermometers 

IV 9 /cw Exposure — The reading of a platinum thermometer 
with compensated leads depends only on the temperature of the 
coil of wire forming the bulb, and not on the temperature of the 
stem, provided that the immersion is sufficient to avoid errors due 
to conduction or convection along the stem It is desirable that 
the top of the bulb should he immersed to a depth equal to from 
three to ten times the diameter of the tube, according to the 
accuracy required 

V Scale Correction — ^The reduction to the thermodynamical 
scale may be effected, within the limits of probable error of the 
most accurate measurements at present available, by the very 
simple difference formula (21) already given, over the whole range 
from —100° C to + I 100 C This is m striking contrast with 
the mercury thermometer, which requires a cubic formula to cover 
the range 0® to 200® C with equal accurac> The value of the 
constant d in the formula vanes but little, provided that the wire 
be fairly pure and the thermometers projierly constructed 

VI Calibration Correction — The calibration of the resistance 
box and the bridge wire corresponds to the calibration of the stem 
of the mercury thermometer, but the process is much simpler for 
several reasons It is more easy to obtain a uniform wire than a 
uniform tube The scale of the wire is much more open, it corre- 
sponds to a very small part of the whole scale, and the process of 
calibration is easier One box when calibrated will serve for any 
number of thermometers of different ranges and scales, and covers 
the whole range of temperature (See CAtiBRATiON ) 

Electrical Precautiofif — ^The platinum thermometer is so 
far superior to the mercury thermometer jn all the points above 
enumerated that, if there were no other difficulties, no one would 
ever use a mercury thermometer for Work of precision In using a 
platinum thermometer, however, some electrical training is essen- 
tial to obtain the best results The manipulation and adjustment 
of a delicate galvanometer present formidable difficulties to the 
non-clectrlcal observer Bad contacts, faulty connections, and 
defective Insulation, arc not likely to trouble the practised elec- 
trician, but present endless possibilities of error to the tyro 
Trouble from bad contacts generally arises from the use of plugs 
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for the resistance coils If plugs are used, they must be specially 
designed so as not to disturb each other, and must be well fitted 
and kept very clean Mercury cups with large copper terminals 
well amalgamated, as used with standard resistance coils, are 
probably the simplest and most satisfactory method of changing 
connections Accidental thermoelectric effects in tht circuit are 
a possible source of error as with the thermocouple hut they are 



Fig 6 — COMPENSATED RESISTANCE BOX FOR USE WITH PLATINUM 
THERMOMETERS 

always very small if the thermometer is properly constructed, 
and arc relatively unimportant owing to the large E M F avail 
able In any case they may be completely eliminated by reversing 
the battery The heating effect of the current through the 
thermometer is often negligible, but should be measured and al- 
lowed for m accurate work 

Methods and Apparatus. — The methods of clcctncal ther- 
mometry may be roughly classified under two heads as (i) de 
flection methods, in which the tcmi)erature is deduced from the 
observed deflection of a galvanometer, and (2) balance methods, 
in which the resistance or the electromotive force is balanced 
against a known adjustable resistance or potential difference 
Tht former methods are most suitable for rough work and rapid 
reading, the latter for accurate measurements In the practice 
of the deflection method it is customary to use a moving coil 
galvanometer, the sensitiveness of which can be varied by vary- 
ing the resistance m circuit or by varying the stiffness of the 
suspension The accuracy attainable is of the order of one half 
of I per cent on the deflection, and is limited by variations of 
resistance of the galvanometer and by the imperfect elasticity 
of the suspvension In any case the scale of the galvanometer 
should be calibrated or tested for uniformity In this kind of 
work the thermocouple has the advantage over the resistance 
thermometer in that the latter requires an auxiliary battery to 
supply the current, but m many cases this is no disadvantage, 
because it permits a greater latitude of adjustment, and makes 
it possible to obtain greater power than viith the thermocouple 

In cases where it is desired to obtain greater accuracy without 
abandoning the quickness of reading which is the principal advan 
tage of the deflection method it is possible to combine the two 
methods by balancing part of the potential difference by means 
of a potentiometer and using the galvanometer for the small 
changes only In cases where the greatest accuracy is required 
a very sensitive galvanometer should be used and the whole of 
the potential difference should be balanced as ncarl> as jxissible, 
leaving very little to depend on the deflection of the galv mometer 
The degree of sensitiveness and accuracy obtainable depends 
piUnanly on the delicacy of the galvanometer, on the power 
available, and on the steadiness of the conditions of expieriment 
For thermometry of precision the resistance thermometer pos- 
sesses three very great advantages over the thermocouple ( i ) The 
power available, owing to the use of a battery is much greater, 
(2) It is possible completely to eliminate the errors due to acci- 
dental thermal effects by reversing the battery (3) the Wheat- 
stone bridge method can be employed in place of the potenti- 
ometer, so that the constancy of the battery is immatenal, and 
it is not necessary to use a standard cell Another disadvantage 
of the potentiometer method as applied to resistance thermome- 
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ters, IS that it is unsuited for differential measurements, which 
are so commonly required in calonmetnc work 
Compensated Bridge Method and Apparatus^The type 
of Wheatstone bridge illustrated m figure 8, page 123, though 
one of the oldest, is still m use for work of precision, and illus 
trates most of the essential points to be aimed at in work of 
this kmd Ihe box measures only 15"X6"X3'^ and was designed 
primarily with a view to cheapness and portability at a time when 
apparatus for research was scarce and had often to be moved 
from one laboratory to another The figure shows a plan of the 
ebonite hd, on the top of which the connections are marked in 
dotted lines Bi, B2 are the battery terminals, which are connected 
through a reversing key and a rheostat of about 200 ohms to a 
2 volt Stonge cell Gi, G2 are the galvanometer terminals, con- 
nected to a moving coil galvanometer of about 10 ohms resist 
ince, which is critically damped by a suitable shunt to save time 
in reading the deflections The four leads of each pyrometer, 
several of which may be read in succession, are permanently con 
nected to a 4 point plug consisting of an ebonite block with 
amalgamated copper rods, Pi, P2 for the pyrometer leads from the 
platinum coil, and Ci, C2 for the compensator leads, fitting the 
corresponding mercury cups in the bridge It is a matter of a few 
seconds only to change pyrometers, and there is very little risk 
of error from bad contacts The least defect of insulation of the 
leads can be detected at any moment by shifting the pyrometer 
plug so that the points Pi, C2 are inserted m the cups Ci, P^ leav 
mg P2, Cl, disconnected This test is apt to be neglected unless it is 
made very easy It puts nearly the whole voltage of the battery 
on to the galvanometer through the defective insulation The 
cups Cl, Pi, are directly connected to the battery terminals as indi 
cated and also to i pair of equal resistances of about 6 ohms 
each forming the ratio arms of the bridge, the middle point be- 
tween the two being connected to the galvanometer terminal G2 
Ihese ratio coils ire separately wound with bare wire on mica 
pUtes to securt perfect insulation, and are very carefully annealed 
and tested for equality of temperature coefficient They are fixed 
symmetrically side by side so that both are always at nearly the 
same temperature The cup Cz is connected to one end of a senes 
of 9 resistance coils, A, B, C, D, etc , the other end of which is 
connected to the left side of the bridge wire LR The cup P2 is 
similarly connected to one end of a series of compensating coils, 
the other end of which is connected through the millimetre scale 
SK to the right side R of the bridge-wire LR The double wire 
MN stretched parallel to LR is connected to Gi, and to any point 
of LR through the sliding contact J, which carries a vernier V, 
reading to 0 01 mm on the scale SK 
Femperature Compmsation of Resistance Coils — ^In order to 
obtain accurate measurements of changes of resistance of the 
thermometers, it is necessary, either that the box coils should not 
change, or else that the readings should be corrected for any vana 
tion of temperature of the box This can be done by observing 
the temperature of the box and applying a correction if the tem- 
perature coefficient of each individual coil is known with sufficient 
iccuracy, and if they are all at the same temperature immersed 
m a well stirred oil bath It is also possible to regulate the tern 
perature of the oil bath with a thermostat But these methods 
are very troublesome, and would be quite unsuitable for a portable 
apparatus A method of equal, if not superior, accuracy is to com- 
pensate each individual resistance coil with a compensating coil, 
as shown in the figure, connected on the opposite side of the 
bridge wire, both coils being cut in or out of circuit simultaneously 
by a 4 point mercury plug The effective resistance of the paiaus 
the difference between them, which will remain constant if their 
values are so adjusted that the increment of each per i® is the 
same The resistance coils are made of platinum-silver alloy, 
which has a temperature coefficient about 14 times smaller than 
that of platinum The wire is wound on mica and enclosed in a 
glass tube like a platinum thermometer The compensator is a 
loop of platinum wire of the same length as the platinum silver 
coil, but has a resistance 14 times smaller The two are tested 
together m the glass tube at temperatures between 10® and 30®, 
and are adjusted until their difference has the desired magnitude 


and shows no detectable change over this range of temperature 
The glass tube and leading wires are then cut to a suitable length, 
and the compensated pair is connected in its ptoper place in the 
box The platinum compensating coils may be regarded as 
peculiarly delicate and appropriate thermometers for measuring 
the mean temperature of each individual coil, which would other 
wise be difficult But they go a step further, and apply the neces 
sary correction automatically, without any waste of time or 
attention on the part of the observer 
The effective values of the compensated coils are adjusted to 
give a range of resistances from 01 to 256 ohms on the binary 
scale in order to facilitate calibration, since their relative values 
are required with the greatest possible accuracy {See Calibra 
TION ) Ihe smallest coil, marked I, is equivalent to 10 cm of the 
bridge wire, or to 1° C with a thermometer having a fundamental 
interval of 10 ohms, and a zero resistance of approximately 25 6 
ohms, which is that of the largest coil in the box 
Adjustment of Bridge wire — In using the bridge by the balance 
method, the resistance is balanced with the coils A, B, C, D, etc , 
to the nearest o i ohm The next three figures may be obtained 
by finding the balance point on the bridge wire to 0 i mm The 
bridge wire is made of platinum silver and is drawn down to a 
resistance slightly exceeding 0 005 ohm per cm , giving an effective 
resistance (in terms of shift of the balance point) equal to double 
Its actual resistance, or a little more than 0 01 ohm per cm , so 
that a length of less than 10 cm is equivalent to the smallest coil 
I Its whole length from L to R is then shunted with a suitable 
resistance until a length of 10 cm near the middle of the wire is 
precisely equivalent to the coil I The whole length may then be 
tested for uniformity against coil I, but should not vary by more 
than I in 1,000 if the wire is of uniform quality and carefully 
drawn It is seldom necessary to calibrate the bridge wire more 
accurately than this, since it is employed only for measuring 
small differences, averaging 00025 ohm, for which an accuracy of 
about 0 0000025 ohm usually suffices It is most important, how 
ever, to keep it stretched at a uniform and constant tension, and 
to ensure that it is not damaged by the sliding contact, and does 
not shift relatively to the scale SK This cannot be secured by fix 
ing It with reference to the ebonite base at both ends, because the 
coefficient of expansion of ebonite is so much larger than that of 
the wire Accordingly the bridge wire LR is mounted on a frame, 
with the brass scale SK on one side and a steel bar OQ on the 
other, in a position corresponding approximately with its coeffi 
cient of expansion, which is intermediate between that of brass 
and that of steel The right hand ends K,Q of these bars are fixed 
to the ebonite lid, but the left hand ends b,0, are free to slide so 
as to maintain the tension constant The galvanometer wire MN 
is also of platinum silver and similarly mounted Contact is 
made between the two wires LR and MN at the shdmg contact J 
by means of a short length of the same platinum silver wire, with 
a sharp edge, rigidly fixed to the vermer carriage at right angles 
to the scale Normally the bridge wire is held just clear of the 
contact piece by the flanges of the carriage, and the galvanometer 
circuit is open Contact is made at any desired point by turning 
an ebonite screw, which locks the carnage, and presses the bridge 
wire down on the contact piece by means of an ebonite finger, 
with a renewable sleeve of soft rubber tubing, so that neither the 
wire, nor the sharp edge of the contact, is damaged The contact 
IS held by the screw while the battery is reversed to test the bal- 
ance and eliminate thermal effects If the balance is not exact, the 
deflection of the galvanometer is noted, and the contact is re- 
leased and moved in the required direction After two readings 
of deflection, the balance point may be found by interpolation 
Mercury Plug Mechamsm — Some of the plugs are removed 
from the box in figure 6 to show the mercury cups and connections 
In practice the plugs are not removed, but merely raised vertically 
and kept suspended about half an inch above their respective 
cups, so that any mercury that may drip from the amalgamated 
rods falls back into the cup from which it came To the centre 
of each 4-point plug is attached a brass rod sliding vertically m an 
overhead bar running the length of the box, and supported on 
pillars at either end The plug is held m the raised position and 
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prevented from turning by a ball and spring catch sliding in a 
groove m the brass rod Four or five of the plugs can be raised or 
depressed simultaneously with one hand, so that the manipulation 
involved in changing the resistance is far quicker than with any 
other type of plug box The mercury plugs and cups give more 
perfect contact and are much easier to clean than ordinary brass 
plugs and sockets The overhead bar, together with all the plugs, 
can be removed in a few seconds by unscrewing two thumb-nuts, 
on the rare occasions when the cups require refilling or cleaning 
These provisions are of special importance in industrial work, 
where the apparatus may be exposed to damp, or dust, or gas 
fumes, and the object is to save time In such an environment it 
IS often advisable to enclose the whole box in a dust proof case, 
leaving only the operating rods exposed, and to abandon the use 
of the bridge wire and balance method under such conditions m 
favour of the deflection method next described 

Deflection Method (for Fractions of 1°). — The method of 
finding the balance point on the bridge wire as above described 
IS the most sensitive and accurate for measuring a constant re 
sistance, as m testing the coils, or calibrating the box, or observing 
the fixed points of a thermometer m ice or steam But it requires 
at least two accurate settings of the contact, and recording two 
readings of the vernier and of the corresponding deflections of 
the galvanometer, in addition to the coils in circuit In many cases 
the highest degree of accuracy is unnecessary, and the use of the 
balance method is inexpedient especially at high temperatures, 
where an accuracy of ooi° C is usually ample, and the re- 
sistance IS seldom sufficiently constant to permit more exact read 
mgs In such cases the most convenient and rapid method of 
operation is to fix the bridge wire contact at any convenient zero, 
set the coils to the nearest whole degree, and read the fraction of 
a degree by observing the deflection of the galvanometer on re- 
versing the battery current This takes about a tenth of the time 
and trouble involved in a balance reading, and is the most appro- 
priate method to employ in reading a number of different ther- 
mometers at regular intervals If the thermometers are at widely 
different temperatures, as often happens in practice, the balancing 
coils as well as the thermometers must be changed at each observa- 
tion But since the coils required for any particular thermometer 
usually remain the same for an hour or so, these can be recorded 
before commencing observations as soon as the temperature is 
sufficiently steady The change from one thermometer to the next 
can be effected very quickly with the box and connections as 
illustrated in figure 8, and it is possible to read and record the de- 
flections at the rate of 2 or 3 a minute The coils required for 
each thermometer can be readily reduced to degrees of tempera- 
ture from a knowledge of the fundamental intervals, which seldom 
differ by as much as i in 1,000 But the reduction of the observed 
deflections to the corresponding fractions of a degree, requires 
different factors for each thermometer in this method of opera- 
tion, depending on the coils in circuit The required factors are 
readily observed under any conditions by observing the change 
of deflection on reversal produced by putting the smallest coil I 
m or out of circuit But it saves a good deal of trouble in practice 
to keep the galvanometer deflection constant at 100 mm per 1° 
in all cases This can be done automatically by adding a simple 
accessory, called a differential connector, which makes it possible 
to use the box for the direct observation of the difference between 
any two thermometers, and also permits the enclosure of the box 
Itself in a dust proof case 

Differential Measurements — ^Accurate measurements of dif- 
ference of temperature between two thermometers are often re- 
quired in calorimetric work, and arc most readily secured by using 
d pair of platinum thermometers, connected on opposite sides of 
the bndge, so that the difference is obtained by a single reading, 
which is necessarily simultaneous for the two, and saves more 
than half the time required for reading each separately The ar- 
rangement of connections for reading two thermometers differen- 
tially could easily be made on the bridge itself by omitting the 
resistance I and inserting a second pyrometer plug R2 in its place, 
side by side with the plug Ri belonging to the first pyrometer 
The bndge reading would then give the difference R2--R1, and 
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the difference Ri — Rz could similarly be obtained by simply inter 
changing the plugs Ri and Rz The most accurate method of 
finding the difference is by observing the shift of the balance point 
on the bridge wire, as m Carey Fosters method, when Ri and 
Rz are interchanged But it is preferable m dtiling with large 
differences to observe the coils and the galvanometer deflection 
and to subtract a zero reading, taken when Rz is at the simc tem 
perature as Ri This zero should be verified daily as a matter of 
precaution for any pur of thermometers, but is not likely to 
vary appreciably unless the contacts require cleaning 

Instead of making any such changes of connections on the box 
itself, it IS more convenient m practice, for differential meisurc 
ments and similar purposes, to employ an external set of mercury 
cups similar to those on the top of the box, but with fewer cups 
Such an arrangement may be called a differential connector 
The left side of the scries of tups is connected through a pv 
rometcr plug to the cups Cz, Pz on the bndge, and the right side 
to the cups Cl, Pi by the same plug The effect is the same as it 
the series of cups in the differentnl conneetor were interpolated 
between the points CiPi and C'»p2 on the bridge But this would 
be inconvenient on the bridge itself, because the mechanism re 
quired for the resistance plugs cannot perform the manipulation 
of interchanging pyrometer plugs Spaces for 4 pyrometer plugs 
are usually provided on the differential connector No i, on the 
left, is usually occupied by a pyrometer in steam at atmospheric 
pressure, serving as a convenient standard of reference in many 
cases Any pyrometer Rz inserted in No 2, can be read bv dif 
ference from 100° C if spaces 3 and 4 are short circuited with 
resistance plugs As a rule spaces 3 and 4 are occupied by auxiliary 
resistances m the form of compensated coils, made like those in 
the box, and enclosed in glass tubes, but provided with plug con 
nectors like a pyrometer 

Constant current Method — It is a great convenience in 
practice, especially for differential measurements over consider 
able ranges of temperature, to keep the sensitivity of the galvan 
ometer automatically constant at a convenient figure such as 
100 mm per 1°, m spite of any variation of resistance of the 
pyrometers This requires tint the measuring current should be 
kept constant or that the whole resistance in circuit should remain 
the same, to about a half of i per cent or less, if in accuracy 
of 001° IS required with a scale deflection of 100 mm per 1° 
This IS effected by inserting in spaces Nos 3 and 4 on the diftercn 
till connector one or two compensated coils having a total re 
sistance larger than the difference to be measured siy ig 2 ohms 
equivalent to the sum of coih B and C in the box or to 384° C on 
the platinum scale, if the differential thermometers Ri and R 
have each a fundamental interval of 5 ohms With Ri Rz at the 
same temperature in a hypsometer the bridge should then bal- 
ance with B and C up m the box, and the bridge wire contact 
fixed at zero Observe the deflection, if any produced by reversing 
the battery Raise coil I which is equivalent to 2° Observe the 
deflection again The difference of the two deflections should be 
200 mm If not, adjust the resistance of .cx> ohms in the batterv 
circuit until the desired sensitivity of 100 mm per 1° is secured 
This will remain constant for a week or so if the battery is good 
It will also be unaffected by any variation of Rz (or by the sub 
stitution of other similar thermometers in the place of R ^ pro 
vided that the coils up m the box are reduced as Rz increases so 
as to keep the total resistance on the left side of the bridge wire 
balanced against the constant resistance 19 2-f Ri on the right 
within I® C It IS very easy to read to 001 C by this method 
on the galvanometer deflection, but the galvanometer deflection 
IS l$ss than a quarter of i per cent of the difference measured at 
500° C, and It will be understood that it is essential that the 
resistance coils and thermometers must be most perfectly com 
pensatedt and that the deflection must be observed by rcversimi 
the battery in order to eliminate accidental thermoelectric effects 
if an accuracy of 0 01° C is expected in the final result Neglect 
of the last precaution alone may easily cause an error of 1° if the 
thermometer is badly made 

Optical or Radiation Pyrometers — Since the mtensity of 
radiation increases very rapidly with the temperature of the 
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•source of radiation, matrutnente for measunniT radiation may be 
applied for measuring temperature, assuming that the laws eon* 
necting radiation and temperature arc known The advantage of 
this method is that the measurement may be made from a distance 
without exposing any part of the measuring apparatus to the 
clestructivt action of high temperatures Apart from the difficulty 
of cilibrating the measuring apparatus to give temperature in 
terms of radiation, the chief source of uncertainty in the appli- 
cation of the method is the emissive power of the source of radia- 
tion Ihe methods principally employed may be divided into two 
classes — ( i ) Radiation methods, depending on the measurement 
of the radiant energy by means of a radiometer, thermocouple or 
bolometer, (2) optical or photometric methods, depending on the 
colour or luminous intensity of the radiation as compared with a 
suitable standard 

Of the radiation methods the simplest in theory and practice 
depends on observing the total intensity of racfiation, which vanes 
as the fourth jx)wer of the absolute temperature according to the 
Stefan-Boltzmann law (see Heat) for a perfectly black body or 
full radiator In applying this method it is very necessary to allow 
for the emissive power of the source, in case this does not radiate 
as a black body Thus the emissive power of polished platinum 
at 1,000° Abs is only 10 per cent, and that of bhek iron mode 
about 40 per cent of that of a black body, and the percentage 
vanes differently for different bodies with change of temperature, 
and also for the same body according to the part of the spectrum 
used for the measurement Owing to the rapid increase of radi- 
ation with temperature the error due to departure from black body 
radiation is not so senous as might be imagined at brst sight If 
the temperature of a polished platinum strip at 1,500° C were 
estimated by the radiation formula, assuming the constant for a 
perfectly black body, the error for red light would be about 125®, 
for green about 100°, and for blue about 75° Such errors may be 
corrected when the emissive power of the source at various tem- 
peratures IS known from previous experiments, but it is preferable 
to observe, whenever possible, the radiation from the intenor of a 
umformly heated enclosure which approximates very closely to 
that of a black body (bee Heat ) 

Radiation pyrometers of this type are generally cahbrated by 
the method of sighting on the interior of an electric furnace con- 
taining a thermocouple or gas-thermometer by which the tempera- 
ture is measured The gas thermometer has been employed for 
verifying the law of radiation up to 1,500° C, but the difficulties^ 
of obtaining accurate results with the gas thermometer increase so 
rapidly above i 200° C that it is questionable whether any advan 
tage is gained by using it beyond this point The law of radiation 
has been so closely verified by observations at lower temperatures 
that the uncertainty involved m applying it at higher temperatures, 
in the case of a black body is probably less than the uncertainty 
of the gas-thermometer measurements, and much less than the 
uncertainty of extrapolating an empirical formula for a thermo- 
couple Ihus L F C Holborn and W Wien (W$€d Am, 1895, 
16), by extrapolating their thermoelectric formula, found the 
value 1,587® C for the melting point of palladium, whereas Violle 
found I 500° C by the calorimetric method, and Callendar and 
Eumorfopoulos (Phd Mag , 1899, 48) found 1,540° and 1,550® C 
by the methods of the expansion and the change of resistance of 
platinum respectively By a later thermoelectric extrapolation 
Holborn and Henning (Berhn Akad , 1905, 12, p 31 1) found 
I 535° C for the melting point of palladium, and 1,710° C for that 
of platinum, values which were strikingly confirmed by J A 
Harker at the National Physical Laboratory, and by Waidner and 
Burgess at the Bureau of Standards, USA Holborn and Valen- 
tiner employing an optical method (Am Phys , 1907, 2a, p 1) 
found 1,582° C and 1,789° C for palladium and platinum rcspec 
tively There can be little doubt that the extrapolation of the 
parabolic formula for the thermocouple at these temperatures is 
quite untrustworthy and that the values given by the electrical 
resistance method, or by the laws of radiation, are more likely to 
be correct Assuming that the total radiation vanes as the fourth 
power of the absolute temperature, a radiation pyrometer can be 
cahbrated by a single observation at a known temperature, such 


is the melting-point of gold, 2,063*^ C if a black body is employed 
as the source, and its indications will probably be accurate at 
higher temperatures under a similar restriction If the pyrometer 
is sighted on the interior of a furnace through a small observation 
hole It wdl indicate the temperature of the furnace correctly, pro 
vided that the temperature is umf orm But it must be remembered 
that this condition does not generally exist in large furnaces Sup- 
pose, for instance, that it is required to find the temperature of 
the molten metal on the hearth of a furnace viewed through a 
thick layer of furnace gases, which are probably at a much higher 
temperature It is evident that the radiation from the intervening 
ikrne may be much greater than that from the metal, and may 
introduce serious enors The same objection applies with greater 
force to optical pyrometers, as the luminous radiation from gases 
may be of a highly selective character If, on the other hand, it is 
required to observe the temperature of metal in a ladle before 
casting, the surface of the metal must be cleared of scurb, and it 
is r^ecessary to know the emissive power of the metal or oxide 
exposed 

For scientific measurements of temperature by the radiation 
method, the thermopile, or bolometer, or radiomicrometer, previ 
ously cdibrated by exposure to a black body at a known tempera 
ture, is directly exposed at a known distance to a known area of 
the source of radiation The required result may then be deduced 
in terms of the area and the distance The use of extraneous 
optical appliances is avoided as far as possible on account of selec 
tive absorption For practical purposes, m order to avoid trouble- 
some calculations and measurements, an optical arrangement is 
employed, either lens or mirror, in order to form an image of the 
source on the receiving surface In Fury's mirror pyrometer, a 
mirror which is focused by the pimon, forms an image of the 
source on a disk, supported by wires of constantan and copper 
forming a thermocouple, connected by the brass strips to 
terminals An observation hole m the wall of the furnace is 
sighted through an eyepiece, and is made to overlap the disk 
slightly The rise of temperature of the junction is assumed to be 
proportional to the intensity of radiation, and is indicated by the 
deflexion of a dehcate galvanometer connected to the terminals 
A lens may be substituted for the mirror at high temperatures, but 
it is necessary to allow for the selective absorption of the lens, and 
to a less extent for that of the mirror, by a special calibration of 
the scale 

Assuming Wien’s laws for the distribution of energy m the 
spectrum (see Heat), the temperature of a black body may also 
be measured by observing (i) the wave length correspondmg to 
maximum intensity in the normal spectrum, which varies inversely 
as the absolute temperature, or (2) the maximum intensity itself, 
which vanes as the fifth power of the absolute temperature, or 
(3) the intensity of radiation corresponding to some particular 
radiation or colour which vanes as an exponential function of T, 
as given by Wien’s formula Methods (i) and (2) require ela- 
borate apparatus and are impracticable except for purposes of 
scientific research The exact application of method (3) is almost 
equally difficult, and is less certam m its results, but for optical 
purposes this method may be realized with a fair degree of approx- 
imation by the use of coloured glasses, and forms the basis in 
theory of the most trustworthy optical pyrometers 

Optical or Photometric jh^rometers«^The change of colour 
of a heated body from red to white with rise of temperature, and 
the great increase of intrinsic bnlhancy which accompanies the 
change, are among the most familiar methods of estimating high 
temperatures For many processes eye estimation suffices, but a 
much greater degree of accuracy may be secured by the employ- 
ment of suitable pdiotometers In Me6ur6 and Nouel’s pyrometnc 
telescope, the estimation of temperature depends on observing 
the rotation of a quartz polanmeter required to reduce the colour 
of the radiation to a standard tint It has the advantage of requir- 
ing no auxiliary apparatus, but, owing to the lack of a standard of 
comparison, its indications are not very precise In the majority 
of photometric pyrometers, a standard of comparison for tite in- 
tensity of the hght, either an amyl-acetate or gasoline lamp, or an 
electnc glow-lamp} is employed The optical pyrometer of H L 
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Le Chateller {Comptes Rendm, 1892, 114, p 214) was one of the 
earliest, and has served as a model for subsequent inventors The 
standard of companion is an amyl-acetate lamp, the flame of 
which IS adjusted m the usual manner and viewed in the same 
field as the image of the source The two halves of the held are 
adjusted to equality of brightness by means of a cat’s eye dia 
phragm and absorption glasses, and are viewed through a red 
glass, giving nearly monochromatic radiation in order to avoid the 
difficulty of comparing hghts of different colours Assuming 
Wien’s law, the logarithm of the intensity of monochromatic 
radiation for a black body is a linear function of the reciprocal of 
the absolute temperature, and the instrument can be graduated 
by observing two temperatures, but it is generally graduated at 
several points by comparison with temperatures observed by 
means of a thermocouple 

The Wanner Pyrometer (Phys Zeits ,i902,p ii2)isa modi- 
fication of Konig’s spectrophotometer, m which the two halves of 
the field, corresponding to the source and the standard of com 
panson, are illuminated with monochromatic red light polarized m 
planes at nght angles to each other 

The F^ry Absorption Pyrometer {Journ Phys , 1904, p 32) 
differs from Le Chatcher s only in minor details, such as tht re 
placement of the cat’s eye dnphragm by a pair of absorbing glass 
wedges The principles of its action and the method of calibration 
are the same The pyrometers of Morse, and of L F C Holborn 
and F Kurlbaum depend on the employment of a glow lamp fila- 
ment as standard of comparison, the current through which 15 
adjusted to make the intrinsic brilliancy of the filament equal to 
that of the source When this adjustment is made the filament 
becomes invisible against the image of the source as background 
and the temperature of the source may be determined from an 
observation of the current required Fach lamp requires a separate 
calibration, but the lamps remain fairly constant provided that 
they are not overheated To avoid this, the source is screened by 
absorption glasses (which also require calibration) in observing 
high temperatures Except at low temperatures the comparison 
18 effected by placing a red glass before the eyepiece At low 
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naturally be employed for thermometers adjusted to read direct 
m degrees of temperature on the platinum scale denoted by pt ) 

(b) From —190” to 0° C, the temperature t is deduced from 
the resistance R^ of a standard platinum resistance thermometer 
by means of the formula 

The constants Ro, A, and B are to be determined as specified 
above and the additional constant C is determined by calibration 
at the oxvgen point 

The standard thermometer for use below C must, in 
addition hive a ratio Rt/R less than o 250 for / — — 183° 

(c) From 660'' to the gold point, the temperature t is deduced 
from the electromotive force e of a stanclard platinum versus 
phtinum rhodium thermocouple, one junction of which is kept 
at a constant temper iture of 0° C while the other is at the 
temperature / defined by the formula e*^a+bt+cP Ihe con 
St ants a, b, and c arc to be determined by calibration at the 
freezing points of Antimony Silver and Gold that for antimon> 
being determined with a standard platinum resistance thermo 
meter since it lies within the range 0° to 660'', bung about 
6^0 5° for pure antimony when protected from access of oxygen 

The platinum of the standard thermocouple should be of the 
same purity is specified for a resistance thermometer The alloy 
IS to consist of 90% pilatinum with 10% Rh The couple should 
develop an electromotive force e not less than 10 2 international 
millivolts nor more than 104 at the gold point 

(d) Above the gold point the temperature t is determined by 
means of the ratio of the intensity J2 of monochromatic visible 
radiation of wave length X cm , to the intensity Ji of radiation 
of the same wave length emitted by a black body at the gold 
point, by means of the formula 

log (J2/Ji)«(i 43VX) 27s)} 

This equation is valid if X (^+27s) is less than 0 ^ cm degrees 
the constant i 432 repiresenting the value assigned to Wien s con 
stant of radiation in the same units and 1336 being the absolute 
temperature at the gold point 

It IS expected that international thermometne conferences will 


Secondary hixtd Points on ihi International Stale 


B P of solid Coj 

-78 5 

1 P of Tin 

-SI 85 

1 P of Zinc 

419 45 

F P of Mercury 

-38 38 

B P of CelL *GO 

SOS 9 

1 P of Antimony 

6so 5 

F P of NaaS 04 

32 38 

F P of Cadium 

^20 9 

F P oi CopfKr 

^083 

B P of Napthknc 

217 q6 

r P of Lead 

327 3 

1 P of Pillacliurn 

IS 5 S 


temperatures a special advantage of the glow lamp as a standard 
of comparison is that it matches the source in colour as well as 
in brightness, so that the instrument is very sensitive 
International Temperature Scale. — The following specifica- 
tion has been abridged from the first announcement issued by 
the USA Bureau of Standards in Oct 1928 The numerical 
values assigned to the basic fixed points chosen in addition to 
0® and TOO® as the foundation of the scale are as follows — 

B P of Oxygen at mm ^wi82 97®Int 

The variation with piressure between 680 and 780 mm is given by 

/*=— 182 97+00126 (^— 760)— 00000065 (/»-~76o)^ 

Similarly for the B P of Sulphur between 680 and 780 mm 
pressure, 

^«s444 6 o+oo909(/>— 760)— 0 000048(^—760)* 

FP of silver (free from 02) 96o5®Int 

FP of Gold /«io63®Int 

The mstruments available for interpolation lead to a division 
of the scale into four parts 

(a) from 0® C to 660® the temperature t is deduced from the 
resistance Rt of a standard platinum resistance thermometer by 
the formula 

R<«Ro(i+A/+B^) 

The constants R«, A, and B are to be determmed by cahbration 
at the ice, steam, and sulphur points, respectively The punty 
and physical state of the platinum should be such that Rf/R« shall 
not be less than 1390 for ^«««»ioo®, and 2645 for ^»444 6® 
(Note This agrees with equation (21) above, which would 


be called by the International Committee on Weights and 
Measures, for the revision of this scale as occasion requires 
Bibliograpuy — Most of the principles and methods of thermometry 
art described m text-books on heat, of which Preston s Fheory of Heat 
may be specially mentioned For recent advances m thermometry the 
reader should consult the origmal papers Tht greater part of the 
recent work on the subject will be found m tht publications of the 
Bureau International cits Poids ct Mcbures dt Scivres (Partb) of tht 
Rekhsanstalt (Berlin) of the Bureau of Standards, USA (Washing 
ton), and of the National Physical Laboratory (London), Methods 
of Measuring Temperature by Ezer Griffiths is well up to date and 
gives very full references to original papers (H L C ) 

THERMOPYLAE, a Greek pass leading from Lotris into 
Thessaly between Mount Octa and the Maliac Gulf, chiefly 
famous for the heroic defence by the Spartan king, Leonidas 
with 300 soldiers against the Persian army of Xerxes advancing 
upon Greece in 480 {See Leonidas ) Two other battles here arc 
famous Ir 279 bc Brennus and the Gauls were checked for 
several months by a Greek army under the Athenian Cahppus 
and in 19 1 Antiochus of Syria vainly attempted to hold the pass 
agamst the Romans under M’ Acilius (ilabno In the time of 
Leonidas the pass was a narrow track (probablv about 14yd wide) 
under the cliff In modern times the deposits of the Spercheius 
have widened it to a breadth of li to 3 m broad The hot sprmgs 
from which the pass derived its name still exist close to the foot 
of the hill There is one large spring used as a bath and four 
smaller ones, and the water, which is of a bluish green colour 
and contams hme, salt, carbonic acid and sulphur, is said to pro 
duce good effects m scrofula, sciatica and rheumatism 
See G B Grundy, Great Persian War, pp 277-291 (1901) 
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THERMOSTAT A device to regulate automatically the 
temperature produced by a heating apparatus, in some cases to 
maintain the temperature at a definite degree While thermostats 
differ greatly in detail, their principle is always the same, they 
take advantage of the expansion produced by heat to control the 
source of heat They can be applied to boilers or heating apparatus 
of ail sorts, whether fired by solid or gaseous fuel, or by electricity 
Thermostats may be summanzed under two principal headings 


(1) those in which the expanding medium is volatile fluid and 

(2) those in which the sensitive part is metallic 

In either form, expansion or contraction with change of tern 
perature affects fuel consumption and the pioduction of heat 
In gas fired hot water apparatus, in which a thermostat is com 
monly used, the regulators are worked by a capsule, containing 
volatile fluid, placed in close prox mity to the water being heated, 
as the temperature rises the fluid expands and reduces the size 
ot the passage through which the gas is conveved to the burners 
1 igurc I shows a section through such a thermost it In connec- 
tion with this apparatus a small orifice or by pass is provided, 
around the main gas passage, to maintain a small gas flame what 
ever condition prevails in the mam passage This prevents the 
gas from being entirely extinguished 
The rod thermostat is another form of thermostat often used 
m gas apparatus It is of very simple construction As the tern 
perature rises the tube enclosing the rod lengthens, thereby draw 
mg the rod outward and reducing the gas way 
When either form of thermostat is used, the process is reversed 
when water is driwn off Upon cold water entering the apparatus 
the contraction of the thermostat allows more gas to pass, so that 
the temperature again rises {See Regulation, AuxoMAric ) 
THEROIGNE DE m6RICOURT, ANNE JOSEPHE 

(1762-1817), a Frenchwoman who was a striking figure m the 
Revolution, was born at Marcourt (from a corruption of which 
name she took her usual designation), Luxembourg, on Aug 13, 
1762 She was the daughter of a farmer, Peter Ih^ioigne She 
was cducited in the convent of Robermont She was quick- 
witted handsome intensely passionate m temper and had a vigor 
ous eloquence, which she used with great effect upon the mobs of 
Pans dunn_, the few years of her life (1789-93) which are of 
historical interest She left her home on account of a quarrel 
with her stepmother In her career as courtesan she visited Lon- 
don (1782), and Genoa as a singer (1788) In Pans on the out 
break of the Revolution, she was surrounded by a coterie of well 
known men chief of whom were P6tion and Desmoulins 
She was again in Pans in Jan 1 792 where she often spoke m the 
clubs Even in the National Assembly she would violently inter- 
rupt the expression of moderatist \iews Known as “la belle 
I icgoise,^’ she wore a riding habit, a plume in her hat a pistol in 
her belt and a sword at her side, and excited the mob by violent 
harangues Associated with the Girondists and the enemies of 
Robespierre, she became m fact the “1 ury of the Gironde She 
commanded in person the III corps of the so called army of the 
faubourgs on June 20 1792, and shares a heavy responsibility for 
the riots of Aug 10 She took no part m the September massacres, 


and, moderatmg her conduct, became less popular from 1793 To 
wards the end of May the Jacobin women seized her, stripped her 
naked, and flogged her in the public garden of the Tuilenes The 
following year she became mad, she died at La Salpetri^re on 
June 9, 1817 

See E and J dc Goncourt, Portraits intimes du XV I sihle 
(2 vols, 1857-S8) » M Pellet, P.tude hiHonque et btograpktque snr 
Jhiroigne de Mincourt (1886) , L Lacour, Les Ongtnes du fSmimsme 


contemporain Trots femmes dc la Rivolutton (1900) , Vicomte de 
Reiset, La Vraie Thhoigne d( Mhicourt (1903) ind the play 
Thirotgne de Mhiiourt of M Paul Hervicu, produced at the Theatre 
Sarah Bernhaidt in 1902 

THERSITES, the ugliest man m the Greek camp before Troy, 
a railing demagogue {see Homer, Iliad n , 212), was a relative of 
Diomedes {qv) 

THESEUS was the great hero of Attic legends and the son of 
Aegeus, king of Athens, and Aethra, daughter of Pittheus, king of 
Troczen, or of Poseidon and Aethra The legend relates that 
Aegeus, being childless, went to Pittheus, who contrived that 
Aegeus should have intercourse with Aethra, who m due time 
brought forth Theseus On reaching manhood Thest us was sent 
by his mother to Athens lie encountered many adventures on 
the way First he met \nd slew Penphetes, surnamed Corynetes 
(Clubman) At the isthmus of Corinth dwelt Sinis, called the 
Pme Bender, because ht killed his victims by tearing them 
asunder between two pine trees Theseus hoisted the Pine Bender 
on his own pine tree Next Iheseus despatched the Crommyon- 
lan sow (or boar) I hen over a cliff he flung the wicked bciron, 
who used to kick his guests into the sea, while perforce they 
washed his feet In Llcusis Theseus wrestled with Cereyon and 
killed him Later he slew Procrustes, who fitted all comers to his 
only bed by lopping or racking them to the right length He 
found his father married to Medea, who had fled from Corinth 
Being a witch, she knew Theseus before his father did, and tried 
to persuade Aegeus to poison his son, but Aegeus recognized him 
Theseus was now declared heir to the throne, and the Pallantids^, 
who had hoped to succeed the childless king, conspired against 
him, but he crushed the conspiracy He then attacked the hre- 
breathing bull of Marathon and brought it alive to Athens, where 
he sacrificed it to Apollo Delphimus Next came the adventure 
of the Cretan Minotaur (q v ) 

While Theseus was on his way to Crete, Minos, wishing to see 
whether Theseus was really the son of Poseidon, flung his nng 
into the sea Theseus dived and brought it up, together with a 
golden crown, the gift of Amphitrite He landed on the return 
voyage at Delos, and there he and his comrades danced the crane 
dance, whose complicated movements were meant to mutate the 
windings of the Labyrinth In historical times, this dance was 
still danced by the Delians round the Altar of Horns Theseus had 
promised Aegeus that, if he returned successful, the black sail 
with which the fatal ship always put to sea should be exchanged 
for a white one But he forgot his promise, and when Aegeus, 
from the Acropolis at Athens, descried the black sail out at sea, 

*The sons of Pallas, the brother of Aegeus Aegeus and Poseidon are 
quite possibly one and the same 
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he flung himself from the rock and died Hence, at the festival 
which commemorated the return of Theseus there was always 
weeping and lamentation Theseus now carried out the union 
of the various Attic communities into a single State He extended 
the territory of Attica to the isthmus of Connth 
He transformed the Isthmian ceremony in honour of Meli- 
certes by adding games in honour of Poseidon Alone, or with 
Heracles, he captured the Amazon prmcess Antiope Thereafter 



■Y COURTUY OF THC TRUSTIU OF THI •RITIfiH MUSIUW 


Theseus (on right) and peirithous rescuing laodameia (hippooa 

MEIA) FROM VIOLATION BY THE CENTAURS FROM A GREEK VASE FOUND 
AT ANZl (BASILICATA) NOW IN THE BRITISH MUSEUM 

the Amazons attacked Athens Antiope fell fighting on the side 
of Theseus By her he had a son, Hippolytus (q v ) Theseus is 
also said to have taken part in the Argonautic expedition and the 
C ilydonian boar hunt He compelled the Thebans to give up 
the unburied bodies of the Seven (see Antigone) 

Ihe famous friendship between Theseus and Peirithous, king 
of the Lapiths, originated when Peirithous heard of the strength 
and courage of Theseus, and desired to put them to the test 
Accordingly, he drove away from Marathon some cows which 
belonged to Theseus The latter pursued, but when he came up 
with the robber the two heroes were so filled with admiration of 
each other that they swore brotherhood At the marriage of 
Peirithous, a fight broke out between the Lapiths and Centaurs 
(q V ) Theseus and Peirithous now earned off Helen (q v ) He 
now descended to the lower world with Peirithous, to help his 
friend to cirry off Persephone But the two were caught and con 
fined m Hades till Heracles came and released Ihcscus When 
Theseus returned to Athens, he found that a sedition had been 
stirred up by Menestheus, a descendant of Erechtheus, one of the 
old kings of Athens Failing to quell the outbreak, Theseus m 
despair sent his children to Euboea, and after solemnly cursing 
the Athenians sailed away to the island of Scyrus, where he had 
ancestral estates But Lyeomedes, king of Scyrus, took him up 
to a high place, and killed him by casting him into the sea His 
ghost was said to have appeared in the Athenian ranks at Mara 
thon When the Persian war was over, the Delphic oracle bide 
the Athenians fetch the bones of Theseus from Scyrus and lay 
them m Attic earth This was done, m 469, by Cimon His chief 
festival, called Theseia, was on the 8th of the month Pyanepsion 
(Oct 21), but the 8th day of every month was sacred to him 
The well preserved Doric temple to the north of the Acropolis 
at Athens, commonly known as the Theseum, is certainly not his 
shrine There were several (according to Philochorus, four) 
temples or shrines of Theseus at Athens 
See (a) of ancient works, especially Plutarch’s Theseus, (b) of 
modern works, L Prcller, ed C Robert, Gr Mythologte, 11 p 676 ff 
(4 vol , 1887-94) » L R Farnell, Hero~Cults, p 337 ff (1921), Stend 
ing in Roscher’s Lextkon, sv (good bibliography) also O Gruppe, 
Gnechtsche Mytholom.i pp 581-608 (Munich, 1898) 
THESMOPHORIA A very ancient festival, celebrated by 
women in many parts of the Greek world (as Attica, many places 
in the Peloponnesos, Boeotia, several islands, the coast of Asia 
Minor, Cyrene, Italy and Sicily, but not generally among the 
Dorians) in honour of Demeter Thesmophoros, which does not 
mean, as the ancients usually supposed, legtfera Ceres (Virg , Aen , 
IV 57), since the festival can m no way be connected with the 
brmgmg or estabhshing of laws or customs ($€(r/nol) It is pos- 
sibly “brmger of treasure or wealth,” an obsolete sense of 
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of which a few traces remain, or perhaps better (Frazer, Enc 
Bni 9th ed , Nilsson, Grtech Test, p 324), the name Thesmo 
phona IS the primary one, from which the epithet of the goddess 
IS derived, and it means “the carrying of things hid down,” the 
radical meaning of 0 €<j/x6s, referring to the curious fertility- 
charms described below 

As no men were admitted to the rites and m any case they were 
largely secret (for the reasons see Mystery), we have nothing 
like a full descnption (but see H J Rose, Primttve Culturf tn 
Greece, 1925) 

The celebrants were women who seem to have been at least 
generally married, and who must be free They observed chastity 
for some days (nine, according to Ovid, a likely number enough 
considering its magical connotations), and also abstained from 
certain foods, thus, they must not eat pomegranate seeds The 
festival itself lasted three days, although m Attica it was length 
ened by the addition of other celebrations of a similar character 
the Sterna and the Hahmusian Ihesmophona, making five di>s 
in all, Pyanopsion IQ-14 But the origin il days were Pyanopsion 
12-T4 only, t e , about the beginning of October, and shortly after 
the Pyanopsid (g v ) The days were called respectively inodo'^ 
(or Kathodos), Nesteta, Kalligeneta Anodos (ascent) is often 
taken to mean the “going up” of the women to the Ihcsmophonon 
or precinct of Demcter, but this does not explain why the day 
should also be called Kathodos, or descent As the name of the 
second day, which signifies ‘ fasting, ’ describes what the cck brants 
then did, it is plausible to take the first day as having been called 
Ascent and Descent, and to connect it with the rite known to have 
been performed at some time in the festival Pigs were thrown into 
an underground chamber, called a megaroti, they were probably 
ahve, but the text (Clement of Alexandria, Protrept , p 14 Pott ) 
IS corrupt and uncertain At all events they were left there until 
such parts of them as were not eaten by the guardian sn ikes of 
these underground sanctuaries had had time to rot Ihc n mains 
were then brought up by certain women who had observed chastity 
tor three days and were called avTXgpiai or drawers up — the verb 
kvT\uv means to pump or dr iw off w iter, and it is strange that 
its cognate noun should be used in this way These women also 
carried, or some of the celebrants did, certain well known symbols 
of fertility, including pine cones and “figures made of flour of 
wheat, in imitation of the shapes of serpents and of men ” The 
remains of the pigs were laid on an alt ir, and if taken and mixed 
with seed were believed to ensure a good crop Apparently the 
figures, like the pigs, were thrown into the chasms, but our 
authority here (a scholiast on 1 ucian, first published by Usener 
m Rhtimschcs Museum, xxv p 548) is both confused and mam 
festly corrupt, he seems to be confusing the Ihesmophona with a 
quite different festival, the Arrhephona If, however, pigs, pine 
cones, figures and all were thrown into the mte^ara and “pumped ’ 
out again, it is very intelligible ni igie These objects are all m 
their nature, connected with fertility — a fertile beast, a seed 
vessel, a preparation of gram shaped like a ere ilure supposed to 
be full of earth magic (the serpent) and like a man, perhips a 
phallic figure They are then put into a holy place left then to 
acquire additional mana from the sacred surroundings ind the 
touch of the sacred serpents, real or imaginary, who live there 
and finally taken out again by pure agents whose chastity has so 
to speak, insulated them Finally, they are laid on a holy altar 
whence they are taken, heavily charged now with potency, and 
used to bring the blessing of fertility To mix all manner of 
magical things with seeds to make them sprout better is a wid( 
spread savage custom, the Khonds, for instance, bury the flesh 
or ashes of a human victim (menah) m their fields, or did so 
until the British Government stopped their horrible practices 

The ancients tried to explain all these matters as eommemora 
tions of the abduction of Lore , but it is rather the legends which 
have grown out of the ritual, now no longer understood In 
modern times it has been found possible to conjecture a reason 
for them, but it is to be remembered that, owing to the fragmen 
tary state of our knowledge, the above is offertcl as a conjecture 
only, espyially as regards the date of the rite 

The Nesteia is easily enough explained, we know that the 
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women fasted, sitting upon the ground Fasting is a common 
piece of agricultural magic, and contact with the ground is also 
common for a Greek parallel we may refer to the ancient Dodo- 
naem priesthood of the Sellot, who slept on the earth (Homer, 
II XVI 235) The third day, Kdhgeneta, is “the fair birth ** We 
ncid not take it as originally referring to anyone so definite as 
Kore, It rather indicates the happy issue of all th s magic, and 
doubtless of much more which we do not know, in the fertility of 
the ground and doubtless of men and beasts as well It remains 
only to add that the Thesmophoru, or at least a great part of it, 
was earned out at night by torchlight, and that it was accom 
panied by ceremonial coarse abuse (al(rxfX>^oyLa) between the 
women , again a common means of promoting fertility 

BiBLioaRAPHv — Mommsen, FesU der Stadt Athen (1898), J E 
Harrison, Prolegomena to the Study of Greek Religion (ist ed 1903) , 
M P Nilsson, Grtechische Feste von reltgtoser Bedeutung (1906) , 
I R larncll, Cults of the Creek States, vol lii (19071 relevant 
passages from ancient authors in full, p 326 f ) , Sir J G Frazer, 
Golden Bough, 3rd ed (see Index 5 v ) (H J R ) 

THESPIAE, an ancient Greek city of Bocotia, on level ground 
( ommanded by the low eastward spurs of Mount Helicon The 
tlcity most worshipped at Thespiae was Eros, whose primitive 
image was an unwrought stone The town contained many works 
of art, among them the Eros of Praxiteles, dedic-^tcd by Phryne 
in her native phee, one of the most famous statues in the ancient 
world It was carried off to Rome by Caligula, restored by Clau 
dms, and agam earned off by Nero There was also a bronze 
statue of Eros by Lysippus The Thespians also worshipped the 
Muses, and celebrated a festival in their honour in the sacred 
grove on Mount Helicon Remains of the ancient citadel are 
still to be sten, solidly and regularly built To E and S founda 
tions bear witness to the extent of the ancient city The neigh- 
bouring village Eremokastro, on higher ground, was thought by 
Ulrichs to be probably the site of ancient Ceressus In 1882 there 
were discovered, ibout 1,200 yd east of Eremokastro, on the 
road to Arkopodi (Leurtra), the remains of a tomb of the «;th 
century bc, with a colossal stone bon, probably that of the 
Thespians who fell at Plataea 

History — ^Thespiae figures chiefly as an enemy of Thebes 
whose centralizing policy it had all the more to fear because of 
the proximity of the towns During the Persian invasion of 480 
B c it stood almost alone among Boeotian cities in serving the 
national cause Seven hundred Thespians accompanied Leonidas 
to Therm opvhe and of their own free will shared his fate The 
remaining inhabitants, though their city was burnt by Xerxes, 
furnished 1,800 men to the Greek army at Plataea In 424 bc 
the Thespian contingent at Delium sustained heavy losses and 
m the next year the Thebans took advantage of this to accuse 
Thespiae of friendship towards Athens and to dismantle its walls 
In 414 they interfered again to suppress a democratic rising In 
the Corinthian war Thespne sided with Sparta and between 
n9 nnd 372 repeatedly served the Spartans as a base against 
Thebes In the latter year they were reduced by the Thebans 
and compelled to send a contingent to Leuctra (371) It was prob 
ably shortly after this battle that the Thebans destroyed Thes 
piae and drove its people into exile Later the town rebuilt 
and in 171 b c , true to its policy of opposing Thebes, sought the 
friendship of Rome 

Bibi locRAcn Y — Herodotus, v 79, vii i32»ix 30 Thucydides iv 
93. 133. VI 95. Xenophon, Hellentca, iv , vi , Pausamas ix 13, 8-14, 
2, 26-27, Strabo, ix pp 409-10 

THESPIS, Greek poet, of Icaria, m Attica (6th cent bc), 
generally considered the inventor of tragedy, flourished in the 
time of Peisistratidae Accordmg to Diogenes Laertius (in 56), 
he introduced for the first time in the old dithyrambic choruses 
a person distinct from the chorus, who conversed with the leader, 
and was hence called i^TroxptriJs ( ‘answerer’^) His claim to be 
regarded ns the inventor of tragedy in the true sense of the term 
depends upon the extent to which this person was really an “ac 
tor ” Drama ) Suidas gives the titles (of doubtful authen 
ticity) of several of his plays (not confined to the legends of 
Dionysus, but embracing the whole body of heroic legpnds), but 
the fragments quoted m various writers as from Thespis (see 


Nauck [Tragic Fragwew^j]), are probably forgeries by Heracleides 
of Pontus The statement of Horace (Ars Poettca, 276) that 
Thespis went round Attica with a cart, on which his plays were 
acted, is due to confusion between the origin of tragedy and 
comedy, and a reminiscence of the scurrilous jests which it was 
customary to utter from a waggon (cKOinixara If A/xAfrys) at 
certain religious festivals A and M (iroiset (History of Greek 
Literature, Eng tr , 1904), who attach more importance to the 
part played by Thespis in the development of tragedy, accept 
the testimony of Horace Accordmg to them, Thespis, actor and 
manager, transported his apparatus on a cart to the deme m 
which he mtended to produce his drama, formed and trained a 
chorus, and gave a representation in public 

See Drama, and W Christ, Grtechische Litteraturgeschichte (1898) 

THESSALONIANS, EPISTLES TO THE, two books of 
the New Testament These earliest extant letters of Paul mark 
the beginnings of Christian literature Fortunately we can date 
them as written from Corinth early in ad 50, under the circum 
stances of the life of Paul (q v ) related m Acts xvn The desig 
nation “Missionary Epistles’" is sometimes applied to the pair 
because they stand apart from the “Major” four addressed to 
Galatia, Corinth, and Rome, being as yet unaffected by the Judaiz 
mg reaction They thus afford a simpler view of the normal 
type of gospel preached by Paul in Gentile territory, with the 
reactions it encountered The designation “Eschatological” would 
be more distinctive, because doctnnally they chiefly reflect the 
difficulties raised among Greek converts by the proclamation of 
“Christ and the resurrection” (Acts xvn 22-32, cf 1 , i 9-10) 
The drama of a return of the glorified Jesus to judgment and 
renewal of the world, represented in such books of “Prophecy” 
as the Revelation of John (qv), was taken over by the primitive 
Church from contemporary Jewish Apocalypse, but in Paul’s 
letters and in Greek Christianity generally is gradually modified 
and pruned of its crudities We should not fail to note that m 
Acts XV 32 Silas, or Silvanus, whom Paul here associates with 
himself as joint author, is specifically called a “prophet ” 

First Epistle — Both Thessalonian epistles are replies to com 
munications from that newly founded church, probably not in 
oral form alone 1 , 1 -111 reviews Paul’s whole relation to it by 
way of defence against insinuations from outsiders ascribing his 
missionary activities to selfish motives Paul reminds his converts 
that, when among them he had not even called for the respect and 
support which were his due, but had depended for support on his 
own labour, supplemented by voluntary gifts from churches 
previously founded, showing toward them only the care and 
solicitude of a parent He had been driven out by the jealous 
hostility of the Jews, who here showed that bitter antagonism 
shown against the prophets of old, against Jesus, and the mother 
church m Jerusalem, but he still hopes to return If his prayers 
and hopes are frustrated it will be due only to the machinations 
of Satan, not any failure on his part A practical section follows 
m iv 1-12 urging increased efforts against sexual impurity (a 
besetting sm of the Greek churches), greater brotherly love, and 
a life of orderly industry forestalling possible charges from out 
siders of idle fanaticism Practical advice leads over to doctrinal 
instruction Individuals have been disturbed m their faith by the 
death of some members of the brotherhood before the expected 
Coming Paul re-assures them by citing a “word of the Lord ” 
This IS not, as sometimes imagined, a transmitted report of some 
saying of the earthly Jesus, whose authentic teachings are of 
very different stamp, but a message from the glorified “Lord” in 
“the Spirit,” that is, through the type of “prophecy’' illustrated 
in the messages of Jesus “in the Spirit” to the churches of Asia 
(Rev 1 I Jf ) In I , iv 13-18 Paul apphes such parts of this 
primitive apocalypse as will serve to “comfort” those in danger 
of losing their Christian hope, and passes at once in v i-xi to 
further practical exhortation to watch and be sober as children 
of the light about to dawn, not overtaken like the sinful world 
by the Coming of the Lord to judgment After direction to leaders 
and laity alike to co-operate toward a blameless and orderly com- 
munal life with mstructions that the letter be read in public as- 
sembly Paul pronounces his apostolic benediction 
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Second Epistk^The lecond epistle continues the cprre* 
spondence after an interval so brief that outward conditions 
appear unchanged, while leading features of the preceding letter 
are continued and accentuated In particular the unfamiliar 
Jewish eschatology is explained and developed Chapter i re- 
peats with further detail the proclamation of the Coming of 
Christ to judgment of I, i lo, and justifies the doctnne of 
‘"wrath” against persecuting unbelievers m contrast with “rest” 
and ‘^glory” for the saints But in ch ii a new factor appears 
Before the hoped for Advent the “mystery of lawlessness” now at 
work m the world must culminate m a counter manifestation of 
Satan^s power An Antichrist {qv) will appear “in the temple 
of God” claiming divine honours there after the manner of the 
desecration of Antiochus, self styled “God-manifest,” predicted m 
Daniel The programme of redemption will begin by the slaying 
of Antichrist by the breath of the Lord’s mouth at his Coming 
Momentarily Satan is held in check by Roman power The closing 
chapter (iii ) resumes the admonitions of I , v u-28, re enforc- 
mg disciplinary measures to be taken against the “disorderly ” 

Authenticity — Objections once urged against the authentic 
ity of I have lapsed, but some still question II Slight changes of 
diction, usually toward more emphatic form in II , need not de- 
tain us Doubts aroused by the suspicions expressed m II , 11 a 
and 111 1 7, are not warranted Actual circulation of spurious letters 
during the lifetime of the reputed author is indeed improbable 
But this IS not implied Paul has heard of misrepresentations of 
his teaching and wishes to remove all conceivable excuse for it 
The strong language of II , 11 2 against an alleged Pauline doctrine 
of the Day of the Lord as “now present’ no more presupposes 
actual utterance by “spirit” (le , prophecy”), or by ‘word ’ (of 
Jesus), or “by letter purporting to be from us ’ than the stronger 
language of Gal 1 8 presupposes actual anti Pauline preaching by 
“an angel from heaven ” However, spurious epistles were com 
mon enough in Paul’s time It is interesting to see how he already 
guards himself against this possibility by the device later ex- 
emplified in Gal vi 11-18 and illustrated by many actual docu- 
ments among the Oxyrhynchus papyri, by attaching to the dic- 
tated letter an autographed farewell “in mine own hand ” 

Serious objections to the authenticity of II are of two kinds, 
(i) from Its similarity to I both in formal arrangement of ma 
terial and m language, (2) from its unexpected attachment of 
the Antichrist doctrine to Paul s eschatology 

The similarity of maternl and structuie is probably sufficient 
to prove dependence, possibly even literary dependence But 
why not? Intrinsic probability as well as the known practice 
of the ancients suggests that a copy of I would be available at 
Corinth for Paul’s use m continuing the correspondence There 
remains thus, as the only serious objection to the authenticity of 
II its belated supplement to Pauline eschatology The Antichrist 
doctrine, if not actually opposed to his teaching elsewhere, is al 
most unmentioned (but cf I Cor xv 24-28 and “Belial” m II 
Cor VI 15) Did Paul forget to mention this preliminary crisis 
when seeing in I, v i-ii to allay excitement at Thessalomca 
over the expected immediate Coming and to restore orderly in 
dustry? Was the working of the “mystery of iniquity” an after- 
thought? 

For answer we must consider the occasion for his mtroducing the 
(apocalyptic) “word of the Lord” cited in I iv 15-17 It was 
to restore the hope of certain converts grieved by recent be 
rcavement, and professedly contains but a part of the teaching 
Paul purposely limited himself to the single lesson in I , v i-i i of 
watchfulness m view of the uncertainty of the hour But his 
readers, remmded of the revelation, seem now to feel that a little 
more definite information concerning the “times and seasons” 
would greatly help If the Antichrist paragraph of II be read as 
m reply to an intimation of this kind, probably by letter, while 
the fact IS kept in mind that in both letters the subject is repeat- 
edly declared to be no new doctrine but something preached from 
the beginning by Paul and bis fellow-missionaries, it will be easier 
to realize that it is not an afterthought with which we are here 
dealing, but rather something earlier and primitive, brought now 
to the surface by further development of the subject 


131 

Bibliography —The most careful study of I and II Thess with 
full bibliography will be found m the Internattoml CnUtal Commen- 
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THESSALY, d district of northern Greece, between Mice 
doma and the Hellenic countnes towards the south, and between 
upland Epirus and the Aegean It forms an irregular square 
of about 60 m m each direction, for the most part level, but 
with well marked boundaries, the Cambunian mountains on the 
north, Othrys on the south, the massive ch iin of Pindus the back 
bone of this part of Greece, on the west while at the north eastern 
angle is Olympus, separated by the gorge of Tempe (q v) from 
the coast ringe of Ossa and Pciion, standing m a continuous Imt 
to the south cast Three jieaks of Pindus are over 5,000 ft , and 
Olympus, Ossa and Pclion reach respectively 9,790, 6,398 and 
5,350 feet The country within these limits is drained by numer 
ous confluents, which pass into the sea through the gorge of Tempe 

Through Thessaly, therefore, he all land routes between penin 
sular Greece and the north An important pass from Petra in 
Plena debouches west of Olympus on the plain north of Larissa 
By this Xerxes entered (Herodotus vii 173), and when the Greeks 
heard of this passage, they gave up their defence of Tempo The 
mam communication with Epirus passed over Mount Laemon 
by the upper Pcneius to Aeginium m the north west angle By 
this route Julius Caesar arrived before the battle of Pharsalia 
Another pass, farther south by Gomphi, leads to the Ambracian 
gulf The great southern pass of Coela crosses Mount Othrys 
nearly north of Ihermopylac 

Though Thessaly is the most level district of Greece, it is 
composed of sections, divided by ranges of hills, Upper Thessaly, 
to the west and south west, contains the higher course of the 
Peneius and all tributaries from the south — Fnipeus, Apidanus, 
Onochonus and Pamisus Lower Thessaly, from the central ridge 
west of Larissa to the foot of Ossa and Pelion, is inundated by 
the Peneius, the flood water forming the Lake Nessonis, and 
when that is full, pouring into Lake Boebe The chief city of 
the lower Thessaly was Larissa , in the south at the pass of Coela 
IS another [ilain, containing a small lake, formerly colled Xymas, 
and low hills separate this from the town of Thaumaki, which 
overlooks the mam upper p’am “like a vast sea” (Livy xxxn 4) 
The Plain of Pharsiln, intersected by the Empeus, lies north east 
of this, and still farther another battlefield, Cynoscephalae The 
political divisions follow the physical, Pelasgiotis being the lower 
plain of the Peneius, Hestiaeotis and Thessaliotis respectively 
the north and the south portions of the upper, the fourth, 
PhthioUs, towards the south-east, was geographically separated 
by the watershed of Mt Othrys and its north east spurs The 
landlocked Pagasaeus Sinus (Gulf of Volo), extends from 
Pagasie at its head to Aphetae at its narrow outlet, where the 
chain of Pehon turns at right angles to south west in broken 
ridges, while on the opposite side rise the heights of Othrys In 
the heroic age Phthiotis was the legendary birthplace of Greek 
navigation in the story of the Argonauts Hence Achilles came and 
according to Thucydides (1 3), it was the cradle of the Hellenes 
lolcus, the centre of many legends, is near the modern Volo 
Near lolcus, later, Demetrius Poliorcetcs founded Demetrias 
called by Phihp V of Macedon one of the “fetters of Greece,” 
Chalcis and Corinth being the others 

The history of Thessaly is closely connected with its geography 
From the earliest times Ihcssaly has had a separate history con 
trolled by its situation The fertility of the land offered a 
temptation to invaders, and was thus the primary cause of early 
migrations Its first Neolithic culture combined Danubian char 
acters with elements from the “Tnpolje” culture of Ukrame, a 
second phase reinforces the latter elements, at Dimim near Volo 
Then long decadence resulted from the spread, first of “Hel 
iadic,” then of “Minyan” culture from the south Finally, just as 
Mycenaean exploitation was beginning m the 12th century, fresh 
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northern invaders from Macedonia wrecked all At this point 
language and legend supplement archaeology Thessalian Greek 
js of the Aeolic group akin to Boeotian, but between he the “West 
Greek ’ dialects of Phthiotis, Mails, and Dons, subsequently in 
truded Aeolic genealogies go back to the early part of the 14th 
century, whereas the Doric and West Greek expansion is referred 
to the 1 2th Tradition brought both Thessalians and Boeotians 
from Arne m the northwest, imposing powerful aristocracies on 
the older inhabit mts who retained political coherence only among 
the marginal hills in Perrhacbia, Magnesia, and the like The rich 
lowhnds wcr( the naturil home of powerful families such as the 
Alcuadae of I anssa and the Scopadae of Crannon, and the ab- 
sence of elevated positions was unfavourable to the foundation 
of citu s, winch might have fostered freedom and democracy The 
plains, ilso, were suited to the breeding of horses, and conse- 
quently the force in which the Ihessalians were strong was 
cavalry, a kind of troops usually associated with oligarchy 
The wealth and the scmi Hellenic character of the people (for, 
in race as in geognphical position, the Thessalians held an inter- 
mediate place between the Macedonians ind the southern Greeks) 
held them aloof from national sentiment, and at the time of the 
Persian wars the Alcuaehe joined the enemy United, as under 
Alcxmder and Jason, of Pherae, m the 4th century, the Thessa 
bans were formidable, but they seldom combined for long, and 
consequently had little influence m Greece I rom the 4th to the 
2nd century they were usually vassals of Mace don 

For sever il (cntuncs during the micldU ages Rumanian im 
migrints formed so Urge i part of the populition of Thessaly 
thit that district wis called by the Byzantine writers Great Wall- 
aehia (Mty 6 .\yj BXaxta), the Jewish traveller, Benjamin of 
lucleld, so desenbes it m the latter half of the 12th century 
Now, only a few Vlath (Ruman) colonics remain, principally on 
the west of Olympus and m some gorges of Pindus Ihe Turkish 
conquerors settled in the larger towns and in great ranches The 
Greeks form so Urge a majority that, even while the country 
belonged to the Ottomans, Greek was the official language 
Thessaly was ceded to the Greek kingdom by the Porte in 1S81 
Since that time its prosperity has greatly increased The port of 
Vulo, almost the only outlet of trade, has a steamer service to 
Athens Railways run (i) from Volo by way of Vclestino 
(ancient Pherae) to Larissa (qv)^ (2) from Velestmo to the 
west by Phcrsala (Pharsilos), Domokos (Fhaumaki), Karditsa 
and Prikkila (Prika), to Kalabaka (Aeginium), m the upper 
valley of the Salambru (Pencius), (3) the mam line from 
Athens to Salonika enters Thessaly by the Coela pass west of 
Othrys, reaches Lirissa and proceeds by the gorge of Tempe and 
the sea front of Olympus Thessaly is essentially an agricultural 
and pastoral district 

BinnoCRAiiiY ~W M Leake, Travels in Northern Greece, 4 vols 
(18^5) A Mczt^rcs M^moire st4r le PSlion et I , C Bur 

sian Geographte von Grtechenland, vol i (Leipzig, 1862) , H F 
Fozer, Ihe ihi^hlands of Turkey vol 11 (1869) , A Phihppson, Thes- 
salten und hptrm (1807) Batdektr’s Greece ^rd ed (Leipzig, iQoO » 
I hiMm, Das HiUentsche Th€^\alH (Stuttgart, 1924 ) (J L My) 

THETFORD, a market town and municipal borough of Eng- 
land, mostly in the south west of Norfolk, but partly in Suffolk, 
91 m N N E from I ondon by the L N E R Pop (1921) 4,700 
In the time of Edward III the town had twenty churches and 
eight monasteries There are now three churches principally of 
Perpendicular flint work, and a few monastic remains, the chief 
being two gate-houses The most important relic of antiquity is 
the Castle Hill, a mound i 000 ft in circumference and 100 ft 
m height The grammar school was founded in 1610 In King 
Street is the mansion ho^e occupied as a hunting lodge by Queen 
Elizabeth and James I Brewing and tanning are earned on, and 
there are also manure and chemical works The town is governed 
bv a mayor, 4 aldermen, and 12 councillors Area, 7,096 acres 

Tradition tells that Uffa, who probably threw up the earthworks 
(ailed the Castle Hill, established the capital of East Anglia here 
ibout 575 In 1 290 its pnncipal officers were a mayor and coroner, 
afterwards assisted by eight burgesses whom Henrv VIII in- 
creased to ten The town, never very prosperous since the Con- 
quest, had then fallen into great decay, but the petitions of the 


burgesses for a charter were not heeded till 1573 when Elizabeth 
mcorporated it under a mayor and common council This charter, 
restored in 1692 after its surrender to Charles II , remained in 
force till 1835 when the borough was re-constituted 

See A L Hunt, Capital of East Anglia (1870) , T Martin, History 
of Theiford (i 779 ) 

THETIS, in Greek mythology, daughter of Nereus, wife of 
Peleus and mother of Achilles The chief of the 50 Nereids, she 
dwelt in the depths of the sea with her father and sisters When 
Dionysus leaped into the sea to escape from the pursuit of Lycur- 
gus, king of the Thracian Edones, and Hephaestus was flung out 
of heaven by Zeus, both were kindly received by Thetis Again, 
when Hera, Athena, and Poseidon threatened to bind Zeus in 
chains, she sent the giant Aegaeon, who delivered him out of their 
hands She was married against her will to Peleus (g v , see also 
Achilles) Thetis is used by Latin poets simply for the sea 
THEUNIS, GEORGES (1873-- )» Belgian statesman, 

was bom at Montegn6e, near Li6ge, on Feb 28, 1873 In Jan 
1916 he attended the Inter Allied Relief Commission in London 
and in 1919 represented Belgium on the Reparations Commis 
Sion In 1920 he became finance minister in Carton de Wiart’s 
coalition ministry, the aims of which Government were first to 
settle the reparations question, with due regard to Belgium’s prior 
claim and secondly to maintain the entente between the Allies 
Theunis represented Belgium at the Inter Allied Conferences of 
San Remo 1920, London 1924 and Pans 1925, which resulted in 
the adoption of the Dawes Plan and a corresponding inter Allied 
settlement His home policy was to place Belgian finance on a 
sound basis and to reconstruct the devastated regions His cabi- 
net resigned in April 1925, after the elections m which the demo- 
cratic parties triumphed In Aug 1925 Theunis was sent by his 
Government to Washington to discuss the question of the Belgian 
debt to U S A This mission resulted in an agreement which was 
submitted to the parliaments of the two countries Theunis pre- 
sided over the World Economic Conference at Geneva in 1927, 
he was also chairman of the permanent consultative economic 
committee formed at the League of Nations to carry out and 
continue the work of the conference 

THEURIET, CLAUDE ADHEMAR ANDR6 (1833- 
1907), French poet and novelist, was bom at Marly le Roi The 
best of his novels are Le manage de Girard (1875) , Raymonde 
(1877), le fils Matigars (1879), masson de^ deux Barbeaux 
(1879), Sauvagionne (1880), Rctne des bois (1890), Villa 
tranqnille (1899), Je manuseni du chanotne (1902) Theunet 
died on the 23rd of April 1907 

THIAZINES, in organic chemistry are compounds containing 
a nng system of one sulphur atom, one nitrogen atom and four 
carbon atoms The most important thiazine is methylene blue 
(formula I ), a basic colouring matter employed m dyeing and 
printing on cotton mordanted with antimonyl tannate It is also 
used as a microscopic stain and as a reagent in bacteriological 
and histological researches Methylene blue was first discovered 
by H Caro in 1876, who prepared it by oxidising dimethyl 
/N-phenylenediamine (obtained from p mtrosodimethylamline) 
with ferric chloride in presence of hydrogen sulphide The prep- 
aration was rationalised by A Bernthsen in 1887 ‘who converted 
dimethyl p phcnylenednmine into its thiosulphonic acid and 0x1 
dised this intermediate with chromic acid in the presence of a 
molecular proportion of dimethylaniline Methylene blue is fre- 
quently sold in the form of its zincichlonde, 

2C16H18N8SCI, 7 nCl 2 ,H 20 
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A simpler member of the thiazme group is Lauth’s violet (for- 
mula II ), prepared from ^-phenylenediamme by Caro’s method 
of oxidation or from thiodiphenylamme by successive dmitration, 
reduction and oxidation (Bernthsen) The thiazme senes of dyes 
also includes acidic colourmg matters such as Brilliant Alizarin 
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Blue, prepared by condensing / 3 -naphthaquinone -6 sulphonic acid 
with the thiosulphomc acid of a dialkyl p phenylenediamine For 
further information see the Colour Index of the Society of Dyers 
& Colourists (Edited by F M Rowe, 1924) 

THIAZOLES, in organic chemistry, a senes of compounds 
containing five membered rings of one nitrogen, one sulphur and 
three carbon atoms The most prominent thiazole derivative is 
the dyestuff, primulm, discovered by A G Green in 1887, which 
dyes unmordanted cotton in yellow shades The dyed fabne can 
be treated with nitrous acid, when the dye is diazotised (see 
Diazo compounds) so that varying shades of red, brown and 
chret are produced on dipping the prepared material into solutions 
of developers (fi naphthol, resorcinol a-naphthylamine, etc ) 
When thiourea and chloroacetaldehydt, or preferably dichloro- 
ether, CH2CI CHCl O C2H are condensed m aqueous solution, 
2 aminothiazole (I ) is formed and this pale yellow crystalline 
base (mp 90® C) on treatment with nitrous acid and alcohol 
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loses its ammo group for hydrogen giving rise to thiazole itself 
(II ), which is a colourless liquid boiling at 117° C and smelbng 
like pyridine (Traumann, 1888) 

When p toluidinc and sulphur are heated at 200° C a complex 
product known as “primuhn base” is obtained which consists 
mainly of the following thiazole derivative 
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This product when sulphonated to render it soluble in water and 
converted into its sodium salt is primulm (See Dyes, Svn- 
THEITC ) (G T M ) 

THIBAUT (or Theobald) IV (1201-1250, count of 
Champagne and Bric, and king of Navarre, French poet, was born 
at Troyes in 1201 His father, Thibaut III of Champagne died 
before his son’s birth, and his mother, Blanche of Navarre was 
compelled to resign the guardianship of the young prince to 
Philip Augustus king of France, but there is little doubt that 
the child was acquainted with Chretien de Troyes and the other 
trouvercs who found patronage at the court of Champagne Thi 
haul’s versts belong to whit is called “courteous’ poetry, but 
they have a personal note that distinguishes them from mere 
exercises They are addressed to Blanche of Castille, the wife 
of Louis VIII, and Ihibaut’s relations with her have been the 
subject of much controversy Ihe count took part with Louis 
m the crusade against the Albigenses, but m 1226, with no ap 
parent reason, left the king and returned to Champagne Three 
months later Louis died under doubtful circumstances, and Thi 
baut was accused by his enemies of poisoning him 
The real reason for Thibaut’s desertion appears to have been 
a desire to consolidate his position as heir apparent of Navarre 
by an alliance with the disaffected nobility of the south of France, 
but from this confederation Blanche was skilful enough to de- 
tach him The resentment of the league involved him in a war 
m which Champagne was laid waste, and his capital saved only 
by the royal intervention In 1 234 he succeeded his uncle, Sancho 
VII , as king of Navarre, and from this period date his most 
fervent songs m praise of his lady The crusade turned Thibaut’s 
thoughts to religion, and he announced his intention of singing 
henceforth only in honour of the Virgin Unfortunately his de 
votion took darker forms, for before saihng for the Holy Land 
he ordered and witnessed the burning of a hundred and eighty- 
three unfortunate men and women convicted of Manichaeism The 
years 1239 and 1240 were spent in Palestine, and from the time 
of his return Thibaut devoted himself to efforts for the improve- 
ment of his dominions that won for him the title of le Bon He 
died at Pampeluna on July 14, 1253 
Thibaut was the most popular of all the 13th century song 
writers, and his work is marked by a grace and sweetness which 


he owes perhaps in part to his association with the troubadours 
of the south He is said to have set his own songs to music It 
seems doubtful whether the notes that have come down to us 
can with justice be attributed to him but there is no contesting 
the musical quality of his verse His fame spread beyond the 
Alps, and Dante admired his poetry lit was one of the most 
celebrated authors of jinx part elaborate discussions between 
two interlocutors, usually on the subject of love 

His \iorks were ediUd in 1851 by P Tarb6 in his Chamonmers de 
Champagne 

THIBAUT, ANTON FRIEDRICH JUSTUS (1774- 

1840), German jurist, was born at Hameln m Hanover, on Jan 
4, 1774, the son of an officer in the Hanoverian army He studied 
jurisprudence at Gottingen, Konigsbcrg and Kid Here in 1798 
he was appointed extraordinary professor of civil law and pub 
lished his earlier works including the important treatise (1799) 
Theorte der logtschen Auslegung des romtschen Rtcht'i In 1802 
Thibaut was called to Jena, where he wrote his chief work 
SvHem des Pandektenrechts (1803) This work is in effect a 
codification of the Roman law as it then obtained in Germany, 
modified by canon law and the practice of the courts into a com 
prehensive system of Pandect law In 1805 he went to Heidelberg, 
where he stayed till his death on March 29 1840 His influence 
was great, and except Gustav Hugo and Savigny, no civilian of 
his time was so well known In 1814 appeared his Ctvthstische 
Ahhandhingeny of which the principil was his famous essav advo 
eating a national code for Germany This essay was inspired by 
the War of Liberation 

See Baum'^tark Thibaut Blatter der hrinnerung (1841) Kirl 
Hagemann Aus dem Leben A F J Thibaut mit Correspondenz m 
die Preuss Jahrhucher (1880), Tcichmann in Holtz(ndorff s Rechts^ 
lextkon and E Landsberg, in Allgememe Deutsche Biographic, vol 37 

THIBAW (now HSIPAW) see Shan Statfs 
THIELMANN, JOHANN ADOLF, FRriHLRR VON (1765- 
1824), Prussian cavalry soldier, was born at Dresden Lntcring 
the Saxon cavalry m 1782, he saw service against the French in 
the Revolutionary Wars and in the Jena campaign, and after 
Jena, at the siege of Danzig and at Fnedland In 1809 colonel 
of a Free Corps, he opposed the advance of the Austrians into 
Saxony, and was promoted major general, becoming lieutenant 
general in 1810 As commander of the Saxon Heavy Cavalry 
Brigade he took part m the advance on Moscow (1812), and at 
Borodino attracted the attention of Napoleon who took him into 
his own suite His own sovereign at the same time made him 
Freiherr In the war of liberation Thulmann took a prominent 
part When ordered to surrender the fortress of Torgan, of which 
he was governor, to the French, he resigned his command and 
joined the allies As a Russian general he reorganized the Saxon 
army after Leipzig, and m 1814 he commanded the Saxon corps 
operating m the Low Countries Early in 1815 he became a 
lieutenant-general in the Prussian service, and m command of 
the 3rd army corps he took part in the Waterloo campaign, in 
which he fought the spirited action of Wavre (June 18-19) He 
was later a corps commander at Munster and at Coblenz, where 
he died in 1824 

See von Petersdorf, General Johann Adolj Freiherr von Thielmann 
(Leipzig, 1894) 

THIERRY, JACQUES NICOLAS AUGUSTIN 

(1795-1856), French historian, who was bom at Blois on May 
10, 1795 He was educated at the Blois Grammar School, and 
at the fecoL normale supeneure He embraced the ideas of the 
French Revolution with enthusiasm and he became fired with 
Saint Simon’s ideal society of the future He became the secre 
tary, and, as he would say himself, the “adopted son” of the 
famous visionary (1814-17), but, while most of Saint Simon’s 
followers turned their attention to the affairs of life, devoting 
themselves to the problems, both theoretical and practical, of 
pohtical economy, Thierry turned his to history His imagina- 
tion had been powerfully impressed by reading Les Martyrs^ in 
which Chateaubriand had contrasted the two civilizations and the 
two races from which the modern world has sprung His ro- 
mantit ardour was later still further nourished by the works of 
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Sir Walter Scott, and though he did not himself actually write 
romances, his conception of history fully recognized the dramatic 
element His mam ideas on the Germamc invasions, the Nor* 
man Conquest, the formation of the communes, the gradual as- 
cent of the nations towards free government and parhamentary 
institutions are already observable in the articles contributed by 
him to the Censenr europien (1817-20), and later m his Le tires 
stir Vhtstoirt de trance (1820) From Fauricl he learnt to use 
the original authorities, and by the aid of the Latin chronicles 
and the colltrtion as yet very ill understood of the Anglo- 
Saxon laws, he composed his Hutotri dc la Conquete de V Angle- 
terre par les Normands (1825) This book, the preparation of 
which had required several ye irs of hard work, cost Thierry his 
eyesight, in 1826 he was obliged to engage scerctares and in 
1830 became quite blind Nevertheless he republished (1827) 
his Lettres sur l^hstoire de trance, with the addition of fifteen 
new ones, m which he described some of the more striking 
episodes in the history of the rise of the mediaeval communes 

Thierry was ardent m his applause of the July Kevolution and 
the triumph of libeial ideis He now re edited, under the title 
of Dtx am d'^tudrs histonqm s, his first essays m the Censew 
furophn and the Counter Jrangass (1834), and composed his 
Rifats des temps nu^rovmgtens, in which he reproduced in a vivid 
and dramatic form some of the most characteristic stones of 
Gregory of Tours These RicUs appeared first ii> the Revue des 
deux mondcs, when collected in volume form, they were pre- 
ceded by long and interesting Considdrahons sur rhistotrc de 
France Thierry became a member of the Academic des Inscrip- 
tions ct Belles Lcttrcb, m 1841, on the motion of Villtmain, the 
French Academy awarded him the first Prtx Gobett, which be- 
came a kind of literary inheritance for him, being renewed in his 
favour fifteen years in succession By the aid ot zealous collabo- 
rators (including Bourquelot and Louandre) he compiled, in four 
volumes, a valuable Reeuetl des monuments tnHits dc Vhtstoire 
du Tiers Rtat (1850-70), which, however, bear only on the 
northern part of France He died m Pans on May 22, 1856 
THIERS, LOUIS ADOLPHE (1797-1877), French states 
man and historian was born at Mirseilles on April 16, 1797 
He was educated, first at the lyc6e of Marseilles, and then m the 
faculty of hw at Aix Here he began his lifelong friendship with 
Mignct, and was called to the bar In 1821 Fhitrs went to Pans, 
and became a contributor to the Constitutionnel Cotta, the well- 
known Stuttgart publisher, who was part proprietor of the Con 
sMutionnel, made over to Thiers a share of his dividends and he 
was thus relieved of any money anxiety 

Meanwhile Thiers became very well known in Liberal society, 
and he had begun the celebrated Histoire de la rdvolution fran 
(atse (10 vols , 1823-27), which founded his literary and helped 
his political fame Coming as the book did just when the reaction 
against the rev olution was about to turn into another reaction in 
its favour it was assured of success In 1830 Thiers, with Armand 
Carrel, Mignct, and others started the National, a new opposi 
tion newspiper Thiers himself took a leading part in the actual 
revolution He ranked as one of the Radical supporters of the 
new dynast) At lirst Ihitrs, though elected deputy for Aix, 
obtained only subordinate pi ices in the ministry of finance After 
the overthrow of his patron Laffitte, he bee ime much less radical, 
and, after the troubles of June 1832, was appointed to the ram 
istry of the interior He rej^eatedly changed his portfolio, but 
remained in office for four years, became president of the council 
and in effect prmu minister, and began his senes of quarrels and 
jealousies with Guizot 

At the time of his rcsignition m 18^6 Thiers was foreign mm 
ister and as usual, wished for a spirited policy m Spam, which 
he could not cirry out He travelled in Italy for some time, and 
It was not till 18^8 that he began a regular campaign of parha 
mentary opposition, which m March 1840 made him president of 
the council and foreign minister for the second time But he held 
the position barely six months, and, being unable to force on the 
king an anti Fnghsh and anti-Turkish policy, resigned on Oct 29 
He now worked on his Histone du Consulat et de VEmfnre, the 
first volume of which appeared m 1845 Though he was still a 


member of the chamber he spoke rarely, till after the bcgmnmg 
of 1846, when he was evidently biddt^ once more for power 
When the revolution of February broke out he and Odilon Barrot 
were summoned by the king, but it was too late 
Under the repubhc he took up the position of conservative 
republican The inconsistency of lus conduct, especially m voting 
for Pnnee Louis Napoleon as president, was often and sharply 
cnticized, one of the criticisms leading to a duel with a fellow- 
deputy, Bixio He was arrested at the coup d^dtat, was sent to 
Mazas, and then escorted out of France But m the following 
summer he was allowed to return For the next decade his time 
was occupied for the most part on The Consulate and the 
Empire It was not till 1863 that he re-entered political life, as 
deputy for a division of Pans For the seven years following he 
was leader of the anti Imperialists in the French chamber While 
nominally protesting against its foreign enterprises, he perpetually 
harped on French loss of prestige, and so contributed more than 
any one to stir up the spirit which brought on the war of 1870 
After the coll ipse of the empire Thiers visited in the autumn 
the different courts of Europe m the hope of obtaining some inter- 
vention, or at least some good offices The mission failed, but the 
lugotiator wis immediately chaiged with another — ^that of obtain- 
ing, if possible, an armistice directly from Prince Bismarck 
Thiers was chosen deputy to the National Assembly by more than 
twenty constituencies (of which he preferred Pans), and was at 
once elected by the Assembly itsdf practically president, nom- 
inally chef du pouvotr exdcutif He lost no time in choosing a 
coalition cabinet, ind then personally took up the hard task of 
negotiating peace He succeeded m convincing the deputies that 
the peace was necessaiy, and it was (March i, 1871) voted by 
more than five to one Thiers held office for two years after the 
peace He had at first to meet and crush at once the Pans com- 
mune, and on Aug 30 he became president of the repubhc 
His strong person il will and inflexible opinions had much to do 
with the resurrection of I ranee, they also made it inevitable that 
he should excite violent opposition His talents and his temper 
made him utterly indisposed to maintain the attitude supposed to 
be incumbent on a republican president , and his tongue was never 
a carefully governed one In January 1872 he formally tendered 
his resignation, and, though it was refused, almost all parties 
dishked him, while his chief supporters — ^men hke R^rausat, 
Barth^lemy Saint Hilaire and Jules Simon — were men rather of 
the past than of the present In 1873 regulations were proposed, 
and on April 13, were earned, which were intended to restrict the 
executive and especially the parliamentary powers of the presi 
dent The government was further weakened by a dissolution 
and reconstitution of the cabinet on May 19 Immediately after 
wards the question was brought to a head by an interpellation 
moved by the due de Broglie Ihe president declared that he 
should take this as a vote of want of confidence, a vote of this 
character (though on a different formal issue, and proposed by 
M Ernoul) was earned by 16 votes m a house of 704 Thiers at 
once resigned (May 24) He died on Sept 3, 1877 
His histones, m many diffi rent editions, and his speeches, as above, 
are easily accessible, his minor works and newspaper articles have not, 
we believe, been eollected in any form Several years after his death 
appeared Deux opuscuUs (1891) and Milanges mddites (iSga) while 
Notes et souvenirs, x870-'73, wcie published in 1901 by “F D his 
siSter-m-law and constant companion. Mile lelicie Dosne Works on 
him, by M Laya, M de M izade, his colleague and friend, M Jules 
Simon, and others, are numeious D Hal^vy Le Courtier de M de 
Thtern (1931) PP $21 , L A Thiers, Ikters an pouvoir, i87i-7t 
(1931), PP 357 

THIERS, a town of central France, capital of an arrondisse- 
raent in the department of Puy-de Dome, 24 m E N E of Cler- 
mont Ferrand, on the railway between that town and St Etienne 
Pop (1926) 11,850 ihiers was sacked about 531 by the soldiers 
of Thierry, son of Clovis About the same penod Gregory of 
Tours speaks of a wooden chapel which may have occupied the 
site of the present church of Le Moutier The streets rising 
m steep rows contain a number of 15th century houses The 
church of St Gen^s was built m 575 by Avitus, bishop of Cler- 
mont, and rebuilt in the 12 th century It has some cunous 
mosaic work of the Merovingian penod and a fine tomb of the 
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13th century The church of Le Moutier, formerly part of a 
Benedictine monastery, dates chiefly from the iith century 
Thiers is the seat of a sub prefect and has a tribunal of com- 
merce, a chamber of commerce and a board of trade arbitra- 
tors Its special industry is the manufacture of cutlery 
THIETMAR (DIETMAR or DITHMAR) OF MERSE- 
BURG (975-1018), German chronicler, was a son of Siegfried, 
count of Walbeck, and was related to the family of the emperor 
Otto the Great Bom on July 25, 975, he was educated at Qued- 
Imburg and at Magdeburg and became provost of Walbeck in 
1002 and bishop of Merseburg seven years later He took some 
part m the political events of the time , m 994 he was a hostage 
m the hands of the Northmen He died on Dec i, 1018 
Thietmar wrote a Chrontcon in eight books, which deals with 
the period between 908 and 1018 For the earlier part he used 
Widukind’s Mes gestae Saxotucaiy the Anmles Qutdlinburgensis and 
other sources, the latter pail is the result of personal knowledf,e 
It has been edited by J M Lappenberg in Band III of tlie 
Monumtnia Germaniae hisioHca Srnptores, and by F Kurze (Han- 
over, 1889) , and has been translated into German by J Laurent 
(new cd revised by W Wattenbach, Leipzig, 1892) See F Kurze, 
Btschof Thietmar von Merseburg und seme Chronik (Halle, i8qo) , 
and W Wattenbach, Deutschlands Geschtchtsquellen, Band II (Berlin, 
1904) 

THIONVILLE, capital of the arrondisscments of Thionville 
Est and Thionville Oue&l in the department of Moselle, France, 
22 m N from Metz by ral Pop (1926), 11,974 Its German 
name is Diedenhofen It is an ancient Frank town (fheudonc 
villa, Totonisvilla), in which imperial diets were held m the 8th 
century, was captured by Condd in 1643 and fortified by Vauban, 
capitulated to the Prussians, after a severe bombardment, on Nov 
25, 1870, and was returned to France m 1918 
THIOPHEN, an organic sulphur compound present in small 
quantities in coal tar benzene, from which it is separated only 
with considerable difficulty, owing to the close similarity of the 
physical and chemical properties of the two substances Thiophcn 
is a colourless liquid with the odour of benzene, the former boils 
at 84® C, the latter at 80 5® C Both readily undergo bromination, 
nitration and sulphonation Coal tar toluene is similarly ac com 
pamed by small amounts of a - and jS- methyl thiophens (thiotolens) 
and the xylenes contain traces of dimetb>lthiophens (thioxens) 
In each case the sulphur compound simulates closely the boiling 
point and other properties of the hydrocarbon Hence in their 
relationship to the coal tar hydrocarbons, thiophcn and its homo 
logues constitute a remarkable case of chemical “protective 
mimicry “ 
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Thiophen (formula I ) was first recognised in eoal tar benzene 
and Isolated therefrom by V Meyer (1883), who availed himself 
of the fact that thiophen is more readily sulphonated than benzene 
at the ordinary temperature Benzene containing thiophen was 
shaken with cold, concentrated sulphuric acid, the impure thio 
phensulphonic acid converted into lead salt and the latter distilled 
with ammonium chlonde Impure thiophen was thus obtained 
and the process was repeated until the product after rectification 
was pure An alternative isolation due to 0 Dimroth (1899) con 
sists in boiling the benzene-thiophen mixture with mercuric ace- 
tate, a mercury derivative of thiophen which separates is decom 
posed by hydrochloric acid, regenerating pure thiophen 
Thiophen is obtainable (i) by passing ethyl sulphide through a 
red hot tube, or (2) by heating succinic anhydride, succmdialde 
hyde or metallic succinates with sulphides of phosphorus It is 
readily recognized by the intense blue coloration developed when 
a trace of thiophen or coal tar benzene is added to isatin in con- 
centrated sulphuric add (the indophenin reaction) 

The 1 4-diketones react in their dicnohc forms on heating with 
phosphorus pentasulphide and yield homologues of thiophen 
2 s-dimethylthiophen (formula II) is thus obtained from 
acetonylacetone, CHs C(OH) CH CH C(OH) CH3 See V 
Meyer, Der Thidpkengm^e, 1888 


THIRD DEGREE, originally an Amencan slang or cant 
term, but now in common use in the United States and coming 
into such use in Great Britain, to designate the employment of 
brutal methods by police or prosecuting authorities to extort in 
formation or confessions from persons m custody The phrase is 
believed to have been suggested by the third masonic degree that 
of master mason, which is conferred with considerable ceremony 

The phrase as often employed includes not only the use of 
physical violence, but also such forms of torture as depriving 1 
prisoner of food drink, sleep and toilet facilities and the prolonged 
and uninterrupted interrogation of him when exhausted, suffering 
and broken down by such deprivations It is more commonly 
apphed however to those forms of physical assault (such as beating 
with a rubber hose) which produce pam but leave no traces 

Since admissions and confessions of guilt have great probative 
weight when made voluntarily, it is obvious that unscrupulous offi 
cials interested in procuring convictions may be tempted to force 
unwilling confessions by jmproi>er means, and falsely to represent 
such confessions as voluntary In several of the United States 
assertions that such methods are used to extort confessions or to 
elicit information have for some time been so common as seriously 
to disturb the courts Similar charges have in a few cases been 
made recently in the course of criminal trials m England 

It IS impossible to state to what extent the practices described 
prevail as obviously there is no way in which the truth of an asser 
tion that they have been employed can be determined with cer 
tainty since those charged with employing them invariably make 
denial and the facts are known only to the participants But those 
who are in close touch with the administration of the criminal law 
m many of the larger Amencan cities do know that juries fre 
quently render verdicts of acquittal in cases where alleged con 
fessions, claimed by defendants to have been evoked by the use 
of force have been received m evidence which verdicts are ex 
plicable on no other theory than that the jury regarded the circum 
stances with suspicion and wholly rejected the alleged confession 
on that ground (CAP) 

THIRD (COMMUNIST) INTERNATIONAL- 

International, 1 m 

THIRD PARTY INSURANCE see Insurance, Miscel 

LANEOUS 

THIRD PARTY PROCEDURE see Practice and Pro 
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THIRLWALL, CONNOP (1797-1875), English bishop and 
historian, was bom at Stepney, London, on Jan 11,1797 He was 
educated at Charterhouse and at Trinity college, Cambridge In 
October 1818 he was elected to a fellowship, and went for a yearns 
travel on the Continent On his return he settled down to study 
law, but Without much zeal, and m 1827 he definitely abandoned 
law, and v^as ordained deacon At Rome in 1819 he had fallen in 
with Bunsen, and since that time had been interested in German 
literature He now joined with Hare in translating Niebuhr’s Hts 
iory of Rome (1828) On Hare’s departure from Cambridge m 
18^2, Thirlwall became assistant college tutor and was involved 
in the controversy upon the admission of Dissenters which arose 
m 1834 Thirlwall, m replying to objections by Thomas Turton 
pointed out that no provision for theological instruction was in 
fact made by the colleges except compulsory attendance at chapel 
and that this was mischievous After this outburst he had to resign 
his position as assistant tutor Nevertheless he received from 
Lord Brougham the living of Kirby under Dale m Yorkshire Then 
he began his History of Greece (1835-44), which has remained a 
standard work 

In 1840 Thirlwall was raised by I ord Melbourne to the see 
of St David’s The great monument of his episcopate is the 
eleven famous charges m which he from time to time reviewed 
the position of the English Church with reference to pressing 
questions of the day— addresses at once judicial and statesman 
like, full of charitable wisdom and massive sense Thirlwall was 
one of the four prelates who refused to inhibit Bishop Colenso 
from preaching in their dioceses, and the only one who withheld 
his signature from the addresses calling upon Colenso to resign 
his see He took the hberal side in the questions of Maynooth, 
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of the admission of Jews to parbament, of the Gorham case, and 
of the educational conscience clause He was the only bishop 
who voted for the disestablishment of the Irish Church 

During his latter years Thirlwall took great mterest m the 
revision of the Authorized Version of the Bible, and was chairman 
of the revisers of the Old Testament He resigned his see in May 
1874, retired to Bath, where he died on July 27, 1875 He 
lies m Westminster Abbey m the same grave as Grote 

Ihirlwall’s History of Greece (new ed 184S-S2) remains a 
standard book See his Remains, Literary and Theological, ed J J S 
Ptrowne m three volumes (1877-80), two of which are occupied by 
his charges, Letters Literary and Theological, with a connecting 
memoir, ed J J S Perowne and I Stokes (1881), and Letters to a 
friend (Miss Johnes of Dolaucothy) ed Dean Stanley (1881) They 
were originally published by Dean Stanley, and there is a revised 
and corrected edition for a general view of Thirlwall’s life and 
character, see the Edinburgh Review, vol cxliii , for a picture of 
him in his diocese, Temple Bar, vol Ixxvi 

THIRSK, a town and parish m the North Riding of York 
shire, England, 22 m N W by N of York, on the L N E railway, 
on the Cod Bcek, a tributary of the river Swale on the edge of the 
Vale of York The district is known as the Vale of Mowbray 
Pop (1921) 2,755 Thirsk is first mentioned as a borough in a 
charter granted by Roger de Mowbray to Newburgh priory m 
the reign of Henry II The Perpendicular church of St Mary 
with Its 80 ft tower, is one of the most beautiful churches m the 
Riding 

THIRST see Hunger and Thirst 

THIRTY YEARS’ WAR (1618-1648), the general name of 
a senes of wars in Germany which began formally with the claim 
of Frederick the elector palatine, to the throne of Bohemia and 
ended with the treaty of Westphalia It was primarily a religious 
war and was waged with the bitterness characteristic of such wars, 
but at the same time political quarrels were interwoven with 
the religious question with the consequence that the armies, 
considering themselves as their masters’ retainers rather than 
champions of a cause, plundered and burned everywhere, military 
violence being in no way restrained by expediency 

Formation of the “Union” and the “League ” — Fifty years 
before the outbreak of the war the Convention of Passau had 
compromised the burning questions of the Reformation, but had 
left other equally important points as to the secularization of 
thurch lands and the consecration of Protestant bishops to the 
future Each such case, then, came before the normal government 
machine — a Diet so constituted that even though at least half 
of the secular princes and nine tenths of their subjects were Pro 
testants, the voting majority was Catholic Moreover, the Jesuits 
had rallied and disciplined the forces of Catholicism, while Prot- 
estantism, however firm its hold on the peoples, had dissipated 
itself m doctnnil wr ingles The strongest side was that which 
represented conservatism, peace and Catholicism Realizing this 
from the preliminary muttenngs of the storm, the Protestant 
princes formed a Union, ’ which was promptly answered 
by the Catholic League This group was headed by the wise and 
ible Maximiliin of Bavaria and supported by his army, which he 
placed under a soldier of long experience and conspicuous ability, 
Count Tilly 

The Bohemian Movement —The war arose m Bohemia, 
where the Protestant magnates refused to elect Ferdinand of 
Austria to the vacint throne, offering it instead to Frederick, the 
elector pahtine But the aggrandizement of this elector’s power 
was entirely unacceptable to most of the Protestant princes — to 
John George ol S ixony above all They declared themselves neu 
tral, and Frederick found himself an isolated rebel against the 
Lmperor Ferdinand 

Even thus early the struggle showed itself m the double aspect 
of a religious and a political war Just as the Bohemians and their 
nominee found themselves looked upon askance by the other 
Protestants so the emperor himself was unable to call upon Max- 
imilian’s Army of the League without promising to aggrandize 
Bavaria Only the incoherence of the rebels saved Ferdinand 
They ordered taxes and levies of soldiers, but the taxes were 
not collected, and the soldiers, unpaid and unfed, plundered the 


country-side The only coherent force was the mercenary corps of 
Ernst von Mansflbld, which, thrown out of employment by the 
termination of a war m Italy, had entered the service of Frederick 
Nevertheless, the Bohemians were conspicuously successful at the 
outset they won several engagements, and appeared before 
Vienna itself Moravia and Silesia supported the Bohemians, and 
the Austnan nobles attempted, in a stormy conference, to wrest 
from Ferdinand not only religious liberty but also political rights 
that would have made Austria and Bohemia a loose confederation 
of powerful nobles Ferdinand firmly refused, though the deputa- 
tion threatened him to his face, and the tide ebbed as rapidly as 
it had flowed No sooner had Frederick accepted the crown than 
Maximilian let loose the Army of the League Spanish aid ar 
rived Spinola with 20000 men from the Low Countries and 
Franche Comtd invaded the Palatinate, and Tilly, with a combined 
army of Austrians and Bavarians crushed the Bohemians at the 
battle of the Weisscr Berg near Prague (Nov 8-18, 1620) With 
this the Bohemian war ended Some of the nobles were executed, 
and Frederick, the “Winter king,” was put to the ban of the 
empire But the emperor’s revenge alarmed the Union princes 
They were Protestants, and neither in religion nor m politics could 
they suffer an all powerful Catholic emperor Moreover, the al 
tcrnative to a powerful emperor was a powerful Bavaria, and this 
they liked almost as little 

Predatory Armies — There still remained for the army of 
Tilly the reduction of the smaller garrisons in Bohemia, which 
when finally expelled rallied under Mansfeld, the last general of 
a lost cause Then there began the wolf strategy that was the 
distinguishing mark of the Thirty Years’ War An army even of 
ruffians could be controlled, as Tilly controlled that of the League, 
if it were paid But Mansfeld, the servant of a shadow king, could 
not pay Therefore “he must of necessity plunder where he was 
His movements would be governed neither by political nor by 
military considerations As soon as his men had eaten up one part 
of the country they must go on to another ” These movements 
were for preference made upon hostile territory, and Mansfeld 
was so far successful m them that the situation in 1621 became 
distinctly unfavourable to the emperor Tilly and the League 
Army fought wanly and did not risk a decision Thus even the 
proffered English mediation m the Germ in war might have been 
accepted but for the fact that in the Lower Pahtinite a corps ot 
English volunteers, raised by Sir Horace Veic for the service of 
the English princess Elizabeth, the fair queen of Bohemia, found 
itself compelled, for want of pay and rations to live, as Mansfeld 
lived, on the country along the Rhine This brought about a fresh 
intervention of Spmoh’s Spaniards who had been destined to the 
interminable Dutch war Moreover Mansfeld, having thoroughly 
eaten up the Palatinate, decamped into Alsace, where he seized 
Hagenau and wintered in safety 

Ihe winter of 1621-22 passed in a scries of negotiations which 
failed because too many interests, inside and outside Germany, 
were bound up with Protestantism to allow the Catholics to speak 
as conquerors, and because the cause of Protestantism was too 
much involved with the cause of the elector palatine to be taken 
in hand with energy by all Protestant princes But Frederick 
and Mansfeld found two allies One was Christian of Brunswick, 
the gallant young knight errant, titular bishop of Halberstadt, 
queen Ehzabeth’s champion, and withal, though he called himself 
Gottes Freund f der PjaStn Feznd, a plunderer of peasants as 
well as of priests The other was the margrave George Frederick 
of Baden Durlach, reputed to be of all German princes the most 
skilful sequestrator of ecclesiastical lands In April 1622, while 
Vere garrisoned the central fortresses of the Palatinate, Mansfeld, 
Chnstian and George Frederick took the field agamst Tilly, who 
at once demanded assistance from Spinola The latter, though 
engaged with the Dutch, sent a corps under his subordmate 
Cordova Mansfeld and the margrave of Baden defeated Tilly at 
Wiesloch (April 17-27, 1622) But soon the allies had to separate 
to find food Then Cordova came up, and Tilly and the Spaniards 
combined defeated George Frederick at Wimpfen on the Neckar 
(April 26-May 6) Cordova chased Mansfeld back into Alsace, 
while Tilly went north to oppose Chnstian of Brunswick on the 
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Mam On June 10-20 the latter’s army was almost destroyed 
by the League Army at Hochst Mansfeld, and with him Fred- 
erick, had already set out from Alsace to join Christian, but when 
that leader arrived with only a handful of beaten men, the war 
was practically at an end Frederick took Mansfeld and Christian 
back to Alsace, and after dismissing their troops, retired to Sedan 
Henceforth he was a picturesque but powerless exile, and his lands 
and his electoral dignity, forfeited by the ban, went to the prudent 
Maximihan, who was created by the Emperor elector of Bavaria 

Mansfeld and Christian of Brunswick. — The next act in 
the drama, however, had already begun with the adventures of 
the outlaw army of Mansfeld and Chmtian After Hochst, had 
it not been for them, the war might have ended m compromise 
James I of England was busy as always with mediation schemes 
Spam, bemg then in close connection with him, and the Protestant 
pnnees of North Germany bemg neutral, a diplomatic struggle 
over the fate of the Palatinate might have ended in a new con- 
vention of Passau that would have regulated the present troubles 
and left the future to settle its own problems The struggle would 
only have been deferred, it is true, but meanwhile the North 
German Protestants remained powerless and inactive, while Tilly’s 
army was kept in hand to deal with the adventurers 

These, after eating up Alsace, moved on to Lorraine, whereupon 
the French Government “warned them off ” But ere long they 
found a new employment The Dutch were losing ground before 
Spinola, who was besieging Bergen op Zoom, and the States- 
General invited Mansfeld to relieve it The adventurers moved 
straight across Luxemburg and the Spanish Netherlands to the 
rescue Cordova barred the route at Fleurus near the Sambre, 
but the desperate invaders, held together by the sheer force of 
character of their leaders, thrust him out of their way (Aug 19- 
29, 1622) and relieved Bergen op Zoom But ere long, finding 
Dutch discipline intolerable, they marched off to the rich country 
of East 1 ricsland 

Their presence raised fresh anxieties for the neutral princes of 
North Germany In 1623 Mansfeld issued from his Frisian strong- 
hold, and the threat of a visitation from his army induced many 
princes of the Lower Saxon Circle to join him Christian was 
himself a member of the Circle, and although he resigned his 
bishopric, he was taken, with many of his men, into the service 
of his brother, the duke of Brunswick Wolfenbuttel Around the 
mercenary nucleus gathered many thousands of volunteers, for 
the towns and the nobles’ castles alike were alarmed at the prog- 
ress of the Catholics, who were reclaiming Protestant bishoprics 
But this movement was nipped in the bud by the misconduct of 
the mercenaries The authorities of the Circle ordered Christian 
to depart He returned to Holland, therefore, but Tilly started m 
pursuit and caught him at Stadtlohn, where on July 28-Aug 6, 
1623 his army was almost destroyed Thereupon the Lower 
Saxon Circle, which, hke the Bohemians, had ordered collectively 
taxes and levies of troops that the members individually furmshed 
either not at all or unwillingly, disbanded their army to prevent 
brigandage Mansfeld, too, having eaten up East Friesland, re- 
turned to Holland m 1624 

Foreign Intervention. — ^The only material factor was now 
Tilly’s ever-victonous Army of the League, but for the present 
It was suspended inactive m the midst of a spider’s web of 
European and German diplomacy Spain and England had quar- 
relled The latter became the ally of France, over whose policy 
Richelieu now ruled, and the United Provinces and (later) Den- 
mark joined them Thus the war was extended beyond the bor- 
ders of the empire, and the way opened for ceaseless foreign 
interventions From the battle of Stadtlohn to the pitiful end 20 
years later, the decision of German quarrels lay in the hands of 
foreign powers France was concerned chiefly with Spam, whose 
mihtary possessions all along her frontier suggested that a new 
Austrasia, more powerful than Charles the Bold’s, might arise 
James, in concert with France, re equipped Mansfeld and allowed 
him to raise an army in England, but Richelieu was unwilling to 
allow Mansfeld’s men to traverse France, and they ultimately 
went to the Low Countries, where, being raw pressed men for the 
most part, and having neither pay (James havmg been afraid to 
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summon parliament) nor experience in plundering, they perished 
in the winter of 1625 At the same time a Huguenot rising para- 
lysed Richelieu’s foreign policy Holland after the collapse of 
Mansfeld’s expedition was anxious for her own safely owing to 
the steady advance of Spinola The only member of the alliance 
who intervened in Germany itself was Christian IV of Denmark, 
who as duke of Holstein was a member of the Lower Saxon Circle, 
and as king of Denmark was anxious to extend his influence over 
the North sea ports Gustavus Adolphus of Sweden, judging 
better than any the difficulties of affronting the empire and Spam, 
contented himself with carrying on a war with Poland 
Intervention of Christian of Denmark — Christian IV 
raised an army in his own lands and m the Lower Saxon Circle in 
the spring of 1625 Tilly at once advanced to meet him But he 
had only the Army of the League, the Emperor’s troops being oc- 
cupied m a war on Gabriel Bethlen of Transylvania Then, hke 
a deus ex machtna, Wallenstein, duke of Fnedland, came forward 
and offered to raise and maintain an army m the emperor’s ser- 
vice It was an army like Mansfeld’s m that it lived on the 
country, but its exactions were s> stematic and the products eco- 
nomically used, so that it was possible to feed 50,000 men instead 
of 20,000 This method, the high wages which he paid, and his 
own princely habits and commanding personality gave it a co- 
hesion that neither a free company nor an army of mere Lower 
Saxon contingents could ever hope to attain 
In 1625, Wallenstein kept his new army well away from the 
risks of battle until he could trust it to conquer It was fortunate 
for Ferdinand that he did so Chnstian IV , who had been joined 
by Mansfeld and Chnstian of Brunswick, had, m 1626, 60000 
men Wallenstein and Tilly together had only a very slight numer- 
ical superiority, and behind them was nothing Fven the heredi 
tary provinces of Austria were threatening revolt and Gabriel 
Bethlen was again giving trouble But on the other side the 
English subsidies failed, and the Protestant armies soon began to 
suffer m consequence Tilly opposed Christian IV , Wallenstein, 
Mansfeld The latter advanced upon Wallenstein, attacked him in 
an entrenched position at the Bridge of Dessau and was thor- 
oughly defeated (April 15-25, 1626) He then wandered across 
Germany into Silesia and joined Bethlen Wallenstein followed 
up, and by taking up strong positions, compelled Mansfeld and 
Bethlen to choose between attacking him and starving So, with- 
out a battle, he brought about a truce, whereby Bethlen was 
disarmed and Mansfeld was required to leave Hungary Mansfeld 
and Christian of Brunswick died soon afterwards, the one m 
Hungary, the other in Westphalia King Christian, left alone 
and unable without English subsidies to carry on the war 
methodically, took the offensive, as Mansfeld had done, in order 
to live on the Thuringian countryside But Tilly, with whom 
Wallenstein had left a part of his army, moved as quickly as the 
king, brought him to action at Lutter am Barenberge in Bruns 
wiek and totally defeated him (Aug 17-27) 

With this, armed opposition to Tilly and Wallenstein in the 
held practically ceased, but their armies continued to live on the 
country Christian of Denmark slowly gave up fortress after for- 
tress to Tilly Wallenstein, returning from the campaign against 
Gabriel Bethlen, drove Christian’s army through Jutland and into 
the sea (1627) But Wallenstein, with his dreams of a united 
Germany free in conscience and absolutely obedient to the em 
peror, drifted farther and farther away from the League Ferdinand 
thought that he could fulfil the secular portion of Wallenstein’s 
policy while giving satisfaction to the Catholics The pnnees and 
bishops of the League continued to oppose any aggr indizement of 
the emperor’s power at their expense and to insist upon the re 
sumption of church lands In this equilibrium the North German 
Protestant cities were strong enough to refuse to admit Wallen- 
stein’s garrisons In 1628 Wallenstein, who had received the duchy 
of Mecklenburg on its rightful lord being put to the ban for his 
share m the Danish war, began to occupy his new towns, and also 
to spread along the coasts But the Hanse towns rejected his over 
tures, and Stralsund, second rate seaport though it was, absolutely 
refused to admit a garrison of his wild soldiery The result was the 
famous siege of Stralsund (Feb to Aug 1628), in which the 
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Citizens compelled the hitherto unconquered Wallenstein army to 
retire The siege was, as the result proved, a turning pomt in 
German history The emperor’s policy of restoring order had 
practically umversal support But the instrument of the restora- 
tion was a plundering army Even this might have been borne 
had Wallenstein been able to give Germany, as he wished, not 
only peace but religious freedom When the Edict of Restitution 
(1629) gave back 150 northern ecclesiastical foundations to the 
Catholics, men were convinced that one ruler meant one rehgion 

Guitavui Adolphus of Sweden.— Rather than endure this 
the North Germans called in Gustavus Adolphus of Sweden and, 
just as Gustavus landed, the resentment of the princes of the 
League against Wallenstein’s policy and Wallenstein’s soldiers 
came to a head, and the emperor was forced to dismiss him His 
soldiers were taken over by Tilly, and for the moment he disap- 
peared from the scene On Gustavus’s side, a thoroughly trained 
army, recruited from good yeomen and stout soldiers of fortune, 
paid good wages, and led by a great captain, was a novelty in war 
that more than compensated for Tilly’s numerical superiority 
Gustavus however, after landing at Peenemunde m June, spent 
the rest of the year in establishing himself firmly in Mecklenburg 
and Pomerania, m order to secure the active support of the more 
important Protestant princes so as to appear as an auxiliary rather 
than a principal in the German conflict First the old duke Bogis- 
hv of Pomerania, then George William of Brandenburg joined 
him, very unwillingly He was soon afterwards allied with France, 
by the treaty of Barwalde (Jan 1631) John George of Saxony, 
still attempting to stifle the war by a policy of neutrality, sent a 
last appeal to Vienna praying for the revocation of the Edict of 
Restitution Meanwhile Tilly had marched into north eistern 
Germany where his lieutenant Pappenheim was besieging Magde 
burg This city had twice defied Wallenstein’s attempts to intro 
duce a garrison, and it was now in arms agunst the League 
Gustavus, as yet without active allies thought it impossible to go 
forward alone, and could only hope that his sudden and brilliant 
storm (April 3-13) of Frankfurt on Oder would distract Tilly 
from the siege 

Sack of Magdeburg — But the hope was vain and when, 
realizing this, he moved directly to Magdeburg’s relief, his passage 
through the territories of the Electors of Brandenburg and Saxony 
was delayed by the objections of the Protestant princes While 
he was negotiating with them m turn Magdeburg although the 
citizens fought desperately, was stormed, sacked and burned on 
the night of May 10, 1631, amidst horrors tint neithtr of the 
imperialist generals vvas able to check The Catholics rejoiced as 
though for another St Bartholomew’s day, the Protestants were 
paralysed and Gustavus, accused on all hands of having allowed 
the Magdeburgers to perish, sorrowfully withdrew into Pomerania 
But Tilly m spite of Pappenheim s remonstrances, turned west 
ward against Ilesse Cassel and other minor principalities whose 
rulers had declared for Gustavus The king of Sweden, thereupon, 
advanced to Werben (at the junction of the Elbe and the Havel) 
where his army entrenched itself, and, in spite of sickness and 
famine stoically awaited the attack The desired result was 
achieved At the end of July Tilly, returning from the west, made 
his appearance and was twice repulsed (July 13^2^ and 18-28) 
losing 6000 men out of 22000 Thereupon, turning away from 
Gustavus’s entrenchments, Tilly invaded Saxony, being reinforced 
*n route by 20000 men from Italv The elector John George at 
once made an alliance with the Swedes 

Battle of Breitenfeld — ^Then Gustavus advanced in earnest 
He crossed the Elbe at Wittenberg 16,000 Saxons joined his 
26,000 Swedes at Duben, ind some of the western Germans had 
already come in Tilly had just captured Leipzig and outside 
that place, carried away by Pappenheim ’s enthusiasm, he gave 
battle on Sept 7-17 to the now superior allies The first battle 
of Breitenfeld {qv) was a triumphant success for Gustavus and 
for the new Swedish system of war Though the raw Saxons were 
routed at the outset by Tilly’s men the Swedes on the other wing 
drove the veterans of the League off the field m disorder, leaving 
6 000 dead 1 illy himself was thrice wounded and barely escaped 

All Protestant Germany hailed Gustavus as the liberator John 


George, the Swedish general Horn and the Swedish chancellor 
Oxenstiema united in advising Gustavus to march straight upon 
Vienna Richelieu was of the same mind But Gustavus de 
hberately chose to move into South Germany, there to organize 
the cities and the princes in a new and stronger Protestant Union 
the Corpus EvangeltcoruMf and to place himself m a country full 
of resources whence he could strike out against the emperor, Tilly 
and the Rhine Spaniards in turn The Swedish army pushed on to 
Mainz, where it wintered m luxury The Palatinate was re 
organized under Swedish officials and the reformed religion estab 
lished again In March 1632 the campaign was resumed Nurem 
berg and Donauworth welcomed Gustavus Tilly’s army, reorgan 
ized for the defence of Bavaria, stood to fight on the Lech, but 
the passage was forced (April 4-14) and Tilly himself was mor- 
tally wounded Augsburg, Munich and all the country south 
of the Danube were occupied without resistance At the same 
time John George’s Saxons, advancing into Bohemia, entered 
Prague without firing a shot 

Wallenstein Returns — ^The emperor had now either to sub 
mit or to reinstate 'Wallenstein Wallenstein demanded as the 
price of his services the reversal of the Edict, and power to de 
throne everv prince who adhered to the Swedes His terms were 
accepted, and m April 1632 he took the field as the emperors 
alter ego with a new army that his recruiters had gathered in a 
few weeks He soon expelled the Sixons from Bohemia and 
offered John George amnesty and the rescinding of the Edict as 
the basis of peace The elector, bound by his alliance with Gus 
tavus, informed the Swedish king of this offer, and a senes of 
negotiations began between the three leaders But John George 
had too much in common with each to follow either Wallenstein 
or Gustavus unreservedly, and the war recommenced The 
Swedish lung had now to meet Wallenstein’s new army of 60,000, 
composed of the mtn immortalized by Schiller’s play, excellent in 
war and m plundering destitute of all home and national ties ind 
owning allegiance to its general alone While Gustavus in Fran 
coma was endeavouring with little success to consolidate his Cor 
pus Evangehcorum Wallenstein came upon the scene Gustavus 
offered him battle But as in 1625 Wallenstein would risk no 
battle until his army had gamed confidence He entrenched him 
self near Furth, while Gusta\us camped his army about Nurem 
berg and a contest of endurance ensued Wallenstein, aided by 
his superiority m irregular cavalry, was able to starve for three 
days longer than the king and at last Gustavus furiously attacked 
the entrenchments (battle of the Alte Vestc, Aug 24-Sept 3 
1632) and was repulsed with heavy losses Thereupon he retired 
endeavouring m vain to tempt Wallenstein out of his stronghold 
by making his retreat openly and within striking distance of the 
imperialists Wallenstein had other views than simple military 
success Instead of following Gustavus he marched into Saxony, 
his army plundering and burning even more thoroughly than 
usual m order to force the Saxons into peace Gustavus followed 
with the swiftness that was peculiar to the Swedish system, and 
concentrated at Erfurt when Wallenstein had scarcely mastered 
1 cipzig But it was now late in the season, and Wallenstein hoped 
to spin out the few rtm lining weeks of the campaign in an en 
trenched position Gustavus without waiting for Aniim’s Saxons 
to join him, suddenly moved forward, and on Nov 6-16 the battle 
of Lutzen (q v) was fought, a battle as fierce even as Breitenfeld 
Gustavus was slam, but Wallenstein’s army was dnven from the 
field 

The League of Heilbronn —The fall of Gustavus practically 
determined the intervention of France, for Richelieu supported 
all electors, Catholic or Protestant, against the central power at 
Vienna as part of his anti Sjmnish policy, and French assistance 
was now indispensable to the Protestants For although Liitzen 
was a victory and the Protestant circles formed the League of 
Heilbronn in Apnl 1633, the emperor was really m the ascendant 
John George of Saxony needed but little inducement to make 
peace But the tragedy of Lutzen was soon to be followed by the 
tragedy of Eger Wallenstein gradually forming the resolve of 
forcing peace on Germany with his army, relaxed his pressure on 
Saxony, and flung himself upon the Swedish garrisons in Silesia 
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Wummg a victory at Stwau (Oct ii, 1633) and capturing one 
town after another, he penetrated almost to the Baltic But he was 
recalled to the south-west before his operations had had any effect 
The Swedish army, now under Bernhard of Saxe Weimar, Horn 
and Baner, had returned to the South, and took Regensburg from 
Maximilian’s army But it was now late m the year and Wallen- 
stern was intent upon peace With this object he endeavoured to 
secure the higher officers of the army, but these were gradually 
won over by bpanish emissaries, the emperor, having decided to 
continue the war in alliance with Spam, dismissed his general for 
the second time Wallenstein then openly attempted to unite 
the Swedish, Saxon and other Protestant armies with his own, 
so as to compel all parties to make peace But his officers would 
not follow, the coup d^Hat failed, and Wallenstein was murdered 
at Eger by his own lieutenants, with the full sanction of the 
Emperor (Feb 15-25, 1634) 

All idea of German umty died with him, and for the next 14 
years Germany was simply the battle ground of French, Spanish, 
Austrian and Swedish armies, which, having learned the im- 
punity and advantages of plunder in the school of Manbfeld and 
Wallenstein, reduced the country to a state of misery that no 
historian has been able to describe, save by detailing the horrors 
of one or other village among the thousands that were ruined 
Germany remained for a century in the stillness of exhaustion 

Battle of Nordlingen — Success was for the present with 
the emperor and Spam Under the leadership nominally of the 
king of Hungary, Ferdinand’s heir, but really of Gallas, the army 
recaptured Regensburg and Donauworth, and when the Spanish 
Cardinal Infante joined them with 15,000 men on his way from 
Italy to the Netherlands, they were invmcible Bernhard of 
Weimar and the Swedes attacked them m an entrenched position 
at Nordlingen (Aug 27/Sept 6, 1634) and was beaten with ab 
solutely ruinous loss The model army of Gustavus perished 
there, and for the rest of the war a Swedish army, except for 
some advantages of organization and technical form, was in 
trmsically no better than another John George, having obtained 
from I erdmand a compromise on the question of the Edict, agreed 
to the peace of Prague (May 20-30, 1635), wherein all that was 
Protestant in 1627 was to remain so, or if since resumed by the 
Roman Church to be returned to the Lutherans A certain number 
of princes followed John George’s example on the same terms 
There was now no ideal, no objective, common even to two or 
three parties Gustavus’s Corpm EvangeUcorum as a German 
institution was monbund since Nordlingen, and Richelieu and 
the Spaniards stepped forward as the protagonists 

The Policy of Richelieu. — ^The centre of gravity was now the 
Rhine valley, the highroad between Spanish Italy and the Spamsh 
Netherlands Richelieu had, as the price of his assistance after 
Nordlingen, taken over the Alsatian fortresses held by the Swedes, 
and m May, just before the treaty of Prague was signed, he de 
Glared war on Spam The French anny numbered 130,000 men 
in 1635, and 200,000 m the year after One army assembled in 
Upper Alsace for the attack of the Spamards in Franche Comt^, 
another occupied Lorraine, which had been conquered m 1633, 
a corps under Henri de Rohan was despatched from the same 
quarter across Switzerland, to expel the enemy from the Valtelline, 
Another force, co operatmg with the duke of Savoy, was to attack 
the Milanese Bernhard was to operate m the Rhine and Mam 
country Having thus arranged to isolate the Spamsh Netherlands, 
Richelieu sent his mam army, about 30,000 strong, thither to jom 
Frederick Henry of Orange and so to crush the Cardmal Infante 
This was strategy on a scale hitherto unknown m the war 
Richeheu had unified France under the single authority of the 
king, and his strategy, hke his policy, was masterful and clear 
But the event proved that his scheme was too comprehensive 
Richelieu proposed to strike at each of the two halves of his 
enemy^ power at the same time as he separated them His 
forces were not sufficient for these tasks and he was therefore 
compelled to eke them out, both in Italy and the Netherlands, 
by working with allies whose interests were not his Popular 
outbreaks among the Brabanters and Flemings led Frederick 
Henry to withdraw to his own country, and in 1636 the French 
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northern army had to face the whole of the Cardmal Infante’s 
forces In Italy the Franco-Piedmontese army achieved prac- 
tically nothing In Alsace and Lorraine neither side was strong 
enough to prevail Bernhard waged a desultory campaign in Ger 
many, and later, when supplies gave out he and his army were 
taken into the French service In eastern Germany the conse 
quences of the peace of Prague were that Saxony, Brandenburg 
and other States, gignatones to the treaty, were tpso jacto the 
enemies of those who continued the war Thus John George 
turned his arms against the Swedes m his neighbourhood But 
their commander Ban^r was as superior in generalship as he was 
inferior m numbers, and held the field until a truce between 
Sweden and Poland set free a fresh Swedish corps that had been 
held ready for eventualities in that country This corps, under 
Torstensson, joined Ban6r m October, and on Nov 1 they won an 
action at Domitz on the Elbe 

Thus Richeheu s great scheme was only very partially executed 
The only important military events of the year took place out 
side Germany, within Germany men were chiefly occupied in 
considering whether to accept the terms of the peace of Prague 
But the land had no rest, for the armies were not disbanded 
In 1636 the movements foreshadowed in 1635 were carried out 
with energy John George, aided by an imperialist army, threat- 
ened to interpose between Baner and the Baltic But Baner was 
too quick for them Before the Brandenburg contingent could 
jom John George, he brought on a general action at Wittstock 
(Sept 24-Gct 4, 1636) The elector had 30000 men against 
22,000 and sought to attack both m front and rear But while his 
entrenchments defied the frontal attack Bandr threw most of his 
army upon the enveloping force and crushed it The Swedes 
lost 5,000 killed and wounded, the combined army 11,000 killed 
and wounded and 8,000 prisoners The prestige of so brilliant a 
victory repaired even Nordhngen, and many North German princes 
who were about to make peace took fresh heart 

Invasion of France. — In the west, though there were no such 
battles as Wittstock, the campaign of 1636 was one of the most 
remarkable of the whole war The Cardinal Infante was not 
only relieved by the retreat of the Dutch, but also reinforced 
by a fresh army^ under a famous cavalry olhcer, Johann von 
Weert He prepared, therefore, to invade France from the north 
west The French were too much scattered to offer an effective 
resistance, and the Cardinal Infante’s generals took Corbie, passed 
the Somme and advanced on Coropi^gne lor a moment Pans 
was terror-stricken, but the Cardinal Infante missed his oppor 
tunity Louis XIII and Richeheu turned the Parisians from 
panic to enthusiasm Ihe burgheis armed and drilled, money, 
too, was willingly given, and some 12,000 volunteers went to 
Compiegne, where all levies and reinforcements were concen- 
trated Thus the army at Compiegne was soon 50,000 strong 
It was only half mobile owing to its rawness and its ‘Trained- 
band” character, but the Spamards and Bavarians retired un- 
molested to oppose Frederick Henry m the Low Countries 

During the episode before Compiegne another storm burst on 
the eastern frontier of France This was the inroad into Burgundy 
of Gallas with the mam imperialist army He took a few small 
towns, but Dijon and the entrenchments of Bernhard’s army there 
defied him, and his offensive dwmdled down to an attempt, soon 
abandoned, to establish his army m winter quarters in Burgundy 

War in Italy. — In Italy the duke of Savoy with his own 
army and a trench corps under Crequi advanced to the Ticino 
and an action m which both sides lost several thousand men was 
fought at Tornavento, a few miles from the future battlefield of 
Magenta, to which in its details this affair bears a singular re 
semblance Qune 22, 1636) But the victory of the trench was 
nullified by the refusal of Victor Amadeus, for political reasons, 
to advance on Milan 

The campaign of 1637, on the French and Spamsh side, was not 
productive of any marked advantage to either party From Cata 
loma a Spanish army invaded Languedoc, but was brought to a 
standstill in front of the rocky fortress of Leucate and defeated 
with heavy losses by the French relieving army under Schom 

^Composed partly of Bavarians, partly of Cologne troops 
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berg On the Low Countries frontier the cardinal de La Valette 
captured C&teau Cambrdsis, Landrecies and Maubeuge 

War on the Rhine — On the Rhine and m the adjacent coun- 
tries Johann von Weert, returning from Belgium with his Ba- 
varians, captured Ehrenbreitsttin, the citadel of Coblenz, and ex- 
pelled small French detachments from the electorate of Tner, 
whose ruler, the archbishop, had been put to the ban by the 
emperor Then, passing into the Mam valley, he took Hanau 
The mam imperialist army, still under Gallas, had departed from 
Alsace to the east in order to repair the disaster of Wittstock, 
and Charles of Lorraine was defeated by Bernhard on the Saonc 
m June, after which Bernhard advanced vigorously against Pic- 
colomini, the imperialist commander in Alsace But soon Piccolo 
mini was joined by Johann von Weert, and Bernhard retired again 

In the north cast the effect of Wittstock proved but transient 
In 16^8 Ban^r found himself the target of several opponents 
The Saxons did no more than defend their own country, but the 
impernlists ind Bavan ins uniting under Gen Geleen manoeuvred 
B'm6r out of his strongholds on the Elbe He retreated on the 
Oder, but there found, not the expected assistance of Wrangel’s 
Pomeranian army, but Galhs with the mam imperial army which 
had hurried over from the west B mer escai>ed only by a strata 
gem Deluding Galhs with an appeaiancc of retreat into Poland, 
he slipped northwards joined Wrangel, and established himself 
for a time m Pomerania Gallas ruined his army by exposing it 
to an open winter in this desolate country, and at last retired to 
the Elbe 

Fighting in the Netherlands and Alsace. — In 1638 the 
French operations m Italy Belgium and Spam were in the mam 
unsuccessful In Italy the Spanish advanced to the Sesia and took 
Vercclli In the Low Countries Prince Thomas and Piccolomini 
repulsed in tuin the Dutch and the French In the south the Prince 
of Condt led from Bayonne an invading army that was to dictate 
terms it Madrid but failed ignommiously before the small frontier 
fortress of I ontar ibia But the case was different in Alsace 
There Richelieu wis more than ever determined to strike at the 
Spanish jiower, and there too was Bernhard, who hoped that 
Alsice was to be his future princip ility, with the survivors of 
Breitenfeld ind Nordlingtn, now in I rench pay under the name 
of the “Weimar Army ” Bernhard had wintered about Basle, and 
began operations by taking a few towns in the Blaek Forest Jo 
hann von Weert, however, fell upon him by surprise and drove him 
away (Feb 28) But Bernhard reassembled his adventurers and 
invited them to return and beat the imperialists at onee The out 
come was the battle of Rhcinfelden, m which the redoubtable 
Weert, who had terrified Pans in 1636, was taken prisoner and his 
army dissipated (March 3) Bernhard later invested Breisach 
and received its surrender when the garrison had eaten the cats, 
dogs and rats in the place, on Dec 17 

In the course of 1638 peice negotiations were carried on at 
Cologne and Hamburg but the war still driggcd on In the cast, 
1 6^9 begin with Bancr’s pursuit of the retreating Gallas Thanks 
to his skill the Swedish star was again in the ascendant Bancr 
crossed the Elbe inflicted a severe defeat on the imperiahsts at 
Chemnitz (April 14, 1638), and then after overrunning western 
Saxony advanced into Bohemia But he contented himself, after 
an unsuccessful attempt upon Prague, with thoroughly eating up 
the country and, as winter came on, he retired into the Saxon 
mountains 

France and Spain — ^In 1639, as before, Richelieu’s attacks 
on Spam, other than those directed upon Alsace and Baden, were 
unsuccessful In the north the T rench devoted this year as they 
had devoted 1637 and 163 8, to a methodical conquest of walled 
towns in view of a future front ihre de fer The two objectives 
selected, Hesdin and Thionville, were far apart, and Piccolomini, 
b> a forced march from Litge and Huy through the Ardennes, 
flung himself upon the besiegers of Thionville before their “cir 
tumvalhtion” was completed, and being greatly superior in num- 
bers he almost annihilated them (June 7, 1639) ^^ut on the 
Flemish flank Hesdm was dnven to surrender On the side of the 
Pyrenees Conde as usual showed himself both unlucky and in- 
capable In Italy Cardmal de La Valette died after allowing Prince 


Thomas to wm over Savoy to the emperor’s side and seeing almost 
every French post lost 

His successor was the due d’Harcourt, called by his men “Cadet 
la-Perle” on account of his earrings, but a bold and exceedingly 
competent soldier Under him served Turenne, hitherto known 
only as a younger brother of the duke of Bouillon Harcourt 
successfully revictualled Casale, and beat the Savoyards and Im 
penalists m the Route de Quiers (Nov 29) 

In Alsace Bernhard was carried off by a fever just as he was 
preparing to fight his way to a junction with Ban^r Nevertheless 
he was fortunate in the opportumty of his death, for his dream 
of a duchy of Alsace had already brought him into conflict with 
Richelieu, and their conflict could only have ended in one way 
Another event of importance m this year was the episode of the 
Spanish fleet in the Downs Now that the land route was im 
perilled the sea communications of Spam and Belgium were 
brought into use A squadron sailed from Spam for the Nether 
lands, and, though it evaded the now powerful French navy, it was 
driven into English territorial waters by the Dutch Charles I of 
England offered France free access to the victim if France would 
restore the Elector Palatine, offered Spam protection if she would 
furnish him with funds for his army But the Dutch, contemptu 
ous of his neutrality, sailed m and destroyed the fleet at anchor 

In 1640 the French still kept up their four wars in Belgium, 
Germany, Italy and Spam But the Belgian and Spanish frontiers 
were no longer directly attacked The Catalans turned their arms 
against the old enemy Castile and Portugal declared herself inde 
pendent under a king of the house of Braganza In the Low Coun 
tries Louis XIII himself presided over the siege of the important 
fortress of Arras, which surrendered on Aug 8 

Casale and Turin — In Italy, however, Cadet la Perle kept 
the moral ascendancy he had won in the brave action of the 
Route de Quters In Apnl with 10,000 men he advanced from 
Carignan against the 20 000 Spaniards who were besieging Casale 
and attacked their line of circumvallation boldly and openly on 
April 29 Half of Leganez’s army was killed or captured After 
this, Harcourt promptly turned upon Prince Thomas, and then 
followed one of the most curious episodes m military history 
Thomas, himself defending lurm, was besieging the French who 
still held the citadel, while Harcourt, at once besieging the town 
and attempting to relieve the citadel, had, externally, to protect 
himself against Leganez’s army which was reorganized and rein 
forced from Naples and the Papal States Harcourt’s courage and 
the disunion of his opponents settled the problem Their general 
attack of July ii on the French lines was made not simul- 
taneously but successively, and Harcourt repulsed each in turn 
with heavy losses Soon afterwards the French received fresh 
troops the citadel was relieved and the town surrendered Leganez 
retired to Milan 

In Germany Ban6r’s course was temporarily checked and when 
at last Bernhard’s old army, under the due de Longueville, crossed 
the Rhine and joined Bancr in Thuringia, the country could not 
support the combined army The Weimar army retired to the 
Rhine valley and Ban^r to Waldeck A fresh opportumty came 
to Ban6r in the winter months of 1640-41 Negotiations for 
peace were constantly in progress, but no result seemed to 
come out of them The Diet was assembled at Regensburg 
Ban6r suddenly moved south to surpnse the Diet, for the defence 
of which all available troops were hurried up by the emperor The 
Weimar army under Gu6bnant joined the Swedes en route, and 
the combined army reached the objective But a thaw hindered 
them and gave the emperor time to concentrate his forces, and 
the raid failed Qn May 20 Ban6r, worn out by fatigue, died, and 
Torsten sson succeeded to the command The war had now receded 
far from Alsace, which was firmly held by France, but Harcourt’s 
continued success in Piedmont and the trouble to Spam caused by 
the Catalan and Portuguese insurrection was partly balanced by 
France’s own difficulties m the abortive conspiracy against 
Richelieu 

In Dec 1641 there began at Munster and Osnabruck m West- 
phalia the peace negotiations which, after eight more years of 
spasmodic fighting, were to close this ruinous war In 1642 Tars- 
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tensson crossed the Elbe and besieged Leipzig The impenahst 
army, which was joined by the Saxons when their country was 
again the theatre of war, marched to the rescue But Torstens- 
son defeated them with enormous loss m the second battle of 
Brcitenfeld (Nov 2, 1642) But, although the Austrians feared 
in advance on Vienna itself, the victors waited for the fall of 
Leipzig and then took up winter quarters The Bavanans had 
advanced into the lower Rhine region m order to support, m 
concert with the Belgian army of Spam, a fresh outbreak in 
France (Cinq Mars’ conspiracy) But the Spanish were at- 
tacked and defeated before the Bavarians came up, at Hulst 
(Jan 17), whereupon the Bavarians took shelter under the 
guns of the fortress of Julich 

On the northern frontier of France, Harcourt, the bnlliant com- 
mander of the Italian army, failed to prevent the Spaniards from 
capturing Lens and I a Bass6e, and another army was defeated 
md routed at Honnecourt (May 26) The Spaniards in the 
Milanese lost fresh ground Louis XIII himself conquered 
Roussillon Richelieu crushed the conspiracy of Cinq Mars by 
executing its leaders, and Marshal de la Motte Houdencourt held 
Catalonia and defeated Leganez at Lerida (Oct 7th) 

The Due d’Enghien — Before the next campaign opened, 
Louis and Richelieu were dead One of the last acts of the king 
wis to designate the young due d Enghicn, son of the incapable 
Condc, general of his northern army It was no small matter to 
put m command a youth of 21, who might prove not merely in- 
experienced but also incompetent But Enghien’s victory was 
destined to be the beginning for the French army of a long hege- 
mony of military Europe Mclo, the Spanish general, had selected 
the Meuse route for his advance on Pans On it he would meet 
only the places of Rocroi and Rethel The young duke learned 
at the same moment that Louis XIII was dead and that the 
Spaniards had invested Rocroi With the resolution and swift- 
ness which was to mark his whole career, he marched at once 
to offer them battle, though all the generals of the old school were 
for delay The battle took place on May 19, 1643, in a plain 
before Rocroi Mclo’s cavalry was routed, and nearly all the 
infantry, the best regiments in the Spanish army, stood their 
ground and were annihilated 

But even Rocroi under the existing conditions of warfare, was 
decisive only in so far is, by the destruction of Spain’s supenority 
in Belgium, it saved 1 ranee from further danger from the north 
The thorough est iblishmcnt of the French on the Rhine and the 
need of co operating with the Swedes were considered by the 
young general to be more important than fighting Melo in front of 
Brussels and m spite of the protests of the Regent and Mazarm, 
he decided to attack Thionville Taking a leaf out of Mclo’s 
book he threitened Brussels m order to draw all the defenders 
thither, and then suddenly turned eastward Enghien arrived on 
June 18, and on Aug 8, Thionville surrendered 

Beyond the Rhine Gudbnant wis mortally wounded in the 
siege of Rottweil, and Rantzau taking over the command, allowed 
himself to be sui prised in the act of dispersing into winter quar- 
ters, and was defeated at Tutthngen on the headwaters of the 
Danube (Nov 24) 

In the East the campaign had as usual turned more upon sub- 
sistence than upon military operations Torstensson swept through 
Bohemia and Moravia, his steps dogged through the devastated 
country by Gallas, until he reached Brunn Thence, however, he 
suddenly retreated to the shores of the Baltic For Christian of 
Denmark had declared war on Sweden, and threatened to isolate 
the Swedish forces in Germany Torstensson, therefore, wintered 
in Holstein In Italy and Spam there was no event of any im- 
portance 

In 1644 Gaston of Orleans began the conquest of the Dunkirk 
region in July, and Melo, having no army to oppose him, re- 
mained inactive In Italy there happened nothing serious, while 
in Spam La Motte Houdencourt lost Lerida, and was imprisoned 
by Mazarm m consequence But the Rhine campaign is memor- 
able for the first appearance of Turenne at the head of an army 
and for the terrible battle of Freiburg 

Freiburg — In Suabia Mercy’s Bavarians were left to oppose 
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Turenne, who spent the first months of the year m restoring dis 
ciphne and confidence m the shaken Weimar army But Mercy 
was still considerably superior in strength, and, repulsing lurenne’^^ 
first inroad into the Black Forest, besieged Freiburg lurenne 
made one cautious attempt at relief, then waited for reinforce 
ments These came in the shape of Enghien s army ind 1 nghicn 
as a prince of the blood took over the supreme tomnund But 
both armies together numbered hardly 17,000 men when Lnghicn 
and Turenne umted at Breisach on Aug 2 On the 3rd they 
crossed the Rhine and attacked Mercy’s position, which wis oi 
great natural and artificial strength, m front and flank Ihrct 
separate battles, which cost the Bavarians one third of their force 
and the French no less than half of theirs, ended in Mercy’s re 
treat {see Freiburg) on Aug 10 Enghien did not follow him 
into the mountains, but proceeded to the methodical conquest of 
the middle Rhine fortresses, leaving Turenne and the Weimar 
army at Spire 

In the east, or rather m the north, a desultory campaign was 
earned on during 1644 between Torstensson and the younger 
Wrangel, on the one side, the Danes and Gallas on the other and 
in the end Gallas retreated to Austrian territory, so completely 
demoralized that his army dwindled on the way from 20,000 men 
to 2,000 Torstensson followed him, having little to fear from the 
Danes Meanwhile the prince of Transylvania, George Rakbezy 
playing the part of Gabriel Belhlen his predecessor, made war 
upon the emperor, who not being able on that account to send 
fresh troops against Torstensson called for help to Maximilian of 
Bavaria The Elector sent most of his own troops under Weert 
on the same errand — hence Mercy’s defeat at Freiburg But 
Torstensson pressed on towards Vienna, and on Feb 24-March 6, 
1645 he inflicted a crushing defeat on the Bavarians and Imperial 
ists at Jankau near T ibor In his extremity 1 erdinand offered p irt 
of Bohemia and Silesia to Maximilian in return for soldiers But 
the Bavarian ruler had no more soldiers to give, for lurenne wis 
advancing again from the Rhine 

At the end of March the Weimar army marched to llcilbronn 
and Rothenburg on Tauber, when Turenne resolved to go north 
ward in search of supplies and recruits in the territories of his 
ally and cousin the landgravine of Hesse Cassel But at this point 
the army, headed by Bcrnliard’s old colonels, demanded to be put 
into rest-quarters, and Turenne allowing them to disperse as they 
wished, was surprised by Mercy and Weert — ^who brought his 
courage, if nothing else, back from the field of Jankau — and lost 
two thirds of his forces But Turenne, instead of retreating to the 
Rhine, installed himself m the landgravine’s country, while Enghien 
hurried up from the Moselle to his aid The “Army of Wcimir 
and the “Army of France” joined forces, as m 1644, almost under 
the eyes of the enemy Enghien at once pushed forward from 
Ladenburg, by Heidelberg and Dinkelsbuhl, and found the Austro 
Bavanans under Mercy entrenched in a strong position at 
Allerheim near Nordhngen, directly barrmg the way to the 
Danube The second battle of Nordhngen (Aug 3, 1645) was 
as desperately fought as the first, and had not Mercy been killed 
at the crisis of the day Enghien would probably have been disis 
trously defeated As it was, the young duke was victorious, bui 
he had only 1,500 infantry left m rank and file out of 7,000 al 
the end Soon afterwards Enghien fell ill and his army returned 
to France Turenne, left with a few thousand men, attempted 
in vain to hold his ground m Germany and had to make a hast> 
retreat to Phihppsburg on the Rhine, almost the only remaining 
conquest of these two brilliant but costly campaigns In Flanders 
Gaston of Orleans conquered a number of fortresses and his 
army united with that of the Dutch But the allies separated 
again almost at once, each to undertake the sieges which suited its 
own purposes best 

From Silesia Wrangel, who had succeeded Torstensson jiassed 
into Bohemia, where he remained until the forces employed against 
Rak6czy and Turenne could send help to the irnpernhsts opposed 
to him He then drew away into Hesse, the Archduke Leopold 
and the Bavarians following suit 

Turenne’s Strategy — ^The campaign of 1646 in Hesse up to 
August was as usual uneventful, each army being chiefly concerned 
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with Its food But at last the archduke retired a little, leaving 
Furenne and Wrangel free to jom their forces Turenne had no 
intention of repeating the experiences of Freiburg and Nordlingen 
It was more profatable to attain the small objects that were sought 
by manoeuvre than by battle, and the choice of means practically 
lay between manoeuvring the enemy's array into poor distncts 
and so breaking it up by starvation, and pushing one's own army 
into rich distncts regardless of the enemy’s army The usual 
practice wis the first method lurenne chost the second 
Delayed at the opening of the year by orders from Mazarin 
— Turtnne found it impossible to reach Hesse by the short and 
direct route and he therefore made a rapid and secret march 
down the Rhine as far as Wesel, whence, crossing unopposed, he 
joined Wnngel on the upper Lahn (Aug 10) The united armies 
were only 19,000 strong But the imperialists, fearing to be 
hemmed in and starved between lurenne and the Rhine, fell 
back to I uida, leaving the Munich road clear The interior of 
Bavaria had not been fought over for ii years, and was thus 
almost the only prosperous land m desolated Germany Turenne 
and ^\rangel marched straight forward on a broad front, and for 
the rest of the year they devastated the country about Munich m 
order to force Maximilian to make terms An armistice was con- 
cluded in the winter, Maximilian having been finally brought to 
consent by an ill judged attempt of the emperor to seduce his 
irmy The I rench and Swedes wintered in southern Wurttemberg 
In Flanders, Gaston of Orleans and Enghien took Dunkirk and 
other fortresses In Italy where the Tuscan fortresses were 
attacked, the French were completely checked at first, until 
Mazarin sent a fresh corps thither ind restored the balance In 
Catalonia Harcourt underwent a senous reverse in front of Lenda 
at the hands of his old opponent Leganez, and Mazann sent 
Enghien, now prmte of Condc, to rephee him 

1647 was a barren year In the Low Countries the war dis 
sipated itsdf in sieges In Italy Plcssis Praslin won an unprofit 
ible victory over the viceroy of the Milanese on the Oglio (July 
4) In Spam Cond6, resuming the siege of Lenda, was repulsed 
and had to retire In Germany Turenne and Wrangel parted com 
pany Ihe litter returned to Hesse whence he raided into Bohe- 
mia, but wis driven back by the imperialists As the few obtain- 
ible supply ireas gave out one by one, the Swedes gradually 
retired almost to the coast, but the impenalists did not follow, 
swerving into Hesse insteid Turenne meanwhile had had to send 
all his French troops to Luxemburg to help in the defence of 
northern France against the Spaniards The Weimar army had 
refused to follow him to the Meuse, and mutimed for its arrears 
of pay Furenne, however, promptly seized the nngleaders and 
after a sharp fight disarmed the rest Thus ignominiously Bern- 
hard’s 0I4 army vanished from the scene 
In the autumn the elector of Bavaria was reconciled to the 
emperor and his army re entered the field Turenne was therefore 
sent back to Germany to assist the Swedes But winter came on 
before any further inroads could be made into south Germany 
The campaign of 1648 brought the decision at last Turenne 
and Wrangel, having refitted their forces and umted m Hesse 
ds in 1646 steadily drove bick the imperialists and Bavarians, 
whose 000 combatants were accompanied by a horde of nearly 
130,000 hangers on — men, women and children — to the Danube 
At Zusmarshausen (May 17) catching the enemy m the act of 
manoeuvring, they destroyed his rear guard The victors ad- 
v^anced as far as the Inn, but Piccolomini, rcorgamzmg the debns 
of the Austro Bavarian army, checked their further progress and 
even drove them back to the hne of the Isar Meantime, however, 
the Swedish general Kbmgsraarck, had entered Bohemia and was 
besieging Prague This caused the recall of Piccolomini's army, 
and Turtnne and Wrangel invested Munich But Mazann ordered 
the French to retire into Suabia so as not to compromise the 
peace negotiations at the critical moment, and Wrangel followed 
suit Before Kdnigsmarck was in a position to assault Prague 
news came of peace Meanwhile in Artois Cond6 had repulsed the 
Spanish invasion by his brilliant victor> of Lens (Aug s), which 
was a second Rocroi After the thanksgiving service for the 
victor> at N6tre Dame, Mazann arrested the leaders of the park 


ment of Pans, and m a few hours the stitets were barricaded 
and a civil war was m progress This was the Fronde {q v ), which 
went on for another 1 1 years 
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THISTLE, a name, as generally employed, of vague applica- 
tion, being given to almost any herbaceous plant that is of a spiny 
character More strictly, it is applied to the species of Carduus, 
herbs belonging to the family Compositae, with very spiny leaves, 
and similar bracts surrounding a head of purplish white, tubular, 
five parted flowers seated on a pitted and hairy receptacle The 
fruit is surmounted by a tuft of silky-white hairs The species, 
chiefly natives of Furope and western Asia, are numerous, and 
some are of great beauty, though, not unnaturally, looked on with 
disfavour by the farmer The blessed thistle is Carduus benedtc 
tus, lady's thistle, the leaves of which are spotted with white, is 
C ntartanus The common C lanceolatus stems to be the most 
suitable prototyi)C for the Scots thistle, though that honour is 
also conferred on an allied plant Onopordon Acanthum, the cot- 
ton thistle, remarkable for its covering of white down, a doubtful 
native of Great Britain, and on other species The carhne thistle is 
Carhna vulgans, a member of the same family as is also the sow 
thistle, Sonchm oleracem The great objection to thistles from 
an agricultural point of view resides m the freedom with which 
they produce seed, and in the vigour of their underground growth, 
which makes their uprooting a matter of difficulty The artichoke 
{qv) and cardoon {qv) arc very near allies of the thistles The 
safflower, Carthamus, another thistle, yields a serviceable dye, the 
burdock, Arctium lappa, a member of the same family, has an 
edible root , and numerous allied species have medicinal properties 
(Sec Canada Thistle ) 

THISTLEWOOD, ARTHUR (1770-1820), the principal 
instigator of the C ito Street conspiracy, a plot formed to murder 
the British cabinet m 1820 A son of Wilham Thistlewood, and 
bom at Tupholme in Lincolnshire, young Thistlewood became a 
soldier and visited France and America He developed repubhean 
sympathies and on taking up his residence in London Jomed the 
Spencean Society, a revolutionary body, associated himself with 
James Watson (d 1838) and other agitators, and in December 
1816 helped to arrange a meeting in Spa Fields, London, which 
was to be followed by the seizure of the Tower of London and 
the Bank of England, and by a general revolution The proposed 
rising failed, but the Habeas Corpus Act was suspended and 
Thistlewood and Watson wcri tned but acquitted Thistlewood 
continued his intrigues and was sentenced to a year's imprison- 
ment for challenging the home secretary. Lord Sidraouth, to a 
duel After his release m May 1819, having broken away from 
Henry Hunt and the more moderate reformers, he prepared a 
new and comprehensive plot On Feb 23, 1820, at a tunc of 
great distress and dunng the unrest caused by the death of 
George III, the cabinet ministers had arranged to dine at the 
earl of Harrowby’s house m Grosvenor Square With some associ- 
ates Thistlewood hired a room in the neighbouring Cato Street, 
collected arms and made ready to fall upon Harrowby’s guests 
The authorities had been informed of the plot, probably by one 
of the conspirators named George Edwards, ^cers appeared 
upon the seen** and arrested some of the conspirators, and al- 
though Thistlewood escaped in the confusion he was seized on 
the following day Tned for high treason, Thistlewood and four 
others were sentenced to death, and were hanged on May i, 1830 

See Sir S Walpole, History of England (1890), vol i 

THOkOLYi IMRE (Emerich), Prince (1657-1705), Hun- 
garian statesman, was born at Kdsmark on the 25th of September 
1657 He lost both parents while still a child In 1670, fleeing 
from the dangers of Upper Hungary, where the Protestants and 
Imperialists were constantly m arms against each other, he took 
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refuge with his kinsman Michael Tcleki, the chief minister of 
Michael Apafy, prince of Transylvania Here he came into con 
tact with the Magyar refugees, who had great hopes of the high- 
born, high gifted youth who was also a fellow sufferer, a large 
portion of his immense estates having been confiscated by the 
emperor The discontent reached its height when Leopold (Feb 
27, 1673) suspended the Hungarian constitution, appointed Johan 
Caspar Ampnngen dictator, deprived 450 Protestant clergy of 
their livings and condemned 67 more to the galleys Encouraged 
by promises of help from Louis XIV , the Magyars now rose pro 
Ubertate et jusHHa, and chose the youthful Thokoly as their leader 
The war began in 1679 Upper Hungary and the mining towns 
were soon in Thokoly ’s possession In 1681, reinforced by 10,000 
Transylvanians and a Turkish army under the pasha of Nagy- 
virad, he compelled the emperor to grant an armistice Thokoly’s 
distrust of the emperor induced him to turn for help to the sultan 
In the same year Thokoly captured fortress after fortress from 
the emperor and extended his dominions to the Waag He refused 
the title of king offered to him by the Turks He was buried at 
Nicomedia but in 1906 his relics were transferred to Hungary 

Sec Correspondence of Thbkoly (Hung), ed by Kalmdn Thaly 
(Budapest, 1896), V Irakndi, Papst Innocenz XI und Ungam’s 
Befretung von der Turkenherrschaft (Freiburg, 1902) , Memotrs of 
Emertc Couni Teckely (London, 1693) , Correspondence of Michael 
1 elekt (Hung), ed by S Gtrgely (Budapest, 1905-06) 

THOLOS, m Greek architecture, a circular building, with or 
without a peristyle, the earliest examples are the beehive tombs 
at Mycenie and in other parts of Greece, which were covered by 
domes built in horizontal courses of masonry The Iholos at 
Fpidaurus, built by Polycleitus (c 400 bc), and the Tholos at 
Olympia, known as the Philippeion, are the most remarkable 
examples, and in both cases were covered with a sloping roof and 
not with a dome 

THOLUCK, FRIEDRICH AUGUST GOTTREU 

(1799-1877), German Protestant divine, was born at Breslau, 
on March 30, 1799 He studied at Breslau and at Berhn, where 
he was received into the house of the Orientalist Heinrich Fried 
rich von Diez (1750-1817) He came under the influence of the 
pietist Baron Ernst von kottwitz (1757-1843), who became his 
‘ spiritual father,” and of the historian Neander In 1821 he was 
Pnvatdozent and m 1823 became professor extraordmarius of 
theology in Berlin Dte wahre Wethe des Zweiflers (1823, 
9th ed , with the title Die Lchre von der Sunde und dem Versoh 
ner, 1870), the outcome of his own religious history, secured his 
commanding position as the Pietistic apologist of Evangelical 
Christianity In 1825, with the aid of the Prussian government, 
he visited the libraries of England and Holland, and on his re 
turn was appointed (in 1826) professor ordinarius of theology 
at Halle, the centre of German rationalism, where he afterwards 
became preacher and member of the supreme consistorial council 
Here he sought to combine m a higher unity the learning and to 
some extent the rationalism of J S Semler with the devout and 
active pietism of A H Francke, and, in spite of the opposition 
of the theological faculty of the university, he succeeded in chang 
mg the character of its theology Tholuck was also one of the 
prominent members of the Evangelical Alliance, and few men were 
more widely known or more beloved throughout the Protestant 
world than he As a preacher he ranked among the foremost of his 
time He died at Halle on June 10, 1877 

After his commentanes (on Romans, the Gospel of John the 
Sermon on the Mount and the Epistle to the Hebrews) and several 
volumes of sermons, his best-known books are Stunden chnsthcher 
Andacht (1839, 8th ed , 1870), intended to take the place of J H D 
Zschokke’s standard rationalistic work with the same title and his 
reply to David Strausses Life of Jesus {GlaubwUrdtgkett der evange^ 
lischen Geschtchte, 2837) He published at various times valuable 
contributions towards a history of rationalism — V orgeschtchie des 
Rationalismus (1853-62), Geschtchie des Raitonalismus (1865), i 
and a number of essays connected with the history of theology and 
especially of apologetics His views on inspiration were indicated 
m his work Dm Prophet en und thre Weissagungen (i860), m his essay 
on the “Alte Insplrationslehrc,” in Deutsche Zetischnft fdr chrtsthche 
Wtssensekafi (1850), and In his Gesprache uber dte vomehmsten 
Ghubensfragen der Zeti (1846, 2nd ed, 1867) 

Sec Das Leben Tholucks, by L Witte (2 vols , 1884-86) 
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THOMAR, now Tomar, on the river Nab^o, a tributary of 
the 2 ^ere, 4 m from Paialvo railway station, which is 80 m 
NE of Lisbon by the mam hne to Opiorto Pop (1911) 8054 
Thomar contains examples of the best Portuguese architecture 
from the 12th century to the 17th The ruined castle of the 
Knights Templar, gi\en to that order m 1159, is said to occupy 
the site of the ancient Nabantia On the suppression of the 
Templars, king Dims of Portugal founded the Order of Chnst m 
1314 The convent palace of the knights of Chnst includes a 
church and cloister dating from the 12th century, two cloisters 
and a chapter house added in the 1 5th century by Prince Henry 
the Navigator and a very fine i6th century church built in the 
Manueline style by Joao de Castilho Other interesting buildings 
are the churches of Santa Maria do Olival, rebuilt m the Gothic 
style m 1450 on the site of an older Templar foundation, Sao 
Joao Baptista, also Gothic, built m 1490 but with Manueline ad 
ditions, Nossa Senhora da Conceigao, Renaissance of 1579 and 
the ruined palace of Pnnee Henry the Navigator, restored in the 
1 6th century by Queen Catherine, widow of John III 

THOMAS, ST , one of the twelve apostles The name means 
“twin” in Aramaic as is recognised in John xi 16 (“called 
Didymus”) Eusebius (HE m 1,1) says Thomas was the 
evangelist of “Parthia,” probably because Edessa (qv), where 
some of his bones were preserved, is sometimes called “Edessa of 
the Parthians ” These bones were reputed to have been brought 
to Edessa from India, and a work known as the Acts of Thomas 
relates his missionary labours and martyrdom there This work 
was originally composed m Syriac, it is indeed one of the oldest 
and most idiomatic monuments of Syriac literature, though it is 
very doubtful whether it is based on any historical facts In the 
4th century it was translated into Greek, and thence into Latin, 
almost certainly as part of the Manichaean propaganda The 
Manichaean taint was soon recognised (eg, by Augustine) and 
the Acta Thomae in their original form branded as heretical The 
view taken was that the framework, recounting the journey mgs 
of the apostle, was historical, while the speeches and sermons con 
tamed the heresy In consequence most mss both Greek and 
Latin contain very little of the speeches while retaining the 
framework Lven Wright’s Syriac ms his been occasionally con 
ventionahzed and the original form is only to be found m the 
ancient (4th or 5th century) palimpsest fragments at Sinai 

The Acts of Thomas is a leading authority for the earliest 
Christianity in the countries east of the Euphrates it was ascetic, 
marriage being discountenanced and all preoccupation with the 
things of this world discouraged In the Acts Lucharistic prayers 
are given, but (according to the Sinai fragments and the best 
Greek) only bread and water were used The Lord’s Prayer is 
quoted m full A curious feature is that the name of the apostle 
IS given as Judas Thomas, and it is expressly set forth that he was 
the twin of Jesus Christ As a tale the Acts of Thomas is remark 
able for the real religious emotion th«t pervades it and for careful 
delineation of character, but above ail for the hymn chanted by 
the apostle when m prison This commonly known as the “Hymn 
of the Soul” (Wright, pp 238-245), is a metrical Syriac poem 
describing, under the parabolic form of the journey of a prince 
from his Eastern home to Egypt, the descent to earth and the 
return to its heavenly home of the soul It is often supposed to 
be an independent composition inserted into the Acts^ but for 
this there is no real evidence In any case it is the great gem of 
Syriac literature 

“Chnstiars of St Thomas” is a name often applied to the 
ancient Christian churches of southern India, the view taken of 
their history is so intimately connected with the historicity of 
the Acts of Thomas that it is convenient to treat of them here 
According to the tradition, St Thomas founded the Christian 
churches m Malabar (south-west coast), and then crossed to 
Mylapur, now a suburb of Madras, where the shrine of his martyr 
dbm, rebuilt by the Portuguese in 1547, still stands on Mt St 
Thomas, where a cross is shown with a Pahlavi inscription which 
may be as old as the 7th century We know from Cosmas Indi 
copleustes that there were Christians of Persian (East Syrian) 
origin, and doubtless of Nestonan creed, m Ceylon, m Malabar, 
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and at Cahana (north of Bombay) before 550 In 14OQ they 
sent to the Ncstorian patriarch Simeon, who gave them fresh 
bishops (As^emam, Btb Or in 1,590-f , J Theol xxix 

155) Hard pressed by the Muslims they welcomed the Portu* 
guese and, after much controversy, a formal union with Rome was 
earned through in the Synod of Diamper (1599) Syriac was to 
remain the ecclesiastical language but the service books were 
‘purified from error 

Dom R H Connolly proved in 1914 that this revision was 
slight in extent, and that the Malabar liturgy remained essentially 
a form of the Nestorian rite After a century and a half of Jesuit 
rule a great schism took place in 1653, those who thus became 
independent of Rome organizing themselves under Jacobite 
(Monophysitej influence (Ihe ms of the whole Syriac Bible 
and the Clementine literature ( 12th century] then sent to Malabar 
from Mesopotamia was brought to Europe by Claudius Buchanan 
fiSnl and is now m the Cambridge university library ) Both 
this Church and the Roman obedience sbll flounsh m Malabar 

I rom what has been said, the ancient Christian communities 
of southern India would be naturally regarded as a surviving 
branch of the extensive Nestorian missions, parallel to those which 
once flourished in Turkestan and China But the Christians in 
India have come to regard St Thomas as their founder and 
ippeal to the Acts of Themas, or documents derived from that 
work, m support It may be remarked that their whole knowl 
edge of this work seems to be derived from the Latin form of 
the Acta Thomae It is claimed that the Acta are historical, and 
further, thit the scene of the Acts is laid in southern India Un 
fortunately for this view the details in the Acts which point to 
iny acquaintance with India at all are connected with the north- 
west and the country between India and Mesopotamia The 
Indian King Gundaphar of the Acts is certainly meant for the 
historical Gondopharcs, whose dynasty was Parthian though his 
realm included regions loosely reckoned to India But the use of 
such names does not prove historicity , the name Ahasuerus does 
not establish the historicity of the book of Fsther Moreover the 
greater pirt of the names in the Acts of Thomas are Mesopo 
tamun e g , the heroine Mygdonia, is named after the river on 
which Nisibis stands In an> case there is nothing in these Acts 
ibout caste or other prominent features of Indian life The real 
value of the Acts of Thomas, as indicated above, is to illustrate 
the ideas and aspirations of the Christianity not of India but of 
upper Mesopotamia in the 3rd century a d 

BiuLioOKAPiiy — Wright, Apocryphal Acts (Syriac and English), 
1871, M Bonnet, Acta Aposiolorum Apocrypha ed 2, 1903 (Greek, 
E trans b> M R James in The Apocryphal New Ttstament, pp 365- 
4^8, 1924) , for the Sinai fragments, A S Lewis Appx to Acta Myth 
olostca Apostolorum pp 102-228, 1Q04 On the ‘ Hvmn of the Soul” 
A A Bevan Texts and Studies v 3 1897 )F C Burkiii, harly Eastern 
ChrtsUanUy (metrical English version, p 2i8ff ), 1004 , C W Mitchell, 
St Ephratm^s Refutations, \ol n , p cxxixff , 1921 On the ‘Christians 
of St Ihomas’ W R Philipps Indian Antiquary 1903 xxxu 1-15, 
145-160, G Milne Rae, 7 he Syrian Church in India 1892, Bishop 
Medlycott India and the Apostle Thomas, 1905 (wholly uncntical) , 
T K Joseph Was St 7 homas m South India? 1927 (reprinted from 
7 he h oung Men of India, Jul>, 1927 a temperate statement from an 
Indian point of \itw) On the Malabar Liturgy R H Connolly, 
/ Theol Stud for 1914, w 396! , 569! (P C B ) 

THOMAS, surnamtd Macister (u , officiorum)\ also known 
as a monk by the name llicodulos Mon ichos, a native of Thessa- 
lonica, Byzantine scholar and grammarian and confidential 
adviser of Andronicus II (1282-1328) His chief work, TkXotiJ 
Ovotxkroiv Kal Vrt/jLaTWP ’ArnKWP, is a collection of selected 
Attic words and phrases, partly arranged m alphabetical order, 
compiled as a help to Greek composition from the works of 
Phrymehub, Ammonius, Herodian and Moens He also wrote 
scholia on Aeschylus, Sophocles, Euripides (with life), and three 
of the comedies of Aristophanes, the scholia on Pindar, attributed 
to him in two mss , are now assigned to Demetrius Tnehmus 
His speeches and letters deal with contemporary events 

Editions of the EaXoti) by F Ritschl (183a), C Jacobitz (1833) 
and C D Beck (1836) j other works in J P Migne, Patrolo^ia 

^For the duties of this important office, see J B Bury (Later Roman 
Empire) (1889), 1 45 


grueca, cxlv , see also C Krumbacher, Gesckwkte der byioniHmchen 
Literatur (1897) 

fHOlilAS (d 1 100), archbishop of York, a native of Bayeux, 
IS usually called Thomas of Bayeux His father was a pnest 
named Osbert and Samson, bishop of Worcester (jo86-iH3), 
was bis brother Owing largely to the generosity of Odo, bishop 
of Bayeux, Thomas studied m France, Ciermany and Spam and 
then became one of Bishop Odo’s officials and after 1066 one of 
Wilham the Conqueror’s chaplains, or secretaries In 1070 he 
succeeded Aldred as archbishop of York, but declining to prom- 
ise obedience to the archbishop of Canterbury, Lanfranc refused 
to consecrate him King Wilham, however, induced him to submit 
and he was consecrated, but his profession of obedience was to 
Lanfranc personally and not to the archbishops of Canterbury 

In 1071 both archbishops travelled to Rome for their palls and 
while there Thomas wished Pope Alexander II to decree the 
equality of the sees of Canterbury and York The pope, however, 
referred the dispute to a council of English prelates which met 
at Windsor at Whitsuntide in 1072 It was then decided that the 
archbishop of Canterbury was the superior of the archbishop of 
York, who had no rights south of Humber, but whose province in 
eluded Scotland This decision did not end the dispute which broke 
out again m 1092 and 1093 when Thomas protested against what 
he thought infringements of his archiepiscopal rights The first 
of these occasions was over the dedication of the cathedral built 
by Remigius at Lincoln and the second was over the consecration 
of St Anselm to the archbishopric of Canterbury He died at 
York on Nov 18, 1100 

THOMAS, ALBERT (1878- ), French statesman, was 

born on June 16, 1878, at Champigny sur Marne, near Pans 
His father was a baker who by great sacrifices enabled his son 
to receive a college and university education Scholarships enabled 
him to travel in Russia and Germany A sequel to this was his 
book Le syndtcalisme alleinaftd (1903) in which his socialist faith 
was propounded for the first time 

When, m 1904, Jean Jaures launched THumamtd he appointed 
Thomas assistant editor Thomas played an important part as 
a right-wing leader in the General Confederation of Labour 
(C G T ) He published in 1908 a volume on the Second Empire 
in Jaures’ great Htstoire soctahste 

He was elected to the Chamber for his native city m May 1910 
and again in 1914, becoming one of the most active and prominent 
Socialist members 

He joined his regiment in 1914 After he had seen a few weeks 
of war service, the Government summoned Thomas and two 
other Socialists, Jules Guesde and Marcel Sembat, to organize 
the production of munitions In May 1915 he entered the cabi 
net as under secretary for armaments and also joined the Bnand 
Ministry which followed at the end of the year Towards the 
end of 1916 he became minister of munitions, retaining this post 
in the Ribot Ministry which followed In April 1917 he was 
sent to Russia where he remained for several months and sue 
ceeded in persuading Kerensky to undertake the ineffectual “great 
offensive” against the Central Powers 

Meanwhile in h ranee the struggle was becoming very bitter 
between the majority (pro war) and the minority (international 
1st) sections of the French Socialist party, culminating in the 
Stockholm Conference Leader, with Renaudel and Sembat, of 
the majority party, Albert Thomas was also a strong advocate 
of the independence of Czechoslovakia and Poland and the crea 
tion of a “Great Serbia” and a “Great Rumania” Since this 
“majority wing” policy was opposed by many Socialists, partic 
ularly in the Pans district, Thomas decided not to stand again m 
the Pans suburbs and resigned the mayoralty of Champigny 
At the elections of Nov 16, 1919, he was returned as a Socialist m 
the Tarn, Jauriss’ former constituency 

During the first session of the International Labour Con 
ference, held at Washington at the end of the year, Thomas was 
provisionally appointed director of the International Labour 
Office (League of Nations) by its governing body, the appoint* 
ment was confirmed at the governing body’s second meeting hejd 
m Pans m Jan 1920 Apart from the organization and condpet 
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of the administration and scientific work of the Office, he has 
been indefatigable m his personal efforts to secure national ratifi 
cations of conventions adopted by the International Labour Con- 
tercnce In 1921 the claims of his work at Geneva led him to 
resign his seat it Ihe Chamber of Deputies, but he has remamed 
a member of the “nght” section of the French Socialist party 
As director of the International Labour Office he has played a 
pre eminent part in the advance and maintenance of labour stand 
irds throughout the world To the present edition of the 
Encyclopmdm Bntanmca, M Thomas contributes articles on 
Co OPERATION and Jaur^b, Jean 
THOMAS, ARTHUR GORING (1850^1892), English 
composer, was born at Ration Park, Sussex, on Nov 20, 1850, and 
educated at Haileybury College He studied music in Pans under 
Durand and at the Royal Academy of Music under Ebenezer 
Prout and Arthur Sullivan while at a later period he received some 
instruction m orchestration from Max Bruch The performance 
at the Royal Academy of a selection from The Light of the Harem 
(libretto by Clifford Hamson), induced Carl Rosa to commission 
him to write Esmeralda (libretto by T Marzials and A Randeg 
ger), which was successfully produced at Drury Lane on March 26, 
1883 Two years later it was given m German at Cologne and 
Hamburg, and in 1890 (in French) at Covent Garden On April 
16, 1885 Rosa produced at Drury Lane Thomas’s fourth and best 
opera, Nadeshda (libretto by Julian Sturgis), a German version 
of which was given at Breslau m 1890 Besides his dramatic 
works Thomas’s chief compositions were a psalm, “Out of the 
Deep,” for soprano solo and chorus (London, 1878), a choral ode, 
“The Sun Worshippers” (Norwich, 1881), and a suite de ballet 
for orchestra (Cambridge, 1887) Goring Thomas occupies a 
distinct place among English composers of the 19th century His 
music, which shows traces of his early French training, reveals a 
great talent for dramatic composition and a real gift of refined 
and beautiful melody He died on March 20, 1892 
THOMAS, AUGUSTUS (1857- ), American play 

wnght, was born m St Louis (Mo ), Jan 8, 1857 He was edu 
cated in the public schools, served as a page boy in the Missouri 
I egislature and in Congress, for several years worked in railway 
freight offices, and, after serving as writer and illustrator for 
various newspapers, became in 1886 part editor and proprietor of 
the Kansas City (Mo ) Mirror 
The success in New York and on the road of The Burglar 
(1889), elaboration of the earlier one act piece, and of A Man 
of the World (i88s) used by Maurice Barr)nnore, induced A M 
Palmer of the Madison Square Theatre to offer the young play 
wnght the post left vacant by the retirement of Dion Boucicault, 
and under Palmer’s management Alabama (1891) was produced, 
a play which contributed to the removal of sectional prejudice 
resulting from the Civil War Thenceforth Thomas was one of 
the most prolific and successful of American playwrights Other 
dramatic successes by him which made use of native matenals 
were In Mtzzoura (189'^), The Rooster Doctor (1898), Arizona 
(1898), and The Copperhead (1917) Other outstanding plays, 
chiefly in the vein of light comedy or romance, were Oliver Gold 
mith (1900), The Earl of Pawtucket (1903), Mrs LefjingweWs 
Boots (1905) and The Wttchmg Hour (1907) An autobiograph 
leal volume The Prmt of My Remembrance appeared in 1922 
THOMAS, GEORGE (c i7‘;6-i8o2), British military ad 
venturer in India Thomas was born of poor parentage m Ireland 
m 1756, deserted from the British Navy in Madras, and made his 
way north to Delhi, where he took service under the begum 
Samru of Sardhana He then served Appa Rao, a Mahratta 
chieftain, and subsequently set up an independent kingdom of his 
own in Hanana with his capital at Hansi He dreamed of con- 
quering the Punjab, and fought one of his best campaigns against 
the Sikh chiefs, but he was finally defeated and captured by 
Smdhia’s army under General Perron (91^) He died on his way 
down the Ganges on Aug 22, 1802 
See Francklin, Mthtary Memokt of Mr George Thomas (1803) , 
Compton, Miktary Adventurers of Hindustan (1892) 

THOMAS, GEORGE HENRY (1816-1870), American 
general, was born in Southampton county (Va ), on July 31 1816 


H5 

He graduated at West Point in 1840, served as ui artillery sub 
altern in the war against the Seminole Indians in 1 londa (1841), 
and in the Mexican War at the battles of Fort Brown Resaca de 
la Palma, Monterey and Buena Vista, receiving ihrct brevets 
for distinguished gallantry m action From 1851 to 1854 he was 
an instructor at West Point In 1855 ht was appointed by Jeffer 
son Davis, then secretary of war, a major of the 2ud cavalry 
His regimental superiors were A S Johnston, R E Let and 
Hardee All three resigned at the outbreak of the Civil War 
Thomas finally decided to adhere to the UniUd States He was 
promoted m rapid succession to be lieutenant colonel, colonel in 
the regular army, and brigadier general of volunteers 

In command of an independent force m eastern Kentucky, on 
January 19, 1862, he attacked the Confederate Gen Zollicoffer 
at Mill Springs, and gained the first important Union victory in 
the west He served under Buell and wis offered, but refused, 
the chief command in the anxious days before the battle of Perry 
ville Under Rosecrans he was engaged at Stone River and was 
in charge of the most imp^ortant part of the manoeuvring from 
Decherd to Chattanooga At the battle of Chickamauga iqv) 
Sept 19, 1863, he gamed the name of ‘Tht Rock of Chicka 
mauga,” because of his firmness He succeeded Rosecrans in 
command of the Army of the Cumberland shortly before the 
great victory of Chattanooga {qv) in which Thomas and his 
army played 1 most conspicuous part, his divisions under Sheri 
dan, Wood and Baird carrying Missionary Ridge m superb style 
When J B Hood broke away from Atlanta in the autumn of 
1864, menaced Sherman’s long lint of communications and en 
deavoured to force Sherman to follow him, Sherman left to 
Thomas the difficult task of dealing with Hood At the battle of 
Franklin, Nov 30, 1864, Thomas’s force, under Gen Schofield, 
checked Hood long enough to cover the concentration at Nash 
ville {qv) Thomas attacked (Dec 15-16, 1864) and inflicted 
on Hood the worst defeat sustained in the opxn field by any army 
on either side during the war For this Thom is was made a 
major general m the regular army and received the thanks 
of Congress After the Civil War he commanded military de 
partments m Kentucky and Tennessee until 1869, when he was 
placed over the division of the I^acific with headquarters at San 
Francisco He died there on March 28, 1870 

See George H Thomas, “Union Portraits'’ Atlantic Monthly 1914, 
Sketch of General 0 H Ihomas, R W Johnson, Memoir of Major- 
Gem ral George H Thomas, Van Horne, The Liji of Major General 
George H Thomas 

THOMAS, ISAIAH (1749-1831), American printer, was 
born m Boston, Mass , on Jan 19, 1749 He was apprenticed m 
1756 to Zechariah Fowle, a Boston prmter, with whom, after 
working as a printer in Halifax, NS, Portsmouth, NH, and 
Charleston, S C , he formed a partnership in 1770 He issued in 
Boston the Massachusetts Spy three times each week then (under 
his sole ownership) as a semi weekly, and beginning in 1771, as a 
weekly which soon esjxiused the Whig cause and which the gov 
ernment tried to suppress On April 16, 1775 (three days before 
the battle of Concord, m which he took part) he took his presses 
and types from Boston and set them up at Worcester, where he 
was postmaster for a time, here he published and sold books and 
built a paper mill and bindery, and continued the paper until 
about 1802 except m 1776-78 and m 1 786-88 The Spy supported 
Washington and the Federalist party In Boston Thomas pub 
fished, in 1774, the Royal American Magazine, which was con 
tmued for p short time by Joseph Greenleaf, and which contained 
many engravings by Paul Revere and m 1775-1803 the Netv 
England Almanac, continued until 1819 by his son He s(t up 
printing houses and book stores m various parts of the country, 
and in Boston, with Ebenezer T Andrews, published the Massa 
chusetts Magazine, a monthly from 1789 to 1793 At Walpole 
NH he published the Iarmer*s Museum About 1S02 he gave 
over to his son, Isaiah Thomas Jr his business at Worcester 
including the control of the Spy Thomas founded in 1812 the 
American Antiquarian Society He died m Worcester on April 
4, 1831 

His History of Printing m America with a Biography of Printers 
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and an Account of Newspapers (1810, and cd, 1874, with a memoir 
by his grandson B F Thomas) is an important work, accurate and 
thorough See also “Diary of Isaiah Thomas, 1805-28“ m Transactions 
of the American Antiquarian Society, vol ix and x <1909), and 
r L Ni( hols “Isaiah Thomas and his Worcester Imprints” in Proceed- 
tngs of the American Antiquarian Soaety New Scries, vol xUi (1900) 

THOMAS, JAMES HENRY (1878- ), British Labour 

leader, was born at Newport, Mon , on Oct 3, 1878 He started 
work as an errand boy at the age of 9 and was later employed 
by the Great Western railway as an engine cleaner, he rose 
rapidly and soon became a power m Swindon (the G W R 
headquarters) both as a trade unionist and in local government 
By 1910 he had become president of the Amalgamated Society of 
Railway Servants and played a leading part in its reorganization 
as the National Union of Riilwaymen of which he was appointed 
general secretary after the great railway strike of 1911 Under 
him the N U R became the leader m the policy of “industrial” 
or “all grades” as against “craft” trade unionism 

Thomas early took the view that larger labour aspiration could 
be realized only through political action, and was an opponent both 
of syndicalism and of communism He was elected member for 
Derby in 1910 and appointed to the privy council in 1917 He 
refused to enter the Coalition government He was secretary 
for the colonies in the Labour Government of 1924 From 
the ftrst Thomas was closely associated with the management 
of the British Empire exhibition at Wembley Thomas was 
president and chairman of the parliamentary committee of the 
Trades Union Congress (1920-21) and president of the Inter 
national lederation of Trade Unions (1920-24) 

In the MacDonald cabinet of 1929 he became lord privy seal 
This office to which no departmental duties were attached was 
chosen so that he might act as deputy leader for his chief in the 
House of Commons and preside over the prime minister’s special 
cabinet committee on unemployment 
THOMAS, PHILIP EDWARD (1878-1917), British au 
thor and poet, was born on March 3, 1878, and educated at St 
Paul’s School and at Lincoln college Oxford llis first book was 
a volume of nature studies 1 he W oodland Life (1897), followed 
by Horae Sohtanac (1902), and numerous other works Among 
a good many miscellaneous works should be noted his critical 
studuhof Giorge Borrow (1912), Swinburne (1912), and Walter 
Pater (tgn), and a volume of stories Four-and Twenty Black- 
birds (1915) But his prose work though Us quality is undoubted, 
was done to order, and shows signs of constraint as to subject and 
time A collection of his prose fragments appeared in 1928 under 
the title of The Last Sheaf, some of these were written under less 
exacting conditions, and allow more scope to his leisurely and 
precise genius It was not till middle age that, under the influence 
of Robert 1 rost the American poet, Thomas discovered himself 
as a poet, and soon after came the War Thomas enlisted in 
1915, and with freedom from routine literary work became ex 
tremely fluent His verse was first written under the name of 
Edward Lastaway” and a volume of Poems under his own name 
appeared m 1917 He was killed in I ranee on April 9, 1917 His 
poetry is not sharply distinguished from his prose, the rhythms 
are quiet and unstressed Pre eminently a poet of the country, 
when he was killed as De la Mare has said “there was shattered 
a mirror of England ” 

THOMAS, SIDNEY GILCHRIST (1850-1885), British 
inventor, was born on April 16, 1850, at Canonbury, London As 
a police court clerk he found time to study chemistry at the 
Birkbeck Institute He set himself to solve the problem of sepa- 
rating phosphorus from iron in the Bessemer converter and by 
the end of 1875 he was convinced that he had discovered a 
method The method was tested by his cousin, P C Gilchrist, 
at the Blacnavon works and found effective In March 1878 the 
first public announcement of the discovery was made at the 
meeting of the Iron and Steel Institute, and a paper was written 
by Thomas and Gilchrist on the “Elimination of Phosphorus in 
the Bessemer Converter” for the autumn meeting of this insti- 
tute, but was not read till May 1879 Thomas, however, interested 
E W Richards the manager of Bolckow V^aughan & Co ’s works 
at Cleveland, Yorkshire, whom he interested m the process, and 


from this time the success of the invention was assured and do- 
mestic and foreign patents were taken out The “basic process” 
invented by Thomas was especially valuable on the continent of 
Europe, where the proportion of phosphoric iron is much larger 
than in England, and both m Belgium and m Germany the name 
of the inventor became more widely known than m his own coun 
try Thomas died in Pans on Feb i, 1885 

See Memoirs and Letters of Sidney Gtlchnst Thomas (1891), ed 
by R W Burme 

THOMAS, THEODORE (1835-1905), American musician, 
was born m Essen, Germany, on Oct ii, 1835 His first public 
appearance as a viohnist was made at the age of five He was 
taken to America by his parents in 1845, and became first violin in 
the orchestra that accompanied Jenny Lind (1850), Sontag 
(1852) and Gnsi and Mario (1854) In 1862 he began to organize 
his own orchestra, and m 1864 he inaugurated the senes of Irving 
Hall symphony concerts, which for 14 years were regarded as one 
of the great musical institutions of New York city To Theo- 
dore Thomas is largely due the popularization of Wagner’s works 
in America, and it was he who founded the Wagner Union m 1872 
In 1888, Thomas organized the Chicago Symphony orchestra 
which has continued to be one of the foremost organizations of 
its class in the world In 1928 this orchestra possessed a liberal 
endowment and its own symphony hall He died Jan 4, 1905, m 
Chicago 

See biography by George P Upton 

THOMAS A KEMPIS {c 1380-1471), the name by which 
the Augustinian canon and writer Thomas Ilammerken (Hammer 
chen, Malleolus) is commonly known He was born in 1379 or 
1580 m the town of Kempen, near Dusseldorf, in one of the m iny 
patches of territory between the Meuse and the Rhine belonging 
to the archiepiscopal principality of Cologne “Ego Thomas 
Kempis,” he says in his chronicle of the monastery of Mount St 
Agnes “scholans Davcntnensis, ex diocesi Coloniensi natus ” 
His father was a poor hard worked peasant, his mother “ad cus 
todiam rei domesticae attenta, m opere alacris, m victu sobria, in 
potu abstemia, m verbo pauca, in factis pudica ” as her son fondly 
says, kept a dame’s school for the younger children of the town 
John and Gertrude Hammerken had two sons John and Thomas, 
both of whom found their way to Deventer, and thence to Zwolle 
and to the convent of Mount St Agnes Thomas reached Deventer 
when he was barely twelve years old, was taught by a dame the 
begmnmgs of his learning and in a few months to his great joy 
entered the classes of Florentius Radewyn After the fashion of 
the time he was called Thomas from kempen, and the school 
title, as was often the case then, pushed aside the family name 
Thomas Hammerken was forgotten, Thomas k Kempis has be- 
come known to the whole Christian world 

The school at Deventer had become famous long before Thomas 
k Kempis was admitted to its classes It had been founded by 
Gerhard Groot (gv), a wealthy burgher who had been won to 
pious living mainly through the influence of Ruysbroeck, the 
Flemish mystic At Deventer, in the midst of this mystical 
theology and hearty practical benevolence, Thomas k Kempis was 
trained Gerhard Groot was his saintly ideal Florentius Radewyn 
and Gerhard’s other early disciples were his heroes, their presence 
was his atmosphere, the measure of their lives his horizon But 
he was not like them, he was not an educational reformer like 
Radewyn, nor a man of affairs like Gerhard He liked books and 
quiet corners all his days, he says, and so, when conviction of 
sin and visions of Gods grace came to him in the mediaeval 
fashion of a dream of the anger and forgiveness of the Virgin, 
Florentius told him that a monk’s life would suit him best, advised 
him to join the Augustinian order, and sent him to Zwolle to the 
new convent of Mount St Agnes, where his brother John was 
prior Thomas was received there in 1399, professed the vows 
m 1407, received priest s orders m 1413, became sub prior in 142*5 
and died on Aug 8, 1471, at the age of ninety one 

Works — The convent of Mount St Agnes was poor, and most 
of the monks had to earn money to support their household by 
copying MSS Thomas was a most laborious copyist, missals, 
books of devotion and a famous MS Bible were written by him 
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He also wrote a large number of original writings^ most of them 
relating to the convent life, which was the only life he knew 
He wrote a chronicle of the monastery and several biographies — 
the hfe of Gerhard Groot, of Florentius Radewyn, of a Flemish 
lady St Louise, of Groot 's original disciples, a number of tracts 
on the monastic hfe — The Monk's Alphabet, The Duaphne of 
Cloisters, A Dialogue of Novices, The Life of the Good Monk, 
Ihe Monk's Epitaph, Sermons to Novices, Sermons to Monks, 
The Solitary Life, On Silence, On Poverty, Humility and Patience, 
two tracts for young people — A Mamal of Doctrine for the 
Young, and A Manual for Children, and books for edification — 
On True Compunction, The Garden of Ro^es, The Valley of 
Lilies, The Consolation of the Poor and the Sick, The Faithful 
Dispenser, The Soul's Soliloquy, The Hospital of the Poor He 
also left behind him three collections of sermons, a number of 
letters, some hymns and the famous Irmtatio ChnsH (though 
his authorship of this has been disputed) 

Character. — ^These writings help us to see the man and his 
surroundings, and contemporary pious records make him some- 
thing more than a shadow We see a real man, but a man helpless 
anywhere save in the study or m the convent — a little fresh 
coloured man, with soft brown eyes, who had a habit of stealing 
away to his cubiculum whenever the conversation became too 
lively, somewhat bent, for it is on record that he stood upright 
when the psalms were chanted, and even rose on his tiptoes with 
his face turned upwards, genial, if shy, and occasionally given to 
punning, as when he said that he preferred Psalmi to Salmones, 
a man who perhaps led the most placid uneventful life of all men 
who ever wrote a book or scribbled letters His brethren made him 
occonomiae prefectus, but he was too “simple m worldly affairs” 
and too absent minded for the post, and so they deposed him 
and made him sub prior once more And yet it is this placid 
kindly fresh-coloured old man who has come down to us as the 
author of that book the Imitation of Christ, which has been 
translated into more languages than any other book save the 
Bible, and which has moved the hearts of so many men 

On the controversy as to the author of the Imttatio, ste the article 
Imitation or Christ See also James Williams Thomas of hempen 
(1910) The classical edition of the works of Thomas a Kempis by 
Sommalius — Thomas Mallcolt d, Kempis opera omnui (? vols m i, 
1607) — has been many times rcpnnttd A critical edition in 8 vols 
by M J Pohl has also been undertaken The best accounts in For 
lish of Thom IS k Kempis are those bv S Kettlewell (1882) and F R 
Cruise (1887), written from the Protestant and the Catholic stand 
points respectively A penny tract by F R Cruise, entitled Outline 
of the Life of Thomas a Kempis (1904), contains substantially all 
that IS known concerning him (T M 1 1 ) 

THOMASIUS) CHRISTIAN (1655-1728), German jurist 
and publicist, was bom at Leipzig on Jan i, 1655, and was cdu 
cated by his father, Jakob Thomasius (1622-1684), at that time 
head master of the Thomasschule Through his father’s lectures 
Christian came under the influence of the political philosophy of 
Hugo Grotius and Samuel Pufendorf, and continued the study of 
law at Frankfort on Oder In 1684 he commenced the career of 
professor of natural law at Leipzig, and soon attracted attention 
by his abilities, but particularly by his daring attack upon tradi- 
tional prejudices, in theology and jurisprudence In 1687 be 
made the daring innovation of lecturing m German instead of 
Latin, and in the following year published a monthly periodical 
{Scherzhafte und emsthafte, vernunftige und einfaltige Gedanken 
uber allerhand lustige und nutzhehe Bucher und Fragen) taking the 
side of the Pietists m their controversy with the orthodox, and 
defending mixed marriages of Lutherans and Calvinists In con 
sequence of these and other views, he was denounced from the 
pulpits, forbidden to lecture or to write (May 10, 1690) and 
his arrest was ordered The latter he escaped by flight to Berlin, 
ind the elector Frederick III offered him a refuge in Halle, with 
a salary of 50® talers and the permission to lecture He took 
part m founding the university of Halle (1694), where he became 
second and then first professor of law and rector of the university 
He died on Sept 23, 1728 In theology Thomasius was a behever 
m the necessity of revealed religion for salvation 

Thomasius’s most popular and influential German publications were 
his periodical already referred to (1688-89) , Emleitung zur Vemunft- 


lehre (1691, 5th ed 1719) , Vemunjtige Gedanken uber allerhand 
auserlesene und junstische Handel (1720-21), Histone der Wetsheit 
und Torhett (? vols, 1693), Kurze Lehrsatze von dem I aster dtr 
Zauberet nut dem Hexenprozess (1704) , Weitere Erlauterungen der 
neueren Wmenschaft anderer Gedanken kennen zu lermn (1711) 

See Luden, Christian Thomasius nach semen Sihtckmlen und 
Scknften (1805), H Dernburg, Thomasius und die Stiftung der 
Umversitat Halle (1865), B A Wagner, Thomanus etn Bettrag ur 
Wurdigung seiner Verdienste (1872) , Nicoladoni, Christian Thomasius 
Etn Beitrag zur Geschickte der Aufklarung (Berlin, 1888) and E 
Landsberg, Zur Bwgrapkk von Christian Thomasius (1894) 

THOMAS OF CELANO, Franciscan fnar and disciple and 
biographer of St Francis of Assisi Born at Celano m the 
Abruzzj, he joined St Francis probably about 1214, and he 
appears to have been one of the first band of friars who went into 
Germany He was commissioned by Gregory IX to write the 
Life of St Francis, and m 1229 he completed the First Legend, in 
1247 at the command of the minister general he composed the 
Second Legend, and a few years later the Tract on the Miracles 
of St Francis He also composed m 1255 the Legend of St 
Clare, and he is one of those to whom the sequence Dies irae is 
attributed 

Thomas of Celano’s writings on St Francis have bten cntirallv 
edited by E d’AIenqon m 1906 An English translation {The Lives of 
S Francis of Assist by Brother Thomas of Celano) by A G Ferrers 
Howell appeared m 1908 See Irani is of Assisi (EC B ) 

THOMAS OF ERCELDOUNE, called also The Rhymfr 
and sometimes given the surname of Learmont (fl ^ 1220- 
? 1297), poet and prophet in the legendary literature of Scotland 
The historical person of that name figures m two charters ot 
the 13th century, and from these it appears that he owned lands 
m Erceldoune (now Earlstoun), in Berwickshire which were 
made over by his son and heir on Nov 2, 1294, to the foundation 
of the Holy Trinity at Soltra (or Soutra) on the borders of the 
same county This would imply that Thomas the Rhymer was 
already dead, but J A H Murray, who edited The Romance and 
Prophecies (EETS, 1875), thinks that he was living three years 
later in a Cluniac priory in Ayrshire He figures in the works 
of Barbour and Harry the Minstrel as the sympathizing con 
temporary of their heroes, and Walter Bower, who continued the 
Scotichronicon of Fordun, tells how he prophesied the death of 
Alexander III m 1285 

In the folk lore of Scotland his name is associated with numer 
ous fragments of verse of a gnomic and prophetic character The 
romance of Thomas and the elf queen was attributed to Ercel 
doune by Robert Mannyng de Brunne, but the earliest text, in 
the Auchinlcck ms in the Advocates’ library, Edinburgh, is in 
a dialect showing southern forms, and dates from the beginning 
of the 14th century It may be based on a genuine work of 
Thomas, a version by him of the widely diffused Tristan Saga 
The most widely accepted opinion is that it is a translation of a 
French original 

See J A H Murray’s edition of The Romance and Prophecies 
(EB/TS 1875), Brandi’s Thomas of Erceldouna (Berlin, 1880) 
and Kolbing’s Die nordtsche und die englische Version der Tnstransage 
(Heilbronn, 1882) , also McNeill’s Sir Tnstrem (STS, 1886) , Lumby’s 
Early Scottish Prophecies (EETS, 1870) and the reprint of the 
Whole Prophesie of Scotland (1603) by the Bannatync Club (183s) . 
J Geddie, Thomas the Rymour and hts Rhymes (Edinburgh 1920) 

THOMAS OF MARGA, a Nestonan bishop and author of 
an important monastic history m Syriac, who flourished m the 
9th century ad He was bom early m the century, probably 
of Persian parents, in the region of Salakfi to the north east of 
Mosul As a young man he became in 832 a monk of the famous 
Nestonan monastery of Beth Abhc, about 25 m due cast ot 
Mosul when he acted as secretary to Abraham, who had been 
abbot of Beth ‘Abhe, and was cathoheus (patriarch) of the 
Nestonans from 837 to 850 Thomas was promoted by Abraham 
to be bishop of Marga and afterwards to be a metropolitan of 
Beth Garmai It was during the period of his life at Beth Abhc 
and his bishopric that he composed The Book of Governors, which 
is in the mam a history of his own monastery, but includes lives 
of holy men m other parts of Mesopotamia and elsewhere 

The Book of Governors has been edited with an English translation 
and a copious introduction by E W Budge (2 vols, London, 189 0 
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There Is a later edition by P Bectjan (Pans, 1901) 

THOMASON, GEORGE (d 1666), English book and tract 
collector, was a London bookseller, who is famous for having 
brought together a great collection of books and tracts published 
during the time of the Civil War and the Commonwealth, this was 
formerly called the “King’s Pamphlets,” but is now known as the 
“Thomason Collection ” He possessed nearly 23,000 separate 
publications in 1662, and having arranged these m chronological 
order he had them bound in 1,983 volumes The collection was 
bought m 1761 from his descendants by George III, who pre 
sented it to the British Museum He died in April 1666 

THOMASVILLE, a city of south western Georgia, IJS A , 
the county seat of Thomas county, 12 m from the Florida State 
line, on lederal highway 84, and served by the Atlanta Birming- 
ham and Coast and the Atlantic Coast Line railways Pop 8,196 
m T920 53% negroes, estimated locally it over 11 000 in 1928 
The city is beautifully situated on a ridge 273 ft above sea level, 
in the yellow pine belt of the State, and has a mild and equable 
climate It is famous for its rose gardens, and its “big oik” has 
a spreid of no ft Thomasville is one of the oldest winter 
resorts in the South It was settled about 1825, incorporated as a 
town m 18^1 and chartered as a city in 1889 
THOMOND, EARL AND MARQUESS OF, Irish titles 
borne by the great family of O’Brien, the earldom from 154^ to 
1741 and the marquessate from tSoo to 1855 Thomond, or 
Fuaidh Mum, was one of the three principalities of Munster, 
forming tht northern part of the province Its earls were de 
scended from lurlough 0 Britn (r 1009-1086) king of Munster 
and through him from the celebrated king of Ireland Brian 
Boroimhe Turlough’s descendants. Con hobhar O’Brien (d 
1267) and Bmn Ruadh 0 Bnen (d 1276), kings of Fhoniond 
were both typical Irish chiettains Conchobhar’s tomb and effigy 
with a crown ire still to be seen m the ruined abbey of C orcomroc, 
Co Clare His descendant Conor O’Brien (d 15^9), prince of 
Thomond, took part in the feud between the great famiUes of 
Fitzgerald and Butler and was the last independent prince of 
Thomond Conor’s brother, Murrouch O’Brien (d iSsO, 
prince of Thomond, the succeeding chief of the race, gave up 
his “captainship, title, superiority and country” to Henry Vlll 
m 1543, when he wis created earl of Thomond By special 
arrangement the earldom descended, not to his son Dermod, but 
to his nephew, Donough, who became the 2nd earl Dermod, 
however, inherited the birony of Inchiciuin, which wis conferred 
upon his father at the same time as the earldom 

Conor O’Brien, the 3rd earl (c 15^2), was for some 

years at the outset of his career, harassed by the attacks of his 
discontented kinsmen Ihcn m his turn he rose agiinst the 
English, but was defeated and lied to France, m 1571, however, 
he was pardoned and formally surrendered his lands 

Donouch 0 Brifn, the 4th carl (d 1624), called the “great 
earl,” was the son ind successor of the 3rd eirl He served 
England well m her warf ire with the rebellious Irish during the 
closing year of Elizabeth’s reign and was made president of 
Munster m 1605 The 8th earl, Henry (1688-1741), was created 
an English peer as Viscount Tadcaster When he died the earl 
dom of Thomond became extinct 

The estates of the earldom descended to the last earl’s nephew, 
Percy Wyndham (c 171^-1774), a younger son of Sir William 
Wyndham, Bart He took the additional name of O’Brien and 
was created earl of Thomond m 1756 When he died unmarried 
the title again became extinct 

In i8oo Murrouch O’Brun, 5th earl of Inchiquin (c 1724- 
1808), was created marquess of Thomond His brother James, the 
3rd marquess (c 1768-1855), was an officer in ^he navy and be- 
came an admiral in i8')3 When he died the marquessate became 
extinct 

See John O’Bonoghue Hutoncal Memotrs of the O'Briens (Dublm, 
i860) 

TjHOMPSON, FRANCIS (1SS9-1907), English poet, born 
at Preston on Dec 18, 1859, was the son of Charles Thompson, 
a doctor and the nephew of Edward Healy Thompson, the friend 
of Manning and professor of Enghsh literature at Dublin His 


father becoming a convert to Roman Catholicism, Francis was 
educated in the Catholic faith at Ushaw college, and m 1866 he 
proceeded to Owen’s college, Manchester, to study medicine 
He took httle interest m the work however, and havmg thnee 
failed in his examinations, he went to London in Nov 1885, to 
seek his fortune There he fell into great destitution, ill health 
compelled him to take to opium, and after five years of misery, 
he obtained some light employment in the shop of a London 
bootmaker, where he found sufficient leisure to write his first 
poems These he despatched to Wilfrid Meynell, then editor of 
Meme Englcmd, who, struck with their great merit, arranged 
for immediate publication At the same time the Meynells sought 
out the young author, whom they found on the verge of starva 
tion, and after persuading him to enter a hospital, they aided 
him throughout his long convalescence, and procured the pub- 
hcation of his first volume of poems in 1893 The volume quickly 
attracted the attention of sympathetic cntics, notably Coventry 
Patmore, who praised it in the Fortmghtly Review (Jan 1894) 

Much of Francis Thompson s verse is reminiscent of Crashaw’s 
but the beauty and splendid inventiveness of his diction were 
immediately recognized as giving him a unique place among 
his contemporaries Persistent ill health limited his output, but 
Stster Songs (1895) and New Poems (1897) confirmed the opm- 
lon formed of his genius The former, dedicated to the children 
of Mrs Meynell, was devoted mainly to descriptions of the days 
when he was an outcast, the latter, which contains some of his 
finest verse, indicates the influence of the older mystical poets 
Irom 1893-97, Thompson lived, with short intervals, near the 
Franciscan monastery in Pantasaph, North Wales, and later he 
spent much time at the Capuchin monastery, Tanlasapt He died in 
London on Nov 13, 1907, and was buried at Kensal Green He 
gave evidence of great power as a prose writer in his contribu 
tions to the Academy and the Athenaeum, and in his treatise 
Health and Holiness (1905), but it is mainly as a poet that he 
IS remembered 

Among his work there is much that may justly be termed 
eccentric especially the use of poetically compounded neologisms, 
but nothing can be more simply beautiful than ‘ The Daisy,” 
nothing more intimate or reverent th in his poems about children, 
or more magnificent than “The Hound of Heaven ” 

Apart from the works above mentioned Thompson wrote Life 
of Ignatius Loyola (1909), Life of John Baptist de la Galle 
(1911) and Essav on Shtlley (1909) 

See also the Athenamm, obit by Wilfrid Meynell, since reprinted 
in Thompson’s Sdected Poems (1908) , Wilfrid Blunt in the Academy, 
Nov 23 1907 the Dublin Review, cxlii , art by Alice Meynell, E V 
I ucas One Day and Another (“A Rhapsodist at Lords”) (1909) , 
Hons Ddattre in Revue Germanise, July-Aug 1909, K Rooker, 
Francis 7 hompson (1912), G A Beacock, F Thompson (1912), J 
Thompson (1923) pp 159, and the authoritative biography, E 
Me>nell, The Life of Franas Thompson (1916), pp 360 

THOMPSON, SIR HENRY (1820-1904), English surgeon, 
was born at I ramhngham, Suffolk, on Aug 6, 1820 He gradu 
ated in medicine at University college, London, m 1851, and sub 
scquently became assistant surgeon (1853), full surgeon (1863), 
professor of clinical surgery (1866), and consulting surgeon 
(1874) to University College hospital In 1884 he became pro 
fessor of surgery and pathology in the Royal College of Surgeons, 
which in i 8';2 awarded him the Jacksonian prize for his Pathol 
ogy and Treatment of Stricture of the Urethra, and again in i860 
for his Health and Morbid Anatomy of the Prostate Gland 
Specializing m the surgery of the gemto urinary tract, he ac- 
quired a high reputation He performed the operation of lithot 
omy with success on the king of the Belgians in 1863 Ten years 
later he carried out a similar operation on the emperor Napoleon 

In 1874 helped to found the Cremation Society of England, 
of which he was the first president In 1892 he was instrumental 
m procuring the appointment of a committee to enquire into the 
methods of death certification Thompson was a man of many 
interests, an amateur painter, a collector of China and a novelist 
Thompson was knighted m 1867, and received a baronetcy m 1^99 
He died on April 18, 1904 

Of his more important works, Cbmeal Lectures on Dtsme^ of 
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the Unmry Organs (i66S) passed through eight editions, The 
Dtseases of the Prostate through six, Cremation (1874) through 
four, and Fooi md Feeding through twelve 
THOMPSON, Sm JOHN SPARROW (1844-1894), 
Cana^an jurist and statesman, was bom at Halifax, Nova Scotia, 
on Nov 10, 1844, of Irish descent In 1877 he was elected to the 
local legislature for Antigonish as a Conservative, and in 1878 
became attorney general In May 1882 he became premier, but in 
June was defeated at the general election, though retaimng his 
own seat, and in July was made a judge of the provincial Supreme 
Court In September 1885, he was appointed minister of justice 
in the Federal cabinet, soon after was elected member for 
Antigonish In 1886 he successfully defended in the Federal par 
liament the hanging of Louis Ricl {qv), which had greatly angered 
the French Roman Catholics, in 1887-1888, together with Mr 
Joseph Chamberlain and Sir Charles Tupper, he arranged a Fish- 
eries Treaty with the American commissioners, which was after 
wards thrown out by the United States Senate During the follow- 
ing years he defended the government with great skill in various 
politico religious disputes, and in November 1892 he became 
premier of Canada He died suddenly on Dec 1 2, 1894, at Windsor 
Castle, a few minutes after having been sworn in by Queen Victona 
as a member of the pnvy council 

His Life has been written by J C Hopkins (Toronto, 189?) 

THOMPSON, LAUNT (1833-1894), American sculptor, 
was born at Abbeyleix, Ireland, on Feb 8, 1833 In 1847 he 
emigrated to the United States and settled with his mother at 
Albany, New York After studying anatomy in the office of a 
physician. Dr Armsby, he spent nine years in the studio of the 
sculptor, E D Palmer In 1857 he opened a studio in New 
York, and in 1862 became a national academician He visited 
Rome in 1868-69, and from 1875-87 was again in Italy, living 
for most of the time at Florence He died at Middleton (NY) 
on Sept 26, 1894 Among his important works are ‘‘Napoleon 
the hirst,” at the Metropolitan Museum of Art, New York, 
“Abraham Pierson,” first president of Yale university. New 
Haven (Conn ) , an equestrian statue of Gen A E Burnside, 
Providence (R I ) , “General Winfield Scott,” Soldiers’ Home, 
Washington (DC), “Admiral S F Du Pont,” Washington 
(DC), “General John Sedgwick,” West Point (NY) 

THOMSEN, HANS PETER JORGEN JULIUS (1826- 
1909), Danish chemist, was born m Copenhagen on Feb 16, 1826, 
and spent his life in that city From 1847 to 1856 he was engaged 
in teaching chemistry at the Polytechnique, of which from 1883 
lo 1892 he acted as director, and from 1856 to 1866 he was on 
the staff of the military high school In 1866 he was appointed 
professor of chemistry at the university, and retained that chair 
until 1891 He was awarded the Davy medal in 1883 and elected 
a foreign member of the Royal Society in 1902 He died on 
1 eb 13, 1909 

His name is famous for his researches m thermochemistry, a 
subject to which he was attracted as early as 1852, as his first 
published paper, entitled “Contributions to a thermochemical 
system,” shows But his comprehensive work m this subject was 
not started until some years later, the results first appeared in 
1 869, and were published from time to time until 1882 They were 
collected m Thermochemtsche Unfenurhungen (Leipzig, 18S2-88, 
4 vols ), and a summary m Danish, entitled Thermokemt^ker 
Re^ultater appeared in 1905, the latter was translated into Eng- 
lish as Thermochemistry by Miss K A Burke 

In the course of his thermochemical work Thomsen made about 
3 500 calonmetnc measurements and he determined the heat 
evolved or absorbed m a very large number of chemical reactions 
Incidentally he verified Kirchoff’s equation connecting the change 
of heat of a reaction with temperature and the speafic heats of 
the reactants and resultants, and also used his measurements to 
confirm Guldberg and Waage’s theory of mass action (1867) 
Thomsen introduced the term “avidity” to indicate the tendency 
of an add to unite with a base and used his results to draw up 
the first table of relative strengths of acids He also worked on 
selemc add, platinum compounds and hydrogen peroxide, and 
made accurate determinations of the atomic weights of oxygen and 


alumuiium In 1853 Thomsen had devised a process for manu 
faciurmg soda from cryolite, and this was first worked on a 
large scale m 1857, the process proved quite successful 

See obituary notice, Proceedings of the Royal Soaety (1910-11) 

THOMSEN, VILHELM LUDVIG PETER (1842- 
1927), Damsh philologist, was bom on Jan 25, 1842, at Coptn 
hagen He took his doctor’s degree in 1869 and in 1871 t>ccamt 
a lecturer at the University of Co[>enhagtn where from 1887- 
1916 he was professor of comparative philology In 1876 he 
visited England and lectured at Oxford university Thomsen 
came to be known as one of the most prominent linguists of 
modem times, and possessed an extensive and thorough knowl 
edge of the various classes of languages In Romance philology 
he solved the problem of softened consonants (1856), he was 
the first to ascertain the palatal law m the phonic system of the 
Indo European languages In 1894 he deciphered the Orkhon in 
scnptions from Mongolia and made m 1899 important interpre- 
tations of Etruscan and Lycian texts In lurcka (1916) he 
treated Ancient Turkic He became president of the Royal 
Damsh Scientific Society m 1909 Thomsen died on May 13, 1927 

His publications include — Den gottske Spro^klasses Indflv 
delse paa den finske (1869), The Relations hetwien Ancient 
Russia and Scandinavia and the Origin of the Russian State 
(1877), Beronnger melleni de fimk( og de baUtske Sprog (1890) , 
Samlede Ajhatidknger (Christiania, 1919) 

THOMSON, SIR CHARLES WYVILLE (1830-1882), 

Scottish naturalist, director of the sacntific staff m the Challenger 
Expedition, was bom at Bonsyde Linlithgowshire on March 5, 
1830, and was educated at Edinburgh University He held pro 
fessional appointments at Aberdeen and in Ireland, and finally 
(1870-79) was professor of natural history at Edinburgh He died 
at Bonsyde on March 10, 1882 He will he s{>ecially remembered 
as a student of the biological conditions of the depths of the sea 
His interest m cnnoids was stimulated by the results of the 
dredgings of Michael Sars (1805-1869) in the deep sea off the 
Norwegian coasts, and he succeeded with Dr W B Carpenter, in 
obtaining the loan of H M S “Lightning and “Porcupine,” for 
successive deep sea dredging exj^editions m 1868 and 1869 These 
operations showed that animal life exists m abundance down 
to depths of 650 fathoms, that ill invertebrate groups are rep- 
resented (largely by Tertiary forms previously believed to be 
txtinct), and, moreover, that deep sta temptratuns are by no 
means so const int as was supposed, but vary considerably and 
indicate an oceanic circulation The results of these expeditions 
were described in The Dt pths of the Sea (1873) The govern 
ment realised the value of the work and provided H M S “Chal 
lenger” for a circumnavigating expedition Thomson sailed at the 
end of 1872 as director of the scientific staff, the cruise lasting 
three years and a half (See Chalcfncfr Expedition ) On his 
return he received many ac idemic honours, and was knighted In 
1877 he published two volumes (The Voyage of the Challenger in 
thi Atlantic) of a preliminary account of the voyage 

See obituary notice in Pror Soc Edm (188O also Thomson and 
Murray, Reports of the Voyage of H M S Challenged* (Edinburgh 
1885 ) 

THOMSON, CHRISTOPHER BIRDWOOD, 1 ST Baron, 

cr 1924 (1875- ), Bntish soldier and statesman, was bom 

on April 13, 1875 Educated at Cheltenham and the Royal Mill 
tary Academy, Woolwich, he served in the Mashonal ind campaign 
and m the South African War From 1902-05 he was instructor 
at the miluary engineering school at Chatham In 1909 he passed 
on to the Staff College and in 1911 to the War Office Dunng the 
World War he served as military attach^ and chief of the Bntish 
military mission m Rumania (1915-16), and m Palestine (1917) 
and was on the Supreme War (Council in 1918 Having attained 
the rank of brigadier-general, he resigned from the service m 1920 
as a protest against Alhed intervention in Russia He joined the 
Labour party, and accompanied, as military expert, the commis- 
sions of enquiry dispatched by that body to Ireland and to the 
Ruhr, later, he visited Russia In 1922, and again m 1923, he 
stood for Parliament m the Labour interest, but was unsuccessful 
In 1934, he was appointed Air Mimster in the first Labour Gov- 
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ernment, with a seat m the Cabinet, and raised to the peerage 
A graceful and effective speaker, Lord Thomson also possesses 
marked literary gifts and has published various writings including 
Old Europe^s Smcide (1922) , Victors and Vanquished (1924) , and 
Smaranda (1926) 

THOMSON, ELIHU (1S53- ), American inventor, was 

born in Manchester, England, March 29, 1853, but removed to 
Philadelphia, Pa , with his parents m 1858 He received a pubhc 
school education and in 1876-80 was professor of chemistry and 
mechanics at the Central High School m Philadelphia In 1880 
he went to New Britain, Conn , as electrician for the American 
h lectric Company and two years later he united with Edward J 
Houston to found the Thomson Houston Electric Company in 
Lynn, Mass In 1892 a merger took place between this company 
and the Edison General Electric Company to form the General 
Electric Company the largest manufacturer of electrical equip 
ment in the world Thomson remained as director of the large 
laboratory in Lynn, renamed after him the Thomson laboratory 
Ihomson made the first important research into the niturc of 
the laws governing the electric arc, disclosing the fact that the 
resistance of the arc vanes inversely with the current He in 
vented and constructed an arc light dynamo with a spherical 
three coil armature and the first with an automatic regulator, 
which went into commercial use in 1880 He was the first to 
utilize a magnetic held to move an electric arc, a principle which 
found miny uses, notably in the construction of the magnetic 
blow out switches In his notable discovery of the so-called 
alternating current repulsion phenomena he laid the basis for 
successful alternating current motors He made the first high 
frequency dynamo m 1890 and shortly afterwards the first high 
frequency transformer, and was a pioneer in the development 
of other high frequency apparatus In 1886 he invented the art 
of electric welding by the incandescent method which was simpler 
and less expensive than previous methods and applicable to a 
wider range of metals He also invented the electric watt hour 
meter, while the arc lamp, incandescent limp Uternator, alter- 
nating current tr msformers, ind railway motors found improve 
ment at his hands He made many contributions to the field of 
radiology and was the first to make stereoscopic X ray pictures 
He has published many articles in scientific journals, holds over 
700 patents and has received the Rumford, John Fritz, Kelvin 
and Faraday medals as vicll as other honours 

THOMSON, JAMES (1700-1748), English poet, author of 
7 he iidjwnsy was born at Ednam, in Roxburghshire on Sept ii, 
1700 — the third son and fourth child of Thomas Thomson min 
ister of that place About 1701 Thomas Thomson removed to 
Southdean near Jedburgh Here James was educated at first by 
Robert Riccaltoun, to whose verses on Winter he owed the idea 
of his own poem, and then at a school at Jedburgh In 1715 
he went to Edinburgh university He became a divinity student, 
ind It was partly to make a reputation as a preacher that he went 
to London in March 172*; He had already friends in London in 
Lady Gnztl B ullie, and Duncan I orbes of Culloden, and he was 
introduced bv them to literary society in London, where he sup 
ported himself partly by acting as tutor 

The Seasons — ^Thomson s 11 inter appeared in March 1726 It 
was dedicated to Sir Spencer Compton, the Speaker who rewarded 
the poet, to his great clisgust, with a bare twenty guineas Summer 
appeared m 1727, dedicated to Bubb Dodington In the same year 
Thomson published his Poem to the Memory of Sir Isaac Newton 
Spring appeared in 1728, published by Andrew Millar In 1729 he 
produced Sophonnha, a tragedy now only remembered by the line 
“0 Sophomsba Sophonisba, 0 ,” and the parody “0 Jemmy Thom- 
son, Jemmy Thomson, O ” A poem, anonymous but unquestion 
ably Thomson’s, to the memory of Congreve appeared m the same 
year In 1730 Autumn was first published in a collected edition 
of The Seasons It was dedicated to the Speaker, Onslow In this 
year, he accompanied the son of Sir Charles Talbot, solicitor 
general, upon his travels In the course of these he projected his 
Liberty as *‘a poetical landscape of countries, mixed with moral 
observations on their government and people ” In December 
1731 he returned with his pupil to London His pupil died soon 


after, and Talbot, who became chancellor, gave Thomson a sme 
cure m Chancery The first part of Liberty appeared m 1734-33, 
and It was completed in five parts in 1736 The poem was a 
failure, its execution did not correspond with its desigtn, in a sense 
indeed it is a survey of countries and might have anticipated Gold 
smith’s Traveller The truth is that Thomson’s poetical gift was 
for many years perverted by the zeal of partisanship 
His patron died in February 1737 and he lost his sinecure His 
tragedy Agamemnon appeared in April 1738, not before he had 
been arrested for a debt of £70, from which, according to a story 
which has been discredited on quite insufficient grounds, Qum re 
lieved him in the most generous and tactful manner The incident 
took place probably a httle before the production of Agamemnon, 
in which Qum played the leading part The play is of course mod 
died upon Aeschylus and owes whatever of dignity it possesses 
to that fact, the part of Cassandra, for instance, retains something 
of its onginal force But most of the other characters exist only 
for the purpose of political innuendo Agamemnon is George, ab 
sent in Germany , Aegisthus is Walpole, and so on As a result his 
next tragedy, Edward and Eleanora, was banned This event 
sufficiently accounts for the poet’s next experiment, a preface to 
Milton’s AreopagiHca He joined Mallet in composing the masque 
of Alfred, represented at Clieveden on the Thames before the 
prince of Wales, on Aug 1,1740 There can be little question that 
“Rule Britannia,” a song ih this drama, was the production of 
Thomson The music of the song, as of the whole masque, was 
composed by Arne In 1744 Thomson was appointed surveyor 
general of the Leeward Islands by Lyttelton with an income of 
£300 a year, this improved his circumstances considerably, and 
whilst completing at his leisure Thi Castle of Indolence, he pro 
duced Tancrtd and Sigtsmunda at Drury Lane in 1745 
Eventually Ihe Castle of Indokna, after a gestation of fif 
teen years, appeared in May 1 748 It is in the Spenserian stanza 
with the Spenserian archaism, and is the first and last long effort 
of Thomson m rhyme The great and varied interest of the poem 
might well rescue it from the neglect into which even The Seasons 
has fallen It was worthy of an age which was fertile in character 
sketches, and excels m the lifelike presentation of a noteworthy 
circle It IS the last work by Thomson which appeared in his life 
time In walking from London to his house at Richmond he be 
came heated and took a boat at Hammersmith, he thus taught a 
chill ind died on Aug 27, 1748 He was buried in Richmond 
churchyard His tragedy Coriolanus was acted for the first time in 
January 1749 In itself a feeble performance, it is noteworthy for 
the prologue which his friend Lyttelton wrote, two lines of which — 

He loved his friends — forpive the gushing tear! 

Alas' I feel I am no actor here — 

were recited by Qum with no simulated emotion 
Precursor of Romanticism — It may be questioned whether 
Thomson himself e\ er quite realized the distinctive significance of 
his own achievement in The Seasons, or the place which criticism 
assigns him as the pioneer of a special literary movement and 
the precursor of Cowper and Wordsworth His avowed preference 
was for great and worthy themes of which the world of nature was 
but one, but fortunately his readers were wiser than himself And 
though he recalled the minds of his contemporaries from the town 
to the country, m his feeling for nature, he is a true man of his 
age his descriptions are general and purely objective There is 
no hint yet of the emotional reactions of the Romantic school He 
has many audacities and many felicities of expression, and enriched 
the vocabulary even of the poets who have disparaged him Yet 
it IS difficult to believe that he was not the better for that training 
in refinement of style which he partly owed to Pope 
The first collected editions of The Seasons bear dates 1730 1738, 
1744, 1746 Lyttelton tampered both with The Seasons and with 
Libert V m editions after his friend’s death Among the numerous 
lives of the poet may be mentioned those by his friend Patrick 
Murdoch, by Dr Johnson m Lives of the Poets, by Sir Harris Nicolas 
(Aid ed , i860), by M Morel, James Thomson, sa vie et ses oeuvres 
(Pans, 189s), and James Thomson, in the English Men of Letters 
^nes, by G C Macaulay (1908) See also Dr G Schmeding’s Jacob 
Thomson, etn vergessener Dichter des achtzehnten Jahrhunderts, the 
life prefixed to the Aldme edition of his works in 1897, and an 
exceuent edition of The Seasons m the Clarendon Press Senes by 
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J Logie Robertson Also A H Thompson in Cambndge Hktory of 
BngUsh LUemtuft, vol lo (1913) (D C To , X ) 

THOMSON, JAMES (1S22-1892), Bntish physicist and 
engineer, was born in Belfast on Feb 16, 1822, and, like his 
younger brother, Lord Kelvin, at an unusually early age began 
to attend the classes at Glasgow University He trained for cm! 
engineering but ill-health compelled him to avoid physical exertion 
Accordingly, from about 1843, he devoted himself to theoretical 
work and to mechanical invention To this period belong his well- 
known researches in thermodynamics {qv)^ which enabled him to 
predict by the application of Carnot^s theorem the variation of the 
freezing point of a substance with pressure His results were ex- 
perimentally verified in the physical laboratories of Glasgow uni- 
versity under Lord Kelvin’s direction, and were afterwards applied 
to give the explanation of regelation In 186 1 he extended them m 
a paper on crystallization and liquefaction as influenced by stresses 
tending to change of form m the crystals, and m other studies 
on the change of state he continued Thomas Andrews’s work on 
the continuity of the liquid and gaseous states of matter, con- 
structing a thermodynamic model in three dimensions to show 
the relations of pressure, volume and temperature for a sub- 
stance like carbonic acid {Sec Liquffaction of Gasfs ) 

In 1850 he patented his “vortex water wheel,” and during the 
next three or four years earned on inquiries into the properties 
of “whirling fluids,” which resulted in improved forms of blowing- 
fans and water turbines {See Hydraulics ) Settling in Belfast 
in 1851, he was selected to be the resident engineer to the Belfast 
water commissioners in 1853, and four years later became pro- 
fessor of civil engineering and surveying m Queen’s college, Bel- 
fast In 1873 he was appointed to the chair of engineering in the 
umveisity of Glasgow and retained this position until 1889, when 
the failure of his eyesight compelled him to resign He died on 
May 8, 1892 at Glasgow His contributions to geological science 
included studies of the parallel roads of Glen Roy and of the 
prismatic jointing of basalt, as seen at the Giants Causeway 
In 1876 and later years he studied the origin of windings of 
rivers 

THOMSON, JAMES (1834-1882), British poet, best known 
by his signature “B V ”, was born at Port-Glasgow, in Renfrew- 
shire, on Nov 23, 1834, the eldest child of a mate in the merchant 
shipping service His mother was a deeply religious woman of 
the Irvmgite sect On her death, James, then m his seventh year, 
was procured admission into the Caledonian Orphan Asylum In 
1850 he entered the model school of the Mihtary Asylum, Chel- 
sea As assistant army schoolmaster at Balhncolhg, near Cork, 
he encountered the one brief happiness of his life he fell pas- 
sionately in love with, and was in turn as ardently loved by, the 
daughter of the armourer-sergeant of a regiment m the garrison, 
a girl of very exceptional beauty and cultivated mind Two years 
later he suddenly received news of her fatal illness and death 
The blow prostrated him m mind and body Henceforth his life 
was one of gloom, misery and poverty, rarely alleviated 

While in Ireland he had made the acquaintance of Charles 
Bradlaugh then a soldier stationed at Balhncolhg In i860 was 
established the paper with which Bradlaugh was so long identified, 
the National Reformer, m which, among other productions by 
James Thomson, there appeared (i86i) the powerful and 
sonoious verses “To our Ladies of Death,” and (1874) his chief 
work, the sombre and imaginative City of Dreadful Night In 
October 1862 Thomson was dismissed the army, m company with 
other teachers, for some slight breach of discipline Through 
Bradlaugh, with whom he lived for some years, he gained em 
ployment as a solicitor’s clerk From 1866 to the end of his life, 
except for two short absences from England, Thomson lived in a 
single room, first in Pimhco and then m Bloomsbury He was 
intemperate m his habits, and made few friends In 1869 his long 
poem, “Sunday up the River,” appeared in Fraser's Magazine 
In 1872 Thomson went to the western states of Amenca, as the 
agent of the shareholders in what he ascertained to be a fraudu- 
lent silver mine, and in 1873 received a commission from the 
New York World to go to Spam as its special correspondent 

On his return to England he continued to write in the Secularist 
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and the National Reformer, under the initials “B V In 1875 he 
I severed his connection with the National Reformer, owing to a 
disagreement with its editor, henceforth his chief source of 
I income (1875-1881) was from the monthly periodical known as 
I Cope's Tobacco Plant Chiefly through the exertions of his friend 
and admirer, Bertram Dobell, Thomson’s best-known book, The 
City of Dreadful Night, and other Poems, was published in April 
1880, and at once attracted attention, it was succeeded in the 
autumn by Vane's Story, and other Poems, and in the following 
year by Essays and Phantasies All his best work was produced 
between 1855 and 1875 (“The Doom of a City,” 1857, “To our 
Ladies of Death,” 1861 , Weddah and Om-el Bonain, “The Naked 
Goddess,” 1866-1867, The City of Dreadful Night, 1870-1874) 
He died at University College Hospital, in Gower Street, London, 
on June 3, 1882, and was buried at Highgate cemetery, m the same 
grave, m unconsccratcd ground, as his friend Austin Holyoakc 

To the productions of James Thomson already mentioned may 
be added the posthumous volume entitled A Voice from the NiU, 
and other Poems (1884), to which was prefixed a memoir by 
Bertram Dobell If James Thomson has distinct affinity to any 
writer it is to De Quincey The ments of Thomson’s poetry are 
Its imaginative power, its sombre intensity, its sonorous music, 
to these characteristics may be added, in his lighter pieces, a 
Heine like admixture of strange gaiety, pathos and caustic irony 
The same may be said of his best prose His faults are a monotony 
of epithet, the not infrequent use of mere rhetoric and verbiage 

See the Life, by H S Salt (1905 edition) 

THOMSON, JOHN ARTHUR (1861- ), British 

naturalist, was born at East Lothian on July 8, 1861, and was 
educated at the universities of Edinburgh, Jena and Berlin He 
was, for a time, lecturer on zoology and biology at the school of 
medicine in Edinburgh, and in 1899 he became regius professor 
of natural history at Aberdeen university Apart from his purely 
zoological work, chiefly on alcyonarians. Professor Thomson did 
much, both by his lectures and his numerous attractive books 
and writings, to popularise biological science, and he was inde- 
fatigable m his efforts to correlate science and religion 

His publications include Outlmes of Zoology, 7th ed (1920) In- 
troduction to Science (1911), The Wonder of Life (1014) , Secrets of 
Ammal Life (1919) , The System of Animate Nature, Gifford Lccturts 
(1920) , Science, Old and New (1924) , The New Natural History 
(1925) > Science and Religion (1925), Towards Health (1927) and 
many other books and papers on allied subjects 
THOMSON, JOSEPH (1858-1895), Scottish explorer m 
Africa, was born on Feb 14, 1858 at Penpont, Dumfriesshire 
being the fifth son of Willum Thomson, originally a worbng 
stonemason, who had attained the position of a master builder 
In 1868 his father removed to Gatelawbndge, where he rented a 
farm and a quarry Joseph Thomson worked m his father’s 
quarry before he went up to Edinburgh University After com- 
pleting his course m 1878 he was appointed geologist and natural- 
ist to the Royal Geographical Society s expedition to East Cen- 
tral Africa under Keith Johnston The latter died at Behobeho, 
between the coast and the north end of Lake Nyasa, m June 
1879, and Thomson then took command He successfully con- 
ducted the expedition across the desolate region of Uhehe and 
Ubena to the north end of Lake Nyasa, and then by a hitherto 
unexplored track to Lake Tanganyika, where he investigated the 
Lukuga outlet From Tanganyika he started to reach the Congo, 
but troubles with his carriers, who dreaded the warlike Warua 
obliged him to retrace his. steps Going round the south end of 
Tanganyika he disco\ ered Lake Rukwa, and marched via Tabora 
to the coast at Bagamoyo, reaching London in August 1880 

About this time the sultan of Zanzibar asked Thomson to 
report on certain supposed coal beds on the river Rovuma, but 
the coal proved to be merely bituminous shale 

For a considerable time the explorer had directed his attention 
to Masailand, through which ran the shortest route from the sea 
to the headwaters of the Nile In 1882 the Royal Geographical 
Society requested Thomson to report on the practicability of 

^Bysshe Vanolis “Bysshe,” as the commonly used Christian name 
of Shelley, Thomson’s favourite writer , and “Vanolis “ an anagram 
of Novalis (F von Hardcnberg) 
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taking a caravan through the Masai country He succeeded in 
crossing the Njm desert and exploring the eastern rift*vallcy 
Thence he went with a picked company through Laikipia to Mt 
Kenya and Lake Baringo, afterwards traversing the unknown 
region lying between Baringo and Victoria Nyanza, reached on 
Dec 10, 1883 

In 1885 he undertook an expedition to Sokoto for the National 
African (afterwards the Royal Niger) Company, and obtained 
the signatures of the sultans of Sokoto and Gando to treaties 
with which bt had been entrusted by the company In 1888 he 
travelled for pleasure through southern Morocco and explored a 
portion of the Atlas range 

In 1890 he entered the service of the British South Africa 
Company and starting from Quilimanc he traversed the region 
between lakes Nyasa and Bangweulu and the Zambezi It was 
a period of tension between the Portuguese and the Bntish, and 
Thomson’s party on leaving the Portuguese frontier was fired 
on by the Portuguese who, too late, realized that they had allowed 
a treaty-making envoy to pass through their territory in the guise 
of d peaceful trader Thomson concluded treaties with native 
potentates which gave to the chartered company political, trad- 
ing and mining rights over a large part of the distnct since known 
as North East Rhodesia This journey, m which he covered 
nearly a thousand miles of hitherto unexplored country, proved 
disastrous to his constitution In 1893 he visited South Africa in 
search of health, but unavailmgly He died in London on Aug 2, 
189s The accounts of his travels not recorded in the books 
mentioned wtrt published m magazines or m the Proceedmf^s of 
the Royal Geographical Society Thomson was the last, as he 
was one of the most successful, of the great geographical pioneers 
m Africa Ht had an extraordinarily keen topographical instinct 
which enabled him to comprehend at a glance thq natural features 
of the countries he traversed To undaunted courage and prompt- 
ness of decision he added a forbearing and patient disposition 

Thomson wrote accounts of his travete under the titles To the 
Central AJnean Lakes and Back (1881) , Through Mamdand (1884), 
Travels in the Atlas and Southern Morocco (18^) , also some articles 
in the Proceedings of the Royal Geographical Sonet y Ht also wrote 
in collaboration with Miss F Hams Smith, Ulu (1888), a novel based 
on his insight into the working of the African mind Mungo Park 
and the Niger (1890), a sound critical biography and many maganne 
articles on African politics 

See Joseph Thomson, African Explorer (1896), a biography by his 
brother, the Kev J B Thomson, which contams a list of the published 
writings of the explorer 

THOMSON, SIR JOSEPH JOHN (1856- ), Bntish 

physicist, was born on Dec 18, 1856 near Manchester, and edu- 
cated at Owens college Manchester, and at Innity college, 
Cambridge, where he was elected a fellow in 1880 and became 
lecturer in physics in 188^ In 1884 he was appointed Cavendish 
professor in Iht University of Cambridge and in 1919 research 
professor, holding m addition from 1905-18, the professorship 
of physics at the Royal Institution London, and subsequently an 
honorary appointment He became master of Trinity college in 
1918 He dt\cloix*d at Cambridge i great rc45carch laboratory, 
which attracted workers from many countries, and tamed out 
there epoch making investigations on the conduction of electncity 
through gases, the determination of the charge and mass of the 
electron, and analysis by means of positive rays He became 
h RS m 1884, and was president m 1915 He was knighted m 
1908 and was the recipient of many awards and honours Duiing 
the World War he assisted various Government departments in 
an advisory capacity {See Gases > 

In addition to a large number ol publications Sn the Proceedings of 
the Royal Society and the Philosophical Magasme. he published A 
Treuttsse on the Motion of \orUx Rmgs (1883), Tm AppUcatmn of 
Dynamics to Physics and Chemistry (1888) , Recent Ktsearches ui 
pleclrutiy and hfagnetism (189^^ Ilements of the Mathematical 
Theory of Eleftnnts and Magnetism (1895 5th rd 1921) The 
Ducharge of Plecinctiy through Gases (1898), The Conduction of 
Electricity Through Gases (1903), Rays of PoSttme Electnaiy and 
Their Appheatwn to Chimical Analysis (1913, and cd, 1922), The 
Electron tn Chemistry, live lectures dilivtredf at the Franklin Institute 
Philadelphia (i9?3) » and, with Professor Poynting, a number of 
general text-books on physics 

THOMSON, THOMAS (1773-1^^5 ) Scottish chemist, was 


bom at Crieff, Perthshire, on April 12, 1773 He was educated 
at the universities of St Andrews and Edinburgh, And after 
taking the degree of M D at the latter place in 1799 estabiisbed 
himself there as a teacher of chemistry From 17^ to 1800 be 
was connected with the Encyclopcedta Bntanmca^ and the chemi- 
cal and mineralogical articles which be contributed to the supple- 
ment to the third edition formed the basis of his SyUem of 
Chemistry (ist ed 1802, 7th ed 1831) The third edition (1807) 
IS noteworthy as containing the first detailed account of the 
atomic theory, communicated to him by John Dalton himself 
{See Chemistry History^ Atomic Weights ) In 1813 be be- 
gan to edit in London the Annals of Philosophy^ later F/id- 
osophual Mogastne In 1817 he became lecturer in chemistry at 
Glasgow university, and m the following year was appointed to 
the regius professorship This chair he retained until his death 
(July 2, 1852), at Kilmiin, Argyleshire Thomson was a most 
energetic professor and founded the first chemical laboratory for 
students in Great Britain He did much to spread a knowledge of 
Dalton’s atomic theory In addition to vanous text-books he pub 
fished a History of Chemistry (1830-1831) 

THON6A, a group of Bantu-speaking pennies inhabiting the 
southern half of Portuguese East Africa and the neighbounng 
regions It comprises a number of independent tribes, each gov 
erned by a chief assisted by councillors The people hve m small 
household groups, which are scattered irregularly over the tribal 
territory Ihey keep cattle and goats, and also raise crops of mil- 
let and maize They are organized into exogamous patnlmeal 
clans and have a classificatory system of relationship Marriage 
is polygamous, and involves the payment of a bnde-pnee Their 
religion is mainly* ancestor worship 

See H A Junod, Ihe Life of a South Afntan Tnbe (1927) 

THOR, one of the chief deities of the heathen Scandinavians, 
IS represented as a middle-aged man of enormous strength, an 
implacable foe to the harmful race of giants (demons), but 
benevolent towards mankind His figure is somewhat secondary 
to that of 0 dm represented as his father But in Iceland and in- 
deed, perhaps in all northern countries except among the royal 
families, he was apparently worshipped more than any other god 
There is evidence that a corresponding deity named Thunor or 
Thonar was worshipjied in England and on the Continent, but 
little IS known about him beyond his identification with the 
Roman Jupiter His name is the Teutonic word for thunder 
Outside the Teutonic area he has close affinities with Jupiter or 
Zeus, and still more with the Lithuanian god Perktinas, whose 
name (which likewise means “thunder”) appears to be con- 
nected with that of Thor’s mother (Fiorgyn) 

See H Petersen, Om Nordhoem es GndedyrkeUe og Gudetro i 
Hedenold (Copenhagen, 1876) tor other refoitnces see Tiorowic 
PEOFtEs Religion {ad pn) (H M 

THORAX, the anatomical term for the chest, that part of the 
body which contains the heart and lungs (^ce Anatomy Super 
ficial and ArHsltc, and Skeuton Axtal} For the surgery of the 
thorax reference may be made to the heading Heart and Lung, 
Surgery of 

THORBECKE, JAN RUDOLF (1798-1872), Dutch 
statesman was bom at Zwolle, m the province of Dverijssel, on 
Jan 14, 1798 He studied at Leyden and, on the complctron ol 
his course, visited the prmcijxil German universities At Giessen 
he lectured as an extraordinary professor, and at Gottingen, In 
1824, pubhshed his treatise, Ueber das Wesen der Gesekrehte 
After his return to Amsterdam m 1824 Thorbecke wrote fits 
Bedcnkmgen aangaande het Reckt en den Stant (“Dbjectiom 
anent Law and tfie State”), which procured him m 1825 a chaar as 
professor m Ghent university The Belgian revolt of that year 
drove him from Ghent to Leyden, where he became professor of 
jurisprudence and political science His standard work, Aanfee- 
kenmgen op de Gremdwet (“Annotations on the Constitution ” 
T839, 2nd cd, Amsterdam, 1841-43), became the textbook and 
the groundwork for the new reform party m Holfend, as whose 
leader Thorbecke was definitely recognized Thorbecke’s pohtxcal 
cireer until his death which occurred at The Hague on June 4, 
1872, is sketched under HottANO History 
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S^e biotraphles by Buys (Ticl, i876> and J A Levy (The Haguet 
1876) There are two collectiona of his i>peeches (6 vok, i8^-70i 
Deventer, and Oronmgen, 1900) His Correspondence ivUH Grpen 
van Prinsterer appeared in 1873 

THOREAU, HENRY DAVID (1817-1863), American re^ 
cluse, naturalist and writer, was bom at Concord (Mass), July 
1 2, 1817 To Thoreau this Concord country contained al! of beauty 
and even grandeur that was necessary to the wor^ipper of nature , 
he once journeyed to Canada , he went west on one occasion , he 
sailed and explored a few rivers, for the rest, he haunted Concord 
and its neighbourhood as faithfully as the stork its ancestral nest 
As a boy, Henry drove his mother’s cow to the pastures, and 
thus early became enamoured of certain aspects of nature and of 
certain delights of solitude At school and at Harvard University 
he m nowise distinguished himself, though he was an intelligently 
receptive student and read widely He was, however, proficient 
enough in Creek, Latin, and the more general acquirements to en- 
able him to act for a time as a teacher But long before this he had 
become apprenticed to the learning of nature when only 12 he 
had made collections for Agassu, who had then }ust arrived in 
America Thoreau gave up teaching and became a lecturer and 
author, though it was the labour of his hands which mainly sup- 
ported him through many years professionally he was a surveyor 
He bad arrived at the conviction that the less labour a man did, 
over and above the positive demands of necessity, the better for 
him and for the community at large, he would have had the order 
of the week reversed — six days of rest for one of labour In 1845 
he made the famous experiment of Walden Desirous of proving 
to himself and others that man could be as independent of bis kind 
as the nest-buildmg bird, Thoreau retired to a hut of his own con- 
struction on the pine slope over against the ahorrs of Walden pond 
—a hut which he built, furnished and kept m order entirely by the 
labour of his own hands During his two years in Walden woods 
he lived by the exercise of a little surveying, a little job work and 
the tillage of a few acres of ground which produced him his beans 
and potatoes He read considerably, wrote abundantly, thought 
actively if not widely, and came to know beasts, birds and fishes 
with an intimacy more extraordinary than was the case with St 
Francis of Assisi Birds came at his call, and forgot their heredi- 
tary fear of man, beasts lipped and caressed him, the very fish 
in lake and stream would glide, unfearful, between his hands His 
Walden (1854), the record of this fascinating two years’ expe- 
rience, must always remain a production of great interest 
borne years before Thoreau took to Walden woods he made the 
chief friendship of his life, that with Emerson He became one of 
the famous circle of the transcendentalists, always keenly preserv- 
ing his own individuality amongst such more or less potent natures 
as Emerson, Hawthorne and Margaret Fuller From Emerson he 
gamed more than from any man, ahve or dead, and, though the 
older pbilosopher both enjoyed and learned from the assoaation 
with the younger, it cannot be said that the gam was equal There 
was nothing electrical in Thoreau’s intercourse with his fellow 
men, although he absorbed intensely he gave off no spintual 
spar^ With children he was affectionate and gentle, with old 
people and strangers considerate He loved his kind as animals, 
but did not seem to find them as mteresting as those furred and 
feathered In 1847 Thoreau left Walden lake abruptly, and for 
a tune occupied himself with lead penal makuig, the parental 
trade He never married, thus further fulfilhng his policy of what 
one of his essayist-biographers has termed ‘indulgence in fine re- 
nouncements*” At the comparatively early age of 45 he died, May 
6, 1862 His grave is m the Sleepy Hollow cemetery at Concord 
Thoreau’s fame will rest on Walden^ or, Life m the Woods 
(Boston, 1854) fhi® Evctirmns (Boston, 1863), though he 
wrote nothing which is not deserving of notice Up to his 30th 
year he dabbled m verse, but he had little ear for metrical music, 
and he lacked the spiritual impulsiveness of the true poet His 
weakness as a philosopher is his tendency to base the laws of the 
universe on tbo expenence-bom, thought-produced convictions of 
one man-^raself His weakness as a writer is the too frequent 
striving after antithesis and paradox If he had had all his 
own oJfiglnahty without the itch of appearing original, he would 
have Blade bia fascination irresistible As it is, Thoreau holds 
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a unique place He was a naturalist, but absolutely devoid of 
the pedantry of science, a keen observer, but no retailer of dis 
jointed facts He thus holds sway over two domains he had 
the adherence of the lovers of fact and of the children of fancy He 
must always be read, whether lovingly or interestedly, for he has 
all the variable charm, the strange saturmnity, the contradictions, 
austcnties and delightful surprises of Nature herseli 

The standard edidons of his works are The Writings of Henry Davtd 
Thoreau, Riverside ed (ii vol , Boston, 1894-95) » and Manuscript ed 
(la vol, 1907) 

See also W E Channing, Thoreau The Poet Naturahst (enlarged 
and edited by F B Sanborn 1902) , R W Emerson, an introductory 
note to Excursions (Boston, 1863) , F B Sanborn, Henry Davtd 
Thoreau (Boston, i88a), In the “American Men of Letters’* series 
H S Salt Life of Henry David Thoreau (1890, rev ed 1896) , Some 
Unpublished Letters of H D and Sophia B Thoreau (Jamaica, New 
York 1890) , J Russell Lowell, My Study Windows, R L Stevenson 
Famthar Studies of Men and Books F H Allen, Bibliography of 
H D Thoreau (Boston, 1908) , The Heart of Thoreau* s Journals (ed 
by Odell Shephard, Boston, 1927) , Brooks Atkmson, Henry Thoreau, 
The Cosmic Yankee (1927) (W S , X ) 

THORFINN KARLSEFNI or Karlsefne ()f 1002-1007), 
Scandinavian explorer, leader of the chief mediaeval expedition 
for American colonization Thorfinn belonged to a leading Ice- 
landic family In 1002 he came to Greenland, married Gudnd, 
widow of Red Eric’s son Thorstein, and put himself at the head 
of a great expedition now undertaken from Ericsfiord for the 
further exploration and settlement of the western Vmland (south 
Nova Scotia?) lately discovered by Leif Encsson {qv) Three 
vessels took part in the venture, with 160 men and some women, 
including Gudnd, and Freydis, a natural daughter of Red Enc 
They first sailed north west to the Vesterbygd or “Western 
Settlement” of Greenland, thence to Bear island, and thence 
away to the south till they reached a country they named Hellu 
land (some part of Labrador?) from its great flat slabs of stone 
(hellur) Two days’ sail farther southward brought them to a 
thickly-wooded land they called Markland (it , Woodland, our 
Newfoundland?) Two days after this they sighted land to the 
right hand, and came to a cape, where they found the keel of a 
ship — ^perhaps a relic of some earlier, possibly Scandinavian ex- 
plorer — and which they called therefore Ktalames (Keelness, 
Cape Breton, or some adjacent point?), the long bleak sandy 
shores of this coast they called the W onderstrands (on the east 
coast of Cape Breton island?) After passing the W onderstrands 
and reaching a coast indented with bays, Thorfinn put two fleet 
Gael runners ashore, with orders to explore southwards (see Leif 
Ericsson), they returned with grapes and wild wheat, proofs 
that the Northmen were not far from Vmland 

The fleet now stood m to a bay called by the explorers Stream- 
fiord or Firth of Currents, and wintered there (1003-04), suffer- 
ing some privations, and apparently getting no more news of the 
fruitful country desired Thorfinn’s son Snorri was born this first 
autumn in the new world Next spring nine of the party, headed 
by the chief malcontent Thorhall, Red Eric’s huntsman sailed off 
northward, mtending to come to Vmland by rounding Keelness 
and thence working round west (and south) Adverse weather 
drove them to Ireland, where Ihty were enslaved Meanwhile 
Thorfinn, with the rest of the venturers, sailed south “for a 
long time,’^ till they reached a spot they called Hop, at the mouth 
of a river which flows from a lake into the sea 

Here they found the “self sown” wheatfields and vines of Leif’s 
Vmland, and here accordingly they settled and built their huts 
above the lake (1004-05) After a fortnight natives, swarthy 
and ill-looking, with ugly hair, great eyes and broad cheeks 
(Beothuk or Micmac Indians?) appeared with many skin canoes, 
m the spring following these Skraehngs came back and bartered 
with their visitors Ternfied by a bull belonging to the latter they 
fled, ^nd after three weeks returned to fight They were beaten 
off, but two of the Northmen were slain The colony at Hop was 
therefore abandoned and the whole force returned to Streamfiord 
Thence Thorfinn revisited Hop, staying two months, and also 
made a voyage northward m search of Thorhall, rounding Keel 
ness and sailing westward (along the north coast of Cape Breton 
island?), and apparently southward also, till they came to the 
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mouth of a river flowing from east to west Here Thorvald Erics- 
son was killed by a (Skraelmg?) arrow, and the expedition 
came back to Streamfiord where they passed the next winter 
(1005-06) 

Internal dissensions now broke out, mainly about the women of 
the colony, and m the next summer (ioo6) the entire project of 
Vinland settlement was abandoned and the fleet sailed to Mark 
land Iwo Skraelmg children were captured here and the expe- 
dition divided, 1 horfinn making Greenland and Enesfiord m safety 
with his own vessel, while the other was lost in the Irish sea, only 
half the crew escaping to Ireland m the ship’s boat (CRB) 

On FlaUy Book, Red Enc Saga and the whole bibliography for 
the Vinland voyages, including that of Thorfinn, see Liar Ericsson 
and Vinland The six Vinland voyages of Flatey, we may repeat, 
Red Enc reduces to three, wholly omitting the alleged voyage of 
Blarni Henulfsson, and grouping those of Thorvald Ericsson and 
trcydis with Thorfinn Karlsefms in one great colonizmg venture 

THORIANITE, a rare mineral found m the gem gravels of 
Ceylon as small, heavy, black, cubic crystals, usually much 
water worn It was so named on account of its high percentage 
of thorium (59-79% Th02), it also contains the oxides of uran- 
ium (11-33%), and the formula (Th,U)02 is similar to that of 
urammte, but with thorium predominating over uranium Helium 
is present, and the mineral is slightly less radio active than pitch 
blende A few isolated crystals of the mineral have been found 
in Transbaikalia, Siberia and m Madagascar Thorianite con- 
tains a higher percentage of thona than any other known mineral, 
and it has been employed to a limited extent as a source of thorn 
for use in incandescent gas mantles 

THORITE, a rare mineral consisting of thorium silicate, crys- 
tallizing in the tetragonal system and isomorphous with zircon 
The theoretical formula, ThSi04, requires 8i 5% of thona, but 
analyses show only 50-70%, there being also some uranium, 
cerium, etc The mineral is almost always altered bv hydration 
and IS then optically isotropic and amorphous Owing to differ- 
ences m composition and to alteration, the specific gravity varies 
from 4 4 to 5 4 The colour is usually light brown but in the 
variety known as “orangite” it is orange yellow The mineral 
occurs as isolated crystals and small masses m the augite syenite 
near Brevik in south Norway, also at Arendal, and in the gem- 
gravels of Ceylon If found in larger amount it would be an impor- 
tant source of thona for incandescent gas mantles (L J S ) 

THORIUM, a chemical element belonging to a group of 
metals contained m the oxides known as the rare earths (symbol 
Th, atomic number 90, atomic weight 232 2) In 1828, Berzelius 
gave the name thona (after the god, Thor) to the basic oxide 
extracted from the thorite of Lovon (Norway) Thonum is 
present as the mam constituent in thorite and orangite, which are 
thorium silicates, ThSi04 auerlite, calciothorite, freyalite, mackm- 
toshite and thorianite (IhOa 60-78%, with oxides of uranium), 
but the only commercial source is monazite sand a complex phos- 
phate of the rare (cente) earths containing 2 to 10% of thona 
This sand is found in Brazil, Travancore North and South Caro- 
lina Idaho Australia and the Malay Archipelago The first two 
sources are the most important commercially, the Travancore 
deposits furnishing three fourths of the world’s supply Thona is 
extensively used in the construction of incandescent gas mantles 
{set Lighting and Artificial Illumination) this being the 
mam industrial application of thorium 

Metallic Thorium — Owing to its intense chemical reactivity 
towards hydrogen nitrogen, oxygen carbon and the metals, 
thonum is isolated only with considerable difficulty Anhydrous 
thonum chloride when heated with sodium tn vacuo furnishes a 
pure product Thonum is also obtained (1 ) by passing the vapour 
of Its iodide over heated tungsten filaments, (11 ) by the action of 
calcium on thoria, (111 ) by passing thonum acetylacetone and 
sodium vapours through a red hot tube It is a leaden grey metal 
of specific gravity 12 16, resembling platinum in hardness and 
ductility Its melting point is 1,845® C Thonum ribbon when 
heated to red heat continues to burn in air, giving a shower of 
sparks At 450® C the metal combines with the halogens and with 
suljAur, and at 650® C with hydrogen and mtrogen Thonum is 
dissolved by strong hydrochlonc acid or aqua regia but other acids 


attack It only slowly It is not affected by alkalis but alloys with 
alumimum, copper and mckel, the thonum tungsten alloy is of 
mdustnal use for making filaments for incandescent electric lamps 
Tungsten contaimng 0 5 to 10% of thonum, when used as the 
cathode of an electric discharge apparatus, gives at 1,030® C an 
electron emission equal to that furnished by pure tungsten at 
1,700® C Thonum is strongly radioactive 

Extraction of Thoria — Thonte and^, thorianite are dissolved 
m mineral acid and the solution evaporated down to render sihca 
insoluble Ammonium sulphide is added to the aqueous extract 
to precipitate such common metals as iron and lead The thoria 
remaining in solution is separated through its carbonate, sulphate 
or oxalate 

Monazite is broken up with strong sulphuric acid, the solution 
diluted and partially neutralised with alkali (ammonia, caustic 
soda or magnesia), when thonum phosphate is precipitated This 
phosphate is dissolved m hydrochlonc or sulphuric acid and the 
thonum reprecipitated as oxalate Further purification may be 
effected by means of (1 ) thonum carbonate, which is more soluble 
than other rare earth carbonates in sodium carbonate, (u ) am 
monium thorium oxalate which is soluble, or (111) fractional 
crystallisation of thorium sulphate, Th (S04)2,8H20 Finally, the 
purified thona is converted into thonum nitrate, the salt employed 
in the mantle industry The world’s annual consumption of mona 
zite lb about 3,000 tons, and of this, 200 tons are worked up m 
Great Britain, ilmenite {see Titanium) and mesothonum being 
useful by products Each kilogram of monazite on acid treatment 
evolves one litre of helium, also obtainable by heating the mineral 
to redness 

Gas Mantles — Incandescent mantles are manufactured by im- 
pregnating a woven stocking of combustible fabric (cotton or 
ramie) with the nitrates of thorium and cerium The impregnated 
stocking is ignited to convert these nitrates into oxides, the mix- 
ture of nitrates being adjusted so that the mixed oxides consist 
of 99% of thona, and 1% of cena, this mixture giving optimum 
luminosity at comparatively low temperatures About 300 mil 
lions of incandescent gas mantles are consumed annually, of 
which the United States takes approximately 80 millions 

Thonum Compounds — ^Thorium m combination is uniformly 
quadrivalent Thona (thorium dioxide), Th02, a white powder 
of specific gravity 10 20, is obtamed by heating thorium salts of 
volatile acids or by igniting the hydroxide, Th(OH)4, a heavy 
white powder precipitated by alkali from thorium solutions 
Thona is a refractory material utilisable in making cupels and 
crucibles Thonum tetrachloride is obtained in colourless prisms 
meltmg at 820® C by heating thona in the vapour of carbon 
tetrachloride or sulphur chloride Thonum sulphate, Th(S04)2, 
crystallises with 4 8 and 9 molecules of water, and the nitrate 
with 5, 6 and 12 H2O Commercial thonum nitrate should con- 
tain a minimum of 48% Th02 

Thorium acetylacetone, Th{CH(CO CH3)2}4, a white crystalline 
product melting at 171® C and soluble m alcohol or chloroform 
IS distillable tn vacuo without decomposition Thorium salts of 
organic acids have been employed medicinally for skin trouble and 
in cholera and dysentery on account of their radioactive character 
Thona is used as a catalyst m organic syntheses (ketones from 
acids) Inhalations of thonum emanation (thoron) are stated 
to be efficacious in diseases of the respiratory organs 

Bibliography —J W Mellor, A Comprehensive Treatise on In 
cfrgamc and Theoretical Chemistry, vol vu (1937) , T E Thorpe 
Dictionary of Applied Chemistry, vol vu (1927) , B S Hopkins, 
Chemistry of the Rarer Elements (1923) (G T M ) 

THORN or, better, TORUN, a town of Poland, m the 
province of Pomorze, situated on the right bank of the Vistula, 
8s m by rail N F of Poznan, and 92 m S of Danzig Pop 
(1921), 39 300 Torun has always been an important town owing 
to Its position between Pomerania, Poland Proper and East 
Prussia, and its strategical importance as a bridge head com- 
manding the passage of the Vistula The old town and the new 
town, founded m the 13th century, were united in the isth, and 
both retain a number of interesting buildings dating from the 
14th, 15th and 1 6th centuries, when Torun was a flourishing 



THORN—THORNHILL 


member of the Hanseatic League The ruined castle of the 
Teutonic knights, part of the old walls, the town hall, the 
churches of St John, of the Virgin and of St James, are the most 
interestmg edifices There is a monument to Kopenuk (Coperni- 
cus) who was bom in Torun The old wooden badge has been 
succeeded by a massive iron railway viaduct 3,300 ft long Torun 
carries on an active trade in gram, timber and foodstuffs, and has 
ironworks, saw-tmlls and other manufactures 
Torun was founded in 1231 by the Teutonic Order, which was 
given land there and invited to help the Poles against the heathen 
Prussians It became a subject city of the Order and an impor- 
tant member of the Hanseatic League, but political and com- 
mercial mterests bound it to Poland In 1454 the city revolted 
against the Order and was annexed to Poland in 1466 at the Peace 
concluded there Religious differences were always strong in Torun, 
and a not m 1724, terminating in a brutal execution, made a great 
stir in Europe The town was seized by Prussia at the Second 
Partition, was returned to the Grand Duchy of Warsaw, and again 
granted, m 1815, to Prussia, in which it remained till 1918 
THORN, m botany, a hard pointed structure, also termed a 
“spine,” generally representing a small branch, as in hawthorn, 
where a normal branch arising in the axil of a leaf is replaced 
by a sharply pointed thorn, accessory buds on each side of the 
thorn and developed m the same leaf axil will grow in the next 
season into ordinary branches The similarly developed thorns of 
the honey locust (Gledtischta) are branched In other cases, as the 
sloe or the wild pear, branches become spiny at the apex tapering 
into a stiff leafless point On a cultivated tree these branches dis 
appear owing to their more vigorous growth Leaves may be 
modified into spines, as in barberry, the leaves of which show 
every gradation between a leaf with a spiny toothed edge and 
those which have been reduced to simple or multiple spines In 
some species of Astragalus the pietiole of the pinnately compound 
leaf persists after the fall of the leaflets as a sharp spine In the 
false acacia (Robtnta) the stipules are represented by spines 
THORNABY-ON-TEES, a municipal borough m the North 
Riding of Yorkshire England 3 m S W of Middlesbrough on 
the LNE railway Pop (1921) 19,826 It lies on the river 
Tees, opposite Stockton on fees, with which it is connected by 
a bridge The town was formerly known as South Stockton and 
is still included in the parliamentary borough of Stockton, but 
it was incorporated as a separate municipal borough in 1892 The 
population IS employed in blast furnaces, iron foundnes, engi 
neermg works, iron ship building yards, extensive saw mills, flour- 
mills and manufactures of “blue and white” pottery 
THORNDIKE, EDWARD LEE (1874- ), Amencan 

psychologist, was born at Williamsburg Mass , on Aug 31, 1874 
He prepared for college m the Roxbury Latin school He received 
the A B degree m 1896 and the A M degree in 1897 from 
Harvard His first teaching appointment was instructor m West- 
ern Reserve m 1898-99, followed by an appointment as instructor 
in genetic psychology at Teachers college, Columbia university, in 
1899 Since that date he has remained at Teachers college and 
has taken a leading part in the development of that institution, 
having been promoted to adjunct professor of educational psy- 
chology m 1902, and professor m 1904 During the World War 
Thorndike was chairman of the committee on classification of 
personnel in the army, and in that capacity was instrumental in 
establishing an efficient system for the classification and distn- 
bution of troops In 1921 he became director of the division of 
psychology of the institute of educational research at Teachers 
college A recent compilation of his wntings shows over 300 titles, 
more than 30 of which are well known books Among these are 
Menial and Social Measurements (1904), Principles of Teaching 
(1905) , Elements of Psychology (1905) , Educational Psychology 
(1914), and Measurement of Intelligence (1926) 
THORNDIKE, SYBIL (1885- ), Bntish actress, was 

bom at Gainsborough, Lincolnshire, and educated at the high 
school, Rochester, when her fatfier, Rev A J W Thorndike, was a 
canon of the cathedral From 1903-07 she toured America m 
Shakespearian repertory with Ben Greet Rctummg to England she 
became a member of Miss Horaiman’s company at the Gaiety 
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theatre, Manchester, 1908-09 In 1914, she became attached to 
the ‘^Old Vic” company in London She remained there until 
1918, and acted in many principal Shakespeanan parts In 1919 
she appeared m a senes of matinees at the Holborn Empire, in 
which she played the parts of Hecuba m The Trojan Women and 
of Candida, in Bernard Shaw’s play of that name Henceforward 
her success was assured Among her principal parts were those of 
Jane Clegg m St John Ervine’s play, and Joan of Arc m Ber 
nard Shaw’s Satnt Joan From 1920-22 she sustained a number of 
leading parts m Grand Guignol at the Little theatre, London In 
1908 Miss Thorndike married Lewis Thomas Casson 
THORNE, a market town in the West Riding of Yorkshire, 
England, 10 m N E of Doncaster, by the LNE railway Pop 
(1921) 6,076 It lies near the right bank of the river Don, in a 
low, flat district, which was formerly a marshy waste Hatfield 
Chase, a portion of this tract south of Thome, was partly drained 
by the Dutch engineer Vermuyden in the 17th century and there 
were in the district numerous Dutch settlers To day “the levels, ’ 
as the surrounding district is generally named, is drained by 
numerous canals, and the town has a water communication with 
Goole and the Humber This latter fact, together with the re- 
markable fertility of “the levels,” contnbutes to the importance of 
Ihorne as an agricultural centre and market town 
Hatfield Chase is generally considered to have been the scene 
of the battle of Heathfield in 633, when King Edwin of Northum 
bria fell before the heathen king Penda of Mercia 
THORNHILL, SIR JAMES (1676-1734), knighted 1715, 
English historical painter, was bom at Melcombe Regis, Dorset 
He obtained the patronage of Queen Anne, and was in 1719-20 
appointed her serjeant painter in succession to Highmore The 
queen ordered him to decorate the intenor of the dome of St 
Paul’s with a series of eight designs, in chiaroscuro heightened 
with gold, illustrative of the life of the apostle He also designed 
and decorated the saloon and hall of Moor Park, Herts, and 
painted the great hall at Blenheim, the princesses’ ajurtments at 
Hampton Court, the hall and staircase of the South Sea Company, 
the chapel at Wimpole, the staircase at Easton Neston, North- 
amptonshire, and the hall at Greenwich hospital, usually considered 
his most important and successful work upon which he was 
engaged from 1708 to 1727 Among his easel pictures are the 
altar pieces of All Souls and Queen s college chapels, Oxford, and 
that m Melcombe Regis church, the portrait of Isaac Newton, m 
Trinity college, Cambridge and the picture of the House of 
Commons m 1730, m which he was assisted by Hogarth who 
married Jane, his only daughter He executed careful full size 
copies of Raphael’s cartoons, which now belong to the Royal 
Academy About 1724 he opened a drawing school in his house 
m Covent Garden He died on May 4, 1 734 
THORNHILL, an urban district m the West Riding of York- 
shire, England, 2 m S of Dewsbury on the L M S railway Pop 
(1921) 11,722 The church of St Michael has a modern nave, 
but the chancel with aisles is of good Decorated work, and the 
tower IS Perpendicular The east window contains fine frag 
ments of stained glass of the 15th century The large industnal 
population is employed m the woollen mills and manufactures 
of shoddy and carpets 

THORNHILL, village of the parish of Morton, Nithsdale 
Dumfriesshire, Scotland, 14 m N N W of Dumfries by the 
LMS railway Pop (1921), 1,577 It hes among tree-clad hills 
and is watered by the Nith and such streams as the Carron, Cam 
pic and Ciichope Morton parish church lies m the village There 
IS a natural history museum with a statue of Richard Cameron, the 
covenanter (1680) in the grounds There are weekly salts of 
livestock, and an agricultural show is held e\ery September Near 
the town are freestone quarries, and a bacon factory Three miles 
N N W stands Drumlanng castle, a scat of the duke of Buccleuch, 
begun m 1679 The fourth duke of Queensberry, ‘Old Q ,” m 
curred the wrath of Robert Burns and Wordsworth by his wanton 
destruction of the magnificent woods On the death of “Old Q ” 
without issue in 1810, Henry, third duke of Buccleuch, succeeded 
to the dukedom of Queensberry, and the property has since been 
adequately cared for The gardens and park are very fine The 
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rums of Tibber’s castle, dismantled in 13 ii by Robert Bruce, 
stand m the grounds, about i m from the mansion 
THORNYCROFT, SIR JOHN ISAAC (1843-1928), 
British naval architect, brother of Sir Hamo Thomycroft iq v ), 
was bom in Rome, on Feb i, 1843, and educated privately and 
at Glasgow university In 1866 he established shipbuilding works 
at Chiswick, which later became known for the production of 
high speed launches and torpedo craft In his yards was built 
the first British naval torpedo boat, the ‘‘Lightning” (1877) The 
growing size of the torpedo-boats necessitated the removal of 
the works to Woolston, Southampton, m 1906 In 1916 Thorny 
croft built a large number of high-speed torpedo boats, con- 
structed to skim the water, which proved very successful He 
was elected FRS in 1893, and was knighted m 1902 He died 
on June 28, 1928, at Bembridge, Isle of Wight 
THORNYCROFT, SIR WILLIAM HAMO (1850- 
1925), British sculptor He assisted his father, Thomas Thorny 
croft in carrying out the fountam in Park lane, London, and 
modelled the figures of Shakespeare, Fame and Cho, in 1871 In 
1872 he exhibited at the Roval Academy, “Professor Sharpley” 
m marble, for the memorial m University college His “Wamor 
Bearing a Wounded Youth from the Field of Battle” gained the 
gold medal at the Royal Academy schools in 1875 l^his and in 
‘Lots Wife” m marble (1878; and “Artemis” (1880) Thorny 
croft turned towards the Greek school In 1880 he was elected 
ARA, and RA in 1888 He was awarded a medal of honour 
at the Pans exhibition m 1900 He was knighted in 19x7, and 
died m 1925 

Thornycroft’s sculptures include ‘The Mower’ (1884), “Tcucer*' 
(1881), a bronze figure now m the Tate gallery, London, statues of 
“General Charles Gordon” (1885), in Trafalgar square, ‘Oliver 
Cromwell,” at Westminster (1899), and the “Gladstone Monument,” 
in the Strand, London See M H Spielmann, British Sculpture and 
Sculptori^ of To day 

THdRODDSEN, THORVALDUR (1855-1921), Icelandic 
geographer, was born on the island of Flatey, in Breidifjdfdr, 
Iceland, on June 6, 1855, the son of J6n Thoroddsen He 
was educated at Reykjavik and at the university of Copenhagen, 
where he studied natural science and geography In 1876 he was 
sent to Iceland by the Danish government with Professor John 
strup to investigate the causes of the eruption which had occurred 
in 1875 at Askja m Dyngjufjoh, and this was the beginning of a 
long senes of Icelandic explorations In 1880 he was appointed 
master at the school of Modruvelhr in northern Iceland, and in 
1882-84 made extensive explorations into the interior He trav 
clled in England and on the Continent from 1884 until 1886 when 
he was appointed schoolmaster at Reykjavik Until 1898 he 
made a journey of exploration nearly every year, the later ex 
jicditions being undertaken from Copenhagen, where he settled 
m 1895 

His works include several volumes on the Volcanoes of Iceland, 
the last being Die Geschichte der tslandaschen Vulhane (1935), other 
works arc Land fraedmaga Island (1892) , Geschichte der tsldndtschen 
Geographic (2 vols , 1898) , and Island Grundrtss der Geagraphie and 
Geologic (1905) 

THORPE, SIR THOMAS EDWARD (1845-1925), Bnt- 

ish chemist, was bom at Harpurhey, Manchester, on Dec 8, 
184s, he studied at Owen’s college and then under Bunsen at 
Heidelberg In 1870 he became professor of chemistry at Ander- 
son’s college, Glasgow, and four years later at the Yorkshire 
college, Leeds In 1885 he obtained the chair at the Normal 
School of Science (now the Impenal College of Science), Lon 
don, and remained there until appointed director of the Govern- 
ment laboratories m 1894 On his retirement, in 1909, he returned 
to the Imperial college for a period of three years He was elected 
to the Royal Society m 1876, was made a CB in 1900 and 
knighted in 1909 He died on leb 23, 1925 

Thorpe is perhaps best known for his work as an organizer 
in connection with the Government laboratories, and as a bnlliant 
lecturer and writer His Essays tn Butoned Chemistry is an at- 
tractive and interesting work He also brought out, with the co- 
operation of a number of speciahsts the well known Dtettonary 
of Applied Chemistry^ a new edition of which was completed in 


1927 (1st ed , 1890) His contributions to chemical knowledge in- 
clude a very accurate senes of measurements of the specific 
volumes of chemical substances of related composition* With 
AE H Tutton, he studied the oxides of phosphorous (qv) (rS86 
et seq ) , they discovered P2O4 and investigated this and PiO®. 
From 1884 to 1886 be made a long senes of measurements (with 
J W Rodger) of the viscosities of organic substances, and at- 
tempted to correlate fluidity and composition With Sir A 
Rucker, he earned out a magnetic survey of the British Isles 

SeeBroc Eoy Soc (tg^s) 

THORWALDSEN, BERTEL (1770-1844), Danish sculp- 
tor, the son of an Icelander who had settled in Denmark, and 
there earned on the trade of a wood carver, was bom m Copen 
hagen on Nov 19, 1770 He entered the Copenhagen school of 
art, and m 1792 won the highest pnze, the travelling student- 
ship In 1797 he went to Rome, where Canova was at the 
height of his popularity Thorwaldsen’s first success was the 
model for a statue of Jason, highly praised by Canova, which he 
was commissioned to execute in marble by Thomas Hope, a 
wealthy Enghsh art patron From that time Thorwaldsen’s suc- 
cess was assured, and he did not leave Italy for twenty-three years 
In 1819 he returned to Denmark, where he was commissioned 
to make the colossal series of statues of Christ and the twelve 
apostles whicb are now m the Fruenkirche m Copenhagen These 
were executed after his return to Rome, and were not completed 
till 1838, when Thorwaldsen again returned to Denmark He died 
suddenly on March 24, 1844, bequeathing a great part of his 
fortune for the building and endowment of a museum m Copen 
hagen His collection of works of art and the models for all his 
sculpture went to furnish the museum, m the courtyard of which 
he IS buried under a bed of roses, by his own special wish 

On the whole Thorwaldsen was the most successful of all the 
imitators of classical sculpture, and many of his statues of pagan 
deities are modelled with much of the antique feeling for breadth 
ind purity of design For Christian sculpture he had no real 
feehng, and the tomb of Pius VII m St Peter’s and the “Christ 
and Apostles” at ( openhagtn are less successful Thorwaldsen 
worked sometimes with feverish eagerness, at other times he was 
idle for many months together A great number of his best works 
exist m pnvate collections in England 

See Eugene Plon, Thorwaldsen, sa vie, etc (Pans, 1880) , Andersen, 
B Thorwaldsen (Berlin, 1845) , Killerup, Thorwaldsen' s Arbeiten, etc 
(Copenhagen 1852) , Thiele, Thorwaldsen' s Leben (Leipzig, 1852- 
1856) , C A Rosenberg, Thorwaldsen mtt 146 Abbtldungen 
(1896, “Kibistlermonqgjwiphien,” No 16), S Trier, Thorvaldsen 
(1903), A Wilde, Erihdringer om Jerirhau og Thorvaldsen (1884), 
F Oppermann, Thorvaldsen, bans Bamdom og Ungdom (1924) 

THOTH» the Greek name of the Egyptian god of letters, in- 
vention and wisdom, the mouthpiece and recorder of the gods, 
and arbiter of their disputes Thoth is found on the earliest 
monuments symbolized by an ibis (Ibis aethiopica, still not un- 
common m Nubia), which bird was sacred to him 

SeeE A W Budge, The Gods of the Egyptians 

THOU, JACQUES AUGUSTE DE [Thuanus] (1553- 
1617), French historian, was the grandson of Augustin de Thou 
president of the parlement of Pans (d 1544) He studied 
law at Orleans and at Bourges, where he made the acquaintance 
of Hotman, and fraally at Valence, where he had Cujas for his 
master and Scahger as a friend He was at first intended for 
the Church, he received the mmor orders, and on the appoint 
ment of his uncle Nicolas to the episcopate succeeded him as a 
canon of Notre Dame As conseiller dfitat he served faithfully 
both the effeminate, bigoted and cruel Henry III and Henry IV , 
a sceptic and given to love-mtngues, because they were both the 
representatives of legitimate authonty He succeeded his uncle 
Augustin as president d mortier (1395), and used his new author- 
ity m the interests of religious peace, negotiating, on the one hand, 
the Edict of Nantes with the Protestants, while In the name of the 
principals of the Galilean Church he opposed the recognition of 
the Council of Trent This attitude exposed Mm to the animos- 
ity of the League party and of the Holy See, and to their perac 
cution when the first edition of his Mstory appeared 

This history was the work of his whole life BSs materials 
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for wnttef it were dreim from his rich library, which he estab- 
lished in the Rue des Poitevins m the year 1587, with the two 
brothers, Pierre and Jacques Dupuy, as librarians His object 
was to produce a purely saentific and unbiassed work, and for 
this reason he wrote it in Latm, giving it as title Butona m 
umpons The first 18 books, embraang the period from 1545- 
1560, appeared in 1604 vol folio), and the work was at once 
attacked by those whom the author himself calls Us envteux et 
les facUeux The second part, dealing with the first wars of 
religion (1560-1572), was put on the Index hbrorum proktlntormu 

The third part (up to 1574), and the fourth (up to 15S4), 
which appeared m 1607 and 1608, caused a similar outcry, in 
spite of de Thou’s efforts to remain impartial In answer to 
his detractors, he wrote his MdmoireSf which are a useful com 
plement to the History of hts own Times After the death of 
Henry IV , the queen regent refused him the position of first presi- 
dent of the parlement, appointing him instead as a member of the 
Consetl des finances He continued to serve under Mane de 
Medicis, and took part in the negotiations of the treaties con- 
cluded at Ste Menehould (1614) and Loudun (1616) He died 
at Pans on May 7, 1617 

Three years after the death of de Thou, Pierre Dupuy and Nicolas 
Rigault brought out, with pt v, the first complete edition of the 
Ilistona sui temponsj tompnsmg 138 books, they appended to it 
the Mimoires, also given in Latm (1620) A hundred years later, an 
Englishman, Samuel Buckley, published a critical edition, the materia! 
for which had been collected in France itself by Thomas Carte (17^5) 
De Thou’s history is a model of exact research, drawn from the b«t 
sources, and pre^nted m a style both elegant and animated The 
standard translation is Htstotre untverselle by Le Beau, Le Mascrier, 
the Abbe Des Fontaines, 1734 The Mimotres had already been 
translated by Le Petit and Des Ifs (1711), in this form they have 
been reprinted in the collections of Petit ot, Michaud and Buchon To 
de Thou we also owe certain other works a treatise De re acctpttrarta 
(1784) . a Life^ in Latm, of Papyre Masson, some Poemata sacra etc 

For nis life may be consulted the recollections of him collected by 
the brothers Dupuy (Thuana stve Excetpta J A Thuant ferfiPP^ 
t66(), reprinted in the criition of 1733) and the biographies by J A 
M Collinson (The Life of Tkuanui, 1807), and Duntzer, (De Thou*s 
Lfben 1837) Finally, see Henry Harnsse, Le Pristdent de Thou et 
ses descendants^ lew ciUbre bibUothlque (1905) 

THOUARS (t< 55 -ar), a town of W France, in the department 
of Deux-Sevres, on the right bank of the Thouet, 24 m S by W 
of Saumur on the railway to Bordeaux Pop (1926) 7,419 
Thouars, which probably existed m the Gallo Roman period be^ 
came m the 9th century the seat of powerful viscounts, who in 
later times supported the English In 1372 the latter were ex 
pelled from the town by Bertrand du Guesclin In 1563 Charles 
IX created Louis III , the head of the family of La Tr^moille, 
duke of Thouars In 1 793 the Vendeans took the town by assault 
A massive stronghold built in the early 17th century by the La 
Ir^moille family stands on a rocky hill overlooking the river 
The adjoining i6th century Sainte Chapelle is m the Gothic style 
with Renaissance details The church of St Mcdard rebuilt m 
the T5th century, has a Romanesque doorway That of St Laon 
(12th and 15th centuries) was formerly attached to an abbey, 
the buildings ( 1 7th century) of which serve as town hall Re 
mams of the century ramparts of the town, flanked by huge 
towers, are still to be seen, and a bndge of the same period crosses 
the Thouet The manufacture of shoes and the preparation of 
vet( rinary medicine and hme, are earned on Wine, live stock and 
agricultural produce arc the chief articles of trade 

THOUGHT^ LAWS OP Logicians usually formulate cer- 
tain ultimate pnnciples or assumptions implied in all consistent 
thinking and reasoning These principles arc known as the ‘laws 
of thought’* in the narrower and more usual sense of the expres- 
sion though m a wider sense the rules of the syllogism and of 
induction, etc , might be called laws of thought Three or four 
such fundamental principles are usually formulated Perhaps a 
fifth ought to be added They are as follows (i) The Pnnaple of 
Identity *‘A is A,” or “a thing is what it is” or “everything has a 
certain character which it retains more or less” (see Idfntity) 
(2) The prhwtple of Contmdkuon “A is not non A,” or “A can- 
not both bb B and not be B,” or “A cannot be both B and 
non^B,” **a thing cannot both have and not have a certain at- 


tribute,” or “the same predicate cannot be both affirmed and 
demed of the same subject ” (3) The Principle of Excluded 
Middle “A cither is or is not B,” or “A is either B or non B,” 
or “a thing must either have or not have a certain character,’* or 
“of two contradictory predicates one can be asserted of every 
relevant subject ” (4) The Pnnapk of Sufficient Reason “Noth- 
ing occurs for which one having sufficient knowledge might not 
be able to give a reason sufficient to determine why it is as it is 
and not otherwise” (Leibmx) (5) The Principle of Umformity of 
Reasons “Whatever is regarded as a sufficient reason in any one 
case must be regarded as a sufficient reason m all cases which 
are essentially of the same kind,” or, expressed negatively, “noth 
mg can be regarded as a sufficient reason in any one case unless it 
can also be regarded as a sufficient reason m all cases of that 
kind” (A Wolf) 

These pnnciples are indemonstrable assumptions or postulates 
If they cannot be proved, neither can they be disproved Any one, 
who chooses to challenge, say, the principle of contradiction, 
would only put himself m an absurd position For, by refusing to 
accept Its validity, he admits the possibility that those who accept 
It and those who reject it may both be right So he has nothing 
to object to Again, in describing these principles as laws of 
thought It is not intended to contrast thought with things, and to 
suggest that they are mere petuhanties of human ways of thinking 
without foundation m objective fact — as Nietzsche and some prag 
matists or sceptics would maintain Normally what we really think 
we believe to be true of the facts referred to The laws of thought 
were originally assumed to hold good of things os well as of 
thought, and they are still so regarded by many thuikers See^ 
Logic and the bibliography given there 

THOUGHT-READING, the perception of another person’s 
thoughts in the absence, or apparent absence, of normal means of 
communication (See Psychical Research ) 

THOUGHT TRANSFERENCE- see Telepathy 
THOUSAND AND ONE NIGHTS In 1704 there ap 
peared at Pans the first four volumes of a collection of Arabic 
stones called Les Mdle tt Une Nmts, translated by Antoine Gal 
land (1646-1715, qv), an onentahst and archaeologist of high 
reputation m his day, but now remembered chiefly for this 
translation in which the Nights were first mlroduttd to the West- 
ern world In 1705 volumes v and vi ippeired in 1706 volume 
vu , in 1709 volume viii , only half of which was by Galland or 
from the Nights, m 1712 volumes ix and x , wholly by Galland, in 
1717, two years after Galland’s death, volumes xi and xii from 
his papers The book had an enormous success pirated editions 
at once appeared in Holland , there were many European versions 
made from it At least as early as 1707, six of the volumes were 
rendered into English by an unknown translator often called 
! “the Grub Street translator,” under a long descriptive title 
beginning with Arabian Nights Entertainments It is safe to say 
that the Arabian Nights of the childhood of all of us was some 
form or other, complete or incomplete, of a version from Galland’s 
French 

At two pomts the Nights were fortunate m their introduction 
to Europe First, Galland was a horn story-teller and he was able 
to adapt these Oriental tales not only to the taste of the Frame 
of his time but to the universal story reading public of all 
countries and times Some of his versions have been rendered 
hack even into Oriental languages and received with favour m the 
East It cannot be claimed that he was a faithful translator — no 
one in his time was — and his recasting belongs more to French 
than to Arabic literature But he produced a great Irench 
story-book and without his genius it is conceivable that the Nights 
would never have taken the place with us that they have done 
And, second, fortune placed in his hands excellent materials 
He had begun with a translation of Smbad the Sailor, then he 
learned that this was only part of a larger collection and there 
were sent to him from Syria three volumes of a manusenpt of 
the Nights which is still the oldest manuscript known and in 
many respects the best and the most authentic Later, when m his 
seventh volume he had exhausted the matena! m this manusenpt, 
fortune again favoured him and introduced him to a Maronite 
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from Aleppo, named Hanna, brought to France by the traveller 
Paul Lucas Hanna related to him m Arabic some of the stones 
which fill his last four volumes and gave him copies of some of 
them in writing Ihe Galland version is thus highly composite 
Further details on it should be sought m H Zotenberg’s Btstotre 
(T 'Aid al Dm ou la Lampe MervetlleusCf Texte arabe publti avec 
une notice sur guelgues imnuscnts des Milk et me Ntats (Pans, 
1888) In this volume Zotenberg gave the Arabic text of “Alad- 
din/^ known until then only m Galland’s translation, and m the 
Journal of the Royal Astatic Society (April 1910, Jan 1913) the 
present writer gave the only known Arabic text of “Ah Baba and 
the Forty Thieves ” discovered by him in the Bodleian For the 
place which the Galland manuscript takes among the manuscripts 
of the Nights, reference may be made to an article by the present 
writer, “A Preliminary Classification of Some Manuscripts of 
the Arabian Nights” m the Volume of Oriental Studies presented 
to E G Browne in 1922 

Early History — But what do we know of the earher history 
of this collection of tales? It is unfortunate that the Mohamme- 
dan world has never regarded it as belonging to polite literature 
it fell rather into the class of recitations in the coffee house and 
indicated an uncultivated, almost depraved taste in those who 
cared for it This has had two results (1) We are thrown back 
for the history of the collection on stray allusions often difficult 
to interpret (2) Ihe collection has never been stable but highly 
fluid, consisting at different times of different stories, it has been 
subject to the caprice of different redactors who drew upon the 
vast reservoir of jiopular tales to fill out the number of a thousand 
and one nights , and it may be said, in short, that the introductory 
framework story and the division in consequence into nights are 
about the only certain features in these different recensions There 
is thus no such thing as a standard text of the Nights which has 
existed through its long history The text, which seems now to 
have attained to the dignity of a Vulgate and which is known 
to all through the translations of Lane, Torrens, Payne, Burton 
and Littmann, is quite modern It was compiled in Fgypt by an 
unknown redactor toward the end of our i8th century, as Zoten- 
berg has shown in his Notice cited above There are numerous 
manuscripts of it m existence and all the printed texts arc derived 
from it except two the edition of the first 200 nights, known as 
Calcutti I which is a remote descendant of the Galland manu 
script (ve< “Classification” above pp 311 ff ) and the Breslau 
edition (Breslau 1826-38) which is a compilation by the editor 
Habicht from a number of manuscripts including a large section 
from the Galland manuscript {see article in Journal of Royal 
Astatic Society, July 1909, pp 635 ff ) Of this modern Egyptian 
Vulgate the first Bulaq edition (ah 12 52, ad 183s) gives the 
most trustworthy text The generally parallel second Calcutta 
edition (1839-42), also from an Egyptian manuscript, has been 
contaminated from Calcutta I and Breslau 

The oldest testimony we have, apart from Indian folk lore 
evidence to the existence of a collection of stones held together 
by a framework story like that of our Nights is m the historical 
encyclopaedia of Mas udi (d ah ^45««ad 956) commonly called 
The Golden Meadows ” In it (Pans cd iv , pp Sqf ), speaking 
of lying stones told by pseudo traditionahsts and by the popular 
purvc>ors of edifying legends, he says “These are like the books 
transmitted to us and translated for us from the Persian, Indian 
and Greek the origin of which was similar to these, such as The 
Book of hazar afsdna* or, translated from Persian to Arabic, 'of 
a thousand khurafaK,* for a khurafa is called in Persian an afsana 
The people call this book 'A Thousand Nights and a Night * ” He 
then, goes on to give an outline of the framework story which 
resembles that of our Nights but is not quite the same Khurafa 
IS a rather disrespectful Arabic word for a pleasant and strange 
but incredible story The exact usage of it has vaned at different 
times As to the framework story in its different forms, Cosquin 
(Revue BibltguCt January to April, 1909) has shown that a 
number of similar frames exist in Indian stories It can be traced 
defimtely back indeed to Indian folklore Another form of the 
same passed into North Afnca and is the framework story of a 
collection called The Hundred and One Nights (Gaudefroy- 


Demombynes l^s Cent et Une Nutts, tradmtes de P Arabe, Paris, 
no date) These folklore investigations show that any connec- 
tions between this story and the Book of Esther and Persian 
national legends, according to De Goeje’s hypothesis m earher 
editions of this encyclopaedia, can only have been en passant 
when the story was on its way from the extreme east of Asia 
to the west of North Africa Cosquin has removed the whole 
question from hterary to folk lore tradition Further, it is to 
be observed that there is no evidence that this Thousand and 
One Nights of Mas'udi contained any of the stones which are 
m our manuscripts of the Nights, except the framework story 

The next witness to a Nights is the Fihrist, a catalogue 
raisonnS of Arabic literature, compiled between ah 377 and 400, 
or, perhaps, slightly later The author gives a wealth of informa- 
tion as to the ongms and development of story-literature m 
Arabic He describes the Persian Hazar afsana with its origin, 
It contained 1,000 nights and less than 200 stories It existed also 
in an Arabic translation, but he does not specifically call that 
“The Thousand and One Nights,” as the earlier (Mas'udi) does 
He regarded it as a worthless and stupid book, although it is 
evident that he had not the learned Moslem prejudice against 
entertaining stories We may fairly deduce from the evidence 
that the first Arabic Nights was a straight translation of the 
Persian Hazar afsana , that it was a comparatively small book in 
which each story averaged about five nights , and that it was not 
of much value Again, there is no evidence as to what its stones 
were except that they must have been of Persian origin 

The next scrap of evidence is derived from an al Qurti who 
wrote a history of Egypt under the last Fatimid Caliph al 'Aijid 
(ah 555-567) In it he named specifically a book called A 
Thousand and One Nights and compared its stories to popular 
tales current in his time among the people We have not his 
history but we know this passage because it was quoted twice 
by al Maqnzi (d ah 845) in his Khitaf, 1 , p 485, 11 , p 181 
and by al Maqqari (d a h T041) m his Nafh at-tih, », p 653 
This means that a Nights of some form or other, was well known 
in Egypt in FStimid times 

Next comes the manuscript which Galland used It was sent 
to him from Syna after a d 1700, but had evidently been written 
in Egypt From a note in it, it seems that it was at the Syrian 
Tnpoli in ah 94^, ad is^ 6-^7, and it was at Aleppo m ah 
1001, AD 1592-93 When the manuscript was written before 
these dates, we do not know But we can give dates before which 
It could not have been written, from allusions in certain of the 
stories in it In the Cycle of the Porter of Baghdad, at the begin 
nmg of the story of the second calendar that prince tells that 
part of his education was in the Shatibiya, the author of which 
died ah 590 after al Qurti s date On the date of the story 
of the two Vi/iers Nur ad Dm 'All and Shams ad Dm Muhammad 
Prof William Popper has recently gathered {Journal of Royal 
Anatic Society, Jan 1926) a mass of valuable material He con- 
cludes that this story cannot be earlier than the reign of Baibars, 
AH 650-76 (ad 1260-77), and he is mchned to a date later than 
A H 706 On historical references he would also date the Hunch- 
back Cycle after ah 819 further, in that Cycle, when the 
Barber makes his apologia m reply to the story told by the young 
man it is plain that he is speaking after the capture of Baghdad 
by Hulagu m ah 656 (ad 1258) But, further again m the 
story told by the Christian broker, a Cairene Copt, about his 
dealings with the young man of Baghdad, the khan of al-Jawali 
is mentioned This Jawali died a h 745 (ad 1^44-45), and the 
date of the story can hardly be pushed back before that date 
and may be considerably after that date 5 c(?*details on all these 
points m the present writer’s article “Earlier History of the 
Arabian Nights” m Journal of the Royal Asiatic Society pp 353- 

97 (July 1924) 

From the above it is plain that the Nights to which al Qurti 
testifies as being current m Fatimid times cannot have been the 
Nights of the Galland manuscript But the Egyptian recension 
which Zotenberg has shown was compiled in the later i8th century 
and which is the present Vulgate of the Nights, so far as editions 
and translations are concerned, was based demonstrably on a sister 



THRACE 


manuscript to that of Galland but one more complete as to the 
number of Nights, the Galland manuscnpt reaches only Night 
281 On the other hand, this modem Egyptian recension has lost 
grievously m the course of transmission in freshness of vocabu 
lary and wealth of details We are left then with the apparent 
result that some time after a d 1400 an Egyptian lover of stones 
took the framework story of the Nights and built it up into a 
thousand and one nights, inserting the best stones current m his 
time that he could find An incomplete manuscnpt derived from 
his recension wandered up into Syria, others more complete re- 
mained in Egypt and formed the basis for the 18th century re- 
cension which Zotenberg identified Still undefined is the relation- 
ship of these to certain old Syrian manuscripts which are pre- 
served m libranes at Tubingen and Pans, and in the Rylands 
library at Manchester 

For the long and complicated bibliography of the Nights 
reference can be made to Victor Chauvm’s Bibhographie des 
Oiivrages Arahes, pt iv to vii (Li6ge, 1900-03) Ihis is a 
thesaurus of the whole subject Still worth reference is J j 2 fostrup*s 
Studier over Itisind og en Nat (Copenhagen, 1891) Of this there 
IS an abbreviated French translation by E Galtier m Memoires 
de Vlnstitut Frangais du Cain , vol xxvii , and a German trans 
lation by O Rescher (Stuttgart, 1925) with valuable additions 
bringing it to that date English is fortunate in its direct trans 
lations from the Arabic, all, however, from the printed texts of 
the modem Egyptian Recension In 1838, Henry Torrens pub- 
lished a very remarkable version (Calcutta and London) of the 
first so Nights, giving the feeling of the original in prose and 
verse better than almost any other Lane’s incomplete version 
(3 vol London, 1839-41) is from the Bulaq edition and shows 
his deep knowledge of Cairene Arabic, the commentary is very 
valuable The version by John Payne (Villon Society, 9 vol 
1882-84) from the Calcutta, edition is a faithful and complete 
rendering into rather sophisticated translators English The 
prose part of Burton’s version (Benares, 10 vol , 1885) is largely 
dependent upon Payne, but treated after Burton’s fashion, the 
verse is his own An excellent and complete German translation 
by Enno Littmann is m course of publication at Leipzig, it is 
from the Calcutta text with additions, and five volumes out of six 
have appeared The hrench version of J C Mardrus (Pans, 
1899 ^ )> professedly from the Bulaq edition, is unfaithful to an 
extensive degree and represents no known Arabic text, the same 
holds of the vanous versions denved from it m English, Spanish 
and Polish (DBM) 

THRACE, a name apphed at various penods to areas of dif- 
ferent extent Since 1923 Thrace has been divided between Greece 
(Western Thrace) and Turkey (Eastern Thrace) The boundanes 
of the Roman province of Thrace were — ^north, the Haemus , east, 
the Euxinc sea, south, the Propontis, the Hellespont and the Ae 
gean, and west, the Nestus The distinguishing features of the 
country were the chain of Rhodope ( Despot odagh) and the river 
Hebrus (Mantza) The former separates from the Haemus at 
right angles, and runs southward, parallel to the Nestus, until it 
approaches the sea, when it takes an easterly direction Several of 
the summits of this chain are over 7,000ft m height The Hebrus, 
with its tributaries, drams almost the whole of Thrace It starts 
from near the point of junction of Haemus and Rhodope, and 
takes an easterly direction, but at Hadnanopolis it makes a sharp 
bend towards the south, and enters the sea nearly opposite the is- 
land of Samothrace The greater part of the country is hilly and 
irregular, besides Rhodope two other tolerably definite chains in- 
tersect it, one of which descends from Haemus to Adrnnople, 
while the other follows the coast of the Euxine at no great distance 
inland One distnct m the extreme north-west of Thrace lay be- 
yond the watershed separating the streams that flow into the Ae 
gean from those that reach the Danube this was the terntory of 
Sardica, the modem Sofia In the later Roman period two mam 
lines of road passed through the country One of these skirted 
the southern coast, being a continuation of the Via Egnatia, from 
Dyrrhachium to Thessalomca, connecting the Adnatic and the 
Aegean, it became of the first importance after the foundation 
of Constantinople The other followed a north-westerly course 
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through the interior, from Constantinople by Hadnanopolis and 
Phihppopolis to the Haemus, and thence through Moesia m the 
direction of Pannoma, taking the route by which the railway now 
runs from Constantinople to Belgrade 
The climate of Thrace was regarded by the Greeks as severe 
and that country was spoken of as the home of the north wind, 
Boreas The coast of the Euxine was feared by sailors, as the har 
hours were few and the sea tempestuous, but on the southern 
shore we find the Greek colonies of Abdera and Mesambna on the 
Aegean Permthus on the Propontis, and, the most famous of all, 
Byzantium (gv) Colonics were also planted in the Thracian 
Chersonese, between the Hellespont and the Bay of Melas , among 
Its cities were Sestos and Callipohs (Gallipoli) In order to pre 
vtnt the incursions of the Thracians, a wall was built across its 
isthmus, which was less than 5m m breadth 

History — ^The most striking archaeological monuments of the 
prehistoric period are the sepulchral mounds, which are found 
especially m the neighbourhood of the ancient towns Roman im 
plements and ornaments have been found in some of them The 
country was overrun several times by Darius and his generals, and 
the Thracian Greeks contributed 120 ships to the armament of 
Xerxes (Herod vii 185) The most powerful Thracian tribe 
was the Odrysae, whose king, Teres, extended his dominion so as 
to include the greater part of Thrace Dunng the Peloponnesian 
War his son Sitalces was an ally of the Athenians against the 
Macedonians During the early penod of the Roman empire the 
Thracian kings were allowed to maintain an independent sover- 
eignty, while acknowledging the suzerainty of Rome, and it was 
not until the reign of Vespasian that the country was reduced to 
the form of a province It was much exposed to the inroads of 
barbarian invaders, was overrun by the Goths on several occasions 
and subsequently by the Huns, but its proximity to Constanti 
nople caused its fortunes to be closely connected with the capital 
of the Eastern empire In the middle ages the northern parts of 
Thrace were occupied by Bulgarians, in 1361 the Turks made 
themselves masters of Adrianople, which became the Turkish 
capital When Constantinople fell m 1453, the whole country 
passed into the hands of the Turks, and in their possession it re 
mained until 1878, when the northern portion of it was placed 
under a separate administration, with the title of Eastern Ru 
melia, this province has now become a part of Bulgaria 
Ancient Peoples.^ — Ihe name “Thracians,” from being used 
both ethnically and geographically, has led to confusion There 
were the indigenous Thracians, and also Celtic tribes such as the 
Getae These were the “red” Thracians of Greek writers, and they 
differed not merely in complexion, but also in their customs and 
religion, from the native Thracians (Herod , v 14) The native 
Thracians were inferior m morals, allowmg their girls complete 
licence until marriage The chief native deities were Dionysus 
Ares and Bendis (Artemis) The ancient Dionysiac rites, includ- 
ing a ritual play by “goat men carrying a wooden phallus, may 
still be seen at Bizye, the old residence of the Thracian kings (see 
R M Dawkins in Hellemc Journal^ 1906, p 191) The true Thra- 
cians were a dark-complexioned, long skulled race which had been 
in the Balkan pemnsula from the stone age, closely akin to the 
Pelasgians (qv),io the Ligurians and to the Iberians In Homer 
the term Thracian is applied to all the tribes dwelling from Pien \ 
to the Euxine There is no well-defined difference between aborigi 
nal Thracians and Illyrians (see Illyria) Thus there was an Il- 
lyrian tribe, Brygi, a Thracian tribe, Bryges, and, in Strabo’s time 
a tribe called Dardanii, then reckoned Illynan, living next the 
Thracian Bessi (in whose land was the oldest oracle of Dionysus), 
were probably as much Thracian as Illyrian All the Thracian and 
Illynan tnbes tattooed, thus being distinguished from the Celtic 
tnbes The Thracians differed only dialectically from the Illyrians 
their tongue being closely alhed to Greek The Thracians of the 
region from Olympus to the Pangaean district, worked the gold 
and Sliver of that region, began to strike coins almost as early as 
the Greeks, and displayed on them much artistic skill Alexander 
I of Macedon, on his conquest of the Bisaltae, adopted the native 
coinage of their country placing on the coins his own name (^ec 
Numismatics ) (\ ) 
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THK 2001 CENTURY 

1 brace was one of the three theatres of the first Balkan war of 
1912, when the Bulgarians entered it and defeated the Turks m 
the great battle of Lule Burgas, subsequently marching up to 
the ramparts of Chatalja, where the armistice with the Turks 
was signed With the assistance of Serbian troops the Bulgarians 
took Adnanople, and the Treaty of London of May 30, 1913 put 
back the frontier of European Turkey to a line drawn from Enos 
on the Aegean to Midia on the Black Sea Nearly all Thrace had 
thus fallen to the shire of Bulgaria, but her quarrel with her allies 
over the spoils m Macedonia led to the second Balkan war of 
19 1 "5 and the Turks took the opportunity to recapture Adnanoplc, 
to rcocciipy Western Thrace and create the “independent govern 
ment of Gumuljina ” a mainly Moslem district 

Ihe tnity of Constantinople of Sept 29, 1913 set back the 
Turco Bulgarian frontier in Thrace to the mouth of the nver 
Rtzvaya on the Black Sea, considerably to the north of Midia, 
and while making the right branch of the Matitsa the frontier 
on the Aegean, so drew the line between those points as to include 
kirk kilisse and Adnanoplc within Turkish Thrace But Gumul- 
jma was restored to Bulgaria, with the result that 14 Moslem 
deputies of Western Thrace held the balance of power in Bulgaria 
and under the influtnce of their compatriot Talaat helped to bring 
Bulgaria over to the Central Empires Meanwhile the third Treaty 
of Bucharest fixed the Greco Bulgarian frontier at the mouth of 
the Mesta thus the Thracian coast from the Mesta to the 
Mantsd gave Bulgaria her coveted outlet on the Aegean But the 
frontier cut the litter river and the Mustafa-Pasha (Svilen) 
Adnanoplc Dedeagach railway so that Bulgarian trains had to 
traverse Turkish territory before reaching their BuJganan port 
The Mantsa was consequently declared free to the transit of both 
states till they had made fresh lines on their own terntones The 
cession of this awkwird bend in the railway to Bulgaria m 1915 
was a further inducement to enter the War on the Turkish side 
Thrace was not long left in |)eace, for the operations at tbe 
Dardanelles brought her again within the war zone The Treaty 
of Neuilly of 1919 again changed her boundaries Bulgaria was 
moved back from the Thracian sci coast in favour of Greece, 
which by Article 27 of the Ireaty of Sevres of 1920 obtained the 
lion’s share of Thrace as far as “a point near the mouth of the 
Biyuk Dtr6“ on the Black Sea, and “a point on the sea of Mar 
mora about one kilometre southwest of kalikratia’ — in other 
words, up to the Chatalja lines 

But the Allies undertook to make the Mantsa an international 
river and ‘ to ensure the economic outlet of Bulgaria to the 
Aegean” by Article 48 of the Treaty of Neuilly This they effected 
— theory — ^by “the Thracnn Treaty, ’ signed on the same day 
as that of Sivres, which decreed as a condition of the recognition 
of Greek sovereignty over the former Bulgarian terntones in 
Thrace that Bulgaria should have ‘ freedom of transit over the 
terntones and m tbe ports assigned to Greece in the present 
Treaty,” that in the port of Dedeagach Bulgaria will be accorded 
a lease in jjerpetuity, subject to determination by the League of 
Nations, of a zone,” and that Dedeagach be “declared a port of 
international concern,” free to all members of the League In 
practice Bulgan i did not avail herself of this provision rejecting 
\enizelos’ offer m 19^2 of a lease of the port and preferring a 
lorndor and actual possession Die Greek tenure of Eastern 
Thract was brief After the disaster m Asia Minor, Article 2 
of the second Treaty of Liusanne of July 24 1923 restored 
Eastern Thrace up to the Mantsa to Turkey, leaving Western 
1 brace, minus the enclave of kamgach, to Greece By conven 
tions ^ and 6 on either side of these Grcco-Turkish and Bulgaro- 
Turkish frontiers m Thrace demilitirized zones of about 30 km 
were estibhshed and existing fortifications ordered to be dis 
mantled and the Moslem inhabitants of Western Thrace were 
exempted from the obligatory exchange of populations Thus 
Thrace became divided between Turkey Greece and Bulgaria 

Economic Con4itions««--Heavy damage was inflicted on south- j 
western Thrace the most fertile portion of the country, during 
the Balkan wars of 1912-13 Railway communications arc compli- 
cated by the unscientific frontier near Adnanoplc, whereby the j 


hne from Western Europe to Constantinople traverses a tiny strip 
of Turkish territory, reenters Greece and then recrosses into 
Turkey The Turks have m hand (1928) a scheme to build a 
hne farther to the north, which will obviate the necessity of 
passing through Greek territory Thrace is in a primitive condi 
tion but amongst the steps taken by the Turkish Government to 
improve the position is the estabhshment of a modem sugar 
factory and the encouragement of modem methods in the 
cheese manufacture of the Adnanoplc area Turkish Thrace is 
now ethnologically overwhelmingly Turkish, while the Greeks 
find the remaining Muslims of the western half useful for the 
tobacco culture The demilitanzation of the Gallipoli peninsula 
by the Lausanne Treaty should spare Thrace the spectacle of 
hostile armies But the situation created by the treaties following 
the World War must be regarded as provisional and artificial 

(W M) 
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THRASEA PAETUS, PUBLIUS CLODIUS, Roman 

senator and Stoic philosopher, hved dunng the reign of Nero 
He was the husband of Arria the daughter of Arna (qv), father 
in law of Hclvidius Pnscus, and a friend and kinsman of the poet 
Persius At first he was treated with great consideration by 
Nero, probably owing to the influence of Seneca, and became 
consul in A D 56 and one of the keepers of the Sibylline books 
In 59 Thrasea retired from the senate without voting after 
the emperor’s letter justifying the murder of Agrippina had been 
read In 62 he prevented the execution of the praetor Antistius 
who had wntten a libel upon the emperor, and persuaded the 
senate to pass a milder sentence From this time (63) till his 
death m 66 Thrasea retired into private lift and did not enter the 
senate house again Various charges were brought against him 
and the senate, awed by the presence of large bodies of troops 
condemned him to death When the news was brought to Thrasea 
at his house, where he was entertaining a number of friends, he re 
tired to his room and had the veins of his arms opened He 
wrote a panegyric on Cato of Utica, largely used by Plutarch 

See Tacitus, Annah (ed Furneaux), xiii 49, xiv i >, 48, xv 20-22, 
XVI 21-35, contammg a full account of hu> trial and condemnation 

THRASHER, a group of birds belonging to the same Amer 
lean family Mtmidae as the mocking bird {qv) Perhaps the 
best of these accomplished songsters is Sennett’s thrasher {Toxo 
stoma longirostre) of south-east Texas and north-east Mexico 
but the brown thrasher (T rufum) of eastern North America also 
has a fine song A third species is the sage thrasher (Orosrof^es 
montanus) of the South western States of the United States 
THRASHING or THRESHING, the process by which 
the gram or see-d of cultivated plants is separated from the husk 
or pod which contains it The flail was the chief means of thresh 
mg gram until about i860 

The flail consisted of two pieces of wood, the handstaff or 
helve and the beater, fastened together loosely at one end by a 
thong of rawhide or celskin which made a very durable joint 
The handstaff is a light rod of ash about 5 ft long, slightly m 
creasing in girth at the farther end to allow for the hole for the 
thong to bind it to the beater, its length enabled the operator 
to stand upnght while working The beater is a wooden rod about 
30 in long, made of ash though a more compact wood sudi as 
thorn IS less likely to spilt This aho has a hole at one end for 
the thong to bind it to the handstaff The shape of the beater 
was cylindrical, of about i|: in diam and constructed so that the 
edge of the gram of the wood received the force of the blow, 
30 to 40 strokes per mm was the average speed 

After the gram had been beaten out by the flail or ground out 
by other means the straw was carefully raked away and the com 
and chaff collected to be separated by winnowing when there was 



THRASYBULUS—THRING 


a wind blowing This process consisted m tossing the mixture of 
corn and chaff into the air so that the wmd earned away the 
chaff while the gram fell back on the thrashing floor The best 
gram fell nearest while the lightest was earned some distance 
before falling, thus a rough and-ready grading of the gram was 
obtained It was also performed when there was no wmd by 
fanning while pounng the mixture from a vessel Later on a 
fanning or winnowing mill was invented 

The flail is still in use for special purposes such as flower seeds 
and also where the quantity grown is so small as to render it not 
worth while to use a thrashmg mill For a day’s work with it a 
fair average quantity was 8 bushels of wheat, 30 bushels of oats, 
1 6 bushels of barley, 20 bushels of beans, 8 bu^^hels of rye or 
20 bushels of buckwheat 

Meikle’s Machine^ — The first really successful thrashing ma- 
chine — the type which is embodied m modern thrashers — ^was in- 
vented by a Scotsman named Andrew Meijde m 1786 In this 
the loosened sheaves were fed, ears first, from a feeding board 
between two fluted revolving rollers to the beating cylinder This 
cylinder or “drum” was armed with four iron-shod beaters or 
spars of wood parallel to its axle, and these striking the ears of 
com as they protruded from the rollers knocked out the gram 
The drum revolved at 200 to 250 revs per mm and earned the 
loose gram and straw on to a concave sieve beneath another re- 
volving drum or rake with pegs which rubbed the straw on to the 
concave and caused the gram and chaff to fall through Another 
revolving rake tossed the straw out of the machine The straw 
thus passing under one peg drum and over the next was sub- 
jected to a thorough rubbing and tossing which separated the 
gram and chaff from it These fell on to the floor beneath, ready 
for winnowing 

The present day thrashmg machine embodies the mam features 
of Meikle’s and will thrash up to 16 qrs of oats per hr , accord- 
ing to Its size For further details see Harvesting Machinery 

Thrashing Work. — ^The minimum number of hands required 
in Great Britain arc An engine-driver, a feeder, a sackman and 
ten other men to handle the sheaves, straw, chaff, gram, etc , 
while half as many more may be needed where the sheaves or 
gram have to be carted, as when the thrashing is done m the 
field in harvest time An 8 h p steam engine is the usual motive 
power, but the development of the oil engine has provided a 
very satisfactory substitute The engine is usually of the “trac- 
tion ’ type, so that it can move the thrashing machine or “barn 
work” (as it is sometimes called) and elevator from place to 
place but a further advance has been to combine oil engine and 
thrasher m one so that the combination is self moving The 
usual quantities thrashed with a “double blast finishing ma- 
chine,” as described, m the United Kingdom are, with a 5 ft 
wide drum, from 60 to 80 bushels per hour of wheat and one- 
third to one-half more of oats and barley 

Sometimes the straw is stacked loose, while sometimes it is 
tied up with twine by a tier exactly like that on a “stnng binder” 
and then stacked up Where all the straw is used at the farm for 
fodder, etc , the fixed thrashmg machine set up m the barn is 
the most convement The sheafed corn has to be earned to it, 
but, on the other hand, everything is under cover, the work can 
be done on a wet day, and all the products of thrashmg m the 
shape of gram, straw, cavings, chaff, etc , are kept dry In the 
great corn districts, however, the portable thrasher is most con 
venient, it is set alongside the stack and only the gram and chaff 
are earned under cover, while the thrashed straw, etc , is re- 
stacked up on the spot as the work goes on (P McC ) 

THRASYBULUS, an Athenian general, whose public career 
began m 41 1 bc, when he frustrated the oligarchic rising in 
Samos (see Peloponnesian War) Elected general by the troops, 
he effected the recall of Alcibiades and assisted him m the ensumg 
naval campaigns, contributing to the victories of Cynossema 
(411) and Cyzicus (410) He commanded a ship at Argmusae 
and after the engagement was commissioned with Theramcncs 
(qv) to rescue the men on the wrecks 
In 404, when exiled by the Thirty Tyrants he retired to Thebes 
Late that year, with seventy men, he seized Phyle, a hill fort on 


Mt Fames A force sent by the Thirty was routed by a surprise 
attack Thrasybulus then gained the Peiraeus, 1,000 strong, and 
held Munychia agamst the oUgarchs Eventually a Spartan expedi 
tion under king Pausamas arrived and effected a settlement by 
which the democracy was restored Thrasybulus was now the hero 
of the people, but a decree by which he secured the franchise for 
all his followers, includmg many slaves, was rescinded as illegal 

In 395 Thrasybulus induced Athens to join the Ihcban league 
against Sparta, and m 389 he led a new fleet of 40 ships against 
the Spartans at Rhodes Sailing first to the Bosporus he effected 
a democratic revolution at Byzantium and renewed the corn- 
toll After a successful descent on Lesbos and the renewal of the 
5% import tax at Thasos and Clazomenae he sailed south m quest 
of further contributions, and was killed m a skirmish at Aspendus 

Sfe Thucydides, vih 75-105, Xenophon, Hdlemca, Lysias, c Bra 
tosth 55~6i and c Ergocl 5, 8 , and Const ath xl Diodorus xiu , xiv , 
Justin V 9, 10, and Ntpos depend almost wholly on Xenophon 

THREAT, a statement made for the purpose of overcoming 
the will of the person to whom it is addressed The employment 
of threats or other forms of intimidation to induce a person 
to enter into a contract will give the right to sue for its rescission 
or avoidance, or to sue for damages occasioned by entering into 
the contract (See Coercion , Contract ) 

In criminal law the sending of threatening letters (or causing 
them to be received), demanding with menaces and without 
reasonable cause money or other valuable thing, is a felony 
It IS also a felony to threaten to accuse a person of a crime for 
the purpose of extortmg money, or merely to demand money or 
other property, without having any claim to it, by means of a 
threat (See Blackmail, Larciny) 

In the United States, threat very largely 1$ covered by statutes 
in the several States, with variations, but following in the main 
the Enghsh law 

THl^E BODIES, PROBLEM OF, the problem of dc 
termining the motion of three bodies moving under no influence 
but that of their mutual gravitation No general solution of this 
problem is possible As practically attacked it consists m the 
problem of determining the perturbations or disturbances in the 
motion of one of the bodies around the principal or central body, 
produced by the attraction of the third Examples are the motion 
of the moon around the earth as disturbed by the action of the 
sun, and of one planet around the sun as disturbed by the action 
of another planet 

THREE-COLOUR PROCESS. see Colour Printing 

THREE RIVERS or Trois Rivieres, a city and port of 
entry of Quebec, Canada, and capital of St Maurice county, 
situated at the confluence of the rivers St Maurice and St 
Lawrence The St Maurice flows m from the north, and, being 
divided at its mouth by two islands, the channels give the town 
Its name It is on the line of the Canadian Pacific and Canadian 
National railways, 78 m S W of Quebec and 92 m N E of 
Montreal Founded m 1634 by Champlain, Three Rivers is one 
of the oldest towns m Quebec It is the centre of a large lumber 
trade, which is earned on along the St Maurice and its tributaries 
Some miles from the city are the St Maurice forges, where iron 
wares were manufactured as early as the 17th century The city 
IS the seat of a Roman Catholic bishopric A large trade is tamed 
on m lumber, gram, cattle, etc , which are shipped to South 
America, the West Indies, Great Britain and the United States, 
and a great development has been caused by the utilization of the 
water-power of the St Maurice at Shawinigan, Grand Mere and 
other falls, for the manufacture of wood pulp As a result, the 
population, long stationary or slightly declining, increased from 
8)334. (1891) to 9,981 (1901) and 22,367 (192O 

THRING, EDWARD ( (1821-1887), English schoolmaster, 
was born at Alford, Somerset, on Nov 19, 1821 He was educated 
at Eton and at King’s college, Cambridge On leaving the uni 
versity in 1846 he was ordained, and served for a short timp in 
two curacies In 1853 lie became headmaster of Uppingham 
school, a post which he retained until his death in 1887 Thring 
found only 25 boys in the school, but he raised it, both in num 
bers and repute, to the rank of the best English pubUc schools 
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Among the distmctive features of his plans and achievements 
were ( i ) his strong sense of the need for a closer study of the 
characteristics of individual boys than is generally found possible 
in large pubhc schools, (2) his resolute adherence to the discipline 
of the ancient languages, in connection with English, as the staple 
of a liberal education, (3) his provision of additional employ- 
ments and interests, m studies and in games, to suit the aptitudes 
of different pupils, (4) the value he attached to the aesthetic side 
of school training, to music and to drawing and to the artistic 
decoration of the schoolrooms, and above all (5) his rebellion 
against mere routine, and his constant insistence on the moral 
purpose of a sthool as a training ground for character 

See J H Sknne, Uppingham by the Sea (1878) and A Memory of 
Edward Ihrtng (1889) , J G Bitch, Educational Aims and Methods 
(1889) , G R Parkin, Ltfe of Edward Tknng (1898) , H D Rawnsley, 
Edward J hrmg. Teacher and Poet (1900) , W F Rawnsley, Edward 
I hnng, Maker of Uppingham School (1926) 

THROAT, the term applied to the front external part of the 
neck from below the chin to the collar bone m human and animal 
anatomy, and to the internal parts, which include the gullet, viz 
the fauces, pharynx and oesophagus' and the windpipe, viz , the 
larynx and trachea {see Pharynx, Alimentary Canal and 
Respiratory System Anatomy, and for diseases see Pharyn- 
gitis, Laryncitts, Diphtheria, Tonsii litis and Oesophagus) 
THROAT, DISEASES OF* Ear, Nose and Throat, 
Diseases of 

THROCKMORTON (or Throgmorton), FRANCIS 
(1554-1584), English conspirator, was the son of Sir John Throck 
morton of Feckcnlnm in Warwickshire, and his wife Margery 
Puttenham Sir John had been concerned in Wyat’s rebellion 
against Queen Mary 1 udor, but was afterwards known as a sym 
jiathizer with the Romm Catholic party m the reign of Queen 
Elizabeth, and m 1580 wis removed from his office of chief 
justice of Chester for irregularities in his office, but probably 
because he was suspected of disloyalty by the government 
Francis entered Hart Hill, Oxford in 1572, and m 1576 he was 
enrolled in the Inner Temple At Oxford he came under the 
influence of the Roman Catholics, and when Campion (q 0 ) and 
Parsons came to England in 1580 to conduct the Jesuit propa- 
ganda against Queen Elizabeth, Francis Throckmorton was one 
of a society of members of the Inner Temple who united to hide 
and help them In that year he went abroad where he consorted 
with exiled papists, and engaged in trcisonable intrigues In 
1583 he returned to act as the confidential igent of a conspiracy 
which had for its object the invasion of England by a French 
force for the purpose of releasing Mary Queen of Scots and 
restoring the papal authority 

Throckmorton occupied a house on PauTs wharf, London, 
which served as a meeting-place for the conspirators The 
suspicions of the government being aroused, Throckmorton was 
arrested m October 1583 He was ciphering a letter to Queen 
Mary when the const iblcs came upon him, but he found time 
to send a casket of compromising papers to Mendoza, and a 
card in cipher in which he promised to reveal not lung On being 
threatened with a second application of the torture, however 
his strength and courage failed and he made a full confession 
His trial, took place on May 21, 1584, and he was executed it 
Tyburn on the loth of July The arrest and confession of Throck 
morton eventually led to the expulsion of the Spanish ambassador 
and so to war with Spain 

THROCKMORTON (or Throgmorton), SIR NICH- 
OLAS (i5iS*“i57i), English diplomatist and politician, was 
the son of Sir George Throckmorton of Congleton m Warwick- 
shire, and uncle of the conspirator Francis Throckmorton {See 
above ) Brought up m the household of Catherine Parr, the last 
wife of Henry VIII he was favourable to the reformers in re 
ligion He sat in parliament from 1545 to 1567 During the reign 
of Edward VI he was m high favour with the regents In 1547 
he was present at the battle of Pinkie during the invasion of 
Scotland \\ hen on the death of Edward VI an attempt was made 
to place Lady Jane Grey on the throne, he contrived to appear 
as the friend of both parties, and secured the favour of Queen 
Mary Tudor He was, however suspected of complicity in Wyat’s 


rebellion m 1554, was brought to tnal but was acquitted 
Throckmorton was, however, detained m the Tower till the fol- 
lowing year But he made his peace with Queen Mary After the 
accession of Elizabeth he rose rapidly into favour He became 
chamberlain of the exchequer, and from May 1559 to April 1564 
he was ambassador m France Dunng this penod, m which he was 
associated with Sir Thomas Smith, Throckmorton became ac- 
quainted with Mary Queen of Scots He conducted the negotia 
dons which accompanied her return to Scotland, and though he 
supported the reformers on political grounds, he became her per- 
sonal friend On returning to England he was sent as ambassador 
to Scotland m May 1565, to prevent Queen Mary’s marriage with 
Damley, which however he was unable to do After the murder of 
Darnley he was again sent to Scotland in June 1567 with the still 
more hopeless task of persuading the Scottish barons who had 
just imprisoned the queen to restore her to her authority 
Throckmorton’s known friendship for Queen Mary and his 
constant support of her claim to be recognized as Elizabeth’s 
successor, made him an unwelcome representative of England m 
that cnsis In Edinburgh Throckmorton could effect little, but 
he exerted himself to secure the personal safety of the queen He 
offended his mistress by showing his instructions to the Scottish 
barons, and was recalled in August In 1569 he fell under sus- 
picion dunng the duke of Norfolk’s conspiracy in favour of Mary, 
and was imprisoned for a time at Windsor, but was not further 
proceeded against He died on Feb 12, 1571 Sir Nicholas 
married Anne Carew and his daughter Elizabeth became the wife 
of Sir Walter Raleigh 

THROMBOSIS AND EMBOLISM Under normal cir- 
cumstances the blood within a blood-vessel remains fluid so long 
as the lining endothelium is living, but if from injury, or extension 
of inflammation from outside or circulatory failure from weakness 
of heart action the nutntion of the endothelium in any vessel is 
impaired, coagulation of blood or thrombosis occurs Since the 
veins have thinner walls than arteries and the blood flow is slow in 
them owing to their relative greater diameter spontaneous throm- 
bosis is far commoner m veins than in artenes 
A thrombus is always most extensive m that direction in which 
the blood pressure is least , hence with reference to the heart, the 
greater part of an arterial thrombus is distal, a venous thrombus 
is proximal On the proximal and distal sides respectively throm- 
bosis extends at least as far as the nearest lateral branch The 
effect of thrombosis depends upon the seat of blockage and its ex- 
tent as well as on the character of the vessels affected and on the 
question whether the clot is aseptic or septic In advanced old 
age when heart action is feeble thrombosis is apt to occur m the 
cerebral and meningeal veins leading to local death of brain mat- 
ter (cerebral softening) When the formation of clot once begins 
the process is liable to extension partly because the primary cause 
is cential, partly because every portion of clot is foreign material 
upon which more clot will be deposited Hence in old age cerebral 
thrombosis in time — it may be a week or more — ends fatally 
In another condition in which the wall of arteries is the seat of 
advanced calcareous degeneration (atheroma) even a fairly normal 
degree of heart action is unable to prevent extensive clotting in 
arteries of distal parts {eg, leg) and collateral circulation being 
unattainable gangrene on the part occurs Where the vessel is 
larger and particularly where it is the seat of aneurism {qv) this 
same process of thrombus formation is conservative, for the de- 
posited blood clot strengthens the weakened vessel wall and some- 
times even brings about complete filling up of a saccular aneurism 
Where the thrombus is septic the whole series of changes is 
dominated by the Jocal presence of bacteria, in most cases a local 
abscess forms and the character of the morbid condition is de- 
termined by that fact {see Abscess, Inflammation, Pathol- 
ogy) In “white leg,” a condition usually met with in women after 
childbirth, m which thrdrabosis extends from the uterine sinuses 
into the iliac veins and thence into the femoral vein the senousness 
of the condition is infinitely greater if the clot be septic 
The cohesion of a thrombus vanes widely and is much reduced 
where suppurative changes are involved Moreover the thrombus 
is rarely attached to the vessel wall over its whole extent, usually 
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the greater portion is non-adherent and simply occupies the lumen 
of the vessel Hence vanations m posture, sudden movement, even 
such vanations as are occasioned by cardiac action arc apt to 
detach portions of thrombus Such detached portions are then 
carried in the blood stream (embolism) to distant parts Where 
they will become lodged and what will happen at the seat of their 
lodgement depends upon their size, the site of their parent throm- 
bus and above all on their aseptic or septic character 
If the parent thrombus be formed in the systemic veins or 
the right side of the heart (particularly the auricular appendix) 
the embolus will be earned to the lungs and may be large enough 
to block a mam pulmonary artery and cause sudden death Many 
cases of sudden death after childbirth or surgical operation are 
due to such “pulmonary embolism ” If smaller the clot may be 
arrested in the substance of the lung itself leading to localized ob- 
hteration of the corresponding amount of pulmonary tissue This 
will give rise to a variable degree of distress, but recovery is not 
impossible particularly if the clot be aseptic If septic it occasions 
local abscess or gangrene and empyema {qv) If the parent 
thrombus be in the left side of the heart (^ t; ), left auricular ap- 
pendix or on a diseased mitral or aortic valve (see Heart, Dis 
I ASES of) the embolus is carried into one of the systemic arter 
les and the effect dejiends upon whether the blocked vessel is an 
“end artery” or has anastomotic branches (see Arteries) If an 
end artery, eg, the middle cerebral or the arteries of kidney or 
spleen, local death of the part normally supplied by the blocked 
artery occurs and an “infarct” results, if the blocked artery has 
free anastomoses, e g , superior mesenteric artery, practically no 
ill effects follow unless the embolus be septic 
When septic emboli are carried Irom the left ventricle, whether 
locally formed or carried thither from a focus m the lung, they 
cause abscesses wherever lodged and produce the form of blood 
poisoning known as pyaemia (^ee Sepsis) Since venous blood 
from the greater part of the alimentary tract is carried to the 
liver by the portal system, thrombosis m the alimentary tract is 
liable to be followed by hepatic embolism, hepatic abscess m asso 
ciation with amoebic dysentery (gv) and pylephlebitis following 
appendicitis (see Liver, Disfasis of. Appendicitis) essentially 
depend upon lodgement in the liver of an infected embolus carried 
in the portal stream from the intestine 
Though blood clot is the commonest material of which an em 
bolus IS composed, fat emboli and air emboli arc known the 
former occurring when severe fracture of bone has liberated fat 
from the bone marrow, the latter when air has gamed entrance to 
a vein (W S L B ) 

THRONE The throne is the ancestor of all chairs, which 
were originally symbols of authority and rule In early days and 
in Oriental countries thrones were of barbaric magnificence Solo 
mon’s was of ivory “overlaid with the best gold ” There were two 
figures of lions at the sides, with two other lions on each of the 
SIX steps Ihe remains of a throne in rock-crystal were found in 
the ruins of Sennacherib’s palace The Persian throne made for 
Abbas the Great was of white marble This monarch in 1605 pre 
sented a throne to the Russian Tsar Boris, covered with sheets of 
gold and decorated with precious stones and pearls Michael 
Feodorovitch, grandfather of Peter the Great, had a “golden 
throne” set with 8,000 turquoises, 1,500 rubies, 4 great amethysts 
and 2 large topazes One of the glories of Delhi, until it was 
sacked by Nadir Shah, was the “peacock throne,” which was 
ascended by silver steps and stood on golden feet set with 
jewels It was adorned with two open peacocks’ tails composed 
of magnificent diamonds, rubies and other stones - 
The mediaeval emperors of Byzantium had a throne, which 
is supposed to have been imitated from, as well as named after, 
that of Solomon, was guarded by golden lions, which rose to their 
feet and roared when some artful mechanism was set in motion 
An exceedingly ancient chair of State is the so-called throne of 
Dagobert The most recent writers on this remarkable relic sug 
gest that it is a bronze <^py of Dagobert’s golden throne How- 
ever that may be, there can be no doubt that it possesses at least 
one Illustrious modern association, for Napoleon sat in it when 
he distnbuted the first decorations of the Legion of Honour in 
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his camp at Boulogne m 1804 The throne which Napoleon had 
made for himself was a heavy gilded chair with an abundance of 
Egyptian ornament, lions’ heads and imperial eagles One of the 
many curiosities of a conclave for the electing of a i>ope is that 
every cardinal present occupies a throne, since, during the vacancy 
of the Holy See, each member of the Sacred college is a potential 
sovereign When the election has taken place the canopy of every 
throne is lowered, with the exception of that occupied by the new 
pontiff The palaces of the great Roman nobles contained — and 
still in some cases contain — a throne for use in the event of a visit 
from the pope The papal throne itself is an antique bronze chair 
which stands m St Peter’s The British coronation chair is not, 
properly speaking, a throne, since it is used only during a portion 
of the coronation ceremonies The actual throne of Great Britain 
is the oaken Gothic chair m the House of Lords occupied by the 
sovereign at the opening and prorogation of parliament 
THROOP, an anthracite mining borough of Lackawanna 
county, Pennsylvania, U S A , on the Lackaw inna river, 3 m N E 
of Scranton, served by the Lackawanna and the New York, On- 
tario and Western railways Pop (1920) 6,672 (35% foreign born 
white), 1928 local estimate 9,500 The borough was incorpo 
rated in 1894 

THROTTLE IS a valve which controls admission of steam 
to an engine or turbine or of an explosive mixture to an internal 
combustion engine or of draught to a boiler furnace The amount 
of opening tan be variously regulated by hind, by foot or by a 
governor in different cases The butterfly throttle is an estab 
lished type for large valves, and is a favoured type in the small 
passages which lead from carburettors m automobile and aero 
engines (see fig ) The turning of the spindle causes the valve 
gradually to close the passage An altitude cock is employed in 
conjunction with the throttle for aero-engines to provide com 
pensation for the different conditions at various heights Large 
throttle valves for steam engines have a 
piston valve construction with packing 
rings, and the action is such that opening 
and closing can be performed with great 
ease Governor control acts on a throttle 
to regulate the engine speed, in winding 
engines the safety overwinding apparatus 
doses the throttle and applies the brakes 
in case of neglect on the part of the driver 
to reduce speed or stop at the correct times Big rolling mill 
engines are throttled and reversed with great precision by a steam 
servo motor mechanism set in motion by the dnver’s control lever 
THROWING THE DISCUS see Discus Throwing 
THRUSH, the name of two English species of the genus 
Turdtis, the type of the family lurdtdae, and of six American 
species of the family The first of these is the song thrush or 
mavis (T phtlomelus) , one of the finest songsters in Europe Com 
mon throughout Europe, this bird has a brown back and a speckled 
breast in both sexes 

It feeds very largely on worms and snails, which latter it 
“shells” by beating on a stone and then rubbing off the fragments 
of the mollusc’s “house ” It is an early breeder, rearing two 
broods a year, the nest a deep cup, is hned with mud cow dung 
and rotten wood, formed into a smooth liyer by the pressure of 
the bird s breast The eggs, four or five in number, are a bluish 
green, spotted with black 

The second species is the missel thrush (T visctvorus) also 
called mistletoe thrush, from its fondness for the bernes of that 
plant, and storm cock, from its habit of singing in squally 
weather It is larger than the last species, reaching a length of 
II in Otherwise it resembles its relative m appearance, but is 
greyer and has a white edge to the tail Its song is loud and 
wild, but less sweet than that of the mavis The bird boldly at 
tacks marauding crows, jays and even cats, driving them away 
from its nest The hermit thrush (Hyloctchla guttata) of North 
America is the finest songster of the continent The rufous tail 
and whitish eye nng are distmctive features The wood thrush 
(H mustekm), is little inferior to the last as a singer and has 
spotted sides as well as breast The ohve backed thrush (H ustu- 
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lata) has a similar lovely song 

The genus Turdus includes also the blackbird {qv)^ nng-ousel 
{see Ousel), fieldfare (gv), redwing {qv), and others 
eluded in the Turdtdae are the wheatears, stonechats and whm- 
chats (see Wheateae), redstarts (q v ), robins (see Redbreast), 
and hedge sparrows (see Sparrow) The “ant thrushes” belong 
to a different family (see Pitta) 

THRUSH. a contagious disease of nursing infants, known also 
as sprue or infantile sore mouth It is caused by a fungus (Otdnifn 
alhcans or Saccharomyces albtcans) which produces small, round 
ibh, white patches on the lining membrane of the mouth and throat 
and also on the surface of the tongue These patches, called 
aphthae^ consist of slight elevations of the outer (epithelial) 
layer of the mucous membrane, covering a small quantity of 
watery (serous) fluid When this outer layer, which contains the 
fungoid growth, peels off, a raw surface is exposed During an 
attack, which is of about 10 days’ duration, crops of aphthae 
usually succeed each other at brief intervals, rendering the mouth 
very sort, so that sucking becomes extremely painful The onset 
of the disease is accompanied by fever, cohe and diarrhoea 
Thrush nrely occurs in infants of normal health, and is dangerous 
only when the aphthae develop a gangrenous condition How 
ever, nursing infants whose normal vigor has been depressed by 
eruptive diseases, pneumonia or intestinal disorders, are liable to 
attack Effective preventive measures require not only absolute 
cleanliness of nipples and nursing bottles but also sterilization of 
milk and other food When the characteristic aphthae have ap* 
peared a thorough but gently managed washing of the mouth with 
a solution of boncic acid potassium permanganate or other mild 
antiseptic is recommended 

THRUST BLOCK see Bearings, Shipbuilding 
THUBURBO MAIUS (mod Henchir Kasbat) an ancient 
city of Roman North Afnca, m the province of Afnea proper, 
2 m N of the station of Pont du Fahs on the railway from Tunis 
to Kef Octavnn founded it near a native town, which was fused 
with it under Commodus The forum and its surroundings have 
been completely excavated The Capitohum is well preserved 

See A Merlin, Le Forum de Thuburbo Matus (1922) 
THUBURSICU NUMIDORUM (mod Kiiamissa), some 
20 m by road S W of South Ahras, the junction of the railway 
to Tebessa from the main line from Algiers to Tunis It was 
originally a native town, and became a Roman municipality under 
Trajan There are extensive Roman remains including two 
temples a large civil basilica, and a well preserved theatre 

THUCYDIDES (0oi;Ku5i5iit), Athenian histonin Materials 
for his biography are scanty, and the facts are of interest chiefly 
as aids to the appreciation of his life’s labour, the History of the 
Peloponnesian War He was anciently believed to hive been born 
m or about 471 b c , but modern criticism inclines to a later date, 
about 460 (vee Busolt, Gr Gesch in , pt 2 p 621) Thucydides’ 
father Olorus a citizen of Athens, belonged to a family which 
derived wcUth from the possession of gold mines at Scipte Hyle 
on the Thracian coast opposite Thasos His supposed connection 
with Miltiades s family was presumed from a similarity of names 
(Olorus was the name of Miltndess father m law), and rests 
on no surer evidence It is plain too that the statement that his 
tomb was at Athens a statement containing one manifestly anach- 
ronistic detail, IS not to be trusted No one knew where or how 
he died Even in antiquity there were three or four legends on 
the question, all of them obvious guesses As to the date of his 
death, it cannot have been very long after his return to Athens 
either at, or shortly after the time of the Tyranny of the 30 

The development of Athens during the middle of the 5th cen 
tury was, in itself, the best education which such a mind as that 
of Thucydides could have received The expansion and consohda- 
tion of Athenian power was completed and the inner resources of 
the city were being applied to the embellishment and ennoblement 
of Athenian life (see Cimon, Pericles) Yet the History tells 
us nothing of the literature, the art or the social hfe under whose 
influences its author had grown up The “Funeral Oration” con- 
tains, indeed his general testimony to tke value and the charm of 
those influences But he leaves us to supply all examples and de 


tails for ourselves Beyond a passing reference to pubhc “festi- 
vals,” and to “beautiful surroundings m private hfe,” he makes no 
attempt to define those “recreations for the spirit” which the 
Atheman genius had provided m such abundance He alludes to 
the newly built Parthenon only as containing the treasury, to the 
statue of Athena Parthenos which it enshrined, only on account 
of the gold which, at extreme need, could be detached from the 
image, to the Propylaea and other buildings with which Athens 
had been adorned under Pericles, only as works which had reduced 
the surplus of funds available for the war He makes no reference 
to Aeschylus, Sophocles, Euripides, Aristophanes, the architect 
Ictinus, the sculptor Pheidus, the physician Hippocrates, the 
philosophers Anaxagoras and Socrates Herodotus, if he had dealt 
with this period, would have found countless occasions for in- 
valuable digressions on men and manners, on letters and art The 
difference between the methods of the two historians arises from 
the fact that Thucydides was writing of events which were con 
temporary with the audience for which he wrote, whereas Herodo 
tus dealt with the story of a war which had taken place 30 years 
before the time of his writing and of preliminaries of that war 
which extended into an unstoned past 
The biography which bears the name of Marcellmus states 
that Thucydides was the disciple of Anaxagoras in philosophy 
and of Antiphon in rhetoric There is no evidence to confirm this 
tradition But Thucydides and Antiphon at least belong to the 
same rhetorical school and represent the same early stage of Attic 
prose It is probable that both of them were fired with enthusiasm 
for that Sicilian Greek rhetoric with which Gorgias amazed the 
Athens of 427 Both writers used words of an antique or decidedly 
poetical cast, both point verbal contrasts by insistmg on the 
precise difference between terms of similar import, and both use 
metaphors somewhat bolder than were congenial to Greek prose 
in its riper age The differences, on the other hand, between the 
style of Thucydides and that of Antiphon arise chiefly from two 
general causes First, Antiphon wrote for hearers, Thucydides 
for readers, the latter consequently, can use a degree of con 
densation and a freedom m the arrangement of words which would 
have been hardly possible for the former Again, the thought of 
Thucydides is often more complex than any which Antiphon un- 
dertook to mterpret, and the greater mtricacy of the historian’s 
style exhibits the endeavor to express each thought^ Few things 
in the history of literary prose are more mteresting than to watch 
that vigorous mind m its struggle to mould a language of mag- 
nificent but immature capabilities The obscurity with which 
Thucydides has sometimes been reproached often arises from the 
very clearness with which a complex idea is present to his mind, 
and his strenuous effort to present it in its entirety He never sac 
rifices thought to language but he will sometimes sacrifice lan- 
guage to thought A student may always be consoled by the re 
flection that he is not engaged in unravelling a mere rhetorical 
tangle Every light on the sense will be a light on the words , and 
when, as is not seldom the case, Thucydides comes victoriously 
out of this struggle of thought and language, having achieved per- 
fect expression of his meaning m a sufficiently lucid form, tfien 
his style rises into an intellectual brilliancy (thoroughly manly, 
and also penetrated with intense feeling) which nothing m Greek 
prose literature surpasses In one sense, a moral sense Thucydides 
IS unique among Greek authors To him the “good” is not a 
term with the peculiar Greek connotation of it, but one which he 
uses with the same meaning which it possesses to day 
The uncertainty as to the date of Thucydides’ birth renders 
futile any discussion of the fact that before 43 r he took no 
prominent part in Atheman politics If he was bom in 455, the 
fact needs no explanation, if m 471, it is possible that his oppor- 
tunities were modified by the necessity of frequent visits to 
Thrace, where the management of such an important property as 
the gold-mmes must have claimed his presence The manner m 
which he refers to his personal influence m that region is such 
as to suggest that he had sopietimes resided there (iv 105, i) 
He was at Athens m the spring of 430, when the plague broke out 
If his account of the symptoms has not enabled physicians to 
^See Jebh’s Attic Orators, i 35 
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agree on a diagnosis of the malady, it is at least singularly full 
and vivid He had himself been attacked by the plague , and, as he 
bnedy adds, had seen others suffer ” 

The turmng pomt in the hfe of Thucydides came m the winter 
of 424 He was then 47 (or, according to Busolt, about 36), and 
for the ffrst tune he is found holding an ofhcial position He was 
one of two generals entrusted with the command of the regions 
towards Thrace (rdlsrlOp^T^s), a phrase which denotes the whole 
Ihracian Seaboard from Macedonia eastward to the vicinity of 
the Thracian Chersonese, though often used with more special 
reference to the Chalcidic peninsula His colleague m the com* 
mand was Eucles About the end of Nov 424 Eucles was m Am 
phipolis, the stronghold of Athenian power in the north west 
To guard it with all possible vigilance was a matter of i3eculiar 
urgency at that moment The ablest of Spartan leaders, Brasidas 
{qv)y was m the Chalcidic peninsula, where he had already gamed 
rapid success , and part of the population between that peninsula 
and Amphipolis was known to be disaffected to Athens Under 
such circumstances we might have expected that Thucydides who 
had seven ships of war with him, would have been ready to co 
operate with Eucles It appears, however, that with his ships, he 
was at the island of Thasos when Brasidas suddenly appeared be 
fore Amphipohs Eucles sent m all haste for Thucydides, who ar 
nved with his ships from Thasos just in time to beat off the enemy 
from Eion at the mouth of the Strymon but not in time to save 
Amphipohs The profound vexation and dismay felt at Athens 
found expression in the punishment of Thucydides, who was exiled 

From 423 to 404 Thucydides lived on his property in Thrace, 
but much of his time appears to have been spent in travel He 
visited the countries of the Peloponnesian allies {cf his account 
of the battle of Mantmeia m 418, the Spartan version of the 
story), recommended to them by his quabty as an exile from 
Athens , and he thus enjoyed the rare advantage of contemplating 
the war from various points of view He speaks of the increased 
leisure which his banishment secured to his study of events He 
refers p>artly, doubtless, to detachment from Athenian politics, 
partly also, we may suppose, to the opportunity of visiting places 
signalized by recent events and of examining their topography 
The local knowledge which is often appmrent in his Sicilian books 
was acquired at tlus period He visited Syracuse after the siege 
was over This is shown by the accuracy of his topography, and 
by the fact that his knowledge of affairs at Athens contemporary 
with the siege came to an end at the time of the departure from 
Athens of the last reinforcements sent to Syracuse showing that 
he drew information from the Athenian prisoners The mind of 
Thucydides was naturally judicial, and his impartiality (which 
seems almost superhuman by contrast with Xenophon’s Hellemca) 
was in some degree a result of temperament But it cannot be 
doubted that the evenness with which he holds the scales was 
greatly assisted by his experience dunng these years of exile 

His own words make it clear that he returned to Athens at 
least for a time, in 404, though the precise date is uncertain The 
older view was thit he returned some six months after Athens 
surrendered to Lysander More probably he was recaUed by the 
special resolution carried by Oenobius prior to the acceptance of 
lysander’s terms (Busolt tbtd y p 628) The preponderance of 
testimony certainly goes to show that he died in Tlirace, and by 
violence It would seem that when he wrote chapter 116 of his 
third book, he was ignorant of an eruption of Etna which took 
place in 39^ There is indeed strong reason for thinking that he 
did not live later than 399 The abruptness with which the History 
breaks off agrees with the story of a sudden death The historian’s 
daughter 1$ said to have sav^ the unfinished work and to have 
placed It in the hands of an editor This editor, according to one 
account, was Xenophon, to whom Diogenes Laertius (11 6, 13) 
assigns the credit of having ^^brought the work into reputation, 
when he might have suppressed it ” The tradition is, however, 
very doubtful, it may have been suggested by a feeling that no 
one then living could more appropriately have discharged the 
office of literary executor than the writer who, in his Heltemca, 
continued the narrative 

lilie History-^At the outset of the Htstoty Thucydides indi- 


cates his general conception of his work, and states the principles 
which governed its composition His purpose had been formed at 
the very beginning of the war, in the conviction that it would prove 
more important than any event of which Greeks had record The 
leading belligerents, Athens and Sparta, were both in the highest 
condition of effective equipment The whole Hellenic world (m 
eluding Greek settlements outside of Greece proper) was divided 
into two parties, either actively helping one of the two combatants 
or meditating such action Nor was the movement confined within 
even the widest limits of Hellas, the “barbarian” world also was 
affected by it — the non Hellenic populations of Thrace, Mace 
donia, Epirus, Sicily and, finally, the Persian kingdom itself The 
aim of Thucydides was to preserve an accurate record of this 
war, not only in view of the intrinsic interest and importance of 
the facts, but also in order that these facts might be permanent 
sources of political teaching to posterity His hope was, as he says 
that his History would be found profitable by ‘ those who desire 
an exact knowledge of the past as a kty to the future, which m 
all probability will repeat or resemble the past The work is meant 
to be a possession for ever not the rhetorical triumph of an hour ” 
As this context shows the oft quoted phrase “a possession for 
ever,” had, in its author’s meaning, a more definite import than 
any mere anticipation of abiding fame for his History It referred 
to the permanent value of the lessons which his History contained 
Such being the spirit in which he approached his task it is in 
teresting to enquire what were the points which he himself con 
sidered to be distinctive in his method of executing it His Greek 
predecessors m the recording of events had been, he conceived 
of two classes First, there were the epic poets with Homer at 
their head, whose characteristic tendency, in the eyes of Thucyd 
ides, IS to exaggerate the greatness or splendour of things past 
Secondly, there were the Ionian prose writers whom he calls 
“chroniclers” (see Logocraphi) whose general object was to 
diffuse a knowledge of legends, preserved by oral tradition, and of 
written documents (usually lists of officials or genealogies) pre 
served in public archives, and they published their materials as 
they found them without criticism Thucydides describes their 
work by the word ^wriBtPat but his own by ^vyyp 6 i(t>€i.v — the 
difference between the terms answering to that between compila 
tion of a somewhat mechanical kind and historical composition 
m a higher sense Ihe vice of the “chroniclers ” m his view is 
that they cared only for i>opulanty, and took no pains to make 
their narratives trustworthy Herodotus was presumably rc 
garded by him as in the same general category 
In contrast with these predecessors Thucydides has subjected 
his materials to the most searching scrutiny The ruling principle 
of his work has been strict adherence to carefully verified facts 
“As to the deeds done in the war I have not thought myself at 
liberty to record them on heirsay from the first informant or on 
arbitrary conjecture My account rests either on personal knowl 
edge or on the closest possible scrutinv of each st itement made 
by others The process of research was laborious because con 
flirting accounts were given by those who had witnessed the 
several events as partiality swayed or memory served them ” 

Tfie Speeches might be supposed that the speeches which 
Thucydides has introduced into his History conflict with this 
standard of scientific accuracy, it is therefore well to consider 
their nature and pun>osi rather closely The speeches constitute 
between a fourth and a fifth part of the History If they were 
eliminated an admirable narrative would indeed remain with a 
few comments usually brief, on the more striking characters and 
events But we should lose all the most vivid light on the inner 
workings of the Greek political mind on the motives of the actors 
and the arguments which they used — in a word, on the whole 
play of contemporary feeling and opinion To the speeches is due 
in no small measure the imperishable intelleetual interest of the 
History y since it is chiefly by the speeches that the f ids of the 
Peloponnesian War are so lit up with keen thought as to become 
illustrations of general laws and to acquire a picrmanent sugges 
tiveness for the student of politics When Herodotus made his 
persons hold conversations or deliver speeches he was following 
the precedent of epic poetry, his tone is usually colloquial rather 
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than rhetorical, he is merely making thought and motive vivid in 
the way natural to a simple age Thucydides is the real founder 
of the tradition by which historians were so long held to be war- 
ranted in introducing set speeches of their own composition His 
own account of his practice is given m the following words **As 
to the speeches made on the eve of the war, or in its course, I 
have found it difficult to retain a memory of the precise words 
which I had heard spoken , and so it was with those who brought 
me reports But I have made the persons say what it seemed to 
me most opportune for them to say m view of each situation , at 
the same time I have adhered as closely as possible to the general 
sense of what was actually said ” So far as the language of the 
speeches is concerned, then, Thucydides plainly avows that it is 
mainly or wholly his own As a general rule, there is little at 
tempt to mark different styles The case of Pencles, whom Thucyd- 
ides must have repeatedly heard, is probably an exception the 
Thutydidean speeches of Pencles offer several examples of that 
bold imagery which Aristotle and Plutarch agree m ascribing to 
him, while the ‘ 1 uneral Oration,” especially, has a certain majesty 
of rhythm a certain union of impetuous movement with lofty 
grandeur, which the historian has given to no other speaker Such 
strongly marked characteristics as the curt bluntness of the Spar- 
tan ephor Sthenelaidas, or the insolent vehemence of Alcibudes, 
are also indicated But the dramatic truth of the speeches gen- 
erally resides m the matter, not in the form In regard to those 
speeches which were delivered at \thens before his banishment m 
424 (ind seven such speeches are contained m the History) 
Thucydides could rely either on his own recollection or on the 
sources accessible to a resident citizen In these cases there is 
good reason to believe that he has reproduced the substance of 
what was acluilly said In other cases he had to trust to more 
or less imperfect reports of the “general sense \ and m some in 
stances no doubt, the speech represents simply his own conception 
of what il would have been “most opportune” to say The most 
evident of such instances occur m the addresses of leaders to their 
troops The historian s aim in these military harangues (which 
are usually short) is to bring out the points of a strategical situa 
tion, a modern writer would have attained the object by com 
nients prefixed or subjoined to his account of the battle The 
comparative indiftcrence of Ihucydides to dramatic verisimilitude 
m these military orations is curiously shown by the fact that the 
speech of the general on the one side is sometimes as distinctly 
a reply to the speech of the general on the other as if they had 
been delivered in debate We may be sure, however, that, w&er 
ever Thucydides had any authentic clue to the actual tenor of a 
speech, he preferred to follow that clue rather than to draw on 
his own invention ^\hy, however, did he not content himself 
with simply stating in his own person, the arguments and opinions 
which he conceived to have been prevalent? The question must be 
viewed from the standpoint of a Greek m the 5th century b c 
Epic poetry had then for many generations exercised a powerful 
influence over the Greek mind Homer had accustomed Greeks 
to look for two elements m any complete expression of human 
energy — first, an account of a man’s deeds, then an image of his 
mind in the report of his words The Homeric heroes are ex 
hibitcd both m action and m speech Further, the contemporary 
readers of Thucydides were men habituated to a civic life in which 
public speech played an all-important part Every adult citizen 
of a Greek democracy was a member of the assembly which de- 
bated and decided great issues The law courts, the festivals the 
drama, the market place itself, ministered to the Greek love of 
animated description To a Greek of that age a written history 
of political events would have seemed strangely insipid if speech 
m the first person,” had been absent from it, especially if it did 
not offer some mirror of those debates which were inseparably as 
sociated with the central interests and the decisive moments of 
political life In making historical persons say what they might 
have said, Thucydides confined that oratorical licence to the pur- 
pose which IS Its best justification, with him it is strictly dra- 
matic, an aid to the complete presentment of action, by the vivid 
expression of ideas and arguments which were really current at 
the time Among later historians who continued the practice. 


Polybius, Sallust and Tacitus most resemble Thucydides in this 
particular 

Divisions of the Book -^Tht present division of the History 
into eight books is one which might well have proceeded from 
the author himself, as being a natural and convenient disposition 
of the contents The first book, after a general introduction, sets 
forth the causes of the Peloponnesian War The first nine years 
of the war are contained in the second, third and fourth books 
— three years m each The fifth book contains the tenth year, 
followed by the interval of the “insecure peace ” The Sicilian ex 
pedition fills the sixth and seventh books The eighth book opens 
that last chapter of the struggle which is known as the “Decelean” 
or “Ionian” War, and breaks off abruptly in the year 41 1 

The principal reason against believing that the division into 
eight books was made by Thucydides himself is the fact that a 
different division, into 13 books, was also current in antiquity, as 
appears from Marcelhnus (§58) It is very improbable (indeed 
hardly conceivable) that this should have been the case if the 
eight book division had come down from the hand of the author 
We may infer, then, that the division of the work into eight books 
was introduced at Alexandria — perhaps m the 3rd or 2nd century 
BC That division was already familiar to the grammarians of 
the Augustan age Dionysius of Halicarnassus, who recognizes 
It, has also another mode of indicating portions of the work, viz , 
by sUchometnay or the number of lines which they contained 
Thus, m the ms which he used, the first 87 chapters of book 1 
contained about 2000 lines (equivalent to about 1,700 lines in 
Bekker’s stereotyped 8vo text) (On the order of composition, 
$€e Pf LOPONNESiAN War ad intt , and Greece Ancient History y 
§ Authorities ) 

The division of the war by summer and winter (xard depot 
Kal — fhe end of the winter being considered as the end 

of the year — is perhaps the only one which Thucydides himself 
used, for there is no indication that he made any division of the 
History into books His “summer” includes spring and autumn 
and extends, generally speaking, from March or the beginning 
of April to the end of October His “winter” (November to Feb- 
ruary inclusive) means practically the period during which mill 
tary operations, by land and sea, are wholly or partly suspended 
When he speaks of “summer” and “winter” as answering respec- 
tively to “half” the year (v 20, 3), the phrase is not to be 
pressed , it means merely that he divides his year into these two 
parts The mode of reckoning is essentially a rough one, and is 
not to be viewed as if the commencement of summer or of wmter 
could be precisely fixed to constant dates For chronology, be 
sides the festivals, he uses the Athenian list of archons, the Spar- 
tan list of ephors and the Argive list of priestesses of Hera 

There is no reference to the History of Thucydides in the ex- 
tant Greek writers of the 4th century b c , but Lucian has pre- 
served a tradition of the enthusiasm with which it was studied 
by Demosthenes Ihe great orator is said to have copied it out 
eight times, or even to have learnt it by heart The Alexandrian 
critics acknowledged Thucydides as a great master of Attic 
Sallust, Cornelius Nepos, Cicero and Quintilian are among the 
Roman writers whose admiration for him can be traced m their 
work or has been expressly recorded The most elaborate ancient 
criticism on the diction and composition of Thutfydides is con 
tamed in three essays by Dionysius of Halicarnassus 

Bibliography — Among the best mss of Thucydides, the Codex 
Vatieanus 126 (nth centurv) represents a recension made in the 
Alcxandrnn or Roman age In the first six books the number of 
passages in which the Vatieanus alone has preserved a true reading 
IS comparatively small, in book vii it is somewhat larger, m book 
viii it IS so large that here the Vatieanus, as compared with the other 
mss, acquires the charicter of a revised text Other important mss 
arc the Palatinus 252 (nth century), the Casselanus (ad 1252), 
The Augustanus Monacensis 430 (ad 1301) A collation, m books 
1, 11, of two Cambridge mss of the isth century (Nn 3, 18, Kk s, 
iq) has been published by Shilleto Several Parisian mss (H C A I ) 
and a Venetian mss (V ) collated by Arnold, also deserve mention 
The Aldme ed was pub m 1502 It was formerly supposed that 
there had been two Juntme eds Shilleto, m the “Notice’^ prefixed 
to bk 1 , first pointed out that the only Juntme ed was that of 
1326, and that the belief m an earlier Juntme of 1506, arose merely 
from the accidental omission of the word vtcestmo in the Latin 
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vemon of the imprint Some papyrus fragments were published in 
Grenfell and Hunt’s Oxyrhynchus pafiyn (1908), vi, which also 
contains an anonymous commentary (pub ist century) on Thuc. u 
A useful ed is Classen’s, in the Weidmann senes (1862-78, new ed 
by Steup, 1882-92) , each book can be obtained separately Arnold’s 
ed (1848-51) contains much that is still valuable For bks i and u 
ShiUeto’s ed (1872-76) furnishes a commentary which, though not 
full, deals admirably with many difficult pomts Among other 
important complete eds , it is enough to name those of Duker, Bekker, 
Goeller, Poppo and Kruger For eds of separate books and selections 
(up to 189s) see J B Mayor’s Gutde to the Choke of Chsstcal Books 
Special mention may be made of those by E C Marchant Later 
eds of the text arc by H Stuart Jones (1900-01), in the Oxford 
Scnptorum classtcorum btbhotheca, and C Hude (“Tcubner Senes,” 
1901, ed minor, 1903) B6tant’s lexicon to Thucydides (1843) is 
well executed Jowett’s trans (1883) is supplemented by a vol of 
notes Dale’s version (Bohn) also deserves mention for its fidelity, 
as Crawley’s (1876) for its vigour Thucydides and the History of 
Hts Age by G B Grundy, discusses various general questions con- 
nected with the history of the time, and has a long summary of the 
controversy on the mode and times in which the histonan composed 
his work Hellemra ti88o) contains an essay on ^‘Thc Speeches of 
Fhucydides” which has been trans into German (rce Eduard Meyer, 
Forschungen zur alien Geschtchte Bd 11 pp 269-436) The best 
clue to Thucydidean bibl is m Engelmann’s Scnptores graeci (1880), 
supp by the arts by G Meyer, in Bursian’s Jahresbencht (1895) Ixxix , 
(1897) Ixxxviii Busolt, Gnechische Geschtchte, lu 616-693, is invalu 
able For the life of Thucydides, U von Wilamowitz Moellendorff 
“Die Thukydides-Legende,” Hermes (1878) xu is all important All 
works on ancient Greek history contam discussions of Thucydides, 
and see J B Bury’s Anc Greek Htstonam (1909) and Cambridge 
Anc History, vol iv and v (1926-27) (R C J , X ) 

THUGGA (mod Dougga), an ancient city of North Africa, 
lying on a commanding site about i m W of the military road 
from Carthage to Tebessa (68 m by road SW of Tunis) Its 
importance dates from Punic times, and it appears to have been 
taken from Carthage by the Numidian king Masimssa in the 2nd 
century bc Its most important buildings date from cad 150- 
250 and It only became a municipality under Septimius Scverus, 
and a colony even later The well preserved Capitohum, or 
Temple of Jupiter, Juno and Minerva, built by Marcus Aurehus, 
occupies the finest position m the city, to the west of it lies the 
forum, and to the cast the Temple of Mercury West of the 
forum, which is surrounded by fortifications of the Byzantine 
period, lies the beautiful crescent shaped Temple of Caelestis, the 
Phoenician Tanit, built in the time of Alexander Severus 
To the north east of the forum is a well preserved theatre, built 
m AD 166-169, with a splendid view over the surrounding coun- 
try To the north is a large temple of Saturn (ad 195), the 
Romamzed form of Baal Hammon, with six large columns, and 
close to it IS a small (Christian church, while to the west he the 
remains of what may have been the pre-Roman acropolis, with 
na ive tombs, dolmemc in form, beyond it, and further on again 
are the remains of a circus To the south east of the forum 
built against the hill side, is a group of interesting private houses 
decorated with mosaics and fountains 
THUGS, a well organized confederacy of professional assas- 
sins, who travelled m gangs through India, wormed themselves 
into the confidence of wayfarers and, when a favourable oppor 
tumty occurred, strangled them by throwing a handkerchief or 
noose round their necks, and then plundered and buned them 
(Sanskrit sthag^ to conceal, hence sthaga, a cheat, in modern 
vernaculars thag) All this was done according to certain ancient 
and rigidly prescribed forms and after the performance of special 
religious rites, in which the consecration of the pickaxe and the 
sacnfice of sugar formed a pronunent part From their using the 
noose they were also frequently called Phanstgars, or “noose- 
operators Though they themselves traced their origin to seven 
Mohammedan tribes, Hindus appear to have been associated with 
them at an early period, at any rate, their religious creed and 
practices as staunch worshippers of Kali (Devi, Durga), theHindu 
goddess of destruction, had certainly no flavour of Islam The 
fraternity possessed also a jargon of their own (Ramast), as well 
as certain signs by which its members recognized each other 
Though sporaAc efforts were made towards the extinction 
of the gangs, it was not till Lord W Bentinck (1828-35) took 
vigorous steps that the system was senously attacked His chief 
agent, Captain (afterwards, Sir William) Sleeman, with the co- 
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operation of a number of native states, succeeded so well m 
grappling with the evil that, up to Oct 1835, no fewer than 1,562 
Thugs had been committed, of whom 382 were hanged and q86 
transported or impnsoned for life According to the Thuggee and 
Dacotty Report for 1879, number of registered Funjibi and 
Hindustani Thugs then still amounted to 344, but all of these had 
already been registered as such before 1852, and the whole fra 
ternity may now be considered as extinct 

Full particulars concerning the system of Thagi are given b> Dr 
Sherwood, On the Murderers called Phansigars, and J Shakesptar, 
Observations regarding Bradheks and Ihegs (both treatises in vol xui 
(1820), of the Astatic Researches) , W N Sleeman, Ramaseeana, or a 
Vocabulary of the Language used by the Thugs, with an Introduction 
and Appendix (Calcutta, 1836) , Meadows Taylor, Confessions of a 
Thug (1839, new ed 1879) 

THUGUT, JOHANN AMADEUS FRANCIS DE 
PAULA, Baron (1736-1818), Austnan diplomatist, was born 
at Lmz on May 24, 1736 In 1769 he was appointed charg6 
d’affaires at Constantinople, and m that capacity secured a gnnt 
of money and a promise of the territory of Little Wallachia from 
the Turks during the negotiations connected with the first par 
tition of Poland (See Poland History ) In 1771 he was ennobled 
and appointed mternuncio at Constantinople and was actively 
engaged, under the direction of Prince Kaunitz, in all the diplo 
macy of Austria in Turkey and Poland until he secured the 
cession of the Bukovma on May 7, 1775 

After 1775 Thugut travelled m I ranee and Italy, partly on 
diplomatic service In 1778 he acted as intermediary in Maria 
Theresa’s negotiations with I redenck the Great In 1 780 he 
was Austrian envoy in Warsaw, but m 1783 applied for leave and 
spent four years m Pans, where he invested his savings and be- 
came acquainted with many of the leaders m the Revolution 
From 1787 to 1789 he was minister at Naples In 1790 he was 
sent by the emperor Joseph II to Bucharest, nominally as com 
missioner with the hospodar of Wallachia, but in reality m 
order that he might open negotiations for fieate with the Turks 
In 1792 he was associate diplomatic agent at the headquarters of 
the allied army which invaded 1 ranee, and was then appointed 
“director of the foreign affairs of Austria” (March 25, 1793), 
becoming chancellor in 1794, on the death of Kaumtz 

The selfish policy which Thugut followed (1793-1800) in 
Austria was bitterly resented by her allies, and although Thugut 
probably thought that he was only doing his duty, he committed 
many acts which were more than dubious After the defeats of 
Austria m Italy in 1796-97 and the Peace of C^mpo Formio, it 
became a fixed object with the French, and with a growing party 
in Austria who held him responsible for the disasters of the war, 
to secure Thugut’s removal 

The battle of Hohcnlinden (Dec 3, 1800) made his position 
untenable He retired irom public life, and left Vienna for 
Pressburg He afterwards returned to Vienna and lived quietly 
on a pension of 7,000 florins till his death on May 28, 1818 

THUILLE, LUDWIG (1861-1907), German composer, was 
born at Bozen (Bolzano) on Nov 30, 1861 After being taught 
by his father, an amateur, and by Pembour at Innsbruck, he 
went to Munich m 1879 finish hi^ studies under Barmen and 
Rheinberger In 1883 he was appointed professor at the Munich 
school of music, and while there became a close friend of Alexan 
der Ritter and Richard Strauss His first opera, Theuerdank, was 
produced m Munich in 1897, a second, Lohetanz, at Mannheim m 
1898 and a third, Gugeline, at Bremen in 1901 Two interesting 
choral Nvo’^ks are Traumsommemacht, for female voices, and 
Weihnacht ttn Walde, for men’s chorus (op 14) His chamber 
music includes a sextet, op 6, for piano and wind instruments 
(1887) and a violoncello sonata 

See Friednch Munter, Ludwig Thutlle (Munich, 1933) 

THULE (tho^ole), Greek and Roman name for the most 
northerly known land in the Atlantic Pytheas (c 300 b c ) calls 
It the most northerly of the British Isles, reached after 6 days’ 
sail from Britain , it was mhabited, but corn grew there sparingly 
and ripened ill, m summer the nights were long and bright The 
few surviving fragments of his works do not determine where 
his Thule was, but Mlillenhoff is probably right in thinking it 
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was the Shetlands The Faeroes, Iceland and Norway are much 
lesb likely Agricoh s fleet m a d 84 sailing up the east coast 
of Scotland is said to have espied but not to have reached Thule 
{dtspecta est fhule) but the phrase is merely hterary The 
actual point meant may be the Orkneys or the Shetlands, or 
even some fragment of Scotland seen across the water In some 
later writers (Procopius, etc ) Thule seems sometimes used to 
denote Scandinavia The phrase '‘ultima Thule ’ is commonly 
used to describe the farthest limit possible 

THULIUM, a very rare metallic element (symbol Tm, atomic 
number 69, atomic weight 1694) of the rare-earth group, was dis 
covered by Cleve m 1879 while examining crude erbium oxide It 
was first obtained in the form of a pure compound by C James 
in 1911 by the fractional cr> stallization of its bromate Thulium 
occurs to a very slight extent along with its commoner associates 
m the minerals gadolmite, euxemte, xenotime, etc Very large 
quantities of the minerals must be employed to obtain a little 
pure salt The oxide, of i greenish-white colour, gives a beautiful 
carmine glow when gently heated in the Bunsen burner Salts of 
thulium possess a pale green colour and solutions show a very 
characteristic absorption spectrum ( 5 ee Rare Earths ) (C J ) 

THUN, a picturesque town m the Swiss canton of Bern, built 
on the banks of the Aar, just as it issues from the Lake of Thun, 
and by rail 19 m S E of Bern Its population m 1920 was 14,162, 
mostly German spe iking and Protest ints, in 1928 (Jan ist) it 
was estimated at 18450 from 1798 to 1802 Thun was the 
capital of the canton Oberland of the Helvetic Republic It is 
now the capital of thi Bernese Oberland 

THUN, LAKE OF, in the Swiss canton of Bern, the second | 
lake (the first being that of Brienz) into which the river Aar {qv) 
expands These two lakes occupy an ancient terminal basin of a 
glacier and are separated by a lacustrine delta on which Inter- 
laken stands Lake Thun (with the town of Thun at its north- 
western end) IS iii m long, 2 m wide, its maximum depth 1$ 
712 ft, while Its area is i8i sqm, and its altitude 1,8^7 ft 

THUNDER, the noise which accompanies or follows a flash 
of lightning {qv)y on account of the air disturbance caused by 
the sudden heiting and expansion of air during the electrical dis 
charge {See Atmospheric Elictricity and Metforoiogv ) 

THUNDERSTORMS Since the middle of the 18th cen 
tury It has been realized that lightning is an electric spark, and 
that thunder is the noise produced by the spark The natural 
tendency was to assume that the meteorological phenomena of 
the thunderstorm, and espieially the heavy rainfall, were pro 
duced by electncity The modern view is that the rainstorm is the 
primary phenomenon and th it the electricity is incidental 

AS METEOROLOGICAL PHENOMENA 

The common feature of thunderstorms is their great vertical 
extent The base of a cloud may be between i and 2 km above 
the ground The summit may reach the level gf the cirrus clouds, 
at a height of 9 km or more 

To explain the motive power required for the production of 
such a cloud we must consider the behaviour of dry air and 
moist air when subject to changes of pressure Air is heated by 
compression and cooled by expansion If, however, the air con 
tains drops of water the rise of temperature causes evaporation, 
and some of the energy used in comp)resBing the air is converted 
into latent heat Ihe same increase of pressure produces less rise 
of temperature in wet air than m dry air Conversely, the ex- 
pansion of saturated air m which condensation is talung place 
will be accomixmied by a smaller fall of temperature than the 
expansion of dry air T urther if two masses of air have the same 
tempenture initially and both are cooled by the reduction of 
pressure, the wet air will not only be the warmer at the end of 
the process but will also be lighter, and occupy more space In 
the atmosphere where masses of air can move freely, those masses 
which contain cloud lend, on the whole, to be the more buoyant 
Thus we have a general explanation of the formation of cumulus 
cloud The air in the lower part of the atmosphere is warm, and 
contains water in the form of vapour If some of this air is 
earned upwards to a level where the pressure is lower, the tem- 


perature falls, and at a certain height condensation begins The 
air brought from below may be at the same temperature as the 
surrounding air at this height, but as condensation proceeds the 
rising air remains comparatively warm, and it may be lighter than 
Its surroundings A cloud has begun to form, and, as the top 
of the cloud rises, air from below takes its place, and the cloud 
tends to grow The conditions favourable for the growth of a 
cumulus cloud are (i) The upper air into which the cloud grows 
IS cold, preferably with a lapse rate approaching the limiting value 
10® C per kilometer (2) The lower air contains much water 
vapour, and is not too stable, if vigorous convection is taking 
place, the lapse rate m this lower air may even exceed 10® C per 
kilometer By the time the cloud has grown to a height of some 
kilometers, the difference between the pressure at the bottom of 
the cloud and at other points at the same level will be very 
great, and the upflow of air through the cloud very violent In the 
rising air condensation proceeds rapidly Some of the drops are 
earned up by the air They are frozen to fomi soft hail, and then 
covered by more ice to become true hail The raindrops or hail- 
stones get thrown out of the more vigorous ascending currents and 
are able to fall through and out of the clouds 

Experience shows that these are the circumstances in which 
the electrical phenomena which characterize thunderstorms occur 
According to some observers there is no true thunderstorm without 
the formation of false cirrus at the top of the cloud In the early 
stages of growth the air surrounding the top of a cloud is com 
paratively dry, and the parts of the cloud earned away by eddies 
re ev iporate When the cloud towers up to the cirrus level, where 
the temperature is so low that very little moisture can be held 
in the gaseous state, evaporation can no longer take place at the 
top of the cloud, and when the ascending air mixes with the other 
air of that height, numerous ice crystals build up the cap of false 
cirrus 

Types of Thunderstorms^Thunderstorms can be divided 
into four classes — 

(а) Storms Produced in Air Which Is More or Less Stationary 
—The condition for the production of these storms is the devel 
opment of instability by the warming of the ground, water evapo 
rated from the ground and from vegetation is carried up by the 
convection currents to the level at which condensation takes 
place If the air originally above this level is cold enough, the 
lapse of temperature being greater than m a nascent cloud, these 
thunder clouds will develop freely 

(б) Storms Produced in Air Which Has Travelled from a Colder 
Region to a B armer — When air flows over warm ground or warm 
water, heat imy be communicated to the air sufficiently rapidly 
for the stratification to become unstable Under these conditions, 
thunder showers develop They are usually of small extent 

(r) Storms Produced by the Interaction of Converging Air Cur* 
rents — WTien a current of cold air meets a current of warm air, the 
warmer air, being lighter, is forced upwards As the warm air 
reaches the condensation level cloud is formed, and if conditions 
are favourable the clouds tower upwards so that the passage of 
the “cold front” is marked by a brief thunderstorm 

{d) Storms Produced by the Interaction of Parallel Currents — 
If the general distribution of pressure is such that a current of 
polar air flows alongside a current of warmer air, a travelling area 
of instability is produced Thunderstorms of great intensity de 
velop and may extend for a hundred miles or more in the direction 
of the currents 

The Distribution of Thunderstorms —The storms of class 
(fl) are most frequent in the Tropics, they occur also in summer 
in the temperate zone These storms show a well marked diurnal 
vanation, they develop generally during the afternoon 

The storms of class (6) are characteristic of the rear of baro- 
metric depressions, and occur over the sea, in winter, when aif 
from high latitudes is blowing over comparatively warm water 
On the western coasts of the Bntish Isles such storms are not 
infrequent The storms which occur at night on certain coasts 
in the Tropics, when the off shore breezes set m, may also be 
included m class (b) 

The “cqld-front** storms of class (c) are met with in the tetn^ 
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perate aone They are associated with hne^squalis The progress I 
of a cold-front and its attendant thunderstorms can sometimes I 
be followed for hundreds of miles by observers of “atmosphencs ” i 

Thunderstorms are most frequent m the Tropics The average | 
number of days in which thunder is reported, annually, is as 
high as 143 at Leon in Mexico, and 1^3 at Batavia, in Java On 
the other hand, m the desert countnes thunderstorms are almost 
unknown. They are rare in high latitudes For numerous land sta 
tions in the Northern Hemisphere, Brooks has computed the 
annual average of 25, for the land of the Southern Hemisphere 
(excluding Antarctica), the average is 44 His estimate for the 
whole globe, land and sea, is 16 As m all such statistics, the num 
ber IS intended to refer to the number of days on which thunder is 
audible at any time 

In many parts of the world thunderstorms are not most fre 
quent in summer because that is a dry season 1 his is the case m 
Mediterranean countnes At Barcelona and at Rome, thunder- 
storms are most common in September Similar influences are felt 
m Switzerland, where thunderstorms are less frequent at the end 
of June than at its beginning, or m the last part of July 

AS £L£CTSICAX PHENOMENA 

To the eye, a hghtnmg flash is instantaneous and it cannot 
be seen whether it begins at one end or the other It is clear, 
however, that the resistance of the air to the electric stress must 
break down, in the first instance, at one definite point The air at 
this point is ionized and becomes a conductor and the greatest 
electric stress is transferred to a neighbouring point The dis- 
charge is therefore progressive From theoretical considerations 
and from laboratory experiments, G C Simpson has proved that 
such a progressive discharge always proceeds from a positively 
charged body towards a negatively charged body The spark is 
frequently branched, and it is the rule for the branches to lead 
away from the positively charged body When a branched light- 
ning flash is seen, the direction m which electricity is passing can, 
therefore, be stated 

The absence of branches indicates that the flash has passed 
from a positive charge spread over a wide area to a more con- 
centrated negative charge Simpson classified numerous photo- 
graphs of lightning, amongst which were 418 flashes which ap 
peared to be approximately vertical In 242 of these flashes there 
were branches pointing downwards, in only three were branches 
pointing upwards In the former cases the clouds from which the 
lightning proceeded must have been positively charged, in the 
latter cases the cloud must have been negatively charged Even if 
negatively charged clouds preponderated m the cases in which 
the flashes were unbranched, the positively charged clouds were m 
the majority 

The colour of lightning flashes vanes considerably According 
to Trabert's observations at the mountain station on the Sonn 
blick, where the electric field during a thunderstorm is so strong 
that brilliant St Elmo’s fire can be observed, blue lightning is to 
be seen when negative electricity is being discharged by St Elmo’s 
fire, and red lightning is associated with the positive discharge 
It may be noted that the difference between the types of St 
Elmo’s fire is striking The negative fire is concentrated, an ob 
ject like a flagstaff may be completely enveloped in fire On the 
other hand, the positive fire takes the form of streamers, some as 
much as 10 cm long 

The quantity of electricity which is transferred m a lightning 
flash can be estimated from the change which occurs m the electric 
field near the ground The quantity is generally between 10 and 
SO coulombs As the discharge takes about one-thousandth of a 
second to pass, the maximum current is comparable with 50,000 
amperes The difference of potential between the cloud and the 
earth before the discharge is of the order 10® volts The energy 
dissipated by the discharge of 20 coulombs through such a voltage 
18 10'® joules, or aljout 3,000 kilowatt hours This energy would 
suffice to lift 500 tons thrpugh 2 kiloineters 
The Electrical Structure of a ThuuderclouiL— -As to what 
should be regarded as the typical distribution of electncity in a 
thundercloud, agreement has not yet been reached The majority 


of investigators favour the view that, m general, the positive 
charges are at greater heights than the negative 
When a hghtnmg discharge occurs there is an immediate change 
m the electnc force The change is appreciable even at distances 
of 100 m or more In the case of nearby disturbances, there is in 
the interpretation of the observations some ambiguity This disap 
pears, however when the distance of the electnc charges is great 
compared with their height In a senes of observations made at 
Khartum on April as, 1924, and lasting four and a-quarter hours, 
the appearance of lightning estimated at between 30 and ^00 km 
away was noted at the same time as changes in the electnc field 
There were 37 discharges accompanied by a descent of negative 
electricity and 444 accompanied by a descent of positive elec 
tncity With regard to the discharges of the former type it was 
observed (i) That they appeared to reach the earth, whereas the 
others appeared to be m the clouds (2) that they were of greater 
bnlhance, (3) that the illumination from the hghtnmg lasted 
longer (as long as three seconds) 

Some observations seem to imply that throughout the storm a 
structure is being built up continuously m which there is a positive 
charge high m the cloud and a negative charge near the base 
According to this view, the majority of flashes piss between the 
upper and lower charged regions the minority between the lower 
charged region and the earth Simpson maintains however that 
the downward discharges of positive electncity do not originate 
very high m the cloud He believes that many of these discharges 
terminate in the free air below the cloud The most direct evi 
dence in favour of this view is the frequency with which branching 
discharges occur in photographs 
The Electric Field Near Thunderstorms Discharges from 
the Earth — The interchange of electricity between the ground 
and the atmosphere is carried on to a large extent by the dis 
charges from pointed objects When a pointed object stands up 
high above its surroundings, the discharge seen after dark is 
luminous and is then known as St Elmo’s fire 
Measurements of the strength of the discharges from pointed 
objects have been undertaken Wormell working at Cambridge, 
used a single point 8 3 metres above the ground Schoniand, in 
South Africa used a small tree the top of which was 4 metres 
above the ground The largest discharge recorded by Wormell in 
a single shower was 30 millicoulombs Since the electricity dis- 
placed in a single lightning flash is of the order 30 coulombs we 
may say that the current from a thousand such points would 
provide enough electricity to make a flash 
Schoniand gives the following? table showing the relation be 
tween the strength of the electric field over level ground and the 
current passing through his tree 

Field (volts per metre) 3500 5,500 it 000 16000 

Current (microamperes) 07 20 1 00 4 00 

It will be seen that the current increases much more rapidly than 
the held This is m accordance with other observations of the 
discharge from points 

The Electrification of Rain^The electric charge carried by 
ram can be positive or negative Moreover either sign can occur 
with a positive potential gradient and equally with a negative 
potential gradient According to Gschwend the charge on indi 
vidual raindrops vanes between 005 and i electrostatic 
units On the whole the positive charges predominate This is 
especially the case in heavy rain In Simla Simpson found the 
ratio of the total positive charge to the total negative charge 
brought down by ram was 29 For Potsdam the corresponding 
ratio is given by Kahler as i 4 The highest charge measured at 
Potsdam was 40 electrostatic units per cubic centimetre 
The Net Ditplacement of Electricity, — Schoniand compare s 
the discharge from points with the quantity of electncity carried 
from earth to cloud by lightning and by charged ram The total 
current for the whole area affected by a thundercloud is made up 
as follows Point discharges 2 i ampere Lightning discharges 
0 1 ampere Charged rain — -02 amperes total about 2 2 amperes 
The observations confirm Wilson’s remark that “of the three 
kinds of electnc current which may accompany precipitation the 
convection current of hghtmng discharges and continuous currents 
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due to the intense electric fields, it is quite possibly the last which 
contributes most to the interchange of electricity between the 
earth and the atmosphere The thunderstorms studied by Schon- 
land produced little ramfall, but the preponderance of positively 
charged ram m his eiqjeriments is consistent with general expe- 
rience If the rainfall over the area of his hypothetical storm, 20 
km ^ had been at the rate appropriate to heavy thunderstorms, 
say I mm per minute, and if the ram had been highly charged 
so as to carry four electrostatic units per cubic centimetre of 
water, the average current would have been of the order 04 
amperes Other observers have found strong positive gradients as 
frequent as strong negative ones during storms 

If the conclusions of Schonland can be accepted as generally 
true, It will follow that the net flow of positive electricity from 
ground to atmosphere in thunderstorms is adequate to supply the 
electricity needed to maintain the air earth current over the parts 
of the globe enjoying fine weather According to Wilson, positive 
electricity and negative are separated m the cloud, the positive 
charge being uppermost Between this upper charge and the Heav- 
iside layer there is a conduction current, facilitated by the com 
paratively high conductivity of the air The Heaviside layer may 
be regarded as a perfect conductor The current between this 
layer and the ground m the fine weather regions is downwards 
lhat there is such a connection as is postulated by Wilson is borne 
out by the striking agreement between the daily changes of 
potential gradient over the oceans and the variations m the num- 
ber of thunderstorms which are likelv to be m progress 

Simpson’i Theory of Thunderstorm Mechanism. — Of the 
explanations which have been suggested for the production of 
electrification m clouds the only one which appears at all ade- 
quate IS that proposed by G C Simpson This theory is based 
on the observation that when water drops are broken by an air- 
blast the spray is electrified positively, the air negatively In a 
cumulo nimbus cloud there arc regions in which the upward cur 
rents are powerful enough to prevent any ram falling through 
them Simpson contends that such currents are so persistent that 
the water accumulates m them for several minutes As the rain 
drops are continually breaking up and recombining, they acquire 
large positive charges The air currents convey the negative 
charge to less turbulent regions, and the droplets which form in 
such regions become negatively charged Thus negatively charged 
ram is to be expected in the greater part of the cloud 

Simpson has applied numerical tests to prove that the causes 
are adequate to produce the observed effects In his typical 
thunderstorm, the region m which water accumulates is equivalent 
to a sphere 2 km m diameter and is about one hundredth part 
of the whole cloud It is supposed that, after a quarter of an 
hour, there is enough water to make to cm of ram on the ground 
immediately below This estimate is arrived at by consideration 
of the volume of air carried up by a current of 8 metres per 
second, and of the amount of water vapour contained m the air 
at the temperatures prevailing at 2 km and 4 km above the 
ground The accumulated water is equivalent to 44X10’^ drops 
<> millimetres m diameter If all these drops were broken into 
spray, about 7 coulombs of positive electricity would remain on 
the spray, and an equal quantity of negative electricity would be 
carried away by the air currents 

To explain the great strength of the electric field necessary to 
start a lightning flash Simpson supposes that the density of the 
electric charge in one part of the region of separation is very great 
A sphere 500 metres m diameter would occupy one sixty fourth of 
the whole region in which electrification was taking place If the 
water drops m the sphere were broken up 256 times a charge of 
i8 coulombs would be developed and if the process took 4 
minutes the strong air currents of 8 metres per second would 
lemove the complementary negative charge to a distance averaging 
about a kilometre 

Now 28 coulombs are rather less than the average quantity of 
electncitv m a lightning discharge Further, it is easily proved 
that the force due to the 28 coulombs in a sphere with diameter 
500 metres is, at the surface of the sphere equivalent to 4X10® 
volts per metre and therefore sufficient to break down the re 


sistance of the air and initiate a lightning flash It is supposed 
that the hghtnmg does not discharge the whole cloud 
The theory accounts for the flashes which convey positive 
electricity downwards from the lower part of the cloud towards 
the earth or upwards inside the cloud 
The lightning flashes by which positive electricity is conveyed 
upwards to the cloud, are thought by Simpson to be rather rare 
Criticisms of Simpson’s Theory.— The theory is based on 
the observed facts that water drops which are uncharged or 
slightly charged, acquire positive charges when broken up, and 
that charged drops, when they collide, will combine There is, 
however, no experimental evidence that the processes of breakage 
and combination can be so active simultaneously that all the 
water passes through the two processes each second Such a rate 
seems to be necessary to account for the frequency of lightning 
flashes Moreover, it is difficult to believe that the persistence 
for a quartcr-of an hour of a vertical current localized in one 
small part of the cloud is an essential feature of a thunderstorm 
The theory has been attacked more generally on the ground 
that the natural interpretation of observations of the changes in 
the electric field in a storm is that the upper part of a thunder 
cloud IS usually the seat of a positive charge Simpson’s reply 
to this criticism is that the observations m question can be ex 
plained on the assumption that the most frequent discharges are 
those in which positive electricity is displaced from the region of 
separation inside the cloud to the air between the cloud and the 
ground To the criticism that observations such as those of 
Wormell and Schonland imply a great transfer of positive elec 
tricity from the ground upwards during a thunderstorm, Simp- 
son’s reply is that the observations are not representative, being 
taken under such circumstances that positive fields were excep- 
tionally infrequent More observations are needed, especially in 
parts of the world where tropical storms occur 
The literature of thunderstorms is extensive The following list 
IS almost confined to works quoted m the foregoing article 
Bibliography — A Gockel, Das Gewitter, 3rd ed Berlin (1925), 
W J Humphreys, Phybtn of the Atr, Philadelphia (1920) , K Kahler 
Die Elekinzttat der Gewitter^ Berlin (1924) , C T R Wilson, Diet of 
Applied Phy^cs, Vol m London (1923) , E V AppUton, RAW 
Watt, J F Herd, “On the Nature of Atmospherics “ R Soc Proc A 
III (1926) 615 CEP Brooks, “The Distribution of Ihunderstorms 
over the Globe,” London Meteorological Office Geophysical Memoirs 24 
(1925) , B F J Schonland, “The Polarity of Thunderclouds,” R Soc 
Proc A 118 (1928) 233, “The Interchange of Electricity between 
Thunderclouds and the Earth” R Soc Proc A ij8 (1928) 252, G C 
Simpson, “On the Electricity of Ram etc , ’ /? Soc Phil Trans A 209 
(1909) 379 > “On lightning,” R Soc Proc A iii (1926) 57, “The 
Mechanism of a Thunderstorm,” R Soc Proc A 114 (1927) 376, 
C T R Wilson, “Investigations on Lightning Discharges etc ,” R Soc 
Phil Trans A 221 (1920) 73, T W Wormell, “Currents carried by 
Point Discharges etc,” R Soc Proc A 115 (1927) 443 
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THURET, GUSTAVE ADOLPHE (1817-1875), French 
botanist, was born m Pans on May 23, 1817 He spent a great 
part of his time, up to 1857 on the Atlantic coast of France, 
assiduously observing the marine Algae m their natural habitat 
and at all seasons He and his friend fidouard Bomet, became 
the recognized authorities on this group of plants Their work, 
while remarkable for taxonomic accuracy, was more especially 
concentrated on the natural history, development and modes 
of reproduction of the plants investigated The discovery of 
sexual reproduction m seaweeds is almost wholly the work 
of these two men The researches on the fecundation of the 
Fucaceae were published by Thuret in 1853 and 1855, the 
complicated and difficult question of the sexual reproduction in 
rioridae was solved by the joint work of Thuret and Bornet 
(1867) Theser great discoveries — of far reaching biological sig- 
nificance — stand out as the chief, but every group of marine Algae 
was elucidated by the researches of Thuret and his colleague 
The Notes algologiques (1876-1880), and the S,tudes phyco 
log$qnes (1878) were posthumously published In 1857 Thuret 
removed to Antibes, where he established a botanic garden which 
became famous He died at Nice, on May 10, 1875 
See notices by Bomet m Ann des Sci Nat (1876) and Farlow in 
Joum of Boi (1876) 
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TBUE6AU, a canton of north east Switzerland, bordered by 
the Lake of Constance and, for a short distance, by the Rhine 
below the lake It is in contact with Schaffhausen and Zurich to 
the west and St Gall to the south Thurgau is divided into 
three well-wooded hill masses running north west to south- 
east by the middle course of the river Thur (rising m the Toggen- 
burg, gv) and by its affluent, the Murg 

The canton is traversed by the main railway hne from Winter- 
thur to Romanshom (with branches to Constance, to the Toggen- 
burg and to St Gall) , another important hue extends from Ror- 
schach along the lake shore via Constance, thence to Schaffhausen 
The canton is a highly prosperous agncultural area, and though 
termed the “garden and granary of Helvetia'’ it also possesses an 
important cotton-spinning, dyeing and printing industry Its 
estimated pop in 1926 was 139,100 Of its pop in 1920, 
131,815 were German speaking, 3,187 Italian speaking and 537 
French speaking, while there were 90,665 Protestants, 44,467 
Catholics and 157 Jews Its capital is Fraucnfeld (pop 8,711) 
on the Murg, other towns are Arbon (9,393), Kreuzhngen and 
Romanshom (6,474), which is the chief lake port of the canton 

History — The Thurgau originally took m all the country 
roughly speaking, between the Reuss, the Lake of Lucerne, the 
Rhine and the Lake of Constance, but many smaller districts 
(Zunchgau, Toggenburg, Appenzell, St Gall) were gradually 
carved out of it, and the county was reduced to about the size 
of the present canton when in 1264 it passed by the gift of the 
last count of Kyburg to his nephew Rudolph of Habsburg chosen 
emperor in 1273 In 1460-61 it was seized by the Confederates 
and henceforth it was ruled as a “subject district” by seven 
members of the League — Bern occupied m the west, not being 
admitted to a share in the government till 1712, after one of the 
wars of rehgion In 1499 the Confederation obtained from the 
emperor the supreme jurisdiction 

In 1798 it became free, and was one of the 19 cantons of 
the Helvetic republic, being formally received (like the other 
“subject lands”) as a full member of the Swiss Confederation in 
1803 by the Act of Mediation The very advanced Cantonal 
Constitution dates to 1869 (See Switzerland, Admm^traUon ) 

Bibliography — J A Pupikofer, Der Kanton Thurgau (St Gall 
and Bern, 1833) » and Ge^chtchie des Thurgau^ (to 1830, 2nd ed 
1884 - 80 ), Betirage (Thurg) zur vaterland Geschichte (published 
by the Cantonal Hist Soc , from 1861) 

THURIBLE, the ecclesiastical term for a censer, a portable 
vessel in which burmng incense (qv) can be earned The censer, 
to use the more general term, is a vessel which contains burning 
charcoal on which the aromatic substances to be burned are 
sprinkled The early Jewish portable censer would seem to have 
been a bowl with a handle, resembhng a ladle A similar form 
was used by the ancient Egyptians long prior to the Jewish use 
The Greek and Roman censers (SvfxtaTijpiov and tunbulum or 
thunhukm) are of quite different shape They are small portable 
braziers (focuh) of bronze or sometimes of silver and of highly 
ornate design 

The censers or thuribles in Christian usage have been specially 
adapted to be swung, though many early specimens of heavy 
weight were obviously not meant to be used in this way 

THURH or Thurium, a city of Magna Graecia on the Gulf 
of Tarentum, near the site of the older Sybaris (qv) It owed 
Its origin to an attempt made in 452 b c by Sybarite exiles and 
(heir descendants to repeople their old home The new settle- 
ment was crushed by Crotona, but the Athenians lent aid to 
the fugitives, and m 443 Pericles sent out to Thuni a mixed body 
of colonists from various parts of Greece, among whom were 
Herodotus and the orator Lysias In 390 it was severely defeated 
by the Lucanians, and at length called m the help of the Romans 
against the Lucanians, and then m 282 against Tarentum 
Thenceforward it was dependent, and m the Second Punif War 
u was depopulated and plundered by Hannibal (204) In 194 a 
Roman colony was founded, known for a time as Copiae, but 
afterwards as Thuru 

THURINGIA (Ger Land Thurmgen), a Republic and a 
component state of the German Republic It consists of the 
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I former Thunngian States of Saxe Weimar Eisenach, Saxe Mem 
ingen, Reuss, Saxe Altenburg, Saxe Gotha (Coburg having been 
merged with Bavaria), Schwarzburg Rudolstadt, and Schwarz 
burg Sondershausen, which decided in 1919 to combine into one 
State They maintained their identity as administrative districts 
until April I, 1923, but were then completely merged into Ihur 
; ingia The country falls into two mam divisions the southern 
division IS bounded on the north and west by Prussia on the east 
by Saxony and on the south by Bavari i, while the smaller north 
ern division is surrounded by Prussia Its total irea is 4,540 5 sq m 
A considerable part of the country is occupied by the pictur 
esque, rounded hills of the Thunngian forest Among the chief 
elevations are the Beerberg (3 225 ft ), the Schneekopf (^,179 ft ) 
and the Inselberg (2,957 ft ), on the northern slopes of the Thur- 
mgian forest The Altenburg district in East Thuringia is tri 
versed by the westerly offshoots of the Erzgebirge, while the Rhon 
mountains extend into West Thuringia The south eastern portion 
of Thuringia belongs to the bleak, mountainous region of the 
Irankenwald and the Vogtland The principal river is the Siale 
which runs m a north westerly direction as far as Saalfeld, and 
I then flows north east by Rudolstadt and Jena Among the other 
rivers are the Werra Ilm Gera, Unstrut, Elster, Weisse, Wipper 
Helbe and Pleisse The district watered by the Pleisse contains 
some of the richest agncultural soil m Germany 
Of the total area of Thuringia, about 44% is occupied by arable 
land, 33% by forest, and 10% by pasture land The chief 
mineral resources of Thuringia are lignite (found mainly in the 
Altenburg district), and potash in the valley of the Werra and in 
1 the Sondershausen district Iron ore, marble, cobalt, copper slates 
chalk and basalt are also found, and there are salt works at 
Salzungcn and Neusalza, and brine springs at Heinrichshall and 
elsewhere Among the principal industrial products of Thunngn 
are textiles, glass and porcelain, iron goods and machinery, paper 
and leather goods, musical instruments, beer, chemicals wooden 
! toys, etc The manufacture of toys and textile goods is largcl} 
earned on under the domestic system The optical instruments of 
Jena and the scientific instruments of Ilmenau are well known 
In 1925 Thuringia had 1 624,675 inhabitants or 3578 to the 
sq m The population is mainly Teutonic but there is a Wendish 
or Slavonic element The population is 90% Protestant The 
University of Jena is the chief centre for higher education 
Ihe constitution of Thuringia dates from March ii, 1921 Ihe 
Landtag consists of 72 members For administrative purposes 
the country is divided into 10 town and 15 country districts 
(kreise) and one sub district (Kreisabteilung) The capit il is 
Weimar, but Gera and Jena are larger towns and Gotha, Eisenach, 
Altenburg and Greiz are also noteworthy 
History — In the 5th century the Thuringians lived be 
tween the Harz mountains and the Thunngian I orest Thc> 
were tributary to Attila the Hun, under whom they served at the 
battle of Chalons in 451 In the 6th century they were conquered 
by the Franks and rem lined under the direct rule of the 
Frankish kings until 634, when Ring Dagobert 1 appointed 
Radulf duke of the Thuringians, under whom they became virtu 
ally independent They were again brought under Frankish rule 
by Charles Martel, who abolished the office of duke and divided 
the country among Frankish counts About 804 Charlemagne in 
order to defend the line of the Saale against the Slavs founded 
the Thunngian mark In 849 Ring Louis the German rccog 
nized Tlakulf as duke and some of his successors bore the title 
of margrave until the death of Burkhard m 908, when the country 
was seized by Otto the Illustrious, duke of Saxony Thuringia 
was retained by Otto’s son and successor, Henry I the Fowler 
In the nth century a new dominion was founded by I ouis the 
Bearded, who by purchase, gift or marriage obtained several coun- 
ties in Thuringia These passed on his death m 1036 to his son 
Louis the Springer (d 1123), who took part m the Saxon risings 
against the emperors Henry IV and Henry V His son Louis was 
appointed landgrave of Thuringia in 1130 by the emperor 
Lotbair II , by his marriage with Hedwig of Gudensberg in 1137 
he obtained a large part of Hesse Louis was succeeded in 
1140 by his , on Louis IT the Hard, who married Judith, a sister 
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of the emperor Frederick I , and on his behalf took a leading part 
in the opposition to his powerful neighbour Henry the Lion, duke 
of Saxony In 1172 he was succeeded by his son Louis III the 
Pious He acquired the Saxon palatinate in 1179, on the death 
of Adalbert, count of Sommcrschenburg, went to Italy to assist 
Frederick I in 1157 joined m the war against Henry the Lion in 
1180 and distinguished himself at the siege of Acre m the Third 
Crusade on the return from which he died at Cyprus in 1190 He 
was succeeded by his brother Hermann I , during whose reign 
Thuringia suffered greatly from the war between Philip duke of 
Swabia and Otto of Brunswick The next landgrave (1217-27) 
was his son Louis IV , a celebrated figure m mediaeval German lit- 
erature, who marned St Elizabeth, daughter of Andrew II , king 
of Hungary, and died at Otranto while accompanying the emperor 
Frederick II on crusade The next ruler was Henry Raspe, who 
made himself regent on behalf of his nephew Hermann II from 
1227 to 1238 and m 1241 succeeded his former ward as landgrave 

After a disputed succession to the landgraviate it fell in 1263, 
together with the Saxon palatinate, to Henry III margrave of 
Meissen Two years later Henry apportioned Thunngia to his 
son Albert the Degenerate, who sold it in 1293 to the German 
king Adolph of Nassau for 12 000 marks of silver Albert’s sons 
Frederick the Undaunted and Dietrich contested this trans- 
action and the attempts of Adolph and his successor Albert I to 
enforce it led to the infliction of great hardships upon the 1 hunn 
gians Frederick defeated Albert decisively and in 1314 was for- 
mally invested with Thuringia by the emperor Henry VII His 
son Frederick II the Grave (1323-49) consolidited the power 
of his dynasty igamst rebellious vassals and the neighbouring 
counts of Weimar and Sehwarzburg His son I redcrick III the 
Strong (1349-81) and his grandson Balthasar (1381-1406) fur 
ther extended their dominion by marriage and conquest, and 
the litter of these founded the university at Erfurt (1392) 
Balthisir’s son, I rederick the Peaceful became hndgrave m 
1406 but left the government largely to his father in-law Gunther, 
count of Schwirrburg He died childless in 1440, and Thuringia 
then passed to the electoral dynasty of Saxony After a joint rule 
by Frederick II and his brother Williim the latter m 1445 be 
came sole hndgrave as William III and died without sons m 1482 
In 1485 his nephews and heirs Albert and Ernest made a division 
of their lands, and Thuringia was given to the Ernestine branch 
of the famil> of Wcttin with which its history down to 1918 is 
identified {sio Saxony) 

Bibliography — h Wachter Thunngische und ohersackmche Gt- 
ichuktB ins zum Anfalle 1 kurtngens an dte Markgrafen von Metssen 
(I eip/ig, 1826) , T Knothenhauer, Gescinckte Thunngens tn der 
karohngt'^chrn und saihsischtn Zeit (Gotha, 1863), and Gesektekte 
Ihnrtngtns zur ZeU des ersten Landgrafenhauses (Gotha 1871), 
H Gebhardt, Tkiirmgtscke htrehengesektehte (Gotha 1879-62) , 
Ihunngische Geschtchtsquellen, edit bv F X Wegele and R von 
Liliencron (Jena, 1854-59) , and Regesta dtplomatica necnon efnsio- 
larta htstoruie Thurtngtae, published by 0 Dobcncckcr, vols 1 and ii 
(Jena, 1896-1900) 

THURLES, a town of Co Tipperary Ireland, on the Suir 
and on the main line of the Great Southern and Western railway, 
S7m SW of Dublin Pop (1926)4,796 Originally the town was 
called Durhs OTogarty In the loth century it was the scene of a 
defeat of the Irish by the Dines A preceptory was founded here 
by the Knights Templars, who held a 13th century castle, of which 
there are remains A castle was subsequently erected by James 
Butler, first lord palatine of Tipperary, of which the keep col- 
lapsed in t868 The Cistercian abbey of Holy Cross stands 3J m 
S W of the town It was founded by Donnell O’Brien (1168-94) 
Thurles is the seat of the Roman Catholic archdiocese of Cashel 
THURLOE, JOHN (1616-1668), English politician, son of 
Thomas Thurloe, rector of Abbot’s Rodmg m Essex, was bap- 
tized on June 12, 1616 He studied law, entered the service of 
Oliver St John through whose interest he was appointed a secre- 
tary to the parliamentary commissioners at Uxbridge in 1645, 
other employments followed On March 29, 1652, he was ap- 
pointed secretary to the council of state His duties included the 
control of the intelligence department and of the posts, and his 
perfect system of collecting information and success m discover- 
ing the plans of the enemies of the administration astonished his 


contemporaries In the parliaments of 1654 and of 1656 he repre- 
sented Ely, he was appointed a member of Cromwell’s second 
council in 1657 

After Oliver’s death Thurloe supported Richard Cromwell’s 
succession, and took part in the administration, sitting m the 
parliament of January 1659 as member for Cambridge University 
Appointed secretary of state on Feb 27, 1660, he appears to have 
steadily resisted the Restoration, and his promises of support to 
Hyde m April inspired httle confidence On May 15, 1660, he was 
arrested on the charge of high treason, but was freed on June 29, 
subject to the obligation of attending the secretaries of state “for 
the service of the state whenever they should require ” He subse 
quently wrote several papers on the subject of foreign affairs for 
Clarendon’s information He died on Feb 21, 1668 

His extensive correspondence, the originals of which arc in the 
Bodleian Library at Oxford and the British Museum (Add MSS 
4156, 4157, 4158), is one of the chief sources of ipfonnation for the 
period A portion was published with a memoir by T Birch m 1742, 
and other correspondence is printed m R Vaughan’s Protectorate of 
Ohver Cromwell (1836) 

THURLOW, EDWARD THURLOW, 1ST Baron (1731- 
1806), English lord chancellor, was bom at Bracon Ash, m the 
county of Norfolk, on Dec 9, 1731, the eldest son of the Rev 
Thomas Thurlow He was educated at Canterbury Grammar 
school and Caius college, Cambndge, but went down without a 
degree. In 1754 fic went on the western circuit and after a success 
ful brush with Fletcher Norton his reputation rose He took silk 
in 1761, and in 1768 became MP for Tavistock m the Tory 
interest The next year he led for the plaintiff m the Douglas 
peerage case In 1770 he was made solicitor general, and sup- 
ported the Government views against the rights of juries in libel 
cases (R v M tilery 20 St Tr 870) and the liberty of the press 
(16 Pari Hist 1144), in 1770, he became attorney general 
Politically he was factious and violent, he was a venomous oppo 
nent of the American colonies, he made a savage speech m aggra 
vation of punishment in the Horne Tooke case (20 St Tr 777), 
and was opposed to all interference with the slave trade In 
1778 he became lord chancellor with a peerage His position in 
the Lords was almost autocratic, and he continued to oppose the 
reforming schemes of Burke Under Rockingham and Shelburne 
he remained chancellor under the coalition he worked in oppo 
sition for the king, got the India bill rejected, and returned to 
the woolsack under Pitt (1783) Finally he came out openly in 
opposition to the National Debt Redemption scheme Pitt then 
insisted on his dismissal (1792), and he retired with the title of 
Baron Thurlow of Thurlow He continued to speak in the Lords 
till 1802 and died at Brighton on Sept 12, 1806 

Thurlow was a master of caustic wit, habitually displayed 
m profanity His judicial and his ecclesiastical patronage were 
wisely exercised, he was the patron of Dr Johnson and of 
Crabbe, and was the first to detect the great legal merits of 
Eldon Thurlow’s personal appearance was striking His dark 
complexion, harsh but regular features, severe and dignified de 
meanour, picriing black eyes, and bushy eyebrows, doubtless 
contributed to his political eminence, and provoked the sarcasm 
of Fox that he looked wiser than any man ever was 

See Lord Campbell’s Lives of tke Ckancellors, vii 153-333, Foss’s 
Judges of England, viu 374-385, Public Characters (1798), Notes 
and Queries, 2nd senes, vol lu p 28 g 3rd seneS) vol hi p 122, 
Reports of his decisions by Brown, Dickens and Vesey (jun ) 
Brougham’s Statesmen of the Time of George III 

THURMAN, ALLEN GRANBERY (1813-1895), Amen 
can jurist and statesman, was bom at Lynchburg (Va ), on Nov 
13, 1813 In 1819 he removed with his parents to Chillicothe 
(0 ), where he attended the local academy for two years, studied 
law in the office of his uncle, William Allen, and in 1835 was ad- 
mitted to the bar, becoming his uncle’s law partner He began 
to take an active part in politics in 1844, ^hd in 1845-47 was a 
Democratic representative in Congress, where he advocated the 
Wihnot Proviso 

He was Democratic candidate for governor of Ohio in 1867 
and was defeated hy^ Rutherford B Hayes by a majonty of less 
than 3,oOo votes, but the Democrats gained a majonty m both 
branches of the State legislature, and Thurman was elected to 
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the United States Senate, where he served from 1869 until i88i~ 
during the 46th Congress (i879--8i) as president pro tmpore 
Here he became the recogniaed Democratic leader and m 1879-81 
was chairman of the judiciary committee He introduced the 
Thurman bill, for which he was chiefly responsible, which became 
Jaw in May, 1878, and readjusted the Government’s relations with 
the bond aided Pacific railways 

Ihurman was a member of the electoral commission of 1877, 
and was one of the American delegates to the international 
monetary conference at Pans m 1881 In 1876, 1880 and 1884 
he was a candidate for the presidential nomination, and in 1888 
was nominated for vice-president on the ticket with Grover 
Cleveland, but was defeated in the election He died at Columbus 
( 0 ), on Dec 12, 189s 

THURSDAY ISLAND, a small island belonging to Queens- 
land, Austraha, situated 30 miles to the north-west of Cape York 
m Torres Straits It has an excellent harbour (Port Kennedy) 
which IS the centre for the pearl, etc , fleets of the north east {See 
Australia Fisheries) Pop (1926) 1,700 

THURSO, burgh of barony, police burgh, parish and seaport 
of Caithness, Scotland Pop (1921), 3,039 It is situated at the 
mouth of the Thurso, on Thurso bay, 21m N W of Wick and 
319 m N of Edinburgh, by rail, on a branch line of the L MS 
railway from Georgemas junction, the most northerly town on the 
mainland of Scotland 

In Macdonald square there is a statue of Sir John Sinclair The 
town hall contains a public library and museum, which possesses 
the geological and botanical specimens of Robert Dick (1811- 
1866), the “Thurso baker,” and a collection of northern birds To 
the east is Thurso castle, home of the Ulbster branch of the 
Sinclairs, and near it is Harold’s tower, built over the grave of 
Earl Harold, once owner of half of Caithness, and half of the 
Orkneys and Shellands, who fell in battle with Earl Harold the 
Wicked m 1190 About three quarters of a mile west stand the 
ruins of the bishop s palace, which was destroyed by fire m 1222 
Ihurso was the centre of the Norse power on the mainland when 
It its height under Thorfinn (1014), and afterwards till the battle 
of Largs (1263) Count Modach, nephew of King Duncan, quar- 
tered his army for a time at Thurso and despoiled it till he was 
surprised and slain by Thorfinn in 1040 

THURSTAN or Turstin (d 1140), archbishop of York, was 
the son of a certain Anger, or Auger, prebendary of St Paul’s, 
London, and a brother of Audoen (d 1139), bishop of Evreux 
He himself \sas a prebendary of St Paul’s, and was also a clerk 
in the service of William II and then of Henry I , who secured 
his election as archbishop of York m Aug 1114 now entered 
upon the great controversy which occupied him during a large 
part of his subsequent life and made him for several years an 
exile from England Archbishop Ralph of Canterbury refused 
to consecrate him unless he made a profession of obedience to 
the southern see, this Thurston refused and asked the king for 
permission to go to Rome to consult Pope Paschal II Henry I 
declined to allow him to make the journey, while Paschal declared 
against Archbishop Ralph At the Council of Salisbury m 1116 
the English king ordered Thurstan to submit, but instead he 
resigned his archbishopric, although this did not take effect The 
new pope, Gelasius II , and also his successor, Calixtus II , es 
poused the cause of the stubborn archbishop, and in Oct mg, 
he was consecrated by Calixtus at Reims 

Enraged at this the king refused to allow Thurstan to enter 
England, and he remained for some time m the company of the 
pope At length, however, his friends succeeded m reconciling him 
with Henry, and, after serving the king m Normandy, he was 
recalled to England In 1138 he made a truce at Roxburgh between 
England and Scotland, and took active part in gathenng together 
the army which defeated the Scots at the Battle of the Standard 
m Aug 1138 Early m 1140 he entered the order of the Cluniacs 
at Pontefract and here he died on Feb 6, 1140 Thurstan dis 
played marked generosity toward the churches of his diocese dur 
mg his bishopric and was al^ the founder of a number of religious 
houses 

See his life in the Fasti eboracenses, ed J Rame (1863) 
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THYLACINE or TASMANIAN WOLF {Thylaanm 
cynocephalus) The only living species of this genus though 
smaller than a wolf, is the largest predaceous marsupial existing 
Its remarkable resemblance to a dog or wolf is entirely dut to 
convergent evolution It is confined to the island of Tasmanu, 
although a closely allied species once inhabited the Australian 
I mainl^d {See Marsupulia ; 

THYMBRA, BATTLE OF This battle of 546 b c was the 
! decisive act in Cyrus the Great s overthrow of Croesus king of 
I Lydia, which m turn led to his subjugation of Asia Minor, and 
! thus brought the Persians m contact with the Greeks — with mo- 
mentous consequences to both {See Graeco Persian Wars ) As 
desenbed m Xenophon s Cyropaedia the battle is rather mstruc 
tional than historical, yet even so of far reaching historical impor 
tance For this projection on to an historical screen of Xenophon’s 
conception of the “model” commander and the “model ’ battle, 
affected the course of many wais yet undreimt of It served as 
the foundation of the study and reflection of the great captains 
of antiquity — bcipio, for example, is said to have earned the 
Cyropaedia with him throughout his campaigns And with the 
Renaissance, and the revival of Greek studies, it lightened afresh 
' the path of the great captains of the i6th 17th and i8th centuries 
As pictured by Xenophon, Croesus draws up his arm> m the cus 
tomary single line many ranks deep, while Cyrus forms his m a 
deep senes of lines, each only a few deep, capable of mutual sup 
port and manoeuvre When Croesus uses his superiority of num 
bers to wheel inwards his far sintching wings in order to crush 
Cyrus’s wedge like formation between them, Cyrus fends them off 
by lines of scythed chariots charging outwards while his cavalry 
and camelry reserve attacks the flanks of the inwheelmg Lydian 
wings Then under cover of a frontal chariot attack on Croesus’s 
centre, a small picked reserve of horse and foot is hurled at the 
point where one of the enemy wings joins on to the centre This 
pierced, the cut off centre is “played on” by arrows and javelins 
until it surrenders 

There is an extraordinary parallel between this <;oqucnce of 
action — distention of the enem>’s line dislocation of a joint, fol- 
lowed by a disruption which decides the issue — and the funda- 
mentals of Napoleon s tactic more than 2,000 years later 
See Herodotus, \ 79-80, Xenophon, Cyropaidta 

THYME The genus Thymus (family Libiatac) comprises a 
number of fragrant aromatic imdershrubs, with verv small leaves 
and whorls of small purple honey bearing flowtrs in the axils of 
the leaves or at the ends of the branches The common garden 
thvme, a native of the Mediterranean region, is T vidgaris, the 
wild thyme of English banks is T serpyllmi, now naturalized in 
eastern North America from Nova Scotia to Pennsylvania Mar- 
joram (Origammi) is also closely allied All these plants are re 
markable for their essential oil from which thymol is produced 

THYMOL set Camphors 

THYMUS see Ductless Gland, Lymphatic System, 
Diseases of 

THYROID, in anatomy, a teim applied (i) to the largest of 
the cartilages of the larynx (see Respiratory Systim), (2) to one 
of two arteries which he near the thyroid cartilage and gland 
{^ee Arteries) and (3) to a vascular ductless gland, which rests 
on the larynx and upper part of the trachea In human beings two 
conditions may occur both the result of a lack of thyroid secre 
tion, but differing according as the condition is congenital or has 
started in early life, te f cretinism {g v), or occurs later in life, 
t e , myxoedema {q v) {See also Ductless Gland ) 

The thyroid gland is used m medicine in two forms Thy 
rotdeum stccum is a light dull brown powder prepared by 
drying the thyroid ghnd of a sheep Its chief constituent is a 
proteid known as thyreoglobulin, the active principle of which 
contams 9 3% of iodine and o 5% of phosphorus, and is known 
as lodothyrm or thyroiodm The dned gland easily becomes damp 
apd deteriorates Liquor thyroidet is a pink turbid liquid made 
by macerating the fresh gland of a sheep with glycerm and 
phenol The active principle m pure form — thyroxin — ^was 
isolated m 1914 by E C Kendall at the Mayo Clinic, Rochester, 
Minnesota 
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Thyroid gland administered to man increases the pulse rate, 
causes increased and enfeebled cardiac beat and leads to increased 
metabolism, consequently excess of urea, uric acid and phosphates 
are excreted m the urine, it therefore reduces the body weight 
Glycosuria develops from the inability of the body to ingest 
glucose Overdoses of thyroid cause rapid pulse, headache and 
vomiting, together with diarrhoea and pruritus, emaciation and 
weakness These symptoms are known as ihyrotdtsm 

Thyroid gUnd was introduced for the treatment of goitre, 
myxoedema and cretinism {qv) It has also been used in dwarf- 
ism excessive obesit>, psoriasis and scleroderma 
Rodagen is a white powder consisting of the dried milk of thy- 
roidcctomued goats, mixed with 50% of milk sugar In exoph- 
thalmic goitre this preparation causes a reduction of the swelling 
and of the pulse rate, and an increase of body weight 
THYRSUS, a kind of staff carried by Dionysus {qv) and 
his votaries (Gr Ovpaoi) It was a reed, sometimes having a 
spear point at one end, topped with 1 pine cone 
See I J M dc Waele, The Magtc Staff or Rod (1927) 
THYSANOPTERA, the name used in zoological classifica 
tion for a small order of the class Hexapoda commonly known as 
(hrips Iht majority of these creatures are very small, varying in 
length from to \ of an inch, and they are mostly yellow, yellow- 


caying plant-remams especially wood and fungi A small number 
are predators and suck the body fluids of aphides and Acari They 
are elongate, slender bodied insects with short six- to nine jointed 
antennae, and asymmetrical piercing mouth parts The wings are 
very narrow and strap-like with greatly reduced venation and long 
fringes of marginal hairs The tarsi are one or two jointed and the 
apex of each tarsus is terminated by a minute protrusible bladder 
or vesicle which enables them to climb almost any surface The 


young forms closely resemble the adults m their general form and 
they ultimately pass mto a resting stage or incipient pupa prior 
to becoming adults Numerous thrips are wingless and some 
species consist of both winged and wingless individuals Partheno 
genesis is frequent in the order and males are either unknown, or 
very rare, in several species in others the eggs are capable of 
developing parthenogenetically, although males are common 
Thysanoptera are divided into two sub orders (i) Terebrantta 
in which the last segment of the abdomen is conical, that of the 
male being rounded, and the female has a saw like ovipositor 
most of the species feed on living plants (2) Tubultfera in which 
the last segment of the abdomen is tubular m both sexes and the 
female is without a saw like ovipositor the species chiefly feed 
upon dead organic matter, fungi, etc , or form galls in a few cases 
Only a few hundred members of the order have been described 
and in most tropical lands thnps, as yet, have been very httle 
studied, but the order is probably world-wide in its range Aus 
tralia contains numerous species including some of the largest 
forms, but no indigenous species have been found in New Zealand 
Bibliocrapuy — F or the British species, see the papers by R 
Bagnall in Journ hcon Biology (1911-13) and other jourhals, C 
B Williams* account of the pea thrips m Annals Applied Biology 
(191s) IS also valuable lor the North American species, see W E 
Hinds, Proc , US Nat Museum (vol xxvi , 1902) and for the 
structure of the mouth parts, see A Peterson, Annals Entom Soc 
America (vol via 1915) , also H Preisner, Thysanopteren FuroPa\ 
(1926-28) (ADI) 

THYSANURA, the name of an order of primitive wingless 
insects known as spnngtails and bnstletaih They are recognizable 
by their elongate feelers and tail processes (cera) Campodea 
{q v) Machilis and Leptsma — to which belongs the “silver fish” 
{qv ) — are the best known genera {See also After ygota ) 
THYSDRUS, an ancient city of North Africa (the site is 
occupied by the modern village of Fl Djuvr, 43 m S of Sousse 
by rail) It acquired importance owing to the fertility of its 
environs, and also as the meeting place of six ancient roads The 
amphitheatre, 163 by 133 yd , is the finest Roman monument m 
North Afnca, and is second in si/c only to the Flavian amphi 
theatre (the Colosseum) m Rome 
THYSSAGETAE, an ancient tribe described by Herodotus 
(iv 22, 123) as occupying a district to the north east of Scythu 
separated from the Budim by a desert seven davs* journey broad 
THYSSEN, AUGUST (1842-1926), German industrialist, 
was born at Eschweiler on May 17, 1842, and, with his brother 
Josef, founded a firm in Duisburg for the manufacture of hoop 
iron, which became exceedingly prosperous during the Franco 
Prussian war After the war Thyssen established a factory at 
Mulhcim, and then begin the policy of grouping interdependent 
industries In 1903 he began the formation of a metal “vertical” 
trust, which had interests in the iron fields of Lorraine, in other 
raw materials of heavy industry, in shipping and in electrical 
power The power of the group was consolidated m the World 
War of 1914-18 August Thyssen himself conducted the busi 
ness personally until 1922 He died on Apnl 15, 1926 
TIARA) the papal crown, a bee hive shaped, somewhat bulging 
head covering ornamented with three crowns (whence tnregnum 
or “triple crown”) It has no sacral character, being solely the 
ensign of sovereign power {cf Innocent III Serm vii m S 
Sdvest ), and is therefore never worn at liturgical functions, when 
the pope always wears the mitre The tiara is first mentioned, 
under the name of camelaucum, in the Vita of Pope Constantine 
(d 715), and next under the name of ptleus phrygius 01 phrygmm^ 
or the Constitutum Constanttm, the so called “Donation of Con 
stantine ” In the 9th century it appears in the 9th Ordo of 
Mabillon m connection with the descnption of the consecration of 
the pope On papal coins it first appears on those of Sergius III 
(d 91 1 ) and then on those of Benedict VII (d 983) At this 
period it was, according to the Ordo above mentioned, a sort of 
cap of white stuff, and helmet-shaped Before the 9th century the 
tiara was certainly without any crown , any such ornament would 
not have been in keeping with the circumstances of the time, and 
seems also to be excluded by the terms of the Constitutum 
Constantm 


brown or black in colour They aic found among all kinds of grow- 
ing vegetation — on the buds flowers or foliage others frequent de 
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Life history of the pear thrips (TAEniothrips pyro 
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At the beginning of the 12th century, however, the papal tiara 
was already decorated with a circlet, as the 12 th Or do and state- 
ments made by Bruno of Segni (d 1123) and Suger, abbot of St 
Denys (ii 21-51), prove, but it is only in representations of the 
tiara dating from the late 13th century that the circlet appears as a 
regular spilled crown The two pendants at the back of the tiara 
{caudaCf mfulac) are likewise only traceable to this period The 
second circlet was added by Boniface VIII , as is proved by three 
statues executed during his lifetime (one in the Lateran church 
and two in the crypt of St Peter’s) The earliest effigy of a 
pope with a triple crowned tiara is, therefore, that of Ben 
edict XII (d 1342), of which the head is preserved m the 
museum at Avignon, while an effigy of the same pope in the crypt 
of St Peter’s at Rome has a tiara with only two crowns 

TIARET ilahert), a town of Algeria, in tlie Tell Atlas, de 
partment of Oran, 122 m bE of Mostaganem by rail It occu 
pies an important strategic position on a pass through the moun- 
tains at an elevation of 3 'i;52 ft The Wadi Tiarct flows through 
the town m a scries of cascadts The upper town, the residential 
quarter is on the right bank of this stream The citadel occupies 
a separate hill on the other side of the wadi The chief business 
centre is the lower town where are also the principal pubhc 
buildings On another hill opposite the citadel is the native town 
The railway which ended there and which has been extended to 
Trumtlet, forms the outlet of the fertile Sersou plateau, the 
400 000 hectares of which have been completely transformed by 
colonization since 1900 

The citadel occupies the site of a Roman station Tiaret 
(Berber for “station”) was a town of note at the time of the 
Arab invasion of North Africa in the 7th century In 761 it was 
tiken by Abdurrahman ibn Rostem, the founder of the dynasty 
of the Beni Rustam (Rostem) Their empire, which during the 
rtign of Abdurrahman (761-784) and his son Abdul Wahab 
(784-823) extended over the greater part of the modem Algeria, 
wis known as the Ibadite Empire from Abdallah ibn Ibad, the 
founder of the heretical sect to which Abdurrahman belonged 
The Ibadites represented the moderate section of the Kharijites 
( See Islam ) Seven princes of the Rustamite house succeeded 
Abdul Wahab at Tiarct, but in 909 the dynasty was overthrown 
by the 1 atimites Ihe Ibaditcs, after being expelled from the 
Tell took refuge in Wargla They were driven thence in the nth 
century and migrited to Mzab, where their descendants still pro- 
fess the Ibiclite doctrines ind traditions After its second cap- 
ture by the Fatimites, Tiaret ceased to be the capital of a separate 
state For a long period it was included m the sultanate of 
Tlemqtn, and m the T6th century fell to the Turks It was one 
of the chief towns of Abd cl Kader, but was occupied by the 
1 rench m 1843 {See At geria Archaeology ) 

TIBER, a river of central Italy (anc Ttberis, Ital Tevere) 
It traverses the Tuscan Apennines — ^in which it rises at a pomt 
some 12 m N of Pieve San Stefano, 4,160 ft above sea level, 
nearly 20 m east from the headwaters of the Arno — in a senes 
of picturesque ravines, flows nearly south by Borgo S Sepolcro 
and Citta di Gastello, then runs between Perugia and Todi to 
Orte, where it receives the Nera (which brmgs with it the waters 
of the Vehno, jee Terni) skirts the west foot of the Sabine 
Mountains m a broad shallow valley, then crosses the Roman 
Campagna, cutting its way through Rome, and finally enters the 
Tyrrhenian (Mediterranean) Sea by two arms at Ostia and 
I lumicmo, the latter artificial Its principal tributaries are the 
Paglia, the Nera and the Amo or Teverone, and it is generally 
navigable by boats up to the confluence of the Nera, a distance 
of 104 m , though owing to the rapidity of the current, there is 
very little navigation above Rome The total length of the river 
IS 253 m , of which 21 m he between Rome and the sea This 
latter portion of the nver’s course is tortuous, but in spite of this, 
and although the depth vanes from only 7 to 20 ft , and m places 
It low water does not exceed 4 ft , it is nevertheless navigated 
by vessels up to 180 tons burden The area of the Tiber basin is 
b 719 sqm , and it is the largest in Italy except the Po The 
stream is heavilv charged with sediment, and from that circum- 
stahee got its ancient epithet of flavus (tawny) The discharge 
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at the mouth is 230 cubic metres per second, but it can fall as 
low as 90, and in floods nse to 3,400 It has advanced at each 
mouth about 2 m since Roman times, while the effect of the sedi 
ment it brings down is seen on the north west almost as far as 
Palo (anc Ahmtn), and on the south east beyond lor Paterno 
(see Laurentina Via) in the gradual advance of Iht coast The 
rate of advance at Fiumicmo is estimated at 13 ft t>er annum 
From Rome to the sea the fall is only 6 1,000 Ihe aim which 
reaches the sea at Iiumicino is a canal, dug by Claudius and im 
proved by Trajan (sec Portus) 

In the prehistoric period the mouth of the liber must have 
been situated at the pomt where the hills which follow it on each 
side cease, about 12m below Rome On the right bank they are 
of Phocene gravel, on the left of tufa, and on the latter, on a 
cliff above the river (the ancient Pmha saxa) stood Ficana 
(marked by the farmhouse of Dragoncello) which is said to have 
owed Its origin to Antus Martius Beyond these hills the low 
coast belt formed by the solid matter brought down by Lht river 
begins, and on each side of the mouth m the flat ground were 
salt marshes (See Ostia, Portus ) 

TIBERIAS, a town on the western shore of the Sea of Gali 
lee, attractively situated on a narrow strip of land between the 
high ground and the water, 680 ft below sea level (mod Faba 
riyeh) ^ pop c 7,000 The old city lay to the south of the 
modern Not much of archaeological interest remains visibk, but 
extavalionh on the site of the old town are being conducted by 
the Jewish Exploration Fund 

History — Tiberias was built about ad 21 by Herod Antipas 
and wis so called after the emperor Tiberius Herod made it 
his capital and developed its life on Greek lines The town was 
built on an ancient site, probably Rakkath (Josh xix 35), and 
in the course of construction a graveyard was disturbed In con 
sequence the Jews fearful of uneleanness, refused to live there 
and Herod had to resort to compulsion to people his town (Jo 
seph Anttq xvai 2, 3) No mention is made of Iiberias m the 
gospels, except the casual reference in John vi 2^ The city was 
of too recent date and too Hellenistic in outlook to invite atten 
tion, and it is unhkely that Christ ever visited it It flung open 
its gates to Vespasian and his legions to earn consideration and 
favour Hidrian sought to implant paganism by erecting a tern 
pie, but with no marked success Towards the close of the 2ncl 
century, the Sanhedrin transferred itself thither from its first Gall 
lean home at Sepphoris I rom the rabbinic school at Tiberias 
came Judah hak Kadhosh, the collector and editor of the Mtshmh 
(c 220) The Talmud was there edited 200 years later The Jew 
ish philosopher, Maimomdcs, and Rabbi Abba are buried there 
Christianity found m Tiberias no conge mal soil, and not until 
the 4th century could it make headway In the 5th century there 
was a bishop of Tiberias, who subsenbed to the acts of the 
Council of Chalccdon In 637 came the Arabs When the crusaders 
established their kingdom of Jerusalem, Tancred was appointed 
ruler m Galilee, Tiberias became his capital and was in part 
rebuilt on a new site farther north In 1187 before the battle 
of Hattin, it fell into the hands of Saladin In the i8th century, 
Dhahir el Amir fortified the town and m their advance on Damas 
cus, Bntish troops seized it in Oct 1918 (E Ro ) 

TIBERIUS [Tiberius Claldius Nero] (42 bc-ad 37) 
Roman emperor, was born on Nov 16, 42 bc His father, who 
bore the same name, was an officer of Julius Caesar, who, after 
a stormy career returned to Rome when the general amnesty 
was proclained m 39 bc Livia, the mother of Tiberius was 
also of the Claudian family, her husband ceded her to Octavian in 
38 shortly before Drusus, Tiberius’s brother, was born Livia 
had no children by Augustus, and therefore devoted all her re 
markable gifts to the advancement of her sons Tiberius passed 
through the list of state offices in the usual princely fashion, begin 
mng with the quaestorship at the age of eighteen, and attaining 
the consulate for the first time at twenty nine 
But from 22 to 6 bc and again from ad 4 to 10 by far the 
greater part of Tiberius’s time was spent m the camp His first 
service was as legionary tnbune m one of the desperate wars 
m the Spanish pemnsula In 20 b c Augustus sent Tiberius with 
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an army to seat Tigrants of Armenia on the throne as a Roman ' 
vassal This he did without opposition He spent the following 
year as governor of Transalpine Gaul In the next year (15) he 
was despatched to aid his brother Drusus in subjugating the 
Raeti and Vmdelici in the mountains at the source of the Rhine 
and Danube Drusus attacked from the eastern side, while 
Tiberius operated from the upper waters of the Rhine, and the 
mountaineers were subdued, which ensured the safety of com- 
munications between northern Italy and Gaul In 12 b c Agrippa, 
the great general of Augustus, died at the age of fifty one, leaving 
Julia the emperor’s only chid, a widow Agrippina, daughter of 
Agnppa by an earlier marriage, was wife of Tiberius, and had 
borne him a son Drusus afterwards father of Germameus Livia, 
with great difiiculty, prevailed upon Augustus to replace Agrippa 
by Tiberius, who was compelled to exchange Agrippina for Julia, 
to his bitter grief During the year of mourning for Agrippa, 
which delayed his new marriage, Tiberius was occupied with a 
victorious campaign against the Pannonians followed by success 
ful expeditions in the three succeeding summers For this he 
received the triumphal insignia, now first separated from the 
triumph Itself Drusus died m 9 bc, and Tiberius became the 
first soldier of the empire 

In the campaign of the year after Drusus’s death Tiberius 
traversed all Germany between the Rhine and the Elbe, and met 
with slight opposition Ht was rewarded with the full triumph, 
the military title of “imperator ” and his second consulship In 
7 B c there was another but insignificant campaign in Germany 
Next year Augustus bestowed on his stepson the tnbunician 
luthority for five years 

libenus at this time suddenly begged permission to retire 
to Rhodes and devote himself to study He sc'^ms to have declined 
absolutely at the time to stite his reasons for this course, but he 
obstinately idhcrcd to it The departure from Italy was as secret 
IS It could be made Years afterwards, when Tiberius broke 
siltnct about his motives, he declared that he had retired in order 
to allow the young princes, Gaius and I ucius, sons of Agrippa 
and Julia, a free course 

At Rhodes Tiberius lived simply, passing his time mainly in 
the compiny of Greek professors with whom he associated on 
pretty tqual terms After five years’ absence from Rome, he 
begged for leave to return, but the boon was angrily refused, and 
Livu with difficulty got her son made nominally a legate of 
Augustus, so as m some degree to veil his disgrace The next 
two years were spent m solitude and gloom Then, on the inter 
(tssion of Gaius, Augustus allowed Tiberius to come back to 
Rome, but on the express understanding that he was to hold 
iloof from public functions He had scarcely returned before 
death removed (ad 2) Lucius, the younger of the two princes, 
and a year and a half later Gams also died The emperor was 
thus left with only one male de‘jcendant, Agnppa Postumus, 
youngest son of Julia, and still a boy Four months after Gaius’s 
death Augustus adof>ted Agnppa and at the same time Tiberius 
The emperor now indicated clearly his expectation that Tiberius 
would be his principal successor 

In AD 5 It became necessary to attack the formidable con 
fcderacy built up by Maroboduus, with its centre in Bohemia 
At the most critical moment, when Pannonia and Dalmatia broke 
out into insurrection, Maroboduus accepted an honourable peace 
The four serious campaigns which the war cost displayed Tiberius 
It his best as a general When he was about to celebrate his 
well won triumphs, the terrible catastrophe to Varus and his 
legions (a d 9) produced a profound change in the Roman policy 
towards Germany Although Tiberius with his nephew and 
adopted son Gennameus made in ad 9 and 10 two more marches 
into the intenor of Germany, the Rhine was permanently accepted 
as the frontier Tibenus was thus robbed in great part of the 
fruit of his campaigns, but nothing can deprive him of the credit 
of being a chief founder of the imperial system in the lands of 
Europe From the begmmng of ii, when he celebrated a magnif 
icent triumph to the time of the emperor’s death in 14 Tibenus 
remained almost entirely in Italy, and held rather the position 
of joint emperor than that of expectant heir 


Tibenus ascended the throne at the age of fifty six What 
struck every one of his contemporaries most was his absolute 
impenetrability Tibenus proved himself capable in every de 
partment of the state more by virtue of industry and apphea 
tion than by gemus His mind moved so slowly and he was 
accustomed to deliberate so long that men sometimes made the 
mistake of deeming him a waverer 

The change of masters had been anticipated by the Roman 
world with apprehension, but it was smoothly accomplished 
Livia expected to share the imperial authority with her son At 
first Tibenus allowed some recognition to the claim , but he soon 
shook himself free, and later became estranged from his mother 
and held no communication with her for years before her death 
The history of Tiberius’s relations with other members of his 
family is hardly less miserable Perhaps with any other com 
mandcr than Germameus the dangerous mutiny of the troops on 
the Rhine which broke out soon after Tiberius’s accession would 
have ended in a march of the discontented legions upon the 
capital The perilous episode of Armmius caused the recall of 
Germameus and his despatch to the East on an honourable but 
comparatively inactive mission Tibenus seems to have set Piso 
to watch and thwart him but there is no authority for the sus 
picion that he had him poisoned The death of Germameus was 
followed four years later by that of the emperor’s son Drusus 
When Drusus died, Tibenus nominated two of the sons of 
Agr ppma, Germameus’ widow, as his heirs But Seianus 
Tiberius’s minister, had grown strong by nursing the emperor’s 
suspicions and dislike for the household of Germameus and the 
mother and the prinees were imprisoned on a charge of crime In 
his memoirs of his own life Tibenus declared that he killed 
Seianus because he had discovered that he entertained a mad 
rage against the sons of Germameus But the destruction of 
Seianus did not save Agrippina and her two children The third 
son, Gaius Caesar (Caligula), lived to become emperor when 
Tibenus died in 37 

The care expended by Tibenus on the provinces was unremit 
ting Soldieis, governors and officials of all kinds were kept in 
wholesome dread of vengemce if they oppressed thoir inferiors 
or encouraged irregularity of any kind Strict economy permitted 
light taxation and enabled the emperor to show generosity in 
periods of exceptional distress Public security both in Italy and 
abroad was maintained by a strong hand, and commerce was 
stimulated by the improvement of communications Jurisdiction 
both within and without the capital was on the whole exercised 
with steadiness and equity, and the laws of the empire were 
at many points improved 

Our ancient authonties are Tacitus, to some extent biased by sane 
tonal traditions, Suetonius a rather scandilous biographer, and 
Velleius Paten ulus, the nearest in point of time an officer who had 
served undtr him Dio is probabl> dependent on Tacitus The chief 
account of Tiberius in English is that contained in Dean MenVdh 
History of the Romans under the Empire Professor E S Beesly ha< 
written an interesting defence of him in his Catthne, Clodtus and 
Tibenus (1878) The best rctent history of this period is Hermann 
Schiller’s Geschichte der romtschen Katserzett (Gotha 1883) Much 
historical information is given m tht editions of the Annals of Tacitus 
of which the best in English is that of Furncaux (Oxford, 1884) 
Frey tag Ttbertus and Tacitus (Berlin, 1870) (following Stahr, Ttberiw^ 
Berhn, 1863) exposes the inconsistencicb of Tacitus^ account See also 
Ihne, Zur Ehrenrettung des Kaisers Tibenus (Strassburg, 1892) , 
Gentile, VImperatore Ttheno secondo la moderna enttea stoma 
(1887), J C Tarver Tibenus the Tyrant (1902), E S Beesly, 
Catahne Clodtus and libenus (1907) , A Lang, Kaiser Tibenus (Jena 
1911) , O Kuntz, Tibenus Caesar and the Roman Constrtutwn (Seattle 
1924) For the imperial administration of the provinces by Tibenus 
sec Mommsen, History of Rome, vol v 

TIBESTI^ a mountainous region of the central Sahara, in 
habited by the Tibbu (qv) Tibesti includes the highest summit 
of the SaWa, the volcanic massif of Kussi, which reaches 3,400 
metres The eruptive rocks have forced thar way through a sub 
stratum of crystalhne rocks covered by enormous thicknesses of 
horizontal Silurian grits, the scarp of which is quite brusque 
above the surrounding plains, which are some hundreds of metres 
above sea level Great dry water-courses, deeply cut m all the 
faces of the massif, indicate a chmate formerly more humid The 
daily variations of temperature reach 30® at times The inhab- 
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itants at most 10,000, are very poor Tibesti had been partly ex- 
plored by Nachtigall m 1870, since when no European went there 
till 1915, when Col Tilho wrote a very complete descnption of 
It, and mapped it The frontier was fixed by the Franco-Engiish 
convention of Sept 8, 1919 

See S Tilho, Exploration en Ajnque centrale {La Giographte, 
xM, 1916-17), id Carte de Ttbesti {La Oiographte, xxxvi, 1921), 
C Lofler, La pacification du Ttbesti {L Afnque jran^aise, 1916), 
D A A Rottier, Etude sur le Ttbesti (BuUetm du Comtti dHudes 
histonques ei scientifiques de V Afnque ocetdentale jranQatse, 1922) 
TIBET or THIBET, a country of Central Asia It is the 
highest country in the world, comprising table lands, averaging 
about 16, 000ft above the sea, the valleys being at 12,000 to 
17,400ft, the pieaks at 20,000 to 24600ft, and the passes at 
16,000 to 19,000 feet It IS bounded on the north by Sinkiang, 
on the north east by Kuku nor (koko nor, qv) on the east by 
Chwanben (or Chamben or Chwampien or Kham) on the west 
by kashmir and Ladakh, and on the south by India Nepal ind 
Bhutan The indefinite position of Chwanben (Chwampien) 
and kuku nor, and the doubtful limits between Tibet and Sm 
kiang prevent any cakuhtion of the area of Tibet , its popula 
tion is probably less than 3,000 000 
Origin of Name — The Tibetans call their country Bod which 
word in colloquial pronunciation is aspirated into Bhod or Bhot^ 
and in the modern Lhasa dialect is curtailed into Bho Hence 
the country is known to Indians as Bhot^ and the inhabitants as 
Bhot tas This territory came to be known to Europeans as 
Tibet,” evidently because the great plateau, with its uplands 
bordering the frontiers of China, Mongolia and kashmir through 
which travellers communicated with this country is called by the 
natives To bhot (written stod bod) or ‘‘High Bod” or “Tibet” 
Physical Geography. — Almost all the country from the 
south of the Takla makan desert to the Him ilaya was formerly 
included under the name of Tibet in general usage The kuenlun 
mts were, under this scheme, the northern mountains of Tibet, 
they are in any case the oldest of the great mountain systems of 
the Tibetan highland Their rocks are mostly I ower Palaeozoic 
md highly metamorphosed while Mesozoic deposits occur only as 
land sediments m the valleys of the chain, this part and the region 
to the north and north east have thus apparently been land since 
Triassic times To the south of the kuenlun Mesozoic deposits 
become more important, and suggest that the broad zone be- 
tween that chain and the Deccan (part of the ancient Gondwana 
Iind) was then largely under water at times though during the 
Upper Jurassic phase land conditions prevailed over wide areas 
In the Cretaceous epoch began the great upfoldmg of the 
Himalayan region, which probably reached its maximum activit> 
m the Eocene age Parts of this folding seem to have been 
directed southward as is indicated in the Garwhal thrust plane 
but the story is highly complex and there is much penetration of 
voung volcanic rocks while ge>sers and hot springs tell the same 
tale In the uprise of the younger mountains not only did great 
fault lines appear in the south and east of the Tibetan highland, 
but also the kuenlun was much broken, and the old Tarim block 
to the north of it sank In several parts of its area the Kuenlun 
attains a height of 7 000 metres, while m the west, the peak 
Mustagh (Muztagh or K5) attains 7,282 metres (23890 ft), 
and is, perhaps, the highest point m the chain though it has been 
claimed that there are within it he ghts of nearly 8,000 meties 
Between the western Kuenlun and the Himalayi is the great 
dissected highland of the Karakorum The heights attained in the 
Karakorum are very great, several summits attaining about 8,000 
metres, while K2 is 8 610 metres or 28,248 ft h gh 
On the general Tibetan highland the oldest formation exposed 
is the Upper Jurassic, betraying land conditions followed in the 
next phase by submersion The highland seems to pass into the 
mountain-systems of its periphery and to have a general height 
of 15, 000-16, 000ft , the highest point known in this region is 
about 23,600 feet There are many fault-lines, thrust hnes and 
hot spnngs This plateau of inland drainage, characterized by 
lakes, mostly salt, and hot spnngs, Is called Chang-t*ang 
The southern nm of the general highland just desenbad is the 
trans-Himalaya or Hedm range of mountains, the average height 
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of which may exceed that of the Himalaya, though tht highest 
peaks (nearly 24,000ft ) are not so great as those of cither the 
Himalaya or the Karakorum This great series of mountains was 
very little known until Sven Hed n explored there 
South of the trans Himalaya lie the deep valley lints of the 
Indus, Sutlej and Brahmaputra, so this range forms the water 
shed between an area of internal drainage to the north and a 
region of the sources of great rivers to the south, it is note 
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worthy that tht three grtit rivers mentioned make thtir way 
through the Himalaya to the south, and many feeders of the 
Brahmaputra Ganges and Indus have also penetrated into the 
Himalaya Between Bunji, m Gilgit, and the Darcl distnct the 
bed of the Indus is about 91^ metres above sea level, while the 
crests on cither side of the gorge rise to 6 000 metres, or 20,000 
feet The Brahmaputra way through is as striking, for the river 
reaches down to the 1 0,000ft contour only as it begins to work 
around the base of Nameha Batwa, 25,445ft high 
The long line of the Upper Indus and Upper Brahmaputra is 
the most marked feature of southern Tibet, and the Upper Sutlej 
follows a closely related line between them Some tributaries of 
the Brahmaputra jom the mam river in such ^a way as to 
suggest that it once flowed westwards, and that its present course 
is a result of capture Near the source of the Sutlej are the two 
sacred lakes Manasarowar and Rakas tal, which communicate 
by a channel of water after heavy ram 
The snow line is usually, but not quite always, higher on the 
north than m the south, because of the much heavier prccipita 
tion on the south , on this latter side it is said to run near the 5,000 
metre (16,400ft ) contour Near Leh it is at 5,300-5,800 metres, 
and in the Karakorum at 5 600-5,900 metres The glaciers 
formerly reached down to 3 300-3 600 metres in the Spiti region 
and to 2,100 metres m the Upper Indus region It is thus highl> 
probable that during the maximal ice phases the whole of the 
great highland was glaciated, with no doubt some lines of crest 
projecting above the ice sheets The Pleistocene deposits arc 
enormously thick in many places, an estimate of 3,000ft having 
been made for this m the upper Sutlej valley 
A remarkable economic feature is the almost universal dis 
tribution of gold through Tibet Ihe gold digging is referred to 
in somewhat mythical terms by Herodotus Every river which 
rises m Tib( t washes down sands impregnated with gold, and it 
has been proved that this gold is not the product of intervening 
strata, but must have existed primarily m crystalline rocks of 
the mam axes of upheaval In western Tibet the gold mines of 
Jalung have been worked since 1875 
Iron IS found m eastern Tibet in the form of pyrites, and is 
rudely smelted locally Salt, soda, potash and borax exist m 
abundance in the western lake reg’ons (Chang Pang) 

Climate — ^Tibet lies so high that its climatic relations are 
very peculiar The Himalaya captures most of the rainfall of 
the summer monsoon, but a little gets through the passes and is 
captured by the trans Himalaya, beyond which the climate is 


TIBET 


[GOVERNMENT 


178 


extremely dry and we arc m the region of internal drainage 
In July the Tanm basin has average temperatures varying 
from 68"* to as high as 90** I* in differeilt plaees On the Tibetan 
highland figures are lower and are correlated with elevation, thus, 
at an elevation of 3,000 metres the temperature in July in north 
Tibet is known for one or two stations and is about 59°, for a 
station at 4,000 metres it is less than 50°, and for the general 
area of Chang fang, with a height of 5,000 metres, it is probably 
about 40“, or even less But the daily variations are extreme 
Ihcre IS more snow in the winter towards the west, and more 
rain, in the summer, towards the south east The total fall of 
nin and snow over most of Tibet except the south east and 
patches of the trans Himalaya, is about 8m per annum 
Vegetation* — The severe conditions of Chang t’lng limit its 
plants to some high steppe grasses m the valltys, with a few 
bushes here and there up to the 15, 000ft contour Towards 
the western Kuenlun, on the one hand, and towards the Chinese 
border on the other there is more woodland Prjevalsky, the 
pioneer collector, and Ihistleton Dyer class the flora as Arctic 
Alpine and ancient, with many endemic species It is chiefly 
composed of immigrants from the Himalaya and Mongoha The 
river valleys between the Himalaya and trans Himalaya, are 
warmer, and peaches, apricots, apples, plums, grapes, water- 
melons, and even pomegranates are raised, while trees include 
plane, poplar, maple, walnut, oak, cypress and a variety of coni 
lers Barley and buckwheat are the chief cereals 
Animals — Herds of yak, wild ass ("knng) musk deer, Tibetan 
inttlope {PanthoJops)^ wild shetp (hharol of the Himalayas) 
uid wild goats roam the high wastes, while bears, hopards, 
wolves, foxes, marmots, squirrels, monktys cats and dogs also 
occur The sloth bear ( iduropus) and the so called unicorn 
antelope {BudorcoK) are Indo Malayan forms that reach up into 
Tibet Sever il water fowl breed in Tibet, notably the bar headed 
goose {Anser mduus) and towards the eastern borders there 
occur several rare and hiiidsome varieties of pheasant 
Population and Economic Life — The people of Tibet, like 
Its plants must be considered as post glacial immigrants Tibet 
having ippireiitly been an lee desert during the phases of great 
txtensiem of the ice sheets Indeed, it is doubtful whether man 
kind could spread up into these wastes until long after the last 
ice maximum had passed away This helps to interpret the 
further fiet that the majority of the inhabitants is related in 
physical type to the peoples of the steppes and deserts farther 
to the north The Tibet ms hwe high power of resistance to 
told and hunger if they e m obtain buttered tea, which they drink 
It fre<]uent intirvals The counliy can support only a small 
population and estimatis art mostly below 3,000,000, a large 
number of these being eelibitcs in monasteries (Sec Lamaism ) 
Polvandi) is practised to a certain extent, the brothers in a 
family m such a cise having a wife in tommon 
The herdsmen, tent dwellers, among them ire usually called 
Drok pa and their tents are of yiks hair, with a low wall of 
dung or stones around the lent 
base The tents are moved at 
intervals ind once a year the 
herdsmen make their wav down- 
hill to market mostly at Lhasa 
Their food is m unl> tomposed of 
products of yak s milk The peas- 
ant cultivator inhabits ehiclly the 
valleys of the south md south- 
east, and is mostly tied to the 
soil, partly no doubt because men are so scarce The crop rota 
tion mav give the sequence barley, fallow, barley, peas, wheat, 
and the plough is drawn by oxen or yaks 
In addition to herding and agriculture a certain amount of 
wool spinning weav ing and kmttmg is fairly widely distributed 
in Tibet but the immense importance of religious matters in 
this country makes the production of images and cult*object8 a 
more important matter 

Tibet IS so difficult a country that the steppe-conquerors of 
various penods have usually avoided it completely and it has 


practical autonomy, m spite of varying relations, chiefly diplo 
matic, with China, and to some extent with Britain, through 
India, and even at times with Russia Its central position and 
the longitudinal valleys of the Brahmaputra (Sanpo), the Sutlej 
and the Indus — the passes from the last across into the Tanm 
basin — and the coramumcations via the valleys of the two last 
and other Himalayan streams with Kashmir and India, have made 
Tibet of importance in the caravan trade across Asia 
Batung (Ba’an fu) and Chamdo m Kham (Chwanben) are 
among the stations on the ways up fiom China, the former con 
netting more especially with bzeehuan and Yunnan, the latter 
with Szechuan, Kansu and Mongolia To the west, m Tibet 
proper, the valley between the Himalaya and the trans Himalay i 
provides the main line of communication, and portions of the 
Brahmaputia are navigable Lhasa is the chief station From 
Lhasa it is possible to go south, via Gyantse, to the passes be 
tween high peaks that lead to Sikkim and India Ya tung m the 
Chumbi valley, was created a mart for Indo Tibetan trade by 
the regulitions appended (1S9O to the Sikkim Tibet convention 
of 1890, but it was not successful, and m 1904 an additional mart 
was fixed at Gyantse Westward from Lhasa the trade route 
goes to Shigatse and on past the sacred lakes, Manasarowar and 
Rakas tdl, reaching the Indus system near Gartok, another mart 
for Indo-Tibetan trade hxed by the 1904 convention Gartok 
has ways leading through the Himalaya south to Almora, and 
a less important one west to Simla, it stands more than 14,000ft 
above sea level 1 rom Gartok the trade route goes on down the 
Indus to the mart at Leh, the capital of Ladakh, whence there 
irc routes to Kashmir and to the Tanm basin The main route 
through Tibet here described is known as the Janglam The high 
wilderness ot the Chang t ang is of less importance for transit 
purposes, but a route from Lhasa goes north via Nag chu ka, 
farther east, to Urga in Mongolia Camels are left at Nag chu ki 
on the way to Lhasa, and the caravans assemble twice a year at 
Kuku nor (lake), reaching Lhasa in August and m January 
Mules are much used, as also are yaks Musk, wool and woollen 
materials, furs, rhubarb, yak s tails, cult objects, medicinal herbs 
etc, are earned tspecully to China, and tea, nee, porcelain, 
horses, cereals, silks are imported thenee The trade with India 
IS mainly an exchange of Tibetan wool for manufactured goods 
Postal transport mi>, with good fortune, cover as much as 75m 
d day, and there is i tclegriph hue from Lhasa to Gyantse 
Government — The ruler is the Dalai Lama who lives m a 
palace near Lhasa and is nominally supreme both in civil and in 
religious affairs He is supposed to be chosen by the heads of 
the three chief Buddhist monasteries of Lhasa (Ganden, Sera and 
Drepungj with the help of the State oracle at Lhasa and the 
oracle at Sam >e Tht setnnd lama of the Tibetan Church is the 
head of the monastery of Tashi Ihunpo near Shigatse ind this 
Dalai Lama is held by somi Tibetans to have a spiritual authority 
higher than that ot the Dalai Lama The renown of Tashi Ihunpo 
IS chiefly a matter of the last three centuries, and at various 
times it has sought to undermine the power of the Dalai Lama, 
who keeps agents to watch matters at Shigatse Until 1912, the 
amban, or rcprestntative of China, had a share in government 
ind in the selection of i Dalai Lann, but in that year the amban, 
whose power had long been waning, was expelled The Dalai Lama 
has a chief secretary who may have great power, he is supposed 
to act with a greater and a lesser council ind a national assembly, 
and these bodies have an official who may be called a prime 
minister, but the Dalai Lama and his secretary have been known 
to set aside the authority of prime minister and council A lord 
chamberlain is the head of the country’s ecclesiastical officials, 
under the Dalai Lama There is naturally a good deal of local 
autonomy in outlying areas of a region with such difficulties of 
communication, but the personal authority aaid prestige of the 
Dalai Lama have often been very marked It arises partly from 
the fact that the occupiers of this great position have on several 
occasions proved themselves to be strong minded men, and partly 
from the fact that the supreme head is held to be one who has 
won the n^t to Nirvana but has consented to rebirth for the 
sake of his fellow men As such he is venerated, not only in 
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libet, but, ill varying degrees wherever, m Asia, Buddhist ideas 
have penetrated and maintained themselves 
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ETHNOLOGY 
I GENERAL 

The Mongolian plateau is the origin of a considerable part of 
the population, in which other elements have been discovered, 
including a type with fairly long heads, wavv, even curly hair, as 
well as lightish hair 

Ihe people may be roughly divided into four mam classes, 
namely, the nobility, the traders, the peasants, and the herdsmen 
Many of the nobility reside in I hisa They have also their coun- 
try residences scattered over the country Next m the social 
scale come the traders These are usuilly hymen, though many 
also among the monks trade on behalf of their monasteries The 
traders move about into all parts of the country, spending pci- 
haps a portion of the year m the north to obtain salt from the 
hkes, in the east, trading in tea with China, and m the south 
selling wool, yak tails, hides, etc , m India, and bnnging thence 
cotton goods and the varied utilities of western eivihzation 

There is no strong middle-class m Tibet The peasant farms 
generally on a small scale He works in 
nobleman, monastery or other landlord is 
well as tending his own small plot ot land 
The herdsmen seek pastures for their 
flocks mainly in the uplands, at altitudes 
of over 14,000ft, and frequently move 
their camps to new ground Among other 
members of the social organization are the 
l)eggirs and the brigands 

Bodily Traits — Ihe males are short, 
often not more than 5ft sin in height, ex 
cept m eastern Tibet, where 5ft gin is a 
general height, the females are appreci- 
ibly shorter The head is mesaticephalic, 
verging on brachycephalic in the case of 
many of the hereditary herdsmen , the hair 
IS black and somewhat wavy, the eyes 
ire usually of a clear brown, m some cases 
tven hazel, the cheek-bones are high, the 
nose IS thick, sometimes depressed at the 
root, in other cases prominent, even aqui 
line, though the nostrils are broad The 
teeth are strong but irregular, the ears, 

With tolerably large lobes, stand out from 
IS broad, the lips not full, and, among the people of the lower 
altitudes, decidedly thm The beard is sparse, and is often 
i>lucked out with tweezers Moustaches are worn occasionally 

The shoulders are broad, the arms round The legs are moder- 
itely developed m the people of the central and more settled parts 
of the country But the eastern Tibetans and the Bhutanese 
branch of the Tibetan race, being all hardy denizens of steep and 
lofty mountains, have not only well-developed legs but an in 
general physical build fine specimens of the human race The foot 
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IS somewhat small but broad, the hand coarse Iht waist is 
much less pronounced than among many nations is is quickl> 
recognized by Europeans and Americans who don Tibetan at 
tire The colour of the skm is a light brown, sometimes so light 
as to show ruddv checks in children though where exposed to 
the weather it becomes dark brown 
Dwellings — The landed proprietors live m houses, solidly 
built around a rectangulir courtyard On three sides of this 
court>ard are stables and storehouses, on the fourth opposite 
the gate is the mansion itsdf one or two storeys higher thin the 
other three sides, and sometimes as much is five storeys m 
height The walls are constructed of flat stones bound together 
with mud In the smaller buildings, and especially in the upper 
I lyers, the stones are replaced by sun dned bricks The roof is 
flat, and is forint d like the earth floor, but is not polished Win 
dows are plentiful, but glass is rare Its place is tiken by wax 
cloth or other similar matt rial, strong wooden shutters protecting 
this from rough usage The houses of the peasants are, as a 
rule, solid and substantial Here, too, the walls art of stone or 
sun dried bricks, though occasionally of clods of earth Flat 
roofs of beaten earth are the rule throughout the interior of the 
country, but in the Chumbi valley and other rain\ districts they 
are laid on a gentle slope Where pine trees grow, the roofs are 
constructed of pine shingles, kept m position by he ivy stones 
The shepherds and herdsmen dwell m tents of yak hair T hesc 
tents are rectangular in shipe, often some 12ft in length but 
sometimes up to 50 feet An aperture about two feet in width 
along the middle of the roof, lets out the smoke 
Food and Drink — The staple diet of the ordinary Tibetan is 
yak’s meat, mutton, barley flour, cheese and tea The rich, and 
those who dwell in the lower altitudes, abo cat fruit and vege 
tables in small quint it it ^ The climate is so cold that Tibetans 
arc compelled to eat meat although as Buddhists they should 
abstain from doing so, and the pioduction of grain, vegetables or 
fruit at greit altitudes is very difficult Rice cannot be grown 
in the cold uplands, and is thus a luxury for the wealthy only 
The chief Tibetan gram food is barley 
The mam beverage is tea Brick tea from China is used and 
IS boiled up in water flavoured with soda When thoroughly 
boiled the mixture is taken out with a ladle and poured through 
a strainer into a churn Butter and salt are added and the whole 
churned until it is well mixed It looks then like rn/t* an hut The 
consumption of this beverage among Tibetans is enormous, for 
they drink on an average from ^0 to 50 cups of tea a day They 
eschew tea as known in Europe and America, finding it indigestible 
and lacking m nutnment Ihe other chief beverage is beer It 
IS brewed from barley and being but mildly intoxicating, a good 
deal can be drunk with impunity 
Religion — Religion occupies a predominant position m the 
life of the Tibetan people Their rehgion is the form of Bud 
dhism (see Mahay an a and Lamaism), which was introduced into 
Tibet in the 7th century ad under king Song tsen (jam po It 
includes a widespread belief in reincarnation An incarnation 
miy be bom into any family, however humble for example, the 
Dalai Lama, the religious and secular ruler of the whole country, 
has often reincarnated m the family of a peasant Hermits are 
found here and there thioughout the land m houses in cav^es in 
cliff side dwellings Oracles are m daily use, furnishing prophecies 
for the State and for the village, as well as for individuals 
Pilgnms are ubiquitous A traveller in Tibet or on the border 
land IB sure to meet them on their way to holy temples, to snow 
mountains inhabited by spirits to the foot prints of departed 
saints stamped on the rocks, and other sacred objects Some will 
cover every yard ol the way with their prostrate bodies Lying 
on his face, the pilgnm makes a mark with his fingers a little 
beyond his head Rismg, he bnngs his feet to this point and 
again, muttering a prayer, prostrates himself Such a pilgrimage 
may well take two or three years It would, perhaps, be safe to 
say that, judging by the amount of their time and their money 
which they devote to religion, the Tibetans are one of the most 
— ^il not the most — religious people in the world A huge num 
ber, estimated by some at a seventh, by others as high a'- a 
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fourth, of the entire male population, enters the pnesthood Great 
monasteries, often housing more than a thousand monks, are 
scattered over the countryside, as well as hermitages and smaller 
collections of pnests 

The pnesthood is divided into two mam divisions There is 
the original establishment known as Nytng ma^ dating from the 
7th century of the Christian era, when Buddhism first made real 
headway in Tibet And there is the re 
formed sect, known as Ge Ink, which dates 
from the 14th century of the same era 
The Nytng nia is divided into a number 
ot sects, among whom the Ka-^yu have 
numerous adherents, especially in Bhutan 
The different sects abstain from open dis 
pute with each other, so that the religion 
IS not torn by sectarian disputes, but pre 
sents a united front to the outside world 

National Characteristics. — ^The Ti 
betans are a cheerful, pleasure-loving peo 
pie Their chief forms of recreation include 
gambling, horse racing, picnics (held es 
pecidlly in the parks which surround such 
few large townb as there are) and theatn 
til entertainments They are particularly ,,,5 native head dress 
tond of the last, which often form part of and charm box on the 
their religious festivals Another very throat 
marked charactenstic is their insistence on ceremonial and eti- 
quette The form of address used towards a social superior, equal 
or inferior, the presentation of ceremonial scarves, and many other 
details of daily intercourse rest on rules which are observed by 
high and low 



II DETAILS OF SOCIAL ORGANIZATION 

The Nobles* — The nobility are a class apart The Tibetan no- 
bleman traces his descent to one of three sources It may be that 
an ancestor was ennobled for good work done for the country 
The founder of the Pa lha family, for example, was a Bhutanese 
ex priest of the 17th century, whose work m the service of the 
Lhasa Government was rewarded by a place on the supreme coun- 
cil and the gift of an estate near Gyantse containing 130 farms 
Secondly the family in whic h a Dalai Lama or a Tashi Lama takes 
rc birth, however lowly it may be, is ipso facto ennobled and re 
ceives large estates from the Government Some of the leading 
Lhasa nobles are descended from the brothers of previous Dalai 
Lamas The third section of the aristocracy is the oldest and 
smallest of all They trace their ancestry right back to the early 
monarchs who ruled Tibet before the loth century of the Chnstian 
era The houses of Lha gyal-n and Ra ka shar both claim un 
broken descent from these early rulers, who are known as the 
“Religious kings Thus the heads of these two families are even 
now greeted by their tenants with the forms of obeisance that are 
accorded only to Lamas 

The nobility of Tibet are wealthy by comparison with their 
fellow subjects For instance, on the Pa lha estates there are at 
least 1,400 farms, as well as 13 grazing grounds each of the latter 
supporting 1 5 to 20 f imilies of graziers The tenantry pay rent 
in service, grain and cash Out of this the nobleman pays a con 
siderable proportion to the Government, both in cash and m grain 
He also passes on to the Government some of the service of his 
peasants, to provide transport animals, etc , for travellers armed 
with a governmental authonzation for the same In addition to 
taxes, the nobleman’s family is bound to supply one or two mem- 
bers to work as Government officials at nominal salanes 

The laws of mhentance vary m different parts of the country 
In central Tibet when the father dies the sons usually remain 
in joint possession When there are sons, daughters receive no 
portion of the land but are given a small share when they marry 
If, however, a nobleman dies leaving a daughter but no son, this 
daughter inherits the property When she marnes she adopts her 
husband into her family She does not take his name, he takes 
hers She is entitled to the deciding voice m the management of 
the property There have been innumerable instances of such 


adoption among the high families of Lhasa As a general rule the 
daughter succeeds in preference to a nephew Throughout the 
greater part of Tibet there are families of noble stock In the 
Tsang provinces are eight or mne who stand above the others 
Eastern Tibet has its chiefs, styled Gyal^po, De ba, etc Ladakh 
has a remnant of the royal line, and Sikkim, till recently part of 
Tibet, has its ruler descended from an eastern Tibetan chief 

The names of the leading Lhasa famihes are as follows — 
Chang 4 o-chen, Do-rtng, Hor kang^ Lha dmgy Lha lUy Nafn»se 4 tng, 
Pa 4 ha, Pun kang, Ra-ka shar, Rain*pa, Sam trup Po trang, Se 
chung, Sha tra, Sur kang, Tom pa, Trum pa, Yap sht Sar-pa, {% e , 
“The New Patrimony^’), the name by which the family of an 
existing Dalai Lama is known When the latter dies, his family 
take another name The family of Lha gyal n does not belong to 
Lhasa 

The Traders. — ^Tibetan society falls almost entirely into two 
classes, the landed gentry on the one side, and the peasantry and 
shepherds on the other Such middle-class as there is, however, 
is provided by the traders The chief articles of export are wool 
yak tails, hides, the soft underwool of the shawl wool goat, borax 
salt, musk and medicinal herbs The chief imports are t^ and 
cotton goods, and, in a smaller degree, woollen goods, hardware 
corals, precious stones, tobacco, dried fruits sugar, molasses and 
matches, needles, soap, etc {See also Industry ) The trading 
instinct IS deeply embedded in the Tibetan character Nobles and 
monks alike engage in trade, as well as the ordinary class of 
professional traders The large monasteries trade widely, and are 
able to do so because each has its administrative department Even 
the robber tnbes issue from their haunts and go to other distncts 
to trade 

Women often manage the shops and the general retail trade 
Especially is this the case m Lhasa , men take charge of the com 
mercial dealings which necessitate long journeys, and in any case 
in which the issue is a large one the decision as a rule rests with 
them The wealthiest traders may be seen together with the 
poorest, exposing their goods for sale m the market places 

The Peasants — On plains and in valleys that he below an 
elevation of 14,000ft above sea level there is much land that is 
fit for the plough But, owing to the steadily decreasing popu 
lation, largely a result of the overwhelm 
mg proportion of celibate monks, the 
problem of obtaining sufficient man power 
to carry on the every day duties of life is a 
very real one, and in no department is it 
more acute than in that of the cultivation 
of the soil Tibet does not lack land for 
cultivation, but she lacks the men to till it 
This is emphasized by the fact that a 
peasant is not allowed to quit his home 
without first obtaining the landlord's per 
mission If he wishes to go away, he must 
ask for leave, or, as the Tibetan phrase 
runs, “petition for man separation ” He 
must also pay a large sum if the request is 
allowed, but such permission is usually 
refused 

There is a great gulf fixed between the 
peasant and his landlord The former 
must use a different vocabulary when ad 
dressing the latter and bow low before 
him But there is mutual fellowship be 
tween the two, and the tenantry usually 
take a pride in the standing and traditions of the master, whom 
they surround and serve The larger landed propnetors have, af- 
ter feudal fashion, large staffs of servants, of whom many are 
employed during: the winter, when the land is icebound, in spin- 
ning wool and weaving it into cloth This is utilized in part for 
the servants’ clothes, the balance is sold to traders or to neigh- 
bours 

Slavery is not common m Tibet, and where it occurs the slaves 
are often treated better than the paid servants or tenants They 
arc allowed to move about freely, and, when not at work, they 
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TIBETAN VIEWS 


1 A Tibetan sheep herder s camp In the high hills of western Tibet Tents 
are made of heavy woven rugs on account of the cold nights 2 Pack cars 
van resting on one of the perilous trails crossing the Himalayan mountains 
Sheep are largely used for pack animals on account of their sure footedness 
3 A Yellow Hat Lama reading scriptures to a group of followers The 
Yellow Hat order was founded by Tsong Kha pa In the 14th century Mem 
bars are forbidden to marry or drink wine They have a very strict code of 
•Tiorals 4 The Dalai Lama religious and secular ruler of Tibet religious 


head of Mongols and of many Buddhists in China and Russia 5 Tashi 
Lama of the monastery of Tashiihunpo near Shigatse inferior to the Dalai 
Lama in secular authority 6 Lama dance The performance is built 
around Buddhist symbolism and enacted for the purpose of glorifying 
Tibetan Buddhism Dancers are elaborately costumed 7 Meal time in 
Tibet Tea Is made In Iron pot then put In churn like container whore 
butter and spices are added Some of the Tibetans mix barley flour with 
it making both food and drink 
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have only to attend a roll-call m the morning and m the evening 
The theatrical troupes that tour Tibet are mainly recruited from 
the peasants When their tour is finished the actors return to 
their crops and their cattle 

DrcsSi-— The dress of both sexes and of all classes m Tibet may 
conveniently be described here It consists of a very full gown 
with a high collar and long sleeves In the summer this is usually 
of the ordinary Tibetan cloth among the peasantry, and of silk 
among the wealthier classes The winter 
gown IS sometimes of sheepskin, some- 
times of cloth lined with lambskin or 
wadded cotton Tied tightly round the 
waist with a woollen or cotton band, it is 
puffed out above, and in the capacious 
pocket thus formed are carried drinking 
cups and other odds and ends For laymen 
the robe reaches to the knee, for priests 
and women to the ankle In central Tibet, 
and in parts of eastern Tibet, the women 
wear aprons, woven m varied colours, and 
often so broad that they nearly meet at 
the back Shirts are of cotton or silk, 
trousers differ greatly in shape from the 
European pattern, and are of silk or cloth 
The boot is of cloth, felt or leather, and 
of various colours It rises to the knee, 
with a slit behind the knee, and is tied with Jhiiistuh loam 

gay coloured woollen garters 3ft or 4ft a tibetan woman in 

long EVERYDAY COSTUME 

Men’s hats are of various kinds, but are usually fur trimmed 
in winter The women of Tibet, especially those who rank among 
the upper classes, make no small display of dress and ornaments 
The chief ornament is the head dress , those of the upper classes 
are bedecked with pearls, turquoises and corals on a wooden 
frame Men, and particularly shepherds and herdsmen, adorn 
their hair with rings of silver and ivory It is only in a few dis- 
tricts that men wear necklaces Ear rings are very common, and 
among the official classes universal The official ear ring is of a 
standard pattern Long and narrow, it hangs from a gold ring 
with a pearl in the middle attached to the left ear For the rest 
it IS a string of turquoises, except that an inflexible rule requires 
the elongated lower end to be not a true turquoise, but an imita 
tion In the right ear a rough turquoise is worn, and this by all 
classes, official and unofficial, rich and poor 

Shephetds and Herdsmen* — ^The shepherd and grazier class 
are hardy and independent Those m the uplands (and many 
shepherds live at high altitudes) descend to lower levels once a 
year to sell their products and buy barley, wheat, tea, turnips and 
woollen cloth, such necessities as cannot be obtained away from 
cultivated regions The shepherd, like the cultivator, is frequently 
in the employ of, or under contract to, one of the nobility or 
landed gentry The Pa lha household, for instance, owns some 
30,000 sheep altogether, which are grazed in scattered grazing 
grounds within 50m of Gyantse 

The butter of sheep and goats is consumed by poor people only 
The gentry and the richer people generally eat only the butter 
from the dn, or female yak, and the cross breeds between the 
yak and the ordinary cattle The women take their share of the 
work In addition to the milking and buttermaking, they grind 
the barley and perform the varied duties round the tents The 
children help them in this, some going out with the sheep and 
goats, but not much with the yaks till they are 12 or 13 years old 

The Womctt*— The position of women m Tibet deserves spe- 
cial mention Compared with those of other eastern races, they 
hold, and have always held, a remarkably high status In olden 
days when the country was split up into a number of principalities, 
each ruled by its own chief, the ruler was occasionally a woman 
Even in modem days, chiefs, ministers and officials of all 
grades consult their wives in their official work In religious do- 
ings, however, the position of women is lower For instance, of 
the three forms of blessing accorded by the Dalai Lama to differ- 
ent supphatits (touching the head with both his hands, with one 



hand, and merely with a tassel) the last and lowest form is the 
one used for aU women, excepting only one This solitary excep 
tion IS Dor je Pa-mo, the sole female incarnation in libet She is 
one of the highest of all the incarnations, and is the head of a 
monastery (not a nunnery) at Sam ding on the Yam dro lake 

Tibetan women are physically strong They perform heavy 
manual tasks When not tanned by exposure to the elements, 
they are often fair, and those of the upper classes take great care 
of their complexions Throughout Tibet it is a general custom for 
women to smear caoutchouc on their faces Rough pads of felt 
which have been soaked in a red colouring matter are used In 
addition to the head dress, which his been described above 
numerous ornaments are worn, rings, ear rings, necklaces and 
girdles The women lay charm boxes on the chest immediately 
below the throat These usually contain a small image of a deity 
and a talisman specially written for the wearer by a I ama 

Marriage — Although the Tibetan woman enjoys a great 
measure of independence, she usually has little or no share in 
the choice of her husband A son is consulted by his father as to 
the bride proposed for him, but the parents consult a daughter 
hardly at all The prehmmanes attaching to a wedding, and the 
wedding ceremony, vary somewhat according to the district and 
the rank of the bride and bridegroom The horoscopes of the 
pair must agree, and an auspicious day be fixed for the exchange 
of presents to take place as well as for the actual ceremony The 
ceremony itself is attended by prayers, blessings, the exchange of 
ceremonial scarves, and feasting The priests of the unreformed, 
i e , Red Hat, sect are permitted to marry A Lama’s wife, how 
ever, is not known by the same designation as the wife of a lay 
man, but as “proprietress ” Thus is the idea conveyed that the 
Lama and his belongings are m her charge, so that he is free to 
devote himself to religion 

Monogamy, polygamy and polyandry are all common m Tibet, 
especially the first Polygamy is practised among those whose 
wealth suffices to support more than one wife Polyandry is 
found among the herdsmen and the farmers Where it holds, the 
husbands are brothers Having married one of the brothers in 
a family the wife marries also all the other brothers who are 
younger, but not any that arc older than he 

Bibliography — W Rockhill, The Land of the Lamas (1891), 
Notes on the Ethnology of Tibet (1895), L A Waddell, The 
Buddhism of Tibet or Lamaism (1895) , Ekai Kawaguchi, Three Years 
in Tibet (1909) , G A Combe A Tibetan on Tibet (1925) , Sir Charles 
Bell, The People of Tibet (1928, bibl ) 

HISTORY 

Legendary — Prior to the seventh century of the Christian 
era, Tibetan history is wrapt in myth and legend, helped out from 
time to time by sidelights from contemporary Chinese history 
According to native tradition the Tibetan race was descended from 
a monkey into whose body had entered the Compassionate Spirit 
known as Chen re st in Tibet and Avalohtesvara in India This 
spirit, with a she devil, produced the first Tibetan offspring 

The early legendary kings of this country commence with 
Nya in Tsen po, said to have been the fifth son of the Indian 
King Prasenajit of Kosala He fled north of the Himalaya 
into Tibet, where he was elected king by the twelve chiefs of the 
tribes of southern and central Tibet He took up his residence in 
the Ydr-lung country south of Lhasa The first king and his six 
successors are known as the seven celestial ti, the next series 
consists of SIX kings known as the earthly lek, and they are 
followed by eight terrestrial dS This threefold succession is 
apparently an imitation of the ancient legend of heavenly, earthly 
and human rulers, which was carried into Persia and China, and 
from the latter country into Japan and Tibet The kings were 
followed by four rulers simply called tsen, t e , “mighty ” 

The king next in order was Lha to To-ri Nyan tsen It was 
during his reign that the first Buddhist objects are reputed to have 
reached Tibet, probably from Nepal They are said to have fallen 
from heaven into his palace during his eightieth year The fourth 
of his successors was Nam n Song tsen, who died in 630 During 
his reign the Tibetans obtained their first knowledge of arithmetic 
and medicine from China, the prosperity and pastoral wealth of 
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the country were *^0 great that “the king built his palace with 
cement moistened with the milk of the cow and the vak ” 

The Early KingSr— With his illustrious son Song tsen Gam-po 
the real libetan history commences He came to the throne when 
but thirteen years old, and reigned for many years He pushed 
forward the Buddhist influence m Tibet, and introduced an alpha 
liet, basing it mainly on the Indian alphabet then used in Kashmir 
As a conqueror he extended his sway from the still unsubdued 
Kuing tribes of the north to Ladak in the west, and m the south 
he carried his power through Nepal to the Indian side of the 
Himalaya How far southward this dominion at first extended is 
not known, but in 703 Nepal and the country of the Brahmans 
rebelled, and the Tibetan king, the third successor of Song tsen 
Gam po, was killed while attempting to restore his power It is 
noteworthy that nothing is said of this Tibetan rule m India, 
except m the Chinese annals where it is mentioned until the end 
of the monarchy in the 10th century, is extending over Bengal 
to the sea — the Bay of Bengal being called the Tibetan Sea 
Mang song Mang tsen, the second son and successor of Song 
tsen Gam po continuing the conquests of his father, subdued the 
Tatars around tht Koko Nor {Nor is Mongol for Lak() in 663, 
and attacked the Chinese After some adverse fortune the latter 
took I heir revenge and penetrated as far as Lhasa, where they 
burnt the royal palace Isuk tsen, the grandson of Mang song 
and second m succession from him, promoted the spread of 
Buddhism Tsuk tsen married a Chinese princess who gave birth 
m 730 to Ti song De tsen, one of the three most illustrious 
monaichs of his country, partly on account of his conquests and 
partly because of the strenuous efforts he made in favour ot 
Buddhism during his reign of forty six years (743-789) 

His son and successor Mu m Tsen po enacted that there should 
be no distinction between humble and great After the third 
experiment the king s mother poisoned her son 

Nothing of importance occurred during the following reigns, 
until that of Ral pa chen who won glory by his care for the trans- 
lations of the Buddhist scriptures which he caused to be com 
pleted, and rewritten more accurately In this reign a severe 
struggle took place with China, peace being concluded m 821 
The line of kings ending with Ral pa chen is known as the “Re 
ligious Kings” (Cho gyal), because they promoted Buddhism and 
were believed to be Incarnations of Chen re si the patron deity of 
Tibet And tht grentest ol them were Song tsen Gam po, Ti 
song Dc tsen, and R il pa chen 

The prosci\li/in^ /( i\ of King Ril pa chen was too vigorous 
for miny of bis piopk When forty eight years of ige (ad 838) 
he was assassinated it the instigation of his own brother Lang 
dar nm, who was at the head of the anti Buddhist parly And 
now, as the chronulcrs tell us, “The religious law broke like a 
rotten rope The peace of Tibet became as a Jimp without oil 
Evil arose like a storm, the good intentions were forgotten as a 
dream ” 

1 ang dar ma was himself assassinated after a reign of only 
three years by a priest of the persecuted religion, who gamed 
admittance to the King’s presence under the pretext of showing 
him a new dance The dance is represented in Tibetan religious 
phys to this day, in memory of this priestly retribution 
The Kingdom Divided, — Meanwhile, the kingdom was divided 
into cisttrn and western between 1 ang dar mas two sons, the 
nation w is disunited, and its glory among foreign nations waned 
In 928 no one could be found at the Court of China who could 
read a libetan letter, which had been brought there by four priests 
Ihe second western king. Pal Kor Isen, left two sons the 
latter of whom, Kyi d6 N>i ma gon, went to Nga n, of which he 
made himself master and founded the capital, Pu rang He left 
three sons, of whom the eldest declared himself king of Mang- 
>ul, the second seized Pu rang, and the youngest D6 tsuk gon, 
became king of the province of Shang shung 
The revival of Buddhism began with the two sons of the last 
named, the elder of whom became a monk The younger, Kor r6, 
inherited his father’s throne and was followed in his authority b> 
twenty successors Ta shi Tsek pa, the elder of Pal Kor Tsen’s 
sons, had three sons, Pal de, 0 -d^ and Kyi d^, each of whom 


with their descendants, made themselves masters of different dis 
tncts Thus the process of decentralization spread The kingdom 
was split up among a number of chieftains (some of them women), 
who built forts on hills and ndges overlooking their subjects on 
the plains below And thus came into use the Tibetan saying — 

The fort on the hill, 

The fields on the plain 

The fort protected the villagers and the villagers fed the fort 
Indian Religious Teachers — Meanwhile, Buddhism was 
slowly reviving In a d ioi 3, the Indan pundit Dharmapala came 
to Tibet with several of his disciples In 1042, a still greater 
came, Alisha, who left his monastery, Vikrama Sila, when 39 
years of age, and came to Tibet, where he died fourteen years 
later He founded the Kar ma pa sect of Tibetan Buddhism, and 
wrote a number of works He translated many other works 
relating principally to Tantrik theories and practices Atisha is 
known in Tibet as ‘‘the Precious Lord” (Cho wo Rim po ch6) 
Mongol and Chinese Influence — The priests steadily in 
creased their power during the twelfth and thirteenth centuries 
One of the chief among them was the high priest of the large 
monastery of Sa kya, south west of Shi ga tse m central Tibet 
The grandson of the great Mongol conqueror, Jenghiz, invited 
the prelate of Sa kya, known as the Sa kyi Pandta, to his court 
(1247) Five years later Kublai Khan who had conquered the 
east of Tibet, and ascended the throne of China, invited to his 
court the Pandita’s nephew Pak pa Gyal tsen He remained 
twelve >ears with the emperor, and at his request framed for the 
Mongol language an alphabet imitated from the Tibetan which, 
however, did not prove sUisfartory ind disappeircd after eighty 
five years without having been very largely used In return for 
his services, Kublai invested Pak pi with sovereign powers over 
(i) Tibet proper, comprising the thirteen districts of U and 
Isang, (2) south eastern Tibet (Kam) and (3) Am do, a province 
m north eastern Tibet I rom tins time the Si kyi pa Lamas be 
came the rulers of Tibet, and remained so, at least nominally, 
under 21 successive Lamas during seventy years (1270-1340) 
When the power of Sa kva began to wane that of the rival 
monasteries of Dri kung Pak dup and Tsai increased largely It 
was at this troubled epoch that Changchup Gyal tsen better 
known as Pak mo du from the name of his native tovm, appeared 
on the scene He subdued Tibet proper and eastern Iibet, and 
established a dynasty which furnished twelve rulers m succession 
lasting till 1635, when the king of the Isang province brought it 
to an end The latter was subdued a few years later by Gushi 
Khan, the chief of the Fleut Mongols Th s dynasty of Pak mo 
du, known also as the Si tya dynasty, brought prosperity 
Rise of the Yellow Hats — ^An admixture of Buddhism and 
Animism, and the lax priestly discipline that resulted, failed to 
satisfy the minds of its more aident followers Reform came 
from within In ad 1358 there was born in Am do one who was 
destined to play a large part m the national life of Tibet He was 
known as Tsong Ka pa, “The Man from the Lind of Onions” 
His disciples, known as the Yellow Hals and thus distinguished 
from the Red Hats of ihe existing priesthood, were forbidden to 
marry or drink wine and a stricter code of morals was instituted 
He founded the large monasteries at Gan den and St ra, which 
with Dre pung are the three strongest religious bodies in Tibet 
Tsong Ka pa s successor was Gan den Trup pa, who founded 
the great monastery of lashi Lhumpo which in the seventeenth 
century became the residence of a Grand Lama — known to Euro 
peans and Americans as the Tashi Lama — the second Grand Lama 
of the Yellow Church 

Gan-den Trup pa died m 1474, but his spirit was believed to 
have entered the body of a baby boy born two years later This 
child became his successor, and thus there came into force the 
system of priestly incarnation There are nowadays some seven 
or eight hundred incarnate Lamas 
The second incarnation, and thus the third m the list, was Sd 
nam Gya tso, who spread the faith through Mongolia From a 
Mongol chieftain he received the title of Daht Lama Vajradkara, 
“The All embracing Lama, the Holder of the Thunderbolt ” And 
thus the title, Dalai Lama, came into use, and continues to day 
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The fifth was Lob sang Gya tso, who m his contest with the 
older Church, received help from the Eleut Mongols to such 
good effect that he was estabhshod m 1641 as the Ruler over the 
whole of Tibet 

Ihe Potala Palace, emblem of sovereignty, had been built by 
the great king, Song-tsen Gam po, but destroyed during subse- 
quent wars The fifth Dalai Lama’s chief Minister built the great 
stone palace on 1 larger scale, which with but few additions, stands 
to this day It is nine hundred feet in length, and higher than St 
Paul’s Cathedral m London, but harmonious in line and colour 
The fifth Dalai Lama visited the Emperor of China at Peking 
He was received as an independent sovereign, for the Lama’s 
position, backed by Mongol support, and his religious authority 
among both Mongols and Manchus ensured for him the highest 
treatment at the hands of the Manchu Emperor and Court 
It was during the early life of this Priest King that the first 
European entered Tibet His name was Antonio de Andrada, a 
native of Portugal Ht did not reach Lhasa or Shigatse The 
first Europeans to enter Lhasa were two Jesuit fathers, Grueber, 
in Austrun and D’Orville, a Belgian, who left Peking in 1661, 
travelled by the koko Nor to Lhasa, stayed there a month, and 
then came to Nepal In Lhasa they witnessed the rule of the fifth 
Dalai Lama, whom Grueber styles “the devilish God the-I ather 
who puts to death such as refuse to adore him ” But among 
libetans the htth is accounted as the greatest of all their Dalai 
Limas The present diy administration of Tibet dates in large 
measure from his reign, and stones are told not only of his ability 
but also of his benevolence 

The Great Fifth, as he is generally known, died m 1680, but 
Sing gye Gya tso was unwilling to desist from his task He 
conce il( d the de ith and ruled in his m ister’s name In due course, 
however, a successor, who had received the name of Tsang yang 
Gya tso, succeeded to the headship of Tibet 
The new Dalai was entirely unorthodox He wrote light verse 
loo which remains popular to this day among Tibetans 
But his own contemporaries did not view Isang-yang Gya tso 
m that light Many Tibetans, Mongols and Chinese doubted 
whether he could be a real incarnation of the divine spirit of 
Chen re si which dwelt m all true Dalai Lamas The Chinese and 
Mongols removed him from Lhasa on the understanding that he 
was to visit Peking and put him to death at Nag chu ka, ten 
days’ journey north of Lhisa Dissensions among the people 
followed, and the Chinese were able to increase their hold over 
libet, always to China a matter of prime importance by reason 
of the religious luthority exercised by the Dalai Lama in Tibet, 
Mongolia and Manchuria 

During the early years of the eighteenth century the Chinese 
established a representative known as Amban, and later on two 
such representatives, in Lhasa These intervened in Tibetan 
administration In 1750, the Ambans killed the Tibetan Regent 
The people m their turn massacred the Chinese m Lhasa The 
Emperor Chien lung dispatched an army, restored Chinese author 
ity, and strengthened the power of the Ambans But Lhasa is so 
far from the Chinese frontier that it was an uphill fight 
Gurkha Invasion — In 1788 the Gurkhas, who had recently 
gamed the ascendancy throughout Nepal, occupied some Tibetan 
districts near the Nepal frontier Three years later they captured 
Shi ga tse The Chinese Government, now thoroughly aroused, 
dispatched an army, composed partly of Chinese and partly of 
Tibetans, under Chinese leadership This army marched through 
Tibet m the arctic cold of winter, defeated the Gurkhas decisively 
during the spring of 1792, and dictated terms of peace within a 
short distance of Katmandu, the Gurkha capital Suspiecting also 
that the British, who were by then established m India, had 
helped the Gurkhas, the Chinese closed Tibet as far as possible to 
foreign influence It was decreed that all foreign questions should 
be dealt with by the Ambans, not by the Tibetan Government 
In 1841, a force of 5,000 Dogras, mountaineers from Kashmir, 
invaded western Tibet, but were defeated by the Tibetans and 
almost exterminated A battle was fought at 15,000 feet above 
sea level in the depths of winter, and the great cold contributed 


Another Gurkha invasion occurred m 1855, and this was more 
successful The resulting treaty empowered the Gurkhas to estab 
lish an Agency in Lhasa and other centres, gave them an annual 
subsidy of ten thousand rupees, the right of free trade in Tibet 
and the right of extra territoriality In return the Gurkha Govern 
ment undertook to aid Tibet if the latter were attacked b> an 
other nation 

EXPLORATION 

There is no gradual blendmg of the climates and physical con 
ditions of India and Tibet, such as would tend to promote inter 
course between the inhabitants of these neighbouring regions On 
the contrary, there arc sharp lines of demarcation both m the 
mountain barrier which is scalable at comparatively few pomtb, 
and also m the social aspects and conditions of life on cither side 
No great armies have ever crossed Tibet to invade India 
Jesuit and Capuchin Visitors — It was no easy matter foi 
the early European travellers to explore Tibet Friar Odonc of 
Pordenone is supposed to have reached Lhasa c 1^28, but this 
visit IS doubtful The Jesuit Antonio dc Andrada, a native of Por 
tugal (1580-1634), travelling from India, appears to have entered 
Tibet on the west, in the Manasarowar Lake region In 1661 
Grueber and D ’Orville as mentioned before, reached Lhasa The 
extracts from Grueber’s narrative given by Athanasius Kircher 
in his Chtna tllustrata (Amsterdam, 1667), are accompanied by 
a good drawing of the Potala During the first half of the i8th 
century various Capuchin friars appear to have passed freely 
between Calcutta and Lhasa (1708), by way of Nepal They 
even founded a mission m Lhasa, which, after failing at first, was 
more firmly established in 1715 
In 1716 two Jesuits, P Ipolito Desideri of Pistoia, and P 
1 reyre, a Portuguese reached Lhasa by way of Kashmir The long 
journ«y from kashmir was taken by Lake Manas irowar and the 
valley of the Tsango po Desiden remained at Lhasa till April 
1721, witnessing the capture of Lhasa successively by Dzungar 
and Chinese Of the moderation of the latter and their abstinence 
from ail outrage or plunder, he speaks highly He left a large MS 
volume of his observations The next European visitor was 
Samuel Van de Putte of Flushing, an LLD of Leiden, whose 
thirst for travel earned him through India to Lhasa (1730), where 
he IS said to have resided a long time 
In 1745 the Capuchin mission finally collapsed after a revival 
had been attempted in 1741 by a party under Orazio della Penna 
The collapse appears to have been due to lack of funds rather 
than Tibetan opposition We possess some of the results col 
lected by this mission m an excellent short treatise on Tibet by 
P Orazio himself, as well as in the Alphabetum Itbetanum of the 
Augustine monk A Georgi (Rome 1762) Some fifty volumes, 
the relics of the mission library, were m 1847 recovered from 
Lhasa by Brian Hodgson through the courtesy ot the Dalai Lama 
him self, and were transmitted as an offering to Pope Pius IX 
First English Visitation — The first Fnghshman to enter 
Tibet was George Bogle, a writer of the East India Company, in 
1774, on an embassy from Warren Hastings to the Tashi Lama 
In 1783 Lieut Samuel Turner was despatched on a mission 
similar to that of Bogle, and reached Shigatse In 1 81 1-1812, an 
English traveller, Thomas Manning reached Lhasa Having rt 
sided some years at Canton, Manning went to Calcutta, bent on 
reaching the interior of China through Tibet, since from the sea 
board it was scaled After reaching Lhasa he stayed there about 
five months and had several interviews with the Dalai Lami, 
but was compelled to return to India He never published any 
thing regarding this journey, but some years after his death 
extracts from his scanty and eccentric private diary were pub 
hshed These, however, do not yield much information 
The Abbe Hue states that Wilham Moorcroft, an Enghshman 
who made a journey into Tibet in the neighbourhood of Lake 
Manasarowar in 1812, and another into Kashgar m 1824, hved 
m Lhasa for twelve years disguised as a Muslim 
Exclusion of Europeans — During the 19th century Euro 
pcans were systematically prevented from entering the country 
or speedily expelled if found in it In 1844-1846 however the 
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French missionaries, Evariste R6gis Hue and Joseph Gabet, made 
their way to Lhasa from China They travelled via Siningfu, 
and arrived in Lhasa on the 29th of January 1846 On the isth 
of March they were sent off under escort b> the rugged road to 
Szechuen Hue’s book, Souvenirs d^un voyage, etc , is a most 
delightful book of travel The brothers Henry and Richard 
Stnehey visited Manasirowar Lake in 1846 and 1848 respectively 
In 1866 the Abbe Dcsgodins travelled through portions of eastern 
Tibet and reached Cham do (in Kam) 

Indian Explorers — From 1863 onwards a number of Indian 
explorers were sent by the Government of India into Tibet, for 
the purpose of surveying the country and collecting information 
about Its inhabitants They carried prayer wheels, but instead of 
prayers these contained rolls of blank paper on which observa 
lions were noted They earned also Tibetan rosaries by the beads 
of which each hundred paces were counted The work was dan 
gcrous and difficult, but the results were on the whole remarkably 
accurate The best known of these men were Pandit Nam Singh, 
Pandit Krishna, originally known as A k (from the first and 
hst letters of his name transposed) and U gyen Gya tso, or U G 
Nam Singh reached Lhasi in the course of two remarkable jour- 
neys In the first, after an ineffcctuil attempt by Nepal, he 
travelled by the Manasarowar Lake, and the road thence east 
ward, parallel to the course of the Tsangpo, reaching Lhasa on the 
10th of January 1866, and leaving it on the 21st of April 1867 
On the second journey (1874) he started from Ladak, crossing 
the vast and elevated plateau by the Tengri Nor and other great 
lakes, and again retching Lhasa on the 18th of November 
In 187S A K also visited Lhasa, stayed a year, and after- 
wards continued into Tsaidam, not returning to India till 1882 
U gyen Gya tso, a Tibetan of Sikkim, who was originally a 
teacher of Tibetan in a Darjeeling School, secured permission in 
1879 from the Tashi Ihunpo authorities for Sarat Chandra Das, 
Bengali schoolmaster at Darjeeling, to visit that monastery, where 
his name was entered as a student This was the opportunity for 
a series of valuable exploratory journeys through the Tibetan 
piovinces adjoining the Indian and Ntpalcse frontiers Sarat 
also brought back from his journeys a large number of interesting 
books in Tibetan and Sanskrit, some of which were edited and 
published by him, with the assistance of U gyen Gya tso and other 
Tibetans But these explorations, and particularly those of Sarat, 
when discovered by the Tibetans, incensed them still further, and 
deepened their distrust of the strong Power that came nearer and 
nearer and now explored their country in secret 
The Russian explorer Prjevalskv, although he did not penetrate 
far into Tibet, did much towards determining the conformation of 
Its north eastern and eastern mountain systems His fourth jour- 
ney, between November 1883 and October 1885, covered part of 
northern Tibet, and cstiblished the true character of Tsaidam 
Recent Exploration—- Between 1889 and 1892, W W Rock 
hill, an Amtrican possessing great qualitit itions for Tibetan ex- 
ploration by reason of a fair knowledge of the language and 
history of the country, coupled with the instincts and training of 
a scientific explorer made two journe>s through the north-eastern 
and eastern districts of Tibet His record of these has added to 
the world s knowledge both of the country and its people 
In 1889 Prince Henri d’Orleans and M Bonvalot, in 1891 two 
Englishmen, Capt Bower and Dr Ihorold, the following year 
Miss Taylor a solitary Englishwoman who came to within 150 
miles of Lhisa, and m 1893 two other Frenchmen, MM Dutreuil 
de Rhins and I ernand Granard all entered Tibet They were 
followed by Mr and Mrs Littledale, accompanied by Mr 
Fletcher, m 1895, by Capt Deasy a year later, by Capt Welby 
and Lieut Malcolm in the same year, and by Rijnhart, a Dutch 
missionary, m 1898 and by Sir Aurcl Stem These all explored 
different tracts m the great unexplored regions, and many brought 
back knowledge of the flora and fauna All, or nearly all, en 
deavoured to reach Lhasa, but none succeeded, so thorough were 
the precautions taken by the Tibetans to guard against such an 
event The Littleddles came the nearest, being stopped 80 miles 
north of the Forbidden City De Rhms and Rijnhart lost their 
lives, being murdered, as is believed, by the people of the country 


Dr Sven Hedm, a Swede, has made three important journeys 
in Tibet and has traversed the country, north, south and west, sur- 
veying a great deal of unexplored country His attempt to reach 
Lhasa, as that of all Europeans during these days of Tibetan hos 
tility was frustrated by Tibetan watchfulness But his careful and 
detailed maps and lake soundings, and his scientific observations, 
hydrographic, geological and meteorological, have placed him m 
the forefront of modern explorers (X ) 

MODERN HISTORY 

In 1774 and 1783 Warren Hastings, the far-sighted Governor 
General of India, had established transient connection with the 
Tashi Lama Prom 1872 onwards the Government of India made 
attempts to open up relations with the central Tibetan Govern- 
ment But the latter declined, for they feared and distrusted the 
Power whose strength and influence were steadily extending m the 
territories on their southern frontier A treaty made m 1890 
between India and China was repudiated by the Tibetans 

In 1903, as a result of continued disputes, and in particular from 
the fear of Russun penetration, the Indian Government des 
patched a mission with an armed escort to Tibet Ihe Tibetans, 
however, refused to negotiate and the Chinese were powerless In 
1904 the mission advanced further into the country It was op 
posed, and fresh troops were sent, so that it became a military 
expedition It withstood the rigours of the climate, dispersed 
without much difficulty the Tibetan levies, who were untrained 
and poorly armed, and succeeded m reaching Lhasa Lt Col (now 
Sir 1 rancis) Younghusband, the political representative with this 
force, effected a treaty there in September 1904 with the Tibetan 
delegates, the Dalai Lama ind his entourage having fled to Mon 
golia After modification by a Convention with China in 1906, 
the mxin terms of the Lhasa treaty were — 

(a) The opening of two fresh marts to foreign trade, one at 
Gyantse between India and Lhasa, and one at Gartok in western 
Tibet 

(b) The abolition of trade dues between Tibet and India 

(c) Tibetan territory not to be ceded, leased, etc, to any 
Foreign Power 

(d) An indemnity of two and a half million rupees (ii66,ooo) 

Chinese Suzerainty — ^The Anglo Russian Convention of 1907 

recognized Chinese suzerainty over Tibet, and stipulated thit 
neither Russia nor Britain should interfere in the internal admin 
istration of Tibet, seek concessions there, take any part of the 
revenue, or depute representatives to Lhasa But, as a result of 
the Russian Revolution, this Convention is believed to be no 
longer m force 

The Chinese Government were alarmed by the British Expedi 
tion to Lhasa in 1904, fearing a repetition and the establishment 
of British power there The Peking Convention of 1906 and the 
Anglo Russian of 1907 placed them in a strong position libet 
was enfeebled by the British attack and perhaps somewhat mazed 
by the crowd of events So China organized a military Expedition 
of her own, which eventually in February 1910, reached Lhasa 

The Dahl Lama and his Government fled again, this time to 
Darjeeling m India Here the British Government treated them 
hospitably, and being on Indian soil, they were safe from personal 
attacks by the Chinese, who contented themselves with consohdat 
mg their position in Tibet While observing strict neutrality as 
regards Tibet, Britain took occasion to inform China that she 
would tolerate no interference with the Himalayan States, Nepal, 
Sikkim and Bhutan 

Recent Developments — ^Tibet’s deliverance, however, was 
near at hand In iqii the Chinese Revolution broke out, dis 
order among the Chinese troops ensued, and the Tibetans were 
able to drive them out of Lhasa, and to recapture most of their 
country The Dalai Lama and his Mimsters returned to Lhasa 
They were now hostile to China, and friendly to Britain In 1917 
the Chinese attacked again, but were defeated, and the Tibetans 
pushed them back more or less to the positions which had been 
held since 1720 

During 1912 Russia, by a treaty with Mongolia, gained further 
influence m that country The following year a conference was 
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held m India by Britain, China and Tibet to discuss the political 
status of Tibet, but achieved no decisive result 

Then followed the World War The Tibetan Government offered 
1 thousand soldiers to fight on the British side, a striking change 
irom their former attitude of hostility 

Towards the end of 1920 Mr (afterwards Sir Charles) Bell, 
the British representative in Tibet, was deputed to Lhasa at the 
request of the libetan Government, the first white man to be 
invited to Lhasa by the Tibetans themselves As a result of his 
visit, which lasted for about a year, the growing friendliness be- 
tween the two nations was still further strengthened, and a line 
of policy consonant with that attitude was marked out In 1922, 
following the repeated requests of the Tibetan authorities, the 
Forbidden City of Lhasa was linked with India by telegraph 

Mount Everest — Permission was obtained for the Royal Geo- 
graphical Society of England to despatch a climbing expedition to 
Mount Everest through Tibetan territory Three such expeditions 
followed, in 1921, 1922 and 1924 respectively The last attained 
to within 800 feet of the summit Mallory and Irvine, two of the 
climbers, lost theff lives m the last attempt Since 1912, Tibet has 
been piolitically independent of China 
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TIBETAN ART Tibetan art is to a large extent a continua- 
tion of the mediaeval Buddhist art of Behar and Orissa, the 
dominions of the Pala kings, which were the strongholds of Indian 
Buddhism during the nth and 12th centuries The conservatism 
which IS so marked a feature of Tibetan art is due to the peculiar 
character of that rude and uncultivated country, which Buddhism 
reached, late and in a very decadent form, in the 7th century a d 
The barbarians beyond the mountains were all the more willing 
to receive the pious images, so accurately representative of the 
religious spirit, which the missionaries brought from India, because 
they had no local artistic tradition to set up against them All 
that they could do was to have copies made of the original models, 
which were deeply venerated, and then in turn to copy them for 
themselves Of all the copies thus made, the most servile were the 
reproductions of paintings This Was due to purely technical 
reasons, the copies were executed by anonymous artisans by 
means of transfers It is thus extremely difficult for the historian 
of art to decide the date of paintings of this kind The bronzes 
are less puzzling, since many of them are cast by the method d 
cire perdue^ and consequently have more originality and indeed 
individuality Architecture, although to a large extent determined 
by the climate and the nature of the soil, shows Indian and Chinese 
influences Though situated between these two countries of ancient 
and highly developed civilisation, and subjected to their influence, 
Tibet, as the great refuge of Indian Buddhism, enjoyed so great 
a religious prestige that it exported certain aspects of its religious 
art to the China of the Ming and Tsing emperors 

Temple Banners (thangKa) — ^These paintings are for the 
most part reproduced by means of transfers, a method used in em- 
broidery The transfers are applied on a piece of cotton, canvas, or 
more rarely silk, which has first been treated with a coating made 
of a mixture of glue and chalk dust, completely smoothed by rub 
bing with the polished part of a sea shell Thin silks which will 
not take a coating of this kind are given to experienced craftsmen 
who copy direct from the model without using a transfer 

Attempt at Chronological Classification — It will be seen 
from the descnption of techmeal processes given above that it is 
an extremely difficult matter to date a Tibetan painting unless the 
subject of the picture gives some chronological indication The 
mam interest of a study of Tibetan paintings thus resides m a just 
appreciation of the antiquity of the subject represented rather 
than of that of the painting One of the most ancient subjects is 
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that treated by the somewhat rare paintings which represent the 
Bodhisat Siddharla, the future Buddha Sakva muni, in the form of 
a young man This is probably a pictorial repicscntation of the 
celebrated statue which Sarat Chandra Das saw in the principal 
temple of Lhasa, this statue will be dealt with later in the sec 
tion dealing with sculpture There are certain pictures represent 
mg the life of the Buddha Slkya mum, some of the man> repro 
ductions of which are to be seen in various Furopean museums 
which are derived from Indian originals of the gth and 10th cen 
tunes Some of the pictures representing the birth of the Bodhisat 
are strongly reminiscent of Indian models The compositions 
based on ancient originals deal only with the principal episodes in 
the life of the Buddha Taking their inspiration from these 
models, Tibetan artists of about the middle of the i8th century 
composed an abundantly illustrated life based on a biography dat 
ing from 1734 In these more modern pictures, however, the 
scenes, of which there is an infinite variety, are all represented 
round a central figure of the Buddha In short, Tibetan illustra- 
tions of the life of the Buddha may be traced to two sources, the 
first very ancient (9th to loth centuries), the second composed 
entirely by a Tibetan lama of the i8th century The paintings of 
the second senes show elements derived from Chinese landscape 
painters in the representations of scenery, rocks are rendered by 
the superposition of uniform coats of blue and green separated by 
gold lines Other compositions unmistakibly go back to Indian 
originals Among these are the representations of the 84 great 
sorcerers, whose cult had been spread by means of Lamaism be 
yond the borders of Tibet itself The method of representing 
the eighty four sorcerers was already fixed m the 13th century 
for M P Pelliot has discovered pictures representing them in a 
cave of Tuen Huang (province of Kan su in Western China) 
which was decorated during the Mongol period The Tibetan rep 
resentat’ons of these great magicians (Mus^e Guimet) are clearly 
derived from the great Indian tradition 

The representations of the Bodhisats are directly reminiscent 
of the artistic traditions which were prevalent in Orissa in the 
time of the Pala kings, who were the last champions and patrons 
of Indian Buddhism A Tibetan piaintmg discovered at Tuen 
Huang by Sir Aurel Stein which is probably the most ancient 
extant Tibetan picture {c loth century) represents Avalolutes 
vara, whose mission it is to liberate humanity from the Eight 
Great Perils This painting which is now in the British Museum 
shows a definite affinity with an Avalokilesvara in the 1 me Arts 
Museum of Boston which A K Coomaraswamy believes to be an 
Indian work of the Pala or Sena period (12th century) So great 
IS the conservatism of Tibetan artists that very little difference 
can be observed between the 10th century painting discovered 
by Sir Aurel Stein and a similar composition of modern date which 
was brought from Tibet by Jacques Bacot and is now in the 
Musee Guimet ( 5 ec Indian and Sinhallsc Art and Archaeoi 

OGY ) 

The influence of the Indian tradition — it is possible to go 
further and say of the Ajanta tradition — ^is particularly marked in 
a painting in the Musee Guimet representing the Bodhisats Avalo 
kite^vara and Kshitigarbha seated in an attitude of royal ease 

Tibetan artists never introduced any innovations in the repre 
scntation of the fierce, terrible and threatening deities which derive 
from ^iva (Mahdkala) Divinities of this kind are not to be found 
m the most ancient compositions which depict episodes from the 
life of the Buddha Sakya muni , the most that appears from time 
to time IS a genius (yaksha) subduing heretics All other paintings 
whether their subjects are Bodhisats or saints, include representa 
tions of fierce deities, often accompanied by their female counter 
parts Pictures of this kind already existed in India, but thi 
Tibetans greatly developed the cult of these deities of Saivitc 
ongin The Manchu Emperors who ruled over China m the i8th 
century appear to have had a special taste for pictures of this 
kmd, and Tibetan Buddhic art had great vogue at Peking at the 
end of that century Paintings ordered by the Emperor Chien 
lung and executed at Peking under d rection of the Grand Lama 
of Peking are extant One of them represents the fierce goddess 
Sndevf (Lka*mo)^ it is carried out in the purest Tibetan style 
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except that there arc certain details of execution which are clearly 
Chinese, especially m the treatment of the mule on which the 
goddess IS mounted and the emblems with which the frame of the 
picture IS adorned This is a good example of Lamaist painting 
dated 1777, which, though executed in China, shows, with the ex- 
ception of certain details, all the characteristics of Lamaist works 
of art An inscription in four languages, Chinese, Mongol, Man- 
thu and Tibetan, says *Tn the forty second year of Chien-lung, 
an Imperial decree was issued ordering the Ichang skya hu tog-thu 
(Grand Lann of Peking) to draw holy images, following the text of 
the sacred books, in order to do homage to t^e auspicious god- 
dess ^rimati (‘^ndevi) ” A considerable number of religious 
pictures were executed during the reign of the Emperor Chien- 
lung by Tibetan lamas at Pekin, and special mention should be 
made of the paintings showing definite Tibetan chanctenstics 
which represent the divinities of Confucianism and Taoism 
To return to the normal work of Tibetan artists, it is necessary 
to mention a number of paintings representing the saints of Indian 
Buddhism and Lamaism The clearly marked Indian influence 
visible in the pictures of the group of the great sorcerers has al- 
ready been mentioned, the same influence, becoming gradually 
ittenu lied may be seen m the scries of pictures showing the hfe 
of some great saint, such as the famous Ati 4 a, who died m ad 
1058 (PI II , fig 1 ), or the Ichang skya Rol pa’i rdo ye (Lalita- 
visjra) (i 736-95) the same who hid the picture of the goddess 
Sridevi painted at the order of the Emperor Chien lung The 
latttr IS not an ancient composition, both the subject and the 
painting itself ire modem, and show the charictenstic Tibetan 
archilecturt of the monasteries of Dgah Idan ind Bra-^is Ihun po 
( richilhun{>o), placed on rocks treated m a way which shows 
Chinese influence, (sfe at the lop and m the middle the moms 
tery of Brag dkir [White Stone]) The saint, who is seated in the 
European fishion in the middle of the picture on the right, 
cirnes the book ind sword the attributes of his patron the cele 
brated reformer Tsong Kha pa (ad 1355-1417) These attn 
butes arc also those of Manjuisn, the Bodhisat of transcendental 
wisdom, who inspired T song Kha pa It is for this reason thit a 
magic representation of Manjusn appears in the centre of the 
painting under the aspect of the fierce Yam<intakci with the head 
of a bull Miitreya the future Buddha, is shown in a medallion 
placed in the upper part of the picture on the left The saint him- 
self ippeirs after his death (at the top of th^ picture on the right) 
m the trifoliate niche of i stupd, he is bung mourned by his dis 
uples, and divinities are rising from the clouds to receive him 
The painting showing the learned Ati 4 a (nth century) is less elab- 
orate, and IS clearly derived from a more ancient original 
Tibetan artists sometimes use a technique similar to that of wax 
painting, some remarkable examples of this method are to be seen 
m R Pfister s collection It is a highly successful itt^mpt to hnd 
relief from the monotony of the flat tones of temjxra |>amtmg, the 
fues St ind out remarkably cltirl>, and the floril decorations 
'show great originality in the choice of colours The painting is 
unfortunately damaged by the imprints of the hands and feet of 
the Grand I ama of Bra ^is Ihun po (Tachilhunpo) The paint- 
ing represented in Plate II hg s, shows the fifth Dalai Lama 
Ngig dbang Bio b/ang rgya mcho (1617-80) special note should 
be taken of the delicacy of the floral decoration 
The Tibetans also have a special fondness for paintings repre- 
senting particularly venerated places One of these pictures shows, 
m a sort of rough perspective the principal religious edifices of 
Lhasa m the centre the Pot ila m the lower part the greit temple 
(JoKhang),in the upper part the monasteries of Sera and Depong, 
which are two miles away from Lhasa and a number of small 
shrines treated m the minutest detail 
Bonpo Paintings — Before leaving the subject of Tibetan 
painting, it is fitting to mention the paintings which appear in the 
temples of the Bon po the followers of the pre Buddhic religion 
of Tibet The rare specimens of Bon po painting which we have 
had an opportunity of studying are, as far as the legends repre- 
sented are Concerned nothing more than imitations of Lamaist 
paintings The trained eye can however, clearly distinguish be 
tween Bon po and Buddhist paintings Bon po paintings scarcely 


ever contain a large-scale figure of the hero of the legend the epi- 
sodes of which are represented by the picture Thus the paintings 
illustrating the legend of the Bon po prophet Gfen-rab*mi-bo (01 
lone collection) consist only of a series of miniature scenes 

Buddhic Sculpture. — ^According to legend, the most ancient 
Buddhic sculpture which was imported into Tibet came from 
Magadh&, but it is said to have reached Tibet through China, 
having been brought by the princess of Wen-tcheng, who was re 
latcd to the Emperor Tang Tai tsong and marned the ist Buddhist 
king of Tibet, Srong bean sgam-po (7th century ad) This statue 
still exists in the Jo-Khang of Lhasa, and forms, together with 
another statue of the monastery of Kum-bum and the famous 
image of the Santal temple at Peking, one of a tnad celebrated in 
the Buddhist world The Lhasa statue is probably of the same 
type as that which is preserved in the temple of Seiryo in Japan 
A distinguishing feature of that work of art is the characteristic 
drapery with its close folds A statuette m the Mus^e Guimet, 
though a comparatively modem work (i8th century) (PI I , fig 6) 
recalls these ancient originals Most of the Tibetan statues to be 
seen in Europe are modern, but it is possible it trace back their 
origin, through a number of modifications, to Indian sculptures exe 
cuted at the time of the Pah kings of Bengal (nth to nth cen 
tunes ad) The traces of Chinese influence which may here and 
there be noted are to be attributed to the Tang or even the Sung 
period These statuettes, most of which arc cast by the process 
known as d are perdue, represent only a portion of the whole pro 
duction of the skilled Tibetan metal workers There are also a 
number of bronze statues 10 or 12 metres high representing the 
Bodhisat Avalokitesvara with ii heads Occasional examples are 
found which have no counterpart in the Buddhic world, such as the 
Bodhisat who is shown mabng a mystic gesture which is nowhere 
else represented (PI I , fig 8 ) Of three representations of the 
same divinity, one may show Chinese and one Indian influence, 
while the third is purely Tibetan This apphes to three representa 
tions of Manju^ri which are preserved in the Musee Guimet , the 
first figure, which is brandishing a sword, is m the classical Indian 
style, the second, which is loaded with ornaments and is heavy 
of aspect, IS Tibetan, while the third is a young Chinese prince, 
carelessly seated m an attitude of royal ease, his hand resting on a 
book The statuettes of c ants are in some cases actual portraits 
(PI I, fig 3) 

Wood carving — The finest examples of Tibetan craftsman 
ship are the bronzes and brasses, but there are also some fine 
statues carved in wood Ihe wood carvers however, excel most 
of all in the execution of low reliefs adorning the rectangular 
pieces of wood which arc used to cover the sacred books These 
rehefs show extraordinary technical skill 

Bon po Sculptures — Very few Bon po sculptures have as yet 
been studied They are very bad specimens, and are influenced 
by late Chinese statuary 

Iron Work, Gold and Silversmiths’ Work — Some of the 
Tibetan metal workers are magnificent artists Some of the designs 
of iron work are as delicate as lace , dragons, volutes and geomet 
ncal patterns are mingled in detailed and balanced designs orna 
menting saddles, pen cases, quivers and clasps for reliquaries (cen 
tral motif da^karo vasi) Some of the reliquaries are earned 
out m beautiful repousse work m silver and sometimes, also in 
gold Beautiful brass vases and censers are also executed in 
repouss6 work The designs on these vases are sometimes Indian 
and sometimes Chinese in character Damascene work is very 
much used for the decoration of pen cases Tibetan jewellery 
heavily set with turquoises, includes earnngs, necklaces and bract 
lets (See S|i vfrsmiths’ and Goldsmiths’ Work ) 

Architecture. — ^The available information concerning Tibetan 
architecture is very incomplete No complete studies of monas 
tenes with plans have been made except in the case of Kum-bum 

Stupas of the Tibetan type have a characteristic form of their 
own, the base is raised to such a height that it sometimes shelters 
a little shnne, the bulb shaped dome is sometimes very small, and 
the discs of the parasols, which are very close together, form a 
cone surmounted by the crescent and the disc The base and the 
disc are of masonry, and the upper part of gilded copper The 
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1 Religious vessel of gold silver and copper used only by holy Lamas 2 
Samantabhadra Bodhisattva Genius of Goodness on her vehicle the 
elephant Made of bronze and gilded 3 Statuette of Padma Sambhava the 
Buddhist pandit who came to Tibet from India In the 8th century and 
translated parts of the Buddhist scriptures Into the Tibetan language 4 
Another view of Samantabhadra Bodhisattva on her elephant 5 A religious 
vessel of gold silver and copper inlaid with turquoise and showing Chinese 
influence 6 Figure of the Lama Jigs med rgya mcho 7 Figure of Bodhis 


attva wearing a diadem of five DhyanI Buddhas 8 The Bodhisattva Sid 
dhartha (Gotama Buddha) founder of Buddhism in characteristic teaching 
attitude 9 Figure of Lha mo 10 Delicately carved gateway Tibetan 
design II The Bronhyd Lotus the perfect eight leaved lotus flower with 
silver urn in centre The lotus represents the heart of beings and the urn 
holds the source of organic life 12 Bronze statuette of Nepaiese lion 
(inscribed under neck) 13 The lotus shown Fig 11 with all petals closed 
14 A Buddhist Incense burner with pierced cover 



Platl II 


TIBETAN ART 



Painting of the learned Atisa Figure of naked heretic near the halo together with the figures of a 2 Representation of Ichang skya Rol pa i rdo ye Chinese influence shown by architecture of the mon 

sorcerer and his disciples is reminiscent of Indian art Numerous visits of this saint are represented asteries in painting The saint carries a book and sword attributes of his patron the celebrated 

by miniature scenes At the top of picture (to the right of the aureole) he is seen acting as reformer Tsong Kha pa 

mediator between two armies about to fight 3 Painting of the fifth Dalai Lama Ngagdbang Bio bzang rgya mcho He carries the thunderbolt and bell 

of the Buddha Vajradhara Disciples and seven jewels are picturesquely grouped at bottom of picture 
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temples {cf pkn of Jo Khang m Waddeirs Lhasa and its Mys^ 
terks) are frequently built on a rectangular ground plan with a 
sort of ambulatory between the outside wall and the chapels open- 
mg on the mam temple The mam temple altar is at the 
end opposite to the entrance, and the principal temple is roofed 
with Chinese pavilions The monotony of the massive structure of 
the palaces and castles is relieved by plaster work of violent col- 
ours such as deep vermilion, large tapestries representing religious 
subjects are hung out on solemn occasions {See also Inwan 
Architecture ) 

Bibliooraehy — ^J Hackm, Vari ttbHatn (Paris, iqti) , G Roench, 
Tibetan Painimgs (Paris, 1925) (J lUc ) 

TIBETAN LANGUAGE The language of Tibet is known 
as “the speech of Bod or Tibet’' namely Bod i>kad (pronounced 
Bho-ka) , while the vernacular is called P’al skad or “vulgar 
speech,’ in contradistinction to the rje sa or “polite respectful 
speech” of the educated classes, and the ch*os skad or “book 
language,” the literary style m which the scriptures and other 
( lassie il works are written 

It comprises several dialects classed into three groups (i) the 
centnl or the dialects of Lhasa and the central provinces of 
0 and Tsang (including Spiti) which is the lingua franca of the 
whole country (2) the wesUrn dialects of Ladak, Labul, Balti 
stan ind Pung, and (5) the eastern dialects of the province of 
Khams Many sub-diakcts of Tibetan are spoken in the frontier 
Himalayan districts and states outside Tibet The Takpa of 
Fiwang in the eastern Assam Himalayas appears to form a transi 
tion between the central and the Sifm group of dialects on the 
Chinese frontier, which includes the Minyak, Sungpan, Lifan and 
Tochu dialects On the north bordering on Turkestan the dialect 
of the nomadic Hor pa tribes is much mixed with Turkic in- 
gredients 

Tibetan is allied to the Burmese languages, and forms with the 
latter the “Tibeto Burman’ family 

Writing — Notched sticks (shtng chrani) and knotted cords 
were in current use On the eastern frontier the medicme-men or 
tomba of the Moso have a peculiar pictorial writing, which is 
known in Furope from J Bacot’s work, Lts Mo bo (Leyden, 
1913) It undoubtedly contains survivals of a former extensive 
system superseded by the alphabetic writing introduced from 
India The close resemblance of the Tibetan characters “with 
heads” to the Gupta inscriptions of Allahabad shows them to 
have been derived from the monument il writing of the period, 
and the other Tibetan letters came from the same Indian char 
acter in the style in which it was used in common life The 
Tibetan half cursive was further developed into the more cur- 
rent “hcidless’ {u tried) characters, of which there are several 
styles The ancient manuscripts discovered by Sir Aurel Stem m 
Khotan include very early Tibetan documents 

The language was first reduced to writing with the assistance 
of Indian Buddhist monks in the middle of the 7th century a d by 
Thonmi, a Tibetan layman The letters which are a form of the 
Indian Sanskrit characters of that period, follow the same arrange 
ment as their Sanskritic prototype The consonants, 30 in number, 
which are deemed to possess an inherent sound a, are the follow 
mg ka^ k'a, ga, nga, ia, ca, ja, nya, la, Pa, da, na, pa, p^a, ba, ma, 
tsa, ts*a, dza, wa, z% za, *ha, ya, ra, la, s'a, sa, ha, a , the so called 
Sanskrit cerebrals are represented by the letters ta, Pa, da, na, Pa, 
turned the other way Ya, when combined as a second consonant 
with k ,p ,tn , IS written under the first letter Ra, when combined 
as second letter with k , t ,p-, is written under the first, and when 
combined with another consonant as first letter over the second 
The vowels are a, i, u, e, 0, which are not distinguished as long 
or short m writing, except in loan words transcribed from the 
Sanskrit, etc , though they are so m the vernaculars m the case 
of words altered by phonetic detrition By adding to the bases 
form words as prefixes, suffixes or infixes, the Tibetan language 
has developed a considerable grammatical system Agglomerations 
of consonants are often met with as initials, giving the appearance 
of tdescoped words— an appearance whicn historical etymology 
often confirms Mahy of these initial consonants are silent in 
the dialects of the central provinces, or have been resolved into 


a sunpler one of another character Ihe language is much ruled 
by laws of euphony Among the mitials, five, viz , g, d, b, m, 7 i, 
are regarded as prefixes, and are called so for all purposes, though 
they belong sometimes to the stem As a rule none of these letters 
can be placed before any of the same organic class Post positions 
pa or ba and ma, are required by the noun (substantive or adjec 
tive) that IS to be smgled out , po or bo (masc ) and mo (fern ) 
are used for distinction of gender or for emphasis Ihe eases of 
nouns are indicated by suffixes, which vary their initials according 
to the final of the nouns The plural is denoted when required by 
adding one of the several words of plurality When sever il words 
are connected m a sentence they seldom require more than one 
cise element, and that comes last There are personal, demon 
strative, interrogative and reflexive pronouns, as well as an 
indefinite article, which is also the numeral for “one ” The per 
sonal pronouns art replaced by various terms of respect when 
speaking to or before superiors and there are many words which 
are only employed in ceremonial language The verb properly a 
kind of noun or participle, has no element of person and denotes 
the conditions of tense and mood by an external inflection, or the 
addition of auxiliary verbs and suffixes when the stem is not 
susceptible of inflection, so that instead of saying ‘ I go ’ a Tibetan 
says “my going ” The chief differences between the classical Ian 
guage of the Tibetan translators of the 9th century ind the ver 
nacular as well as the 1 ingujge of native words existed in vocab 
uliry, phraseology ind grammatical structure, and arose from the 
influence of the translated texts 

Tones— Tones in Tibetan have developed on the same lines 
as in Chinese Thus intransitive bases seem to have begun only 
With soft consonants, and it is doubtful whether the parent tongue 
possessed hard consonants at all while transitive bases were 
formed by hardening of the initial consonants and at the same 
time pronouncing the words in a higher tom and these two latter 
changes are supposed to have been indicated by a prefix to the 
base word Many of these old soft initial consonants which are 
now hardened in the modern dialects are preserved in classic il 
Tibetan, te ,m Tibetan of the 7th to the 9th eenlurv a d 

See Sarat Chandra Das’ Tibetan hngltsh Dictionary utih Sanskrit 
synonyms (1002), V C Henderson, Tibt tan Manual (iqoO and Sir 
C A Bell Grammar of Colloquial Tibetan (Cilcutta 1919), and 
English Tibetan Colloquial Dictionary (1920) also vol lu of the 
Linguistic Survey of India (1908) As separate publications there arc 
several vocabularies of Chinese and Tibetan, Mongol and Tibetan 
Chinese, Manchu Mongol, Oelot Tibetan and Turkish Tibetan, 
Sanskrit, Manchu, Mongol and Chinese 

TIBETO-BURMAN LANGUAGES The Tibeto Bur 
m m family comprises dialects spoken from Tibet in the north to 
Burma in the south, and from the I adakh wa7arat of Kashmir m 
the west to the Chinese provinces of Szc eh uen and Yunnan m 
the east In the first place we have the various Tibetan dialects, 
spoken all over Tibet and in the neighbouring districts of India 
and China The Himalayan dialects are spoken m the southern 
Himalayas, from Lahul m the west to Bhutan m the east Last of 
Bhutan, to the north of the Assam valley, a third small group 
the North Assam group, consists of three dialects A fourth group 
the Bodo group, comprises a senes of dialects from Bhutan in the 
north to the lippera state m the south, which at one time ex 
tended over most of Assam west of Manipur and the Naga hills 
and even far into Bengal proper 1 0 the west of the Bodos, and 
m the neighbourhood of the Naga hills is a fifth group, the so 
called Naga group It comprises dialects of very different kinds 
Some of them approach libetan and the dialect of the North 
Assam group Others lead over to the Bodo languages, and others 
again connect the Naga dialects with their Tibeto Bunnan neigh 
hours to the south and east To the south of the Naga hills, in 
the long chain of hills extending southwards, is a sixth group the 
Kuki Chm dialects The old Meitei language of Manipur lies mid 
way between this group and the easternmost branch of the Tibeto 
Purman family, the Kachin group, m the tract of country to the 
east of Assam and to the north of Upper Burma, including the 
headwaters of the Chindwm and the Irrawaddy The Kachm and 
the Kuki Chm gradually and finally merge into Burmese, the 
language of the ancient kingdom of Burma 
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The dialects spoken m the Himalayas and in Assam can be 
viewed as a double chain connecting Tibetan with Burmese, the 
two principal languages of the family In the first place the Kachin 
group runs from the easternmost Tibetan dialects m Sze-ch’uen 
down to the Burmese of Upper Burma The second chain has a 
double beginning in the north, one line through the North Assam 
group, the NagJl, Bodo and Kuki Chm groups, another line pro- 


c tiding from Tibetan through the Himalayan and Bodo groups 
into Kuki Chm, finally merging into Burmese 

The Tibeto Burman languages are clostly related to Chmese 
and Tai more closely to the former than to the latter The agree* 
mtnt IS apparent m the phonetical system, in vocabulary and in 
grammar The principal point in which they differ is the order of 
words Ihc Tibeto-Burman family arranges the words of a sen* 
tence m the order of subject, object, verb, while the order in 
Chinese and Tai is subject verb, object Together all these lan- 
guages form one great family now called Sino-Tibetan 
Bibliogjraphy — -B H Hodgson, Essays on the iMgmzes, LMerth 


lure and Religion of Nepd and Tibet, together with further papers on 
the Geography, Ethnology and Commerce of those countries (1874) 
Miscellaneous Essays refuting to Indian Subjects, vols 1, u (1880)’ 
Ernst Kuhn, Ueber Herkunft und Sprache der transgangetischen 
Volker Festrede (Munchen, i88i) , B Houghton, “Outlines of Tibeto 
Burman Linguistic Palaeontology,” Journ of the Roy Asiatic Soc 
(1896), p 23 sgq , August Conrady, Erne tndochtnestsche Camativ 
Denorntnatw-Bildung und thr Zusammenhang mit den Tonaccenten 
Em Betirag sur vergletchenden Grammatik der indochmestschen 
Sprachen tnsonderhett des Ttbettschen Barmamschen Stamestschen und 
Chmestschen (1896), Sten Konow in Grierson’s Linguistic Survey 
of India, vol lii , Tibeto Burman Family, pt i, General Introduction, 
Specimens of the Tibetan Dialects, the Himalayan Dialects and the 
North Assam Group (Calcutta, 1906) , pt 2, with G A Grierson, 
Specimens of the Bodo, 'Shgh and Kachm Groups (Calcutta, 1903) 
pt 3, Specifiiens of the Kuki-Chin and Burma Groups (Calcutta, 
1904) , also vol 1 , 1929 

TIBIA, a pipe played by 
means of a reed mouthpiece, ex- 
tensively used m classic Rome 
The tibia, often mistranslated 
“flute,” was identical with the 
aulos (qv) of the Greeks, and it 
may be regarded as the prototype 
of our clarinet or oboe (qq v ) 

TIBULLUS, ALBIUS (c 
54-19 Bc), Latin elegiac poet 
The information which we pos The tibia a reed instrument of 
sess about him is extremely mea ancient rome 
gre Besides the poems themselves — that is to say, the first and 
second books — ^we have only a few references in later writers and a 
short Life of doubtful authority We do not know his praenomen, 
his gentile name has been questioned , nor is his birthplace ascer 
tamed His station was not improbably that of a Roman knight 
(so the Life affirms), and he had inherited a very considerable 
estate But, like Virgil, Horace and Propertius, he seems to have 
lost the greater part of it in 41 amongst the confiscations which 
Antony and Octavian found expedient to satisfy the rapacity of 
their victorious soldiery Tibullus s chief friend and patron was 
M Valerius Messalh Corvinus, himself an orator and poet as well 
as a statesman and a commander Messalla, like Maecenas, was 
the centre of a literary circle in Rome , but the bond between its 
members was that of literature alone They stood m no relations 
to the court , and the name of Augustus is not once to bc found 
m the writings of Tibullus About 30 bc Messalla was des 
patched by Augustus to Gaul to quell a rising m Aquitania and 
restore order in the country, and Tibullus may have been m his 
retinue On a later occasion, probably in 28, he would have 
accompanied his friend who had been sent on a mission to the 
East, but he fell sick and had to stay behind m Corcyra Tibullus 
had no liking for war, and though his life seems to have been 
divided between Rome and his country estate, his own preferences 
were wholly for the country life His first love, the subject of 
book 1 , IS called Delia in the poems, but we learn from Apuleius 
(Apol 10) that her real name was Plann Delia seems to have 
been a woman of middle station It is impossible to give an exact 
account of the intimacy The poems which refer to her are 
arranged in no chronological order Now she appears as single, 
now as married, but we do not hear anything either of her mar- 
riage or of her husband’s death It is clear, however, that it was 
the absence of her husband on military service m Cihcist which 
gave Tibullus the opportunity of making or renewing the acquaint 
ance It was not dropped when he returned It was not difficult 
to deceive the simple soldier, and Delia was an apt pupil in 
deception — too apt, as Tibullus saw with dismay when he found 
that he was npt the only lover His entreaties and appeals were 
of no avail, and after the first book we hear no more of Delia 
In the second book the place of Delia is taken by Nemesis, which 
IS also a fictitious name Nemesis (hke the Cynthia of Proper 
tius) was a courtesan of the higher class, and she had other 
admirers besides Tibullus He complains bitterly of his bondage, 
and of her rapacity and hardheartedness In spite of all, however, 
she seems to have retained her hold on him until his death 
Tibullus died prematurely, probably m 19, and almost immediately 
after Virgii His death made a deep impression in Rome, as we 
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leara from his contemporary Domitius Marsus and from the 
tlegy m which Ovid (Amores, 111 19) has enshrmed the memory 
of his predecessor 

The character of Tibullus is reflected m his poems Though 
not an admirable it is certainly an amiable one He was a man 
of generous impulses and a gentle unselfish disposition He was 
loyal to his friends to the verge of self sacrifice, as is shown by 
his leaving Delia to accompany Messalla to Asia, and constant to 
his mistresses with a constancy but ill deserved His tenderness 
towards them is enhanced by a refinement and delicacy which are 
rare among the ancients Horace and the rest taunt the cruel 
fair with the retribution which is coming with the years If 
Tibullus refers to such a fate, he does it by way of warning and 
not in any petty spirit of triumph or revenge Cruelly though he 
may have been treated by his love, he does not invoke curses 
upon her head He goes to her little sister's grave, hung so often 
with his garlands and wet with his tears, and bemoans his fate 
to the dumb ashes there Tibullus has no leanings to an active 
life his ideal is a quiet retirement in the country with the loved 
one at his side He has no ambition and not even the poet’s 
yearning for immortality As Tibullus loved country life, so he 
clung to Its faiths, and m an age of crude materialism and the 
grossest superstition, he was religious in the old Roman way 
As a poet he reminds us of Collins and Longfellow His clear, 
finished and yet unaffected style made him a great favourite with 
his countrymen and placed him, m the judgment of Quintilian, 
at the head of their elegiac writers And certainly within his own 
range he has no Roman rival For natural grace and tenderness, 
for cxquisitencss of feeling and expression, he stands alone He 
has far fewer faults than Propertius, and m particular he rarely 
overloads his lines with Alexandrian learning But for all that, 
his range is limited, and in power and compass of imagination, 
in vigour and originality of conception in richness and variety of 
poetical treatment, he is much his rivals inferior The same 
differences are perceptible in the way the two poets handle their 
metre Tibullus is smoother and more musical, but liable to be 
come monotonous, Propertius, with occasional harshness, is more 
vigorous and varied It may be added that m many of Tibullus’s 
poems a symmetneal composition can be traced, although the 
symmetry must never be forced into a fixed and inelastic scheme 

The third book, which contains 290 verses, is by a much inferior 
hand The writer calls himself Lygdamus and the fair that he 
sings of Neaera He was born m the same year as Ovid but there 
IS nothing Ovidian about his work He has a good many reminis- 
cences and imitations of Tibullus and Propertius, and they are not 
always happy The separation of the fourth book from the third 
has no ancient authority It dates from the revival of letters, 
and IS due to the Italian scholars of the 15th century The fourth 
book consists of poems of very different quality The first is a 
composition m 211 hexameters on the achievements of Messalla, 
and is very poor The author was certainly not Tibullus 

The value of the short Vtta Ttbulh, found at the end of the 
Ambrosian, Vatican and inferior mss , has been much discussed 
There is little in it that we could not at once infer from Tibullus 
himself and from what Horace says about Albius, though it is 
possible that its compiler may have taken some of his state- 
ments from Suetonius’s book De poetts It is another moot ques 
tion of some importance whether our poet should be identified 
with the Albius of Horace (Od 1 33 , Eptst 1 4), as is done by the 
Horatian commentator Porphyrio (ad 200-250) in his Scholia 
Porphyno’s view has been examined by Postgate {Selections from 
Ttbullu^y appendix A) If it is rejected the authority of the Life 
is considerably impaired Delia’s name (from 6^Xos) is a trans- 
lation of Plama As regards her station, it should be noticed that 
she was not entitled to wear the stola, the dress of Roman matrons 
(t, 6, 68) Her husband is mentioned as absent (i 2, 67 seq ) 
Lygdamus is probably the real name of the author of the first 
six elegies in book lu , but httle further is known about him His 
elegies and the other poems m the third book (“third” and 
“fourth*’ books) appear to have been known to Ovid There are 
agreements much too close to be accidental Most scholars since 
lichmann have condemned the “Panegyric on Messalla ” It is 


an inflated and at the same time tasteless declamation, entirely 
devoid of poetical merit The language is often absurdly exagfcr 
ated, eg, i go seq The author himself seems to be conscious of 
his own deficiencies (i Jtg, 177 ^eq ) Like so many of his con 
temporaries, he had been reduced to poverty bv the loss of his 
estates (181 seq ) Sulpicia was the daughter of Servius Sulpicius 
(ill 16, IV 10, 4), and she seems to have been undci tht tutelage 
of Messalla, her uncle by marriage (Haupt Opmada 111 502) 

Manuscripts — The two best mss of Tibullus art the Ambrosnnus 
(A) of date about 1S74» and the Vaticanus (V), of the i$th century 
Besides these we have a number of extracts from Tibullus m 
Flortlegtum Parmnum, an inthology from various Latin writers 
which probably goes back to the iith century, and the Fxcerpta 
fnsmgensia, preserved in an iith century ms now at Munich unfor 
innately very few in number Also excerpts from the lost Fragmentum 
cutactanum madt by Scaliger, and now in the library at 1 eydtn 
It only contained the part from 111 4 65 to the end The Codex 
cutactanus, a late ms containing Catullus, Tibullus and Propertius 
IS still extant 

Bibi iography — Tibullus was first printed with Catullus, Propertius, 
and the Stlvae of Statius by Vmdelinus de Spira (Venice 1472) 
and separately by Florentius de Argentina, probabb m the samt 
year Amongst other editions we may mention those b\ Sialiger 
(with Catullus and Propertius, 1577, etc) Broukhusius (1708) 
Vulpius (1749), Heyne (1817, 4th ed by Wunderlich, with supple 
ment by Dissen, 1819), Huschke (1819), Lachmann (i8'»9) Dissen 
(1855) Among more recent texts Bahrens (1878 the first of tht 
modern critical editions), L Muller (1880 with a useful introduction), 
Hiller (iSSt;, with index veeborum and m the Corpus Poctanum 
Latmorum, 1905), Postgate (190';) Of the commentaries Hevne’s 
Huschke’s and Disscn’s are still of value, see also Nimcthvs (with 
Latin notes 1905-1906) The greater part of the poems arc included 
m Postgate’s Selections (with English notes, 190^) For lurther 
information see the accounts in Iiuffcl s Historv of Roman Literalun 
(translated bv Warr), Schanz’s Geschtchtc dir romtschen Literatur 
Marx’s article sv “Albius,” in P lulv-Wissowa’s Realencyclopadie 
A Cartault’s A propos dn corpus 1 ibulltanum (1906), sie also his 
Ttbulle et les auteurs du Corpus Ttbidlianum (1909) , and 1 e Dtsttque 
6 Ugaique chez Ttbulle (1911) , R Burger Bettrage zur Ilegmtta 1 tbulh 
(1911) , and M Ponchont (cd), Tthullt et les autiurs du Corpus 
Ithulltanum (1924) Cranstoun’s translation (1872) is the only (om 
plete version of merit, but it is fir inferior to those in C A Elton’s 
Specimens of the Classical Poets (1814) (J P P , X) 

TIBUR (mod Tivoli ), an ancient town of Latium, 18 m 
L N E of Rome by the Vn Tiburtina {See Tiburtina, Via ) It 
is finely situated at the point where the Amo forms its celebrated 
falls, It IS protected on the east, north and north west by the river 
and It commands the entrance to its upper course, with an exten- 
sive view over the Campagna below Ihe modern town is in part 
built upon the extensive terraces of the temple (itself a com 
paratively small building) of Hercules Victor, the chief deity 
of Tibur, of which some remains exist Below it, on the cliffs 
above the Amo, is a large building round a colonnaded court 
yard built over the Via Tiburtina (which passes under it in an 
arched passage), the meeting place of the Herculanci Augustales 

Remains of two small temples of the late Republic — one cir- 
cular, with Corinthian columns, the other rectangular with Ionic 
columns — stand at the north east extremity of the town, above 
the waterfalls, traditionally, but wrongly, attributed to Vesta 
and the Sibyl of Tibur The so called Tempio della Tosse, an 
octagonal structure, is probably a tomb of the 4th century ad 

Tibur was a favourite place of resort m Roman times, and both 
Augustus and Maecenas had villas here, and Horace also A house 
shown as being his in the time of Suetonius is identified with a 
villa of the Augustan period, over which is built the monastery of 
S Antonio In his poems he frequently mentions Tibur with 
enthusiasm Catullus and Statius, too, have rendered it famous 
The abundance of water from aqueducts and springs and the falls 
of the Amo were among its chief attractions The remains of 
villas in the district are numerous and important {Su T Ashby 
m Papers of the British School at Rome, 111 ) The largest is that 
of Hadrian, situated in the low ground about 2 m to the south 
west of Tibur, and occupy ng an area of some 160 acres A 
number of statues have been found in the villa, and costly foreign 
marbles and fine mosaic pavements, some of the last being pre 
served tn situ Excavations have gone on since the i6th century, 
and are now earned on by the Italian government See H Winne 
feld Die Villa des Hadrtan (Berlin 1895), Jahrbuch des k d 
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arch Instttnts^ Erganzungsheft iu R Lanciani, La vtlla Hadruma 
(Rome 1906) 

Ihe ancient Tibur, though on the edge of the Sabine mountains, 
was a member of the Latin League There are remains of 
ancient roads and outlying forts m its territory dating from the 
period of its independence It allied itself with the Gauls m 361 
n c , and in the war which followed the towns of Lmpulum and 
Saxula were destroyed and triumphs over Tibur were celebrated 
in 360 ard 354 bc, and agim in ^38, when its forces were 
defeated, with those of Praeneste It, however became an ally of 
Rome Syphax, king of Numidia, died in the territory of Tibur 
as a captivt in 201 b c , and m a d 273 Zenobia, queen of Palmyra, 
was assigned a residence here by Aurelian Its prospenty during 
the imperial period was mainly dut to the favour in which it 
stood as a summer resort During the siege of Rome by Narses, 
Behsanus occupied Tibur it was afterwards treacherously sur 
rendered to Totila, whose troops plundered it, but who rebuilt it 
in A D 547 (T A ) 

TIBURTINA, VIA, an incient road of Italy, leading 
ENI trorn Rome to libur (i8 m) Though it afterwards 
became an important thoroughfare, the first portion of it always 
retained its original name { Se ( Vaieria, Via ) 

TICHBORNE CLAIMANT, THE Roger Charles Tich 
borne (1829-18^4), whose f irmly name becimc a househedd woid 
on account of an attempt made by an impostor in 1868 to per 
sonate him and obtain his heritage, wis born at Pans on Jan 5, 
i8’9, the eldest son of James Irincis Doughty richborne (who 
subsequently became loth baronet and died m 1862) by Henricttc 
I elicit^, natunl diughter of Henry Seymour of Knoyle m Wilt 
shm He sailed in March 1853 Havre for Valparaiso, whence 
he crossed the Andes, reaching Rio de Janeiro m 1S54 In April 
of thst year he sailed from Rio m the “Bella” ind was lost at 
sei, the vessel foundering with all hinds Hi$ insurince was 
paid and his will proved in July 1855 The baronetcy and estates 
passed in 1862 to Rogers younger brother, bir Alfred Joseph 
Doughty lichborne who died in 1866 The only person uncon 
vine eel of Roger’s derth wis his mother the dowager Lidv Tich 
J)orne fioin whom every tramp sulor found a welcome at Tich 
borne Park bht advertised largely md injudiciously for the 
wanderti, ind m November iSOs she leirnt, through an agemy 
m Sydney, that a man “answering to the ekscriiHion of her son’ 
had been found m the guise of a small butcher it Wagga Wagga, 
m Queenshnd Lady liehborne itknowledged him is her 
son when he reached Pans in 1867 Other numbcis oi the 
family, however, obtained evidence th it the claim int w is identical 
with Arthur Orton (i8>4“i8tjs) the son of a Wapping butcher 
who bid deserted a sailing vessel at \ ilpiraiso in 1850, and hid 
icccived much kindness it Mchpdla m Chile from a fimily 
named Castro, whose name he hid subse(juentl> elected to bear 
during his sojourn in Austr ih i An ejet tment action against the 
trustees of the Tiehbornc t sides (to which the heir w is the 12th 
baronet Sir nenr> Alfred Joseph Dougl)t> Tichbornt then two 
years old) Imally e ime before the court of common pitas on 
Miy II, 1871 During a trial thit lasted over one hundred tiavs 
over a hundred persons swore to the tlumanls identity the 
majonty of them — and they were tlriwn from every cliss — being 
evidently sinccit in then behet in his cause But the evidence 
of the Tichbornts finall> convinced the jury, who dcclired that 
they wanted no further evidence Orton was arrested on a charge 
of perjury and was brought to Inal at bar before Chief Justice 
Cockburn m 1873 The indiscretion of his counsel, Fdward 
Kcncil> the testimony of his former sweetheart, and Kenealys 
refusal to put the Orton sisters in the box, proved conclusive to 
the jury, who, on the i88th day of the Inal, found that the 
claim int was Arthur Orton 1 ound guilty of perjury on two 
counts h( was sentenced on I eb 28, 1874 to fourteen >ears’ 
penal servitude Orton died m obscure lodgings m Marylebone 
on April 2 1S08 (T S ) 

See J Brown, The Tichhornr Ca^e compared with previous 
impoHures (1874) 

TICINO, a wedge shaped Swiss canton driven into Italy Its 
northern boundarj runs along the Lepontine Adula alps, and its 


southern tip reaches beyond Lago di Lugano almost to Como 
Historically, it represents early Swiss conquests from the duchy 
of Milan (see Switzerland, History) loosely amalgamated to 
form one of the six cantons admitted to the Confederation m 1803 
It IS inhabited by Itahan speaking Cathohes {see below) Its 
dominant physical features are the three river systems occupying 
stcep-sided valleys which extend from a mountain frontier and 
drain southwards to Lago Maggiore The most important system 
IS the river Ticino, which rises in the canton south west of St 
Golthard, flows towards that mass through the Val Bedretto, and 
then swings round at Airolo to a south east course through 
Valle Levintma, near Biasca it receives the left bank Brenno from 
the Val Blenio, the combined stream flows through the wide, low 
valley — the Rivien — until slightly above Bellmzona, where it 
receives another large left bank affluent which has drained the 
south cast slopes of the Adula group and reaches the Ticino via 
the Valle Mesolcma, the mam stream curves again below the 
junction and enters the lake from the east The ficino receives 
no important right bank tributaries and the western part of the 
cinton is drained largely b> the Maggia and by its numerous 
right bank tributaries, which receive torrent water irofri the 
western frontier Between the Ticino and the Maggia, is the 
Valle Verzasca, which is practically a single st4*eam system, the 
separate mouths of the three rivers lie close to one another at the 
head of the lake The remainder of the canton lies south south 
east of this and consists of a triangular frignient of broken hill 
country, with a complicated drainage reaching the irregularly 
shaped Lago di Lugano 

Its total area is i 085 sqm, of which 74% irc reckoned as 
“productive” (forests covering 2779 sqm, and vineyards 71 
sq m ), while of the remainder 28 6 sq m consists of lakes, chiefly 
parts of Maggiore and Lugano, 13 sq m are occupied by glaciers 
The canton is fifth in point of size, but only the much larger 
Valais and Vaud exceed its vine growing area The highest points 
are the Basddino (10 749ft ) near the western bordtr south east 
of the source of the licino, and the Rheinw'aldhorn (ii 175ft) 
m the Adula alps The amount of lowland is small, and occurs 
only in the lower nver valleys and near the lakes Ihe lowest 
commune (669ft ) is Viri (Locarno) on Lago Maggiore 

Ihe mam St Gotthard railway traverses the canton for about 
75 m from Airolo, at the southern mouth of the tunnel via Valle 
Leventina, Bellinzona Lugano to beyond Mtndiisio Locirno is 
connected with this line, another follows the c istern shore of 
Lago Miggiort, and light railways ascend Ville Maggia to Big 
naseo, Valh Blcnio to Acquirossa, and Valle Mesolcma to 
Mesoeco, the latter two are electric railways Mountain railways 
foi the ascent of Monte b Sdvatore (> 002ft ) from Lugano, and 
of Monte Gentroso (5 sSift ) from Cipoligo, have also been 
constructed in the extreme south of the ( ant on 

In 1920 the total population was 152,2^6 of whom 142,044 
were Itilian speaking, 8,461 German speaking and 1,034 French 
speaking The highest commune, Boseo Vallem, near the western 
border and reached by the V di Campo, hid many German 
speaking inhabitants, the result of an early movement eastward 
from Valais There were m all 140,536 Cithohcs, 6078 Protes 
tants and 192 Jews 

In 188S the diocese of Lugano (since joined to Basle) was 
created to replace the formci purely Italian control over the 
canton by the dioceses of Milan and Como Bellmzona (pop 
11,800) has been the pirmanent political capital since 1881 
formerly Lugano (13950) and Locarno (5050) alternated with 
it at SIX year intervals Mendnsio (3,600) is ihe only other large 
settlement 

The canton has 261 communes and eight administrative dis 
tncts, Its Constitution dates back to 18^0, but the later political 
disturbances which characterize the canton have caused and still 
cause, considerable modifications The legislature {Gran con- 
sigho) IS now composed of 65 members elected (since 1892) in 
the proportion of one to every i 500 of the Swiss inhabitants The 
executive {Comtglw di stato) of five members, is elected directly 
by the people Both bodies hold office for four years Any 5,000 
electors have the nght (facultative referendum) of claiming a 
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popular vote as to bills passed by the legislature, while the same 
number of electors have the right of ^initiative’’ m legislative 
matters, though 7,000 signatures are required m case of a pro- 
posal to revise the cantonal Constitution 
History — The canton is made up of all the permanent con- 
quests (with one or two tnfling exceptions) made by different 
members of the Swiss Confederation south of the mam chain of the 
Alps From an histoncal point of view Italian Switzerland falls 
into three groups (i) the Val Leventma conquered by Uri in 
1440 (previously held from 1403 to 1422), (2) Bellinzona (pre- 
viously held from 1419 to 1422), the Riviera and the Val Blcmo, 
all won in 1500 from the duke of Milan by men from Un, Schwyz 
and Nidwalden, and confirmed by Louis Xll of France in i‘>03, 
(3) Locarno, Val Maggia, Lugano and Mendrisio, seized in 1512 
by the Confederates when fighting for the Holy League against 
France, ruled by the 12 members then in the league, and con 
firmed by I rancis I m the treaty of 1516 These distncts i^erc 
governed by bailiffs holding office two years and purchasing it 
from the members of the League, each member of group 3 sent 
annually an envoy, who conjointly constituted the supreme appeal 
m all matters This Government was very harsh and is one of 
the darkest pages in Swiss history Yet only one open revolt is 
recorded — ^that of the Val Leventma agamst Un in 1755 In 180s 
all these districts were formed into one canton — Ticino — which 
became a full member of the Swiss Confederation Since 1830 
the local history of the canton was disturbed by friction between 
the Radical and Ultramont int parties 
Bibliography — J R Rahn, Die mittelalterlkhen Kunsidenkmaler 
des Kantons Tessin (Zurich, 1893) , L Rcgolatti, Le CosUtuzwm del 
Ticino iSof-jpo^ (Lugano, 1903), G Rcspini, Storm politica dd 
cantone Tictno (Locarno, 1904) , H Gubler Geschichte des Kantons 
Tessin von 1^^0-1841 (Zurich, 1906), L Aureglia, Ui^voluium du 
droit public du canton de Tessin dans le sens dimocratiqui (1916) 
also 0 Wtiss, Die tessmrischen Landroc^ieten der XU Orte in j8 Jk 
(Zurich, 1914) , I Wcinmann, Geschichte des Kantons Tessin in der 
sphteren Regenerationszeit, 1H40-1S48 (Zurich 19 4) and Zeitschnft 
fur schweizertsches Reckt, ed A Hcnsler vols 33-36 (1892-90 40-42 
(1899-1901), 44-47 (1903-06) 

TICINO (Gcr Tessin anc Tictnus ) a river of Switzerland 
and north Italy, which gi\cs its name to the Swiss canton of 
licino and gave it m classical times to the town of Ticinum 

(Pavia) It rises at the foot of the Ones pass to the west of 
Airolo, from Airolo to the Ldgo Maggiore its valley bears the 
name of Val Leventma, and is followed as far as Bellinzona by the 
St Gotthard road and railway It flows through Lago Maggiore, 
leaving it at its south end at Sesto Calende, and thence flows 
S S E into the Po, which it joins a little way south of Pavia 
TICINUM, an ancient city of Gallia Transpadana (mod 
Pavta, qv)y founded on the banks of the river of the same name 
(mod Ttctno) a little way above its confluence with the Pidus 
(Po) Its importance in Roman times was due to the extension 
of the Via Aemilia from Ariminum to the Padus (187 b c ), which 
It crossed at Placentia and there forked one branch going to 
Mediolanum and the other to Tic mum, and thence to Laumellum 
whence one branch went to Vercellae (and thence to Eporcdia 
and Augusta Praetona) and the other to Valentia (and thence to 
Augusta Taurinorum or to Pollentia) At Ticinum a triumphal 
arch was erected in honour of Augustus and his family, m the 
4th century a d there was a manufacture of bows there It was 
pillaged by Attila m ad 452 and by Odoacer m 476, but rose 
to importance as a military centre in the Gothic period At 
Dertona and here the gram stores of Liguria were placed and 
Theodonc constructed a palace, baths and amphitheatre and new 
town walls From this point, navigation on the Padus began 
Narses recovered it for the Eastern Empire, but after a long 
siege, surrendered it to the Lombards in 572 The regular ground 
plan of the central portion of the modem town, a square of some 
I 1 50 yd , betrays its Roman origin 
TICKELL, THOMAS (1686-1740), English poet and man 
of letters, the son of a clergyman, was bom at Bndekirk near 
Carlisle m 1686 In 1715 Tickell brought out a translation of 
the first book of the Iliad contemporaneously with Pope’s 
version Addison’s reported description of Tickell’s version as 
the “best that ever was m any language” roused the anger of 


Pope, who assumed that Addison himself was the author or had 
at any rate the principal share m the work Addison gave Tickell 
instructions to collect his works, which were printed in 17^1 under 
TickelFs editorship In 1724 lickcll was appointed secretary to 
the lords justices of Ireland — a post which he retained until his 
death, which took place at Bath on April 23, 1740 
TICKER, a small prmtmg machine operated by telegraph 
(qv ), by means of which information is given fiom an exchange 
or trading centre as to the prices of see unties ind commodities 
Besides the “stock” ticker there are similar michincs which 
furnish quotations upon various commodities such is gram, eohee 
and sugar Sometimes important news is sent over the machine 
(See Telegraph ) A min m the exchange sits at a kcyboird cai 
rying upon it all the letters and forms used m quotations As he 
reads the quotations he perforates a moving t ipe by striking the 
keys just as in operating a type\\ntcr This tipe pisses through 
a transmitter which operates i large number of lint rehvs and 
sends the signals to the local and distant points The mstrumcni 
has been in use many years and wis one of the hrst devices to 
receive the attention of Thomas A Edison 
TICKET-OF-LEAVE, m the English penal svstein 1 clocu 
ment or “pass’ granted under the Penal Servitude Acts ind 
handed to a convict who has completed the second si ige of his 
sentence and is about to enter the third and last, thit of con 
ditional liberation or semi freedom, in which he goes at large to 
earn lus own livelihood as a more or less independent member 
of the community The “ticket or “licence” is the outward sign 

of ‘ remission” gamed by mdus 
try ind good conduct in prison 
(q V ), and it mav be foifcited 
for disobedience or neglect of 
certain conditions endorsed upon 
the licence The term is not used 
in the US where it is replaced 
by the parole system 
TICKING A strong limn 
Various types of ticking cotton or union fabric usuallv 



Top left ordinary three leaf twill 
top right Arrow head twill left 
bottom and centre four and five 
thread itraight twllli right bottom 
five thread tUen twUI 


woven in stripes of colour blue 
md red with white being the 
most common The name is de 
rived from a word ‘ tick,” com 


mon in various forms to many languages signifying a case or 


sheath Its original use was to enclose feathers flocks or the like 


for beddings, hut its use has been extended to include the covering 
for mattresses, and for awnings and tents In some qualities it is 

also used as a foundation for em 
hroidcrv 

White grey or brownish warp 
threads ire usually flax while 
the coloured threads are often 
cotton The weft is flax or tow 
The warps of many ot the cheap 
cr kinds are made entirely of 
cotton and jute is used for weft 
m the cheapest grades A feather 
tick should be made of fine flax 
yarns set closely and there 
should also be a large number of 
weft threads per inch 
TICKLE-GRASS (AgrosHs 
hycmalu)^ a North American 
grass, called also hair grass 
found widely throughout the 
GRASS (PANICUH cAPiu (ontincntand m various distncts 

0 «"th. i.fi It Ihown the tree sr.in occurring m Weed like abund 
and rlghl the grain It anolottd In ance It IS a delicate plant of 
th# hardanad fruiting coale grounds, bearing small 

flowering spikelets at the ends of the hair like branches of a very 
diffuse panicle At maturity the fruiting panicle breaks away 
from the plant and is blown about as a tumble weed (qv) 
TICKS, the name for Acan, of the order Arachnida (q v) 
of the families Ixodidae and Argasidae They have on the head 
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a median probe, armed with recurved teeth, which projects 
forwards Ticks are of relatively large size, female specimens of 
some species measuring half an inch or more in length when 
distended after being gorged with blood The mouth parts con- 
sist of two small retractile mandibles, a pair of short palpi and 
the toothed probe or hypostome By means of the hypostome 
ticks pierce the skin and adhere to the host whose blood they 



The tick (hyalomma aegyptum) seen from the dorsal (Above) 

AND VENTRAL (BELOW) SIDES SHOWING THE PIERCING MOUTH PARTS 
(ROSTRUM) AND HOOKED LIMBS BY WHICH IT GRASPS ITS HOST 


suck In the Argasidae the palpi are simple, there is no sucker 
beneath the claws and there is only a slight difference between the 
sexes In the Ixodidae the second and third segments of the palpi 
form a sheath for the hypostome, there is a sucker beneath the 
claws and the males have the dorsal integument continuously 
(hitiniztd whereas in the females only its anterior portion bears 
a chitinous plate 

Both families contain pathogenic sp)ecics Ormthodoros 
moubata, belonging to the Argasidae, is widely distributed in 
tropical Africa from Uganda in the north to the Transvaal in the 
south It IS the carrier of the Spirochatte of relapsing fever in 
man An allied species, 0 tuncata, occurs in Mexico and Texas, 
where it is a pest to mankind and to poultry Ar^as mimatus is 
the earner of the Spirochaetc causing spirillosis in fowls in Rio 
de Janeiro and New South Wales Amongst the Ixodidae several 
forms are injurious to man and domestic animals Dermacentor 
vinustus IS the earner of the human disease known as Rocky 
Mountain Spotted I ever Dermacentor n Hculatus, widely dis 
tnbuted in Europe, Asia and America, infects dogs with the 
Haematozoon causing “biliary fever ” The same disease results 
in South Africa, from the bite of Haemaphysahs leacht Ambly 
omma hebraeum, the bont tick of the Cape Colonists, infects 
sheep with the Sporozoon causing “heart water” sickness and in 
Europe sheep are inoculated with the same disease by Rhtptce 
phalus btirsa The “coast fever” in cattle in South Africa is con- 
veyed by Rhtptcephalns appendtculatns and R stmus Margaropus 
annulaius is the carrier of the germ causing the cattle disease 
known as “Texas” or “rtd water” fever m America, South Africa 
and Australia With one or two exceptions, no species of tick is 
confined to a particular host, and reptiles are infested as well as 
mammals 

TICONDEROGA, a village in the township of Ticonderoga, 
Essex county New York, U S A , on the outlet of Lake George, 
100 m by rail N by E of Albany Pop (1925), 3,858 Ticon- 
deroga is served by the Delaware and Hucison and the Rutland 
railways The water from Lake George falls here about 50 ft , 
providing water power, and among the manufactures arc paper 
pulp, paper making machinery and lumber Commanding a por- 
tage on the line of water communication between Canada and the 
English colonies, Ticonderoga was a place of considerable strategic 
importance during the Seven Years’ War On an eminence over 
looking the present village and Lake Champlain the French began 
buildmg a fort of earth and timber in 1755 and called it Fort 
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Canllon, later it was named Fort Ticonderoga Sir William 
Johnson led an expedition in the same year against this fort and 
Crown Point, though he failed to capture the forts he defeated 
Baron Ludwig August Diesku in the battle of Lake George and 
erected at the head of the lake Fort William Henry, which was 
captured by the marquis de Montcalm in 1757 On July 8, 1758, 
less than 4,000 Frenchmen were confronted at Fort Carillon by 
about 6,000 British regulars and 10000 provincials under Lieut 
General James Abercrombie and Brigadier-General George A 
Howe, but Howe, the controlling spirit of the British force, had 
been killed on July 6, and Abercrombie retreated, after an in 
effective attack which cost him nearly 2,000 men killed or 
wounded In 1758, however, when Montcalm had gone to Quebec 
to oppose Wolfe and a force of only 400 men was left at Ticon- 
deroga, Lord Amherst with 11,000 men invested it, and on July 
26 the garrison blew up and abandoned the fortifications At the 
beginning of the Revolutionary War, on May 10, 1775, a small 
expedition under Ethan Allen, a backwoods strategist untram 
melled by military pedantry, captured the fort by ruse instead 
of costly assault When tht American expedition against Canada 
was driven back from Quebec they garrisoned Ticonderoga so 
strongly that the British commander, Carleton, shrank from at- 
tacking It In 1777, however, Burgoyne’s counter invasion from 
Canada arrived before the fort and occupied the precipitous 
Sugar Loaf Hill which commanded the fort The garrison, al 
ready reduced m numbers and supplies, felt compelled to evacuate 
it and on July 6 the British occupied it Burgoyne, pressing on- 
wards to the Hudson, was driven to surrender at Saratoga in 
October, Ticonderoga was abandoned bv the British immediately 
after this disaster, but was reoccupied by them in 1780 After the 
close of the war it was allowed to fall into rums In 1909, on the 
occasion of the tercentenary celebration of the discovery of Lake 
Champlain, the restoration of the fort was begun under the 
direction of the owner of the site The settlement of this region 
was begun soon after the close of the Seven Years’ War, and the 
township of Ticonderoga was set apart from the township of 
Crown Point in 1804 The village of Ticonderoga was incorporated 
in 1889 The name “Ticonderoga” is a corruption of an Indian 
word said to mean “sounding waters ” 

TICUNAN, a small group of tribes of South American In- 
dians, constituting an independent linguistic stock The Ticunas 
and their related tribes lived m western Brazil, on the lower Ya 
vary river and on the mam Amazon for some distance below the 
junction of the two streams 

TIDAL POWER The idea of utilizing the rise and fall of 
the tides for power purposes has long attracted the attention of 
inventors, and many ingenious schemes have been suggested So 
far, however, the only practicable method is based on the use of 
one or more tidal basins, separated from the sea by dams or bar- 
rages, and of hydraulic turbines through which the water is passed 
on Its way between basin and sea or between one basin and 
another 

Types of Schemes — Briefly outlined the more promising of the 
schemes of tidal power development are as follows — 

(0) A single tidal basin is used, divided from the sea by a dam 
in which are placed the turbines The basin is filled through 
sluices during the rising tide At high tide these are closed When 
the tide has fallen through about one-half its range, the turbine 
gates are opened and the turbines operate on a more or less con- 
stant head until low tide or shghtly after If A be the surface 
area of the basin m square feet, if // ft be the tidal range, if a 
constant working head of h ft be adopted, and if the turbines 
operate until low tide the volume of water used during the fall- 
ing tide will be /I (/f— A) cuft, and the energy available m the 
water will be 

644 (ir-“A)xA, ftlb per tide 

This expression is a maximum when that is, when the 

working head is one half the tidal range, and then equals 16 AH^ 
foot pounds 

If A is in square miles, and if the efficiency of the turbines is 
75%, the output in h p -hours per tide is given by 
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The cycle of operations is shown m fig i where AB denotes 
the working period and CD the period of replenishment of the 
basin The sine curve represents the level of the sea outside the 
basin Owing to the great variation in the rate of efflux of the 
water, m this constant head method of operation, the power out- 



Fio 1 — single tidal batin divided from sea by a dam containing turbines 
operating only during ebb tide Fig 2 — Single tidal basin with turbines 
operating on rising and falling tides Fig 3 — Two tidal basins with turbines 
in dividing walls Fig 4 — Two tidal basins with turbines installed in walls 
dividing sea from each basin The heavy lines show the water level in the 
basin at any instant and the light lines show the sea level at the same 
instant The shaded areas represent the working heeds when the turbines 
operate 

put vanes very largely during the falling tide This variation may 
be reduced considerably by allowmg the turbines to operate on a 
more or less constant fall of level in the basin as shown by the 
straight full line AB By this method of operation the necessary 
turbine capacity for a given output may be greatly reduced By 
extending the working period beyond low tide, as indicated by the 
light line AE, a greater amount of energy may be developed per 
tide and the idle penod is diminished, but at the expense of an 
appreciably greater variation m head The most efficient combina- 
tion of working period and of working heads can only be deter- 
mined by detailed examination of the particular site, and with a 
knowledge of the exact form of the tidal curve 

(b) A single tidal basin is used, with the turbines operating on 
both rising and falling tides The cycle of operations is indicated in 
fig 2 The working period per complete tide now extends from A 
to B and from C to D Slightly before low water, at B, the basin 
IS emptied through sluice gates, and at D, a little before high 
water, the basin is filled through the sluice gates With a working 
head equal to one-half the tidal range, the period of operation is 
approximately 6o% greater than in system (a) with operation 
down to low tide, and the work done is some 6o% greater 

(c) Two basins of approximately equal areas are used, with 
turbines m the dividing wall Each basin communicates with the 
sea through suitable sluice gates In one of these basins called the 
upper the water level is never allowed to fall below one-third of 
the tidal range, while in the lower basin the level is not allowed to 
rise above one third of the tidal range The workmg head then 
varies from o 53 H to o 8o H, with a mean of approximately o 66 
H, and operation is continuous as indicated m fig 3 which shows 
the cycle of operations Between A and B the upper basin is 
filled from the sea through appropriate sluice gates, and the 
lower basin discharges mto the sea from C to D For a given 
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total basin area and a given tidal range the output is only about 
one half that obtained in system (a) and one third that obtained 
in system (6), so that except where the physical configuration of 
the site 15 particularly favourable the cost per hp is likely to 
prove very high 

(d) Two tidal basins of approximately equal areas are used 
Turbines are installed in the walls dividing the sea from each 
basin Iig 4 shows the cycle of operations From A to B the 
upper basm discharges through its turbines into the sea From B 
to E the sea enters the lower basin through its turbines The upper 
basm IS filled from the sea through its sluice gates between C and 
D, and the lower basin is emptied through its sluice gates from F 
to G The head varies from 025 H to 062 H, and the output is 
some 25% greater than in system (c) but the number of turbines 
required is much greater 

It IS possible to arrange m each of these systems that the head 
shall be maintained constant during any one working period but 
since this means that the working head is then limited to the mini 
mum obtaining durmg that period, a loss of energy is involved, 
with a great additional cost of construction and complication in 
manipulation and with little compensating advantage For any 
scheme of development involving the use of a tidal estuary of 
such types as are found in the Severn or Dee, the cost of any of 
the multiple basin systems would appear to put them definitely 
out of court A scheme involving operation only on a falling tide 
has the disadvantage that the output is only about 60% of the 
output theoretically possible with double way operation On the 
other hand the output per unit of turbine capacity is sensibly the 
same, while it enibles a much more efficient tyjxj of turbine set- 
ting to be used, and halves the number of sluice gates 

The Severn Scheme — Up to 1928 no tidal scheme of any 
magnitude had been constructed The possibilities of such an 
installation on the estuary of the Severn are, however, now under 
consideration by a committee appointed by the British Govern 
ment This would consist of a single tidal basm of about 25sq m 
in area formed by a barrage probably in the neighbourhood ot 
Sudbury, along with a storage reservoir some tjooft above sea- 
level and about 5m away above the Wye valley It is estimated 
that the scheme would be capable of developing some 5oo,oooh p 
over a 10 hour working day throughout the year 

Fundy Bay Scheme — ^Two schemes, each of the two basin 
type, have been suggested for utilizing the tides m the Bay of 
1 undy (q v) From one of these, at Passamaquoddy Bay, where 
the average spring tidal range is 23 2 ft , it is estimated that from 
500,000 to 700 000 h p can be generated The other, which is a 
smaller but relatively less costly scheme, is at Hopewell at the 
head of Shepody Bay and utilizes the estuaries of the Petitcodiac 
and Memramcook rivers as the two tidal basins Here the spring 
tidal range is 45 5 ft and the available power about 200,000 h p 
Both schemes have been before the New Brunswick Government 

Aber Vrach Scheme — ^A combined tidal and river power 
scheme to which the Erench Government is giving financial assis 
tance is projected at Aber-Vrach on the coast of Brittany For the 
tidal station a barrage 490ft long is to be constructed in the estu 
ary Four turbines connected to synchronous generators are to be 
installed, each capable of developing i,2oohp, under the maxi 
mum head available at spring tides The turbines are to operate 
both on the ebb and flow tides This station will work m conjunc 
tion with an auxiliary water power station some 4m away on the 
river Diouris The river is to be dammed at this point, forming a 
fresh water reservoir from which turbines having a maximum 
capacity of 2,7ooh p are to be supplied Electrically driven cen 
trifugal pumps of a capacity of 3,2oohp will also be installed 

Bibliooraphv — A M A Struben, Ttdat Power (1921), A H 
Gibson Hydro Electric Engineering vol 11 (1922) N Divcy Studies 
in Tidal Power (1923) , W R Turnbull, Proposed Tidal Hydroelectric 
Power Development of the Petitcodiac and Memramcook (1925) 

(A H G) 

TIDES I The word “tide” refers to those alternating rela- 
tive motions of the matter of the planet, satellite or star, which 
are due to the gravitational actions of external bodies Two ter 
restnal examples besides the tides of our oceans and seas are 
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tarth tides and atmospheric tides They consist m the altematmg 
slight change of 8hai)e due to the gravitational action of the 
moon and sun There is, however, a still wider use of the word 
which has some convenience It is based on descnptive and kine- 
matical, instead of on causal and astronomical ideas, and takes 
for criterion that the motions in question shall have certain 
features in common with ocean-tides This extension includes 
those ‘ long ’ waves of the sea which are sometimes caused by 
earthquakes, the effects on the sea of variable atmospheric pres- 
sure, ds well as the oscillations of the water of lakes known as 
'seuheb ” 

Ordinary Tides — 2 At most seaside places the water reaches 
its highest level approximately twice a day, the average interval 
between two successive high waters being 12 hr 25 mm , but 
the intcrv d vines considerably dunng the course of a week, 
while at ctrtiin places in the China sea the interval is often 
over 24 hours At places on the shores of the oceans the time 
taken by the tide m rising is about equal to the time taken in 
falling on the same diy, but m estuaries the tide usually rises 
quicker than it falls At certain places such as Southampton, 
Engl ind, tht high waters are often doubled, ^ e , the water reaches 
1 maximum height falls a little and then rises to a maximum 
again At other plates, the low waters are often doubled As 
we go along any stretch of coast the time of high water changes 
progressively, while as we go up an estuary from the sea the 
tmu of high water always becomes progressively later 

At most places, on the average a high water is about as much 
above the mean level of the sta as the succeeding low water is 
below it The dilfertnce in level between successive high and low 
w Iters is cilled the range of tide At most places it reaches a 
maximum once a fortnight, and a minimum midway between two 
successive maxima At the head of the Bay of Fundy the range 
of tide reaches 50 ft , while at certain islands ot the Pacihc and 
over most of the Mediterranean the range ne\er exceeds 2 ft 
At many places outside the Atlantic the heights of two successive 
high or low waters are markedly different, a phenomenon known 
as diurml inequality 

At a phcc in a strait or narrow sea the tidal current usually 
Hows for about 6 hr 12 min in each direction At the reversal 
of the cunent we have the state of rest usually called slack water 
At a place in the open sea the direction of the current often 
takes all points of the compass, making the complete revolution 
m the tidal period Dunng this period there ire usually two 
times of maximum and two intermediate times of minimum cur- 
rent separated by about half the tidal period In general there 
18 no fixed relation between the time of high water and the time 
of maximum current, but if the current flows directly in and out 
of a bay it will reach its inward maximum about a quarter period 
before high water at the head of the bay, so that slack water is 
Simultaneous with high witer On the other hmd m an estuary 
the upstream maximum will occur at a much shorter interval 
before high water, so that the current continues to flow upstream 
for some time after high water and to run down stream after low 
water When the current is directed towards land or up an estuary, 
it IS called the flood current , when it runs away from the land it 
16 called the ebb 

The speeds of tidal currents vary greatly from place to place, 
e g , m the Mersey at Liveqxiol the maximum current reaches 7 
knots, while m the North sea it rarely exceeds 1 knot At some 
distance up certain rivers the rising water spreads over the fiat 
sands in a roanng surf and travels up the river almost like a 
wall of water This phenomenon is called a bore Near a 
headland separating two bays there is sometimes a very swift 
current termed a race 

HISTORY OF THE STUDY OP TIDES 

3 The theones of tides advanced by the early Chinese, Arabic 
and Icelandic authors, are fantastic The Greeks and Romans 
lived on the shores of an almost tideless sea and therefore seldom 
referred to tides, Nevertheless Strabo quoted from Posidomus a 
dear account of the tides on the Atlantic coast of Spam, and con- 
nected them correctly with the motion of the moon He also gave 


the laws of the tide and diumal inequality in the Indian ocean 
as observed by Seleucus the Babylonian Kepler {qv) recognized 
the tendency of the water of the ocean to move towards the sun 
and moon, but produced a theory which appeared to reintroduce 
the occult qualities of the ancient philosophers Galileo {qv) 
referred the phenomenon to the rotation and orbital motions of 
the earth, and he considered that it afforded a pnncipal proof 
of the Copernicah system 

Foundation of Modern Theory — ^It was Newton {qv) who, 
in his Pnnctpta of 1687, laid the foundation of the theory of the 
tides when he brought his generalization of universal gravitation 
to bear on the subject He used an artifice of imaginary wells 
of water reaching to the centre of the earth where the pressure 
intensities would be equal He accounted for many of the general 
properties of the tides, such as the phenomenon of springs and 
neaps, priming and lagging diurnal and elliptic inequalities The 
only important factor which he did not mention is the dynamical 
effect of the earth’s rotation He attempted to calculate the 
magnitude of the lunar equilibrium tide from data provided by 
the actual tides 

In 17^8 the Academy of Sciences of Pans offered as a subject 
for a prize the theory of the tides The authors of four essays 
received prizes, viz Bernoulli, L Euler, C Machurm {qqv) 
and A Cav illeri The first three adopted not only the theory of 
gravitation but also Newton’s method of the superposition of two 
ellipsoids Laplace iqv) gue an account and critique of the 
essays of Bernoulli and Euler in his Mtkamque In 1746 

J Ic R D Alembert wrote a paper on atmosphenc tides 

The theory of the tidal movements of in ocean was almost 
untouched when, in 1774, Laplace first undertook the subject 
He formulated the equation of continuity and the dynamical 
equitions {See his Mtcamqiu Celeste ) He also established the 
principle of forced oscillations often known by his name, viz , 
‘ The St ite of oscillation of a system of bodies m which the 
primitive conditions of movement have disappeared through 
friction IS CO penodic with the forces acting on the system ” 
The tidal applitation of this is the foundation of the harmonic 
method 

The connection between the tides and the movements of the 
moon and sun is so obvious thit tidal predictions founded on 
empirual methods were regularly made and published long before 
mathematicians had devoted their attention to them The best 
example of this kind of tide-table was afforded by Holden’s tables 
for Liverpool The use of automatic tide gauges appicars to have 
been begun about 1830, two of the earliest machines being those 
of H R Palmer {Phil Trans , 18^1) and J G Bunt {Phil Trans , 
1838) 

Co ordination of Observations and Harmonic Analysis^ 

4 The ♦work of Lubbock and Whewcll is chiefly remarkable for 
the co-ordination and analysis of data at vanous ports, and the 
construction of tide tables In 18^8 Whewell produced his “Essay 
towards a first approximation to a map of co tidal lines ” {Phtl 
Irans) He was led to perceive the existence of the amphi 
dromic point (§ 15) in the Flemish bight, and this led to the 
observational verification by W Hewett {Brtt Ass Report, 1841) 
of the small range near the point Airy, m his Tides and Waves 
of 1842, contributed an important review of the whole tidal 
theory and studied profoundly the theory of tidal motions in 
canals The results given in §§ 17, 18, 22 for canals and gulfs of 
uniform section are^ only a few of his many achievements m this 
connection In 1847 and 1857 F W Beechy published {Phd 
Trans ) the results of a survey of tidal currents over the Irish 
sea, the English channel and North sea 

About 1863 W Thomson (afterwards Lord Kelvin, gii) be- 
came interested m the problems presented by earth-tides In 
1866 he took up the analysis of ordinary tidal observations and 
mtroduced the methods of harmomc analysis which quickly 
developed Kelvin’s other contributions to tidal theory are also 
of profound importance He established {Phd Mag 1875) 
correctness of Laplace’s procedure in discussing the dynamical 
theory of the tides of an ocean covenng the whole earth He 
mtroduced (Proc Roy Soc Edinburgh, 1879) the rotation of the 
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earth into the tidal dynamics of small seas, and thus accounted 
for the transverse surface-gradients across narrow seas He pro- 
duced the exact solution of the dynamical equations for a channel 
of umform depth when there is no transverse component of cur- 
rent, and indicated the characteristics of tidal motion in a cir- 
cular basin of uniform depth (§ 19) In 1872 he designed the tide- 
predictmg machine (§ 26) 

In 1874 W Ferrel of the U S Coast and Geodetic Survey 
published his Ttdal Researches which included a harmonic de- 
velopment of the generating potential, in the same year A W 
Baird of the Survey of India organused a service of observation 
and harmonic analysis for Indian tides {See his Manual of Ttdal 
Observations) y and m 1882 G H Darwin produced memoirs 
(Brtt Ass Reports, 1883, ’84 ’85, ’86) which formed the standard 
manual on the subject They contained an elaborate analysis 
of the generating potential and a complete treatment of the 
methods of analysing hourly heights He afterwards developed 
methods of analysing observations of high and low water and 
designed his “tidal abacus’^ {Proc Roy Soc 1892) 

About this time J E Pillsbury of the U b Coast Survey began 
the observations with current meters In 1885 C Borgen intro 
duced new ideas into the methods of harmonic analysis, and these 
have since been developed in Germany {See K Hessen, Ann der 
Hydros 1920) Between 1870 and 1890 F A lorel (see Le 
Leman) made illuminating studies of the seiches (§ 17) of Lake 
Geneva About 1890 M Margules {Sttz Ber Akad Wien 

1892-93) investigated the dynamics of atmospheric tides 

5 In 1895 H Lamb published the second edition of his Hydro- 
dynamics which gave a mathematical account of the dynamical 
theory His most important origin il contnbutions were on the 
theory of steidy motions and free oscillations of the second class, 
but he also developed the theory of circular basins (§ 19) In 
1S96 the two memoirs of H Poincar^ “Sur I’^quilibre et les 
movements dcs mers” appeared {Journ de Math), and in 1897 
S S Hongh produced his two memoirs “On the applications of 
harmonic analysis to the dynamical theory of the tides,” in which 
he greatly augmented the treatment for an ideal ocean covering 
the whole earth (§ 19) 

From 1894 to 1907 R A Harris of the US Coast Survey 
published his Manual of Tides, the work contained much on the 
dynamical theory and charts showing co-tidal lines for the whole 
world and based on hypotheses, the leading feature of which was 
the principle of resonance It was assumed that m each ocean 
there exist regions capable of free oscillation with a penod near 
one of the principal tidal periods, and that the nature of these 
free oscillations may be calculated approximately Ht developed 
the theory of amphidromic points, gave satisfactory general ex- 
planations of the tides in a number of narrow seas and considered 
features of local coastal origin In 1904 and 1905 G Chrystal 
(Roy Soc Edinburf(hy Proc and Trans ) published his mathe- 
matical work on the longitudinal seiches of lakes About this 
time a number of Scandinavian oceanographers, notably V W 
Ekman, 0 Pattersson and J P Jacobsen invented current meters, 
and the records taken with these have been subjected to harmonic 
analysis A few years lattr L Fav6 observed tidal elevations m 
the open sea by means of his self-registenng instrument 

Recent Research on Water tidc8/*-6 In 1910 H Poincar6 
published his Throne des Maries This theory was further 
developed by G Bertrand in 1923 {Ann Ecole Nortnale) In 
1912 A Blondel {Ann Fac Toulouse) applied the narrow sea 
theory, through the pnnciple of least action to the tides of the 
Red sea From 1913 to 1920 R Stemeck {Acad Wtss Wten, 
Sttz Ber and Denk ) and A Defant {Ann der Hydrog ) de- 
veloped the narrow sea theory, as sketched m § 16, with special 
reference to the Adriatic sea, Defant {Akad IFwt Wten , Denk 
and Sttz Ber ) applied this theory to the Red sea, the Persian 
gulf, the English channel and the Irish sea (parts of fig 4 are 
based on his work), and Stemeck (Sttz Ber Akad Wtss Wten 
and Ann der Hydrog ) apphed extensions to the theory of the 
tides of the Mediterranean and Black seas In 1914 J Proudman 
gave a direct mathematical process for integrating ChrystaPs 
differential equation without approximating to the normal curve 
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in Chrystal’s manner This method was applied to Lake Geneva 
by A T Doodson, R M Carey and R Baldwin m 1920 (§ 15) 
In 1914 G R Goldsbrough worked out the details for polar and 
zonal oceans of uniform depth (§ 19) In 1917 J Proudman 
(Proc Land Math Soc ) specified the tidal state of an ocean 
by means of an in finite numl^r of co ordinates of the Lagrangian 
type and then transformed the differential equations into an 
infinite set of hnear equations 

In 1918 G J Taylor {Phil Tram A ) made a numerical esti 
mate of the rate of dissipation of tidal energy m the Irish sea 
and H Jeffreys made the estimate of total dissipation referred to 
in § 21 In 1920 G J Taylor gave the solution of the dynamic il 
equations for the reflection of a Kelvin wave at the head of a 
rectangular gulf and for a rectangular basin, the problems men 
tioned in §20 E Fichot {Comptes Rendus) has written several 
papers on amphidromic regions In 1923 A Dcfint ( inn dir 
Hydros ) produced a co tidal chart of the North sea derived from 
a knowledge of the currents by means of the equition of con 
tinuity In the following year J Proudman gave the method of 
calculating elevations from currents (§ 15), and A J Doodson 
produced the co tidal chart for the North sea (see references in 
Phil Trans A) In 1925 J Proudman gave the theory of tides 
in a channel of non uniform depth {Phil Mag ) sketched in § 19 
and a malhemalical discussion of the effects of capes bays and 
islands on local tides (Mon Not R 1 S Geoph Supp ) In 19 7 
G R Goldsbrough produced the dynamical theory of tides in an 
ocean bounded by two meridians referred to m § 20, and A T 
Doodson described his methods of analysis of obscreations 

TIDAL OBSERVATION 

7 Complete investigation of the laws of tidal oscillation dt 
mands that the height of the water should be measured at times 
other than those of high and low water Ihe simplest sort of 
observation is to note the height of the water on a graduated 
staff fixed in the sea with such allowance for wave motion as 
may be possible, but when extensive observations are to he madt 
an automatic and continuous tide gauge is generally used A well 
or tank is built on tht shore communicating bv a pipe with the 
sea at some depth below lowest low water mark A float rests on 
the surface of the water m the well and hangs by a high wire or 
chain This wire is wrapped round a wheel and imparts to it a 
rotation proportional to the nse and fall of the tide which by 
means of a simple gearing, moves a pencil to and fro against a 
slowly revolving drum thereby tracing the tide curve A number 
of attempts hive also been made to construct a self registering 
gauge which, when placed on the bottom of the sea will give a 
continuous record of the pressure of the water above it 

Tidal currents hive mostly been measured by noting the dis 
tance moved by a floating log in a definite interval of time 
but senes of observations at frequent intervals, especially of 
currents below the surf act are usually made by curnnt nuttrs 
One of the commonest of these, the Ekman meter, registers the 
mean speed and direction of the current, the former by means 
of a small propeller actuating a revolution counting apparatus 
and the latter by a vane attached to an apparatus dropping shot 
into sectorial boxes on a eompass card 

Astronomical Correlation — 8 The times of high wittr are 
found to bear an intimile relation to the positions of the moon 
and sun The period of 12 hr 25 min is half that of the moon s 
apparent revolution round the earth The length of time between 
the moon’s crossing of the meridian of a place and the next 
high water at that place is known as the hmtidal mtttval for the 
place The interval takes its average value a day or so if ter 
new and full moon and after the first and third quirters The 
average value of the lumtidal interval on the days of new and 
full moon IS known as the establishment of the port 

The range of tide may be similarly correlated In British waters 
it reaches its maximum a day or so after full moon and its 
minimum a day or so after the quarters In these circumstances 
the maximum tides are known as sprmg tides, and the minimum 
tides as neap tides About the time of the equinoxes sprmg tides 
are generally larger and about the time of the solstices gcntrallv 
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smaller than usual The average interval between new or full 
moon and the next following spring tides is known as the age of 
the Udt At certain places in Canadian waters the chief vanation 
in the range of tide is associated with the varying distance of the 
moon from the earth while at others it is associated with the 
varying declination of the moon The diurnal inequality is always 
associated with the declination of the moon or sun The most 
complete correlation between the tides and astronomical variable 
18 provided by the harmonic methods (§13) 

TID£-G£N£RAX1NG FORCES 

9 By the law of gravitation the force directed towards the 
moon’s centre on any particle is jointly proportional to the masses 
of the particle and of the moon, and inversely proportional to 
the square of the distance between the particle and the moon’s 
centre If we imagine the earth and ocean sub divided into a 
number of small portions or particles of equal mass, then the 
average f both is to direction and intensity, of the forces acting 
on these particles is equal to the force acting on that particle 
which IS at the earth’s centre For, if we divide the earth into 
two portions by an imaginary spherical surface passing through 
the earths centre and having its centre at the centre of the 
moon the portion remote from the moon is a little larger than 
that towards the moon, but the neirer portion is under the action 
of slightly stronger forces so the resultant effects on the two 
portions are equal It is departure of the force acting on any 
particle from the av(rage which constitutes the tide gencritmg 
force On the side of the earth towards the moon the departure 
from the average is a small force directed towards the moon, 
and on the side of the earth away from the moon the departure 
IS a small force directed away from the moon The tidal forces 
tend to pull the water towards and away from the moon and to 
depress the water at right angles to that direction {See fig i ) 
The relative magnitudes of the forces are given by the numbers 
oil the figure, and are cilculated as indicated in ^ ii M is in the 
direction of the moon V is the point of the earth nearest the 
moon, DD art the sides of the earth where the tidal force is 
directed towards the earth’s centre 

The separate attractions of the moon at the earth’s centre and 
at a point on the earth’s surface are each inversely proportional 
to the square of the moon’s distance so that the difference be 
tween the two which gives the tide generating force is approxi 
matdy inversely proportional to the cube of the moon’s distance 
The vertical component of the tide generating force coincides in 
direction with the gravitational force of the earth itself and thus 
acts as a very slight modification of weight, this component does 
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not tend to alter the position of equilibrium which the water 
would take up in the absence of any disturbance from an extra 
terrestrial body The effective tide generating forces therefore 
are the horizontal components of those indicated in fig i, and 
midway between V and I these are zero 
Equilibrium form of Tide -—10 For many purposes it is con- 
venient to specify the distribution of tide generating forces at 
any instant by reference to a fictitious tide m an ocean covering 
the whole earth If the earth earned such an ocean and were to 
remain at rest, and if the tide generating forces were to remain 


constant, there would be an mvanablc elevation of water at each 
point of the ocean-surface and no tidal currents If the distnbu 
tion of forces were the same as that of the actual tide-generating 
forces at any definite instant, then we might use the consequential 
elevation of water as a specification of these forces This distn 
bution of fictitious tidal elevation is known as the equilibrium 
form of the tides In this equilibrium form the inclination to the 
horizontal of the surface of the water would be always such that 
the consequential differences of pressure produced horizontal 
forces balancing the tide-generating forces It is therefore clear 
that the surface of the water would slope upwards from DD 
towards the points V and /, the water being raised by a maximum 
amount at V and I and depressed by a maximum amount along 
the great circle through DD perpendicular to the line joining the 
earth and moon The surface of the water would be that of a 
nearly spherical surface of revolution Owing to the motion of the 
moon relative to the earth, this surface of revolution moves over 
the earth so that V is always directly opposite, while owing to 
the varying distance of the moon the surface of revolution changes 
slightly in shape 

The tide generating forces due to the sun’s gravitation may be 
similarly specified From a consideration of the relative masses 
and distances of the sun and moon, at corresponding points of the 
two spheroids representing the lunar and solar equilibrium forms 
respectively, the tidal elevations on the average will be in the 
ratio of 2 1 7 to I 

Harmonic Constituents of Tide generating Forces — At 

any point of the earth’s surface we must represent the sum of the 
two varying elevations due to the two moving equilibrium 
spheroids, as the sum of a number of constituents that are har 
monic functions of the time, t e , terms of form cos n (t ro), 

where t denotes the time, n is an angular speed, ^0 a length 
and To constant Ihe quantity n is the speed of the corre 
spending constituent, it is the same for all points of the earth’s 
surface The length Ho is called the amplitude of the constituent 
at the place in question. Ho and tq are constant at any one place, 
but vary over the earth’s surface The angle n(t tq) is called 
the phase of the constituent at time t 

If the moon moved with constant angular speed in the plane 
of the earth’s equator and at a constant distance from the earth 
we should have, at any place, equilibrium high water occurnng 
regularly at intervals of time equal to 12 hr 25 mm , with a maxi 
mum range of elevation at the equator and a zero range at the 
two poles Let 7 denote the angular speed of the earth rotation 
and (T the mean motion of the moon Then the rise and fall of the 
water would be approximately harmonic, with a speed of 2(7— (r), 
so that the equilibrium tide would be represented very approxi 
mately by a single harmonic constituent The fact that the moon 
does not move as here supposed causes many modifications, the 
chief of which takes into account the elliptic inequality of her 
distance giving rise to two new harmonic constituents of speeds 
27 — 3<T -f CO and 27 — a — co The moon ’s motion also vanes in her 
elliptic orbit, and thus causes the first of these two constituents 
to be greater than the second 

The moon^s movement m a parallel of latitude other than the 
equator introduces a further new constituent, of speed (7— <r), 
with an amplitude vanishing at the equator Also, the amplitude 
of the original constituent, of speed 2 (7 —a-), would be less than 
when the moon was in the equator Since the declination of the 
moon changes this new constituent requires modification If 
Its amplitude could be regarded as changing harmonically with 
speed (T, It would be replaced by two harmonic constituents of 
speeds 7-(r±(r Owing to the fact that this is not quite so, 
the amplitude of the constituent of speed 7— 2<r is greater than 
that of speed 7 The changing declination of the moon also 
causes the amplitudes of the semi diurnal constituents to vary, 
therefore the speed and range of tide increase or decrease to 
gether, and we get yet another new constituent of speed 
2(7— o«)-f 20* The daily mean level in the equilibrium form 
depends upon the particular curve of the spheroid which passes 
over the place, on this account the changing declination of the 
moon introduces a constituent of speed 20 
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The amplitudes of all the constituents depending on the in- 
^hnation of the moon’s orbit to the equator vary with the position 
of the node on the ecliptic As the monthly mean level at any 
place also depends on the inclination of the moon’s orbit to the 
equator, we have a small constituent with a speed iV' equal to that 
of revolution of the moon’s nodes The speeds of the constituents 
of solar origin may be similarly determined 
Species — ^The constituents fall into three species, a semt 
dturml species containing the constituents of speeds approxi- 
mately equal to 27, a dturnal species containing those constit 
uents of speeds approximately equal to 7, and a long period 
Species containing constituents of speeds small compared with 7 
Each constituent has a recognized symbol and name 


Semt dturnal Species 

Symbol 

Name 

Speed 

Coefficient 

Mi 

Principal lunar 

2(7—^) 

454 

% 

Principal solar 

2(7-7?) 

211 

Ni 

Larger lunar elliptic 

2y — 

088 

A2 

Lum solar 

27 

058 

Dturnal Spe(tn 

Ai 

Luni solar 

y 

26 <5 

Oi 

I arger lunar 

7 — 2<r 

180 

Pi 

Larger solar 

7 — 27 ? 

088 

Long Period Species 

Mf 

Lunar fortnightly 

2(7 

078 

S$a 

Solar bcmi innual 

27 ? 

036 


Nineteen yearly 

N 

033 


In this table tj denotes the mean motion of the sun and the 
coefficients have been calculated as will be explained in § 1 1 

Imagine an equilibrium surface corresponding to each sepa- 
rate harmonic constituent For the semi diurnal species there 
will be two maximum and two minimum elevations on the equator, 
and the elevation will steadily decrease away from the equator 
reaching zero values at the poles For the diurnal species the ele 
vation will be zero along the equator and at the two poles but 
along any other parallel of latitude there will be one maximum 
and one minimum At any one time all the maxima and minima 
will he on two meridians, a maximum changing into a minimum 
and vice versa on crossing the equator For both species the mo 
tion of the surface relative to the earth will be one of uniform 
rotation round the earth’s axis with the speed given in the table 
For a constituent of the long period sjiecies the corresponding 
surface at any one time will be symmetrical about the earth’s 
axis, and its motion will be a harmonic pulsation with the speed 
given in the table 

II For the dynamical theory we require a mathematical ex 
pression of the geographical distribution of the equilibrium form 
in each species of constituent, and for the theory of earth tides 
we require the distribution of the generating forces inside the 
earth as well as over its surface For this purpose we use the 
potential of the forces A uniform distribution of the average 
force of the moon’s attraction over the whole body of the earth 
has a potential 

TM - , . 

■^freosd, (i) 

where F* gravitational constant, P = distance from moon C to 
earth 0 , if = mass of moon, r=» distance of the point P at which 
potential is evaluated from the centre of the earth, 5 = angle 
COP The complete potential at P due to the moon’s attraction 
IS TM/Ry and to get the potential V of the tide generating forces 
we have to subtract (i) , therefore 

F=rilf(j- ;^cos«) r>(|co8’«-l) (a) 

on dropping the term FAf/D, since it contnbuted nothing to the 
forces If E denotes the mass of the earth, a its radius and g 
the acceleration of its gravity, we have ga=F£/a*, so that (2) 
may be written as 


(3) 

Fig I has been constructed from the expression (^) This expres- 
sion, when cos 5 is defined in terms of the latitude X and longitude 
0 of P and the decimation A and hour-angle a of the moon, gives 
rise to the scmi diurnal, diurnal and long period species lo find 
these we must substitute for D and A as functions of the time 
The constituents of the three species then take the respective 
forms 

r^ 

gUC ,cos^\cos(nt+ 2 <t) — e)y 

f.2 

gKC - sin zXcos c), 

gHC ^j|(sin 2 X~i)cos(n/~€), 

, X M a* 

where 7- «i 8ft , 

2 E 

Do being the mean value of Z), € denoting a constant for each 
constituent, and C the numerical coefficient whose value is given 
m the table of constituents (G H Darwin Bnt ^4^5 Report^ 
1883, A T Doodson, Proc Roy Soc A, 1921 ) A similar analysis 
applies to the solar constituents, and the value of H will bef 
460 X I 8 ft but m the table of constituents the solar coefficients 
have been multiplied by 460 so as to make the coefficients them 
selves give the relative order of magnitude of both lunar and 
solar constituents In certain circumstances the equilibrium form 
of tide may provide an approximation to the actual tide, if the 
‘"correction for continents” (H H Turner, Proc Roy Soc 40) 
and the modification due to the elevated water itself producing 
a disturbance in the earth’s gravitational field are made (W 
Thomson and P G Tait, Natural Philosophy, Arts 815, 817, 

1879-93 ) 

Equations of Motion — 12 We shall now denote position 
on the surface of the earth by the co latitude B and east longitude 

TT 

<t> (where —X) Let h denote the depth of the ocean at any 
2 

point so that his & function of 6 , 0 Also let f denote the elcva 
tion of the free surface at any point above its mean level, and 
M, V the southward and eastward components of tidal current, 
so that these quantities are functions of 6 , 0 as well as of time / 
Then the equation of continuity may be written in the form 

(/»sin0«)+ ^ (/<»)[ + ^ =0 (4) 

asindtoB d<p ) ot 

In cartesian co-ordinates the equation of continuity takes the 
form 

(41) 

but, if the elevation is more than a small fraction of the depth of 
the sea, this equation must be replaced by 

I {(A+fW+ {(A+fH+ =0 (42) 

Along a coastline the equation 

(depth) X (current normal to coast) ~ o (5) 

will be satisfied 

The acceleration of a particle of water will consist of two parts, 
one due to the rate change of the current relative to the earth 
and the other to the earth’s rotation Except in shallow water 
and near land the cartesian components of acceleration takes 
the form 

du dv , 

_ 

Dynamical Equations — It is the kmematical characteristic 
of tidal motion that vertical accelerations are relatively small, 
and it IS a dynamical consequence of this that the pressure 
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intensity at iny point depends only on the depth We therefore 
see that the southerly and easterly horizontal pressure-gradient 
at any plaee will be given by the formulae 

T af ^ I af 
a dO^ asinO d<t>' 

ind this it wh itcver depth these gridicnts may be required If 
we denote by the potentiil V of the tide generating forces, 
then the southerly and easterly horizontal components of these 
forces will lx 

^ 1 ^ 

^ a dO ^ a bind d(p 


per unit m iss The southerlv and easterly components of total 
foicf per unit mass of water are therefore 


and the dyniniicil tqiutions may be written 

-iUcos0ti=- - ^ ^ (f-r) 
dl a 00 

^^ + ^f2+ios6lH 

dl (isiiiO dtf) 

In eartesian (o ordmites the equations tike the form 

du 0 

^ - 20 } 
dt 


( 6 ) 


-j-tf-O 


dv r) « 


(6 i) 


The form of these equitions shows thit for the oscillatory mo 
tion of tht tides the current eomponents v will be the same at 
ill depths 

In this irgument i number ot factors hue been left out of 
iccount These include the frictional forces it the sei floor, which 
Itself mny be subject to a small variable elevation due to earth 
tides 


HARMONIC CONSTITUENTS OP OCEAN TIDES 

Suppose now that 

^ *= IIo ( OS// {I "()) 

as m a single haimunie constituent, /io, tq being functions of 
6 <t> but not of ( J hen the solution of the equations (4) (e;) and 
(6) will be of the form 

C — Z/c os// (/ — To), 

n ( ios/iit — T\) , \ e(}s//(/ — T ), 

where //, f , I ri, r ire all funetions of 0, but aie in- 
dependent of / These exjucssions represent a harmonic con- 
stituent of the tides tlicmsdves as distinct fiom one of the 
eciuihbrium form At any pi ice the elevation and current com 
ponents will vaiv harmonically with the same speed as the 
eciuilibrium form, though (he functions II and r will in general be 
quite dilTercnt from //o and n so thit the actual tidal elevation 
will be quite dilTercnt from the equihbnum-clevation Any 
number of independent solutions of the equations (4), («;) and 
(6) mi\ be superposed b> simple addition, and it follows that 
for inv eonstituent in the tquihbnuni form there will be a con- 
stituent of equal speed m the ictuil tides These constituents 
are known by the symbols and names already given for the equi- 
librium form, and they may be disentangled from the observa- 
tions of elevations and currents taken at any one place The 
dymmiciil theory here sketched forms the basis of the harmonic 
analvi^n of tidal observations, a process which has been carried 
out foi th( ( levations at over a thousand stations scattered round 
the coists of all the oceans and seas and for the elevations and 
e urrents at a few stations away from the shore in certain shallow 
seas 

I or most places the constituent ot 1 irgest amplitude is the 


principal lunar semi-diurnal constituent Mt, as would be expected 
from the equihbrium-form When this is the case we may regard 
the Mt elevation as the average tidal elevation at the place in 
question and the other constituents as producing inequalities 
Where 5 ^ is the predominating constituent the average interval 
between successive high waters will be 12 hours When M% is 
the largest constituent and Sz comes next, as in British waters 
we have the phenomenon of spring tides and neap tides Spring 
tides occur when the phases of Mt and Sz are the same, so that 62 
reinforces Mi , and neap tides occur when these phases differ by 
180®, so that 52 counterbalances Mz as far as it can The phase oi 
52 gains on that of Mz at the rate of 2(<r-r;), so that the in 
terval between successive spring tides is half a synodic month 
While ^2 reinforces Mz the period of the resultant tide is less 
than the average and wc have the phenomenon known as priming, 
whereas while S2 partly counterbalances M the period of the 
resultant tide is longer than the average and we have the 
phenomenon known as lagging In the equilibrium form it is 
easily seen that spring tides occur at new and full moon and neap 
tides at the quarters, but in the actual tides these phenomeni 
usually occur a day or two later 
When Mz is the lirgest constituent and Nz comes next as m 
certain Canadian waters we have a phenomenon similar to springs 
and neaps except that it depends on the distance of the moon 
from the earth Since the phase of Mi gams on that of N at the 
rate a o), the period from one reinforcement to the next is an 
anomaliitic month In the equilibrium form the reinforcement 
occurs at the time of lunar perigee, but this is not usually the 
case in the actual tides When Af2 is the largest constituent and 
A 2 comes next we have a similar phenomenon depending on the 
declination of the moon The presence of the diurnal constit 
uents gives rise to the diurnal inequality, and when the combined 
diurnal constituents exceed the combined semi diurnal constit 
uents we may have only one high water in the day 
Geographical Distribution of M2 Const! tuent« — 14 We 
shall now indicate the distribution of the principal lunar semi 
diurnal constituent M as it has been revealed by harmonic 
analysis Along the coasts of the Atlantic, there is a steady 
progression past the places from South Afnca to Nova Scotia, 
this IS rapid m the Gulf of Guinea, slower round Cape Verde and 
agam rapid from Ireland to Iceland Over much of the eastern 
coast of the United States the Mz constituent is almost simulta 
neous and then along the coast of South Amenta the progression 
is again northwards The amplitude is greatest on the coasts of 
Europe and least in the West Indies Considering next certain 
associated seas, on both sides of the English channel and south 
Irish sea, there is a progression away from the Atlantic, with 
amplitudes which reach values greater than at places on the open 
Atlantic Round the North sea there is a progression soythwards 
along the coasts of Scotland and England and northwards along 
the Continental coasts, the amplitude being very small at the 
south-west corner of Norway Up the St Lawrence there is a 
progression away from the Atlantic 
Considermg next the Indian ocean we exclude the Bay of 
Bengal and the Arabian sea There is then a progression from 
Madagascar round by Somaliland, Ceylon, Sumatra and Java 
to Australia, the amplitudes being small 
Along the cast coast of the Pacific there is a progression both 
northwards and southwards away from Lower California, the 
southerly progression being very npid round the Central Amcr 
lean bay Following the northerly progression round the northern 
and western boundaries of the ocean, we come across a number 
of stretches along each of which the constituent is nearly simul 
taneous One is along the Kurile islands and another from the 
south of Japan to the north west of New Guinea, another is from 
the south cast of New Gumea to the north of New Zealand Along 
the east coast of Japan there is a relatively slow southerly progres 
Sion, and along the east coast of New Zealand there is a relatively 
slow northerly progression Over the southern ocean the ampli 
tudes are small 

Distfibution of Elevation Away from Shore^iS A 

convenient method of describing the distribution of the elevation 



TIDES 


in a harmonic constituent over an area of the sea is to give on a 
map the co^ttdal and co-range lines A co tidal line is one through 
all points of the sea with the same value of r, and a co*range hne 
IS one through all points with the same value of H The records 
from accurate observations of elevations away from the shore, 
however, are so scanty that they do not form a sufficient basis 
for a description of the distribution of a harmonic constituent 
To give such a description we must have recourse to theorv, and 
when the currents have been well observed this theory is supplied 
by the fundamental dynamical equations These equations con 
nect the elevation gradients with the currents and the external 
forces including those of friction From a knowledge of the 
currents and a law for the fnctional forces the elevation gradients 
can be calculated When the elevation is also known at a par- 
ticular point the directions of the co tidal and co range lines 
and also the distance apart of neighbouring members of these 
lines can be calculated Such conditions arc fulfilled for many 
coasts If the elevation-gradients can be calculated along a line 
which passes through one or more points at which the elevation 
IS known, methods can be devised by which the elevation can be 
calculated all along the line In this way the distribution over 
the North sea and northern part of the Irish sea as shown in fig 2 
have been determined 

Tides m small seas open to the ocean are usually such that the 
ictual elevation gradients are large compared with those of the 
equilibrium form, for the equilibrium range of M2 only changes 
by I 6 ft from the equator to the poles It follows that over such 
seas the direct effect of the generating forces is negligible and 
this means that the tides of these seas are maintained by those 
of the oceans It is on the water of the great oceans that the 
gravitational forces of the moon and sun generate the greater part 
of the tides To simplify the argument we shall neglect frictional 
forces, although often important near land, these forces are not 
as a rule predominant 

In the first place we note that the co tidal line through a point 
gives the surface contour line a quarter period ( ^ lunar hours for 
M2) before high water at the point, for at this time the water 
is at its mean level and the surface contour line runs through 
points at simultaneous mean level and therefore of simultaneous 
high water Next we observe that the co range lines arc given by 
the surface contour lines at high water The dynamical equations 
then express that the direction of the acceleration is the same as 
that of the downward surface gradient, and this is perpendicular 
to the surface contour line Now at the times of maximum ind 
minimum current the acceleration will be perpendicular to the 
current We therefore see that at these times the surface contour 
lines will have the direction of the current If high water occurs 
at maximum or at minimum current it follows that the co tidal 
lines will have the direction of the current at the time of mean 
level, and that the co range lines will have the direction of the 
current at high and low water If also the maximum or minimum 
current is parallel to a coastline, one of the two sets of co tidal 
and co range lines will have the coastline for a member while 
the other will have its members sinking the coasthne at right 
angles Now those lines which are perpendicular to the coastline 
will converge towards a cape and diverge in a bay An example 
is afforded by the northern part of the Irish sea Here the 
minimum currents are practically zero and high water occurs at 
slack water, so that the co tidal lines are along the current lines 
and the co-range lines are perpendicular to the current lines 

In a region where the current is non rotatory, and the co tidal 
lines radiate from a point and the co range lines are similar and 
similarjy situated ellipses with this point as centre, such a point 
IS called an amphtdromic point Fig 2 provides two examples in 
the North sea, 

Friction, — ^The fnctional resistance of the sea floor will be 
directly opposite to the current, and its Mz constituent will have 
a magnitude approximately proportional to the square of the 
magmtude of the Mt current When the current at any place 
reaches a maximum so that the acceleration in its direction is 
zero, the fnctional forces must be balanced by a surface gradient 
sloping downwards in the direction of the current For a given 
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current, tht magnitude of the slope will be inversely proportional 
to the depth of the sea Suppose that the conditions are such that 
in the absence of friction the maximum current and zero elevation 
would be simultaneous, as occurs m the broadest part of the Irish 
sea Then owing to friction there will be at the time of maximum 
current a downward gradient in the direction of the current It 
follows that mean level will occur progressively later in the direc 
tion of the current and therefore that there will be a progression 
of high water in this direction 

Next suppose that the depth increases iway from the short 
and that the currents arc parallel to the shore Also suppose that 
the surface gradients parillel to the shore are zero at the same 
time T along a hne t>erpendicular to tht shore, as occurs m the 
North sea between the lorth and the Humber Then m the ab 
sence of friction the currents would reach their maximum at the 
time r, but owing to friction they must have a backward accelcra 
tion at this time and this acceleration will increase towards the 
shore It follows that the currents will reach their maximum 
somewhat before the time T and that the effect will increase to 
wards the shore We thus see that the inshore currents will turn 
earlier than those in the offing 

Dynamical Explanation of Actual Tides 16 The Nar 

row Sea Theory — Let us now consider a sea or ocean and imagine 
definite limiting vertical sections transverse to the channels which 
connect it with other seas or oceans Then the tides of this bod> 
of water are determined by the equations formulated in § 12 
when either the elevations or the normal currents are known 
functions of time over the limiting sections In explaining the 
tides m any particular basin it is therefore necessar> to assume 
either from observation or from other theory, the tidal conditions 
over the limiting sections The problem of determination is a 
purely mathematical one, but hitherto it has only been solved for 
those seas which are of elongated shape and fairly narrow with 
the size and shape of transverse section varying gradually along 
the length The simplifying principle concerning the tides of such 
basins is that the transverse components of current are usually 
negligible, so that the actual currents are non rotatory and parallel 
to the general direction of the basin 

We will now illustrate this ‘ narrow sea theory bv giving a 
general explanation of the Mi constituent m the English channel 
The direct action of the generating forces may be neglected, so 
that the tides of the channel are maintained by those of the 
Atlantic and North sea We shall leave out of account both the 
dynamical effects of the earth s rotation and the forces of fnc 
tion Imagine a fixed material barrier e placed directly across the 
Strait of Dover so as to cut off the currents in that Strait Under 
these conditions the tides of the channel would consist of a longi 
tudinal standing oscillation (a see saw motion) maintained by the 
actual elevations at the Atlantic end and illustrated in fig 2, s hr 
and II hr There would be a nodal line m from the neighbour 
hood of Bournemouth to that of Cherbourg along which there was 
never any tidal elevation Along a line w from Cornwall to 
Brittany there would be no currents, and we shall take the ver 
tical section through this Ime to form the western limit of the 
channel The positions of the lines m and w are determined by 
the distribution of depth m relation to the period 

At 8 0 clock in lunar time the surface of the water would be 
everywhere level, with currents everywhere towards the east 
these currents being zero at e and w, and reaching a maximum at 
m Three lunar hours later, i e , at 1 1 o’clock there would be 
high water everywhere between m and e and low water every 
where between m and w At 2 o clock the conditions of 8 o’clock 
would be reversed, while at 5 o’clock the conditions of ii o clock 
would be reversed The range of tide would increase steadily 
from zero at m to maxima at e and w, that at c being greater 
than that at w on account of the convergence of the channel 

Next let us treat the case in which there is no elevation along 
Wf so that this line becomes a node With the barrier at e there 
would then be no tides at all but now let us remove this barrier 
so that the tides will be entirely maintained by the actual cur 
rents m the Straits of Dover Again they will consist of a longi- 
tudinal standing oscillation but as illustrated in fig 2, 6 hr and 
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9 hr (two connected half see-saws) At 6 o’clock the surface 
will be level and the currents will be directed inwards towards 
in from both sides, being strongest m the Strait of Dover Three 
lunar hours later, te , Sit g o’clock, there would be high water all 
over the channel between e and w, the elevation reaching a 
maximum near m and being zero at w and near e At 12 o’clock 
the conditions of 6 o’clock would be reversed, while at 3 o’clock 



Fig 2 —COTIDAL lines for constituent in BRITISH SEAS NUM 
BERS GIVE GREENWICH MEAN LUNAR TIME OF HIGH WATER 


the conditions of 9 0 clock would be reversed This time the 
lint m would be near i loop and e near a node Now suppose that 
we superpose these two standing oscillations, we shall have the 
M2 constituent of the channel tides as it would be in the absence 
of the dynamical effects of the earth’s rotation and the force of 
friction 

The effect of the earth’s rotation is to cause an acceleration 
to the left of the current and proportional to the speed of the 
current, and when the current does not rotate this means that 
there must be a downward surface gradient to the left of the 
current and proportional to the speed of the current On allowing 
for this effect we arrive at the six diagrams of fig ^ the letter H 
indicating that the water is above mean level and the letter L 
that the water is below mean level The lines drawn across the 
(iiagrams of fig 3 separate the regions of H from those of L, 
and are thus the contour lines at mean level Three lunar hours 
after the times indicated on each diagram these lines will be hnes 
of either high or low water and therefore eo tidal lines On collect 
mg these lines on to one diagram we have an arrangement of 
eo tidal lines approximating to those, shown in fig 2 for the 
Fnglish channel and southern Irish sea which have been con 
structed from the mathematical form of the “narrow sea theory ” 

Seiches in Lakes — ^Ihis theory of the tides in narrow seas 
also embraces that of longitudinal seiches in elongated lakes 
(§17) There are many possible values for the periods of seiches, 
and there is a mathematical process for these values (J Proud- 
man, Proc London Math Soc 14) which has been applied to the 
basin of Lake Geneva (A T Doodson, R M Carey and R Bald- 
win, Tram Roy Soc Edmburffh, 1919), but it is of a compli 
cated nature Various types of approximation processes have 
been applied to a large number of lakes, notably to Loch Earn 
(G Chrystal and E M Wedderburn, Trans Roy Soc Edinburgh, 

1905) 

GEOMETRICALLY SIMPLE BASINS 

17 In order to elucidate the general characteristics of tides, 
it IS advisable to study the problems presented by the solution 
of their determining equations when the various conditions which 


govern them are ideally simple 

Narrow ChanncL— We will begm by considenng a channel 
of rectangular section, and neglect both the dynamical effects of 
the earth’s rotation and the force of friction It can be shown 
mathematically that in these circumstances we reproduce very 
nearly the longitudinal equations of the narrow sea theory 
Various simple basins are regarded as particular cases of a chan 
nel, in order that the tides therein may be calculated from the 
narrow seas theory 

In the case of a gulf the basin is closed at one end and open 
to the sea at the other 'three distinct types are illustrated in the 
following examples (a) In a short deep gulf the elevation will 
everywhere have the same phase as at the open end, and the in 
ward current will have a phase which is 1^/2 in advance, also the 
amplitude of the elevation will increase from the sea to the closed 
end while the amplitude of the current will decrease from the 
sea to the end (b) In the Adriatic sea the elevation will have the 
same phase from the sea up to a certain line, called the nodal line, 
and then the directly opposite phase up to the end The phase 
of the current will be everywhere 7r/2 in advance of that of the 
elevation at the closed end Ihc amplitude of the currents will in 
crease steadily from the sea to a maximum at the nodal line, and 
then decrease steadily to zero at the end These relations illus 
trate to some extent the semi diurnal constituents of the tides of 
the Adriatic sea (c) In the bay of Fundy we have the phenome 
non of resonance which is responsible for the very large tides The 
case of resonance corresponds to the coincidence of the nodal 
line with the place at which a definite amplitude of elevation is 
prescribed 

To illustrate seiches in lakes we suppose that the basin is closed 
at both ends The various types of seiches are distinguished 
by the number of nodes characteristic of each In uni nodal 
seiches the node is in the middle of the basin, and the amplitude 
of the elevation reaches maxima at the two ends In the bi nodal 



Fig s — m, constituent of tides of English channel (H) indi 

CATES THAt SURFACE IS ABOVE MEAN LEVEL (L) THAT SURFACE IS 
BELOW MEAN LEVEL LINES SHOW SURFACE AT MEAN LEVEL ARROWS 
SHOW CURRENTS 

seiche the motion m each half of the lake is the same as that of a 
uni nodal seiche in the whole lake while in the tn-nodal seiche 
the motion in each third of the lake is the same as that of a uni 
nodal seiche 

The distribution of tides over a gulf, maintained by those in 
the communicating sea, is similar to the distribution of seiches 
over part of a lake The profile of the elevation for a particular 
time IS a wave form of decreasing amplitude, the greatest height 
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being at the closed end The effect of decreasing depth towards 
the head of a gulf is to produce an increase m the range of tide 
at the head, the effect of decreasing breadth is of the same kind 
and more pronounced, but even when taken together the result- 
ing multiplication is by a very moderate factor The primary 
cause of the pronounced amplification observed m some gulfs 
and estuaries is resonance 

In the case of a basin of parabolic longitudinal section, the 
formula represents the slowest free oscillation, and the vanishing 
depth at either end of the basin causes no excessive multiplica- 
tion of range 

Tides in a Lake. — ^Let us now consider the production of 
tides m a rectangular lake of umform depth by the direct action 
of the generating forces of the moon or sun There is a nodal line 
'icross the middle of the lake, and the distribution of elevation 
IS skew-symmetrical on either side, also the currents reach their 
maximum on the nodal line When resonance occurs the period 
of the disturbing forces is equal to that of a free oscillation or 
seiche, but such a relation would not hold for the ordinary tides 
in any actual lake For certain lakes the equihbnum-form would 
provide a good approximation to the forced tides 

Long Canals — 18 We next consider a canal of uniform 
breadth lying along a meridian from pole to pole We shall take 
the depth to be uniform and suppose the breadth to be sufficiently 
small for the transverse current off to be negligible For a semi 
diurnal constituent the phase of the elevation is everywhere the 
same or directly opposite to that of the corrected equilibrium- 
form, also that the elevation is symmetncal about the equator 
and that there is a node in latitude 45® N or S The maximum 
current is greatest under the nodes, and takes zero values at the 
poles and equator The distribution on each side of the equator 
IS similar to that of a uni nodal seiche in a lake of uniform section 

Considering next a canal of uniform breadth encircling the 
earth along the parallel of latitude, take the depth to be uniform 
and again neglect the transverse component of current For a semi- 
diurnal constituent the motion consists of a wave travelling 
round the earth with the same speed as the equilibrium form, and 
m fact the phase of the elevation is everywhere either the same 
as or else directly opposite to that of the equilibnum form At 
any place the west going current reaches its maximum at the 
time of high water 

Small Seas. — 19 Returning to seas over which we may neglect 
the curvature of the earth, let us take a broad channel whose 
section is umform along its length, but whose depth may vary 
from side to side A wave progressing along the channel with a 
zero transverse component of current can only exist if the depth 
be uniform Such a wave we shall call a “Kelvin wave ” The 
narrow sea theory is never accurate when the depth is not uniform, 
but for such a channel it is possible to find an accurate solution 
representing a wave with straight transverse co tidal hnes Waves 
with straight transverse co tidal lines are possible m spite of the 
variable depth In them the principal axes of the current elhpses 
are parallel and perpendicular to the sides of the channel, and the 
time of the maximum longitudinal component of current coincides 
with that of high water at the same place The solution gives the 
correction to the narrow sea theory for varying depth across the 
channel , in most actual cases this correction is not very important 

From a mathematical point of view the basin just considered is 
analogous to a circular basin in which the depth is either uniform 
or a function only of the distance from the centre We have a 
wave progressing round the centre of the sea in either direction, 
or a standing oscillation The principal axes of the current 
ellipses will be long and perpendicular to the radii There is a 
definite infinite sequence of possible periods, with a longest period 
but with no shortest period (H Lamb, Hydrodynamics, Art 210, 
1895) The corresponding oscillations are known as “free oscilla- 
tions of the first class,” and so long as the depth is umform no 
other free oscillations are possible When the depth is not umform 
there may be in addition to an infinite sequence of oscillations of 
the first class, analogous to those just investigated, another infinite 
sequence called “oscillations of the second class ” These have a 
definite shortest period but no longest penod (Ibtd Art 212) 


Ideal Ocean^The mathematical relationships of small seas 
still obtain for an ocean m which the depth is a function only of 
latitude and the coastlines, if any, he along parallels of Latitude 
A special case has already been considered in the canal running 
round a parallel of latitude For forced semi diurnal constituents 
the motion consists of a wave travelling round the earth like the 
equilibrium-form In fact, at any place the phase of the elevation 
is always either the same or else directly opposite to that of the 
equihbnum form The distribution of range of tide along a 
meridian, however, will in general be entirely different from that 
of the equihbnum form When the ocean covers the whole earth 
It is possible to allow for the mutual gravitation of the elevated 
water without seriously comphcating the mathematical problem 
(S S Hough Phil Trans A, 1897) At the poles the range of 
tide IS zero as in the equilibrium-form, and sufficiently near the 
poles the elevation has the same phase as the equilibrium form 
For very great depths the tides everywhere approach the equilib 
riuni form 

When the depth is uniform and the ocean covers the whole 
earth the solution has been subject to much numerical evaluation 
The first row m the accompan>ing table gives a series of depths in 
feet, and the figures below correspond respectively to oceans of 


7,260 

14 520 
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7 4 

I 8 

II 5 

T 0 

2 4 

I 8 

II I 

I 9 

17 ‘59 
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these depths 1 he second row gives the ratio of the range of the 
Mz constituent on the equator to the corresponding range in the 
equilibrium-form when the mutual gravitation of the elevated 
water is neglected (H Lamb, Hydrodynamics, Art 221) The 
third row gives the same ratio when the mutual gravitation of the 
elevated water is allowed for The fourth and fifth rows relate 
to free oscillations of the first class m the expressions {cj §11) 
for which t and <l> enter only through the factor cos (nf4-2</> — €) 
and in the calcul ition of which the mutual gravitation of the ele 
vated water has been taken into account The fourth row gives m 
hours and minutes the longest periods of free waves travelling 
westwird, while the fifth row gives in hours and minutes the long- 
est periods of free waves travelling eastward The shortest periods 
of the oscillations of the second class are all longer than a day 
Numerical evaluations of forced tides in a polar or zonal ocean 
indicate that the actual tides cannot be regarded as derived from 
tides generated primarily in the southern ocean (G R Golds 
brough, Proc Lond Math Soc 1913, and Proc Roy Soc A, 
1927) 

Other Seas — 20 The above examples exhaust all the instances 
in which complete solutions of the dynamical equations may be 
obtained in a. simple form when the effects of the earth s rotation 
are taken into account For seiches, however, of which the periods 
are small compared with a day, the effects of the earth’s rotation 
are not important, and when these effects are neglected simple 
solutions are possible for certain other basins The non rotating 
rectangular basin of uniform depth, the sectaruil basin \^hosc 
depth is a function only of the distance from the apex and m the 
case of free tides, an ocean bounded by meridians and parallels of 
latitude on a non rotating earth when the depth is a function only 
of latitude (H Lamb Hydrodynamics, Art 201) are all analo 
gous The solution for the forced tides in such an ocean has only 
been given m certain special cases (J Proudman and A T 
Doodson, Not RAS, Geophys Siipp 1927) The elliptic 
basin of uniform depth possesses types of free motion which are 
analogous to those of the circular basin (H Jeffreys, Proc Lond 
Math Soc 1923), the Bessels functions and trigonometrical 
functions of the circular basin being replaced by Mathieu- 
fuactions 

Rotating Basins — ^When the earth’s rotation is taken into 
account the simplest problem not already mentioned is that of the 
reflection of a Kelvin wave at the head of a broad rectangular 
gulf of uniform depth For a given depth and period such a wave 
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can be reflected into one of the same type travelling in the 
opposite direction, if the breadth of the gulf is not greater than 
a certain amount The complete solution (G J Taylor, Proc 
bond Math Soc 1920) then shows a wave progressing towards 
the head of the gulf on the one side continuing round the head, 
and then away from the head on the other side There are a 
number of amphidromic points on medial line of the gulf In the 
northern hemisphere the progression is such that the coast is 
always on the right This arrangement may be compared with 
the CO tidal lines shown m fig 2 for the North sea The solution 
gives the correction to the narrow sea theory for a transverse 
barrier, at i distance from the barrier the correction becomes 
unimportant 

1 he solution for the rotating sectorial basin has only yet been 
given for the semi circular case and for uniform depth (J 
Proudman Mon Not RAS Geophys Supp 1926-28), while 
that for the rotating elliptic basin has only been published for 
special conditions (S Goldstein, Mott Not , R A S , Geophys 
Supp 1928) 11 can be proved, however, that for land locked 

seas of small lateral extent, which are not too shallow, the forced 
tides follow very closely their equilibrium forms In these forms 
tht centroid of the area is an amphidromic point 

The only ocean on a rotating earth possessing coast lme«j other 
linn iiarallels of latitude for which the dynamical equations have 
yet been solved is one whose depth is proportional to the square 
of thf cosine of the latitude, and which is bounded b> two 
inerulians sc|xirattd by 60° of longitude (G R Goldstein, Proc 
Roy Soc A, 1927) Ihis basin has a much closer correspondence 
with those in which the actual tides are generated than any other 
for which d numerical solution has yet been given For the K2 
constituent m this basin it is found that the critical mean depth 
for resonance is 15 500 ft As the mean depth of the Atlantic 
IS 12,700 ft, we have an indication of a considerable amount 
of rcsoninre and there cm be little doubt that the Atlantic tides 
are largely generated in the Atlantic ocean itself 

GENERAL DYNAMICAL QUESTIONS 

21 The observed tides on many coasts of the world are very 
much larger than their equilibrium forms, and this has usually 
been attributed to the magnifying effect of shallow seas Mere 
diminution ot depth however even to vanishing point, is not in 
Itself a neccssar> source of much magnification so that some form 
of resonance is required On the one hand, with mid-ocean tides 
of the equilibrium order of mignitude it is possible to have 
resonance on the continental shelf if its breadth and depth are 
suitably related On the other hand it is also possible to have 
a considerable degree of resonance in the mam oceans themselves, 
IS IS shown by the last of the examples quoted above (§ 20) 

All the eximples of forced tides quoted above are such as 
to tend to their equilibrium forms when their periods tend to 
become infinite Ihis tendency is due to the special simplicity 
of the examples considered and is not a general property of 
forced tides when the effects of the earth s rotation are taken into 
iccount but those of friction are neglected Steady currents are 
possible if there are any closed contour lines of the depth of the 
ocean measured parallel to the earth’s axis, and the actual oceans 
do contain such contour lines The problem of specifying the 
nature of the solution of the dynamical equations for the case of 
forced long period tides is further complicated by the possibihty 
of resonance with the free oscillations of the second class The 
effects of friction are suflicient to make any forced periodic tide 
conform to its equilibrium form if its period is sufficiently long, 
but a criterion of this length has not yet been satisfactorily 
evolved If tidal motion were everywhere non turbulent, friction 
would have no appreciable influence on a constituent whose period 
was less than a year It is known, however, that the resultant 
motion in shallow seas is turbulent and it is probable that even 
in mid ocean the forces of friction are not less than those 
calculated on the hypothesis of turbulence 

The total rate of dtsstpatton of energy by friction m the actual 
semi diurnal tides has been estimated (H Jeffreys Phtl Trans 
A 1920) at about 2X10* horse-power The chief contributory 


areas were found to be Benng sea, the Yellow sea, Malacca strait 
and the North west passage, the dissipation m the great ocean 
basins being supposed neghgible m comparison The problem of 
estimating the length of time required to destroy the total energy 
in any constituent, at the rate at which energy is actually being 
dissipated in that constituent, turns largely on the amount of 
magnification of tides m shallow seas If, m mid ocean, the semi 
diurnal constituents were of their equilibrium order of magnitude 
then the time required would be only about two days (H Jeffreys, 
Nature jg2^) 

Compound Constituents — 22 bo far m our discussion of 
tidal dynamics we have neglected certam terms in the dynamical 
equations The effect of this has been to make the differential 
equations linear and it is the linearity of the equations which 
allows of the separation into independent harmonic constituents 
Such a neglect however, is not always admissibje, especially in 
shallow water and near rugged coast fines Suppose that over a 
region there is a predominant harmonic constituent, eg, M2 
of speed n, then the effect of the retention of these terms will 
be that the time will enter in such a form that terms which 
contain the time factor represent a constituent of double the 
speed of the primary constituent, while others represent a steady 
motion or displacement The first of these is known as a first 
overtide, and when derived from Mi is called Ma Again, if the 
principal part of the tides comprises two harmonic constituents 
then in addition to overtides we have terms which represent con 
stituents of speeds and Wu When the primary con- 

stituents are Mi and ^2 they are denoted by MS4 and MSf 
respectively Since the force of friction at the sea floor is not 
proportional to the speed of the current there is also a frictional 
origin of compound constituents Further approximations would 
give second and third overtides ^ etc 

All the overtides travel up a canal, of uniform breadth and 
depth indefinite length and communicating with the sea, at the 

same rate as the fundamental 
but they have double, treble 
quadruple, etc , speeds If the 
canal shallows very gradually 
the height of the overtide vanes 
Fio 4 -PROFILE OF TIDE WAVE IN as (dcpth)<l Fig 4 read from 

left to right, exhibits the progres 
sive change of shape The steepness of the advancing crest shows 
that a shorter time e1a)>ses from low water to high water than 
inversely 

ATMOSPHERIC AND EARTH TIDES 

Atmospheric Tides — 23 As air, like all other matter, is 
subject to gravitational influence there will be tides in the 
atmosphere possessing many features of similarity with those in 
the ocean One of the characteristics of these tides will be a 
very small oscillatory variation in the atmosphenc pressure at 
any place, and this may be regarded as the superposition of 
harmonic constituents with the ordinary tidal periods By the 
systematic analysis of long senes of regular barometric records 
the pnncipal lunar stmi diurnal constituent ilf2 of the barometric 
variation has been determined for a number of places, and found 
to have an amplitude of the order 001 inch The dynamical 
theory of these tides has been the subject of considerable study 
The derivation of the equations is not so simple as for ocean 
tides, one difficulty being that of taking account of the physical 
conditions m the upper regions The equations which have been 
proposed are of the same general form as those for ocean tides, 
but the theory is still imperfect 

The results of analysis for the Mi constituent show vanations 
of phase from place to place and certain seasonal changes which 
are as yet unexplained The results of analysis for the Sz constitu 
ent show a much larger oscillation with an amplitude of barometric 
vanation of the order 03 inch For this constituent, however, it 
16 certain that thermal factors play a large part though the theory 
IS far from complete (S Chapman Quart Joum R Met Soc , 
1918-19-24) 

Barth tides.— 24 The mam body of the earth yields to tidal 
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forces, either ivith perfect or imperfect elasticity, and these 
minute tides of the solid earth have been measured The measure- 
ment of earth tides consists m deterimnmg the tilt of the earth’s 
surface about its mean position in the earth’s figure, and this has 
been earned out with apparatus of two kinds One instrument, 
VIZ , the horizontal pendulum (0 Hecker, Verof K Prensstschen 
Geod Inst 1907), is of a type also used in seismology Its 
action IS analogous to that of a door whose hinges are not exactly 
one above the other, so that it lies m a definite vertical plane 
depending on the position of its line of hinges The other instru- 
ment consists of a horizontal tube, of length from 100 to 500 ft , 
acting as a water level and read by optical interferometer devices 
(A A Michelson, Astrophys Joum 1914) It should also be 
possible to detect earth tides by means of observations of ordinary 
water-tides but m the absence of full observational knowledge 
of water tides over a region we must have recourse to a certain 
amount of theory 

Up to the present the method which has been adopted has 
utilized the ocean tides of long period and in particular the lunar 
fortnightly constituent Mf It ha| been assumed that this con- 
stituent follows the equilibrium law, and this is not certain, while 
m addition there is the fact that the complete equihbnum form 
has not yet been numerically calculated There is a further serious 
difficulty in isolating the purely astronomical long period con 
stituents m analysis, and it may well be doubted whether reliable 
constants for the Mf constituent have ever yet been obtained 
from the records of observation 

When we come to consider the dynamical theory of earth tides 
we see that there are various factors involved There is the 
direct response of the solid earth to the tide genera tmg forces of 
the moon and sun , there is the yielding produced by the varying 
pressure of the tidal load on the ocean floor, there is also the 
yielding to the earth’s varying gravitational field itself, as 
produced by the moving water and solid earth (A E H Love 
Some Problems of GeodymmtcSf igir) Ihese factors have not 
yet been completely disentangled from the results of observation 
The period of the slowest free tidal oscillation of a homogeneous 
sphere, of the same radius and mass as the earth and as rigid as 
steel, IS ibout one hour (H Lamb, Proc Land Math Soc 1882) 
Ihe corresponding period for a homogeneous fluid sphere, of the 
s ime size and mass, is about one and a half hours (W Thomson 
Phtl Trans 1863) It is, therefore, probably correct to assume 
that the periods of the free oscillations of the actual earth are all 
small compared with those of the chief constituents of the tides 
I his means that the earth tides will approximite closely to their 
tquilibrium-forms, or, m other words, that they may be calcu- 
lated on the principles of statics 

Por an earth of uniform density and elasticity and with an ocean 
of uniform depth over the whole of it, a complete solution of 
the tidal problem, both ocean and earth has been obtained (R O 
Street, Afu;i Not RAS Geophys Supfd 1925) I or the simpler 
ease in which there is no ocean, if the mass be that of the actual 
I arth and thd assumed ngidity be th^it of steel the earth tide 
would be everywhere equal to i of the cquilibnum ocean tide, 
while if the ngidity be that of glass the fraction would be J 
Such determinations as have yet been made indicate that the 
effective rigidity of the earth as a whole is somewhat greater than 
that of steel (W D Lambert, Bull U S Nat Research Counml, 
1922) 

ANALYSIS OF OBSERVATIONS ANP PREDICTION 

25 The tide gauge furmshes us with a continuous graphical 
record of the level of the water above some known datum mark 
for every instant of time The first operation performed on this 
record is the measurement of the height of water above the datum 
for every mean solar hour In analysis it is necessary that these 
hourly heights be combmed in such a way as to magnify one 
lonstituent relatively to all others, and in practice only linear 
combinations are used The complete process of fmdmg all the 
important constituents pay be carried out m two stages, in the 
first of which simple linear combinations are made, and m the 
second, essentially a correction process the results of all the 


hnear combinations for all the constituents are used 
Process of Finding Constituents — ^We will restrict our con- 
sideration to the problem of determimng the principal solar senes 
of constituents Si, S2 S4, whose speeds are exactly 24, 12, 6, mean 
solar hours At instants of time separated by 24 hours each con- 
stituent of this senes will have the same value If then we cal 
culate the average of the heights at the same hour of each solar 
day the conespondmg value of each of these constituents will 
be unchanged Any other constituent, however, will occur in a 
different phase each day, so that the algebraic additions will par 
tially counterbalance, and if the numlDtr of days taken extend 
over a year the average value for a particular hour of a solar day 
will be very small If such an averaging process be earned out 
for each of the 24 hours of the day wt have a method of iso- 
lating the principal solar series When this senes has been iso 
lated with sufficient completeness, the amplitudes and initial 
phases of its constituents may be determined in a number of ways 
(see Harmonic Analysis) 

The process just sketched has been much followed in actual 
practice, especially in the eirly days of harmonic analysis of tidal 
observations When applied to constituents other than those of 
the principal solar senes it becomes less simple as it is imiMis- 
sible to choose an interval of an exact number of mean solar 
hours which gives perfect repetition in the values of any other 
constituent A common practice has been to treat the height at 
any mean solar hour as though it occurred at another time not 
differing by more than half an hour It is clear however that 
the effect on any constituent of any definite arithmetical process 
may be accurately determined, and this had led to important modi 
fications in the processes of analysis In designing these modihca 
tions the criteria m mind have been (i) the amount of labour 
involved (2) the degree of elimination of all other constituents 
in the ?Lnalysis for a particular constituent and (3) the complete- 
ness of the analysis (A r Doodson, Irons A, 1927) Simi- 
lar methods will serve for the analysis of a continuous record of a 
particular component of tidal current Methods have also been 
devised for the harmonic analysis of observations of times and 
heights of high and low water only (G H Darwin, Proc Roy Soc 
1890) and even for the obseivations of times of slack water only 
Fven when the most complete methods art utilized on the most 
carefully made observations, there remains quite an appreciable 
fraction of the apparently periodic variation of sea level which 
has not yet been reduced to law I or British waters this reaches 
the order of magnitude of a foot, and consists of something lying 
outside the harmonic constituents with the periods of the gen 
crating potential or of a small number of compound constitu 
ents (A T Doodson Bnt Report, 1921) The nature of this 
residue has not yet been satisfactorily determined, although of 
tide like periodicity, part of it is possibly of meteorological origin 
The vanations of atmospheric pressure and wind produce changes 
in the level of the sea Under favourable conditions, and as a 
consequence of storms, the change of level in an estuary may 
exceed 6 ft Since such changes are not periodic thev are not 
represented by the results of harmonic analysis 
Prediction — 26 For many purposes it is of great importance 
to know m advance the times and heights of high water at a par- 
ticular plac e on a particular day Consequently governments and 
harbour authorities publish, a year or so m advance, tide tables 
giving such information for all the principal ports of the world 
In a few cases tables are similarly published giving the height of 
water above datum at every hour of the year while for a certain 
number of navigable channels tables of the times of slack water 
arc also issued The determination of the information contained 
m these tables is known as tidal prediction, and obviously demands 
a knowledge of the laws of the tides at the place m question, 
mcludmg their coi relation with astronomical variables 
The standard method of tidal prediction is the harmonic method 
based on the idea of barmomc constituents (§13), and the neces 
sary information for any particular place is provided by the 
process of harmonic analysis For a number of ports, however 
some of which are m Bntish waters, it is found practicable to use 
the older non harmonic methods based on the non harmonic con 
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stants In any case, the only part of the dynamical theory which 
IS utilized IS that which relates to periodicity at one place, so 
that the empirical element is still very large 

Predicting Machine — ^The process of harmonic prediction con- 
sists in the calculation of the value of each harmonic constitu- 
ent for a given time and then the addition of the values obtained 
for all the constituents When this is done for every hour of a year 
the computational task becomes 
enormous, and a calculating ma- 
chine has been designed to obvi 
ate it Fig 5 illustrates diagram- 
matically the nature of the in 
strument A cord passes over and 
under a succession of pulleys, 
every other pulley being balanced 
in a fixed position and the alter 
nate ones being movable, the 
cord IS fixed at one end and c ir 
ries at the other a pen which 
traces a curve on a revolving drum In the diagram the instru- 
ment possesses one unit, there are two balanced pulleys and one 
movable one If the lowest or movable pulley were made to 
oscillate up and down with simple harmonic motion, the pen 
would execute the same motion on twice the linear scale If the 
instrument possessed two units, t e , one additional movable and 
one additional balanced pulley, and the second movable pulley 
also rocked up and down, the pen would add to its previous mo- 
tion that of this second oscillation on twice the scale For any 
number of additional units the pen would add together all the 
separate simple oscillations The rocking motion is communi- 
ccited to each movable pulley by means of a pm P, attached to 
d fixed point of the wheel of centre C and sliding in a slot attached 
to the pulley frame All the wheels C and the drum are geared 
together so that, as the drum turns, all the movable pulleys 
rock up and down The gearing is of such a nature that, if one 
revolution of the drum represents a single day, the rocking mo 
tion of each movable pulley corresponds to one harmonic con- 
stituent Ihe nature of the gearing is determined by the relative 
speeds of the different constituents, but the length of each crank 
CP and the angle at which it has to be set are derived from the 
results of harmonic analysis When the machine has been set 
appropriately it will run off a complete tide curve for any length 
of time 

Of course the irregular meteorological effects on sea level can- 
not be incorporated in a tide table, and hence any individual pre- 
diction IS liable to differ considerably from the actual occurrence 
For the utilization of the energy of tides see Tidal Power 

Bujliograihv— H istorv Harris’s Manual (1897) General G H 
Darwin, The Tides and Kindred Phenomena m the Solar System (^rd 
ed 1911) , E Fichot, Les Maries et leur utilisation mdustnelle (1933) , 
II A Manner, The Tide (1926) , A Defant, Gezettenprobleme des 
Metres m I andnahe (1925) See also Kelvin’s collected Mathematical 
and Physical Papers, G H Darwin’s collected Saentific Papers and the 
\ irious treatises and papers referred to in the article 

For information on actual tides see the Admiralty Tide Tables, Part 
n , and tibles published by the U S Coast and Geodetic Survey 

For full bibliographies see J C Honzean and A Lancaster BiWi- 
of^raphte de Vastronomie (1882) and a bibliography of pubhcations 
from 1910-27 which is pubhshed by the International Union for 
Geodesy and Geophysics ( j Pr ) 

TIDORE or irooR, a mountainous island of the Moluccas, 
D E Indies, lying south of Ternate nearly circular in shape, with 
an area of about 30 square miles The southern part is occupied 
almost entirely by an inactive volcanic peak (5,900 ft ) Below 
the 1,000 ft level coffee, fruit and tobacco are cultivated, the soil 
being very fertile The northern half consists mostly of hills, 
though there are a few level strips along the coast Pop ,31,832 
Tidore is part of the residency of Ternate, and, with neighbouring 
islands, comes under the resident of Ternate The inhabitants are 
akin to the Ternatans They dishke work, but sell fish and culti- 
vatb garden produce Some Tidoresc do smiths* work, in which 
they are proficient 

The other islands of the Temate-Tidorc group are Hin, Mayu, 
Taifore, Maitara, Pilonga, Mar6, Pasuraja, Moti, Maban, 


Waidoba, Taneti and the Kayua and Goraityi groups All 
stretch along by the coast of Halmaheira towards Bachian, 
with the exception of Taifore and Mayu, which lie out m the 
Molucca passage Kayua (of coralline and crystalhne rock forma- 
tion), IS nearly 10 m long and has a mountain range traversing 
most of Its length The people are Mohammedans, and grow nee 
and maize, and fish Makian has a mountain over 4,000 ft , is well 
wooded, volcanic, and has suffered from eruptions It has a popu- 
lation of over 8,000 Mohammedans, resembling the people of 
Ternate and Tidore, who weave, fish and grow tobacco, fruit, 
nee and sugar-cane Sago, the staple food, is imported from 
Halmaheira Moti is surrounded with coral reefs Maitara has 
mountains which attain an elevation of nearly 3,000 ft , and is well 
forested and fertile 

Like Ternate, Tidore is the seat of an ancient and once power 
ful sultanate The Portuguese established themselves there in 
1521 and fought the sultan, whose capital they destroyed Later, 
the Spaniards, when Portugal had become incorporated with Spam 
obtained a hold which they retained until well into the 17th 
century, aiding the Tidorese in maintammg their independence 
m Ceram, Halmaheira and other islands, against the sultan of 
Ternate and the Dutch The latter, in 1654, conquered the island, 
but the nominal power of the sultan was (and still is) recognized 
by the Dutch Government (EEL) 

TIDY TIPS {Layia platyglossa) ^ a small North American 
herb of the family Compositae, native to California It is an at 
tractive spring blooming annual, about a foot high, bearing showy 
flowering heads, in broad, with sulphur yellow rays tipped with 
white This plant and other related Cahfornian species, as L 
ilegansy are grown as garden annuals The white flowered L glan 
dulosa, found from British Columbia to Mexico, is also cultivated 
TIECK, JOHANN LUDWIG (1773-1853), German poet, 
novelist and critic, was born m Berlin on May 31, 1773, his father 
being a rope-maker He was educated at the Friedrich Werdersche 
Gymnasium, and at the universities of Halle, ftottingen and 
Erlangen At Gottingen Shakespeare and the Elizabethan drama 
were the chief subjects of his study In 1794 he returned to 
Berlin, resolved to make a living by his pen He contnbuted a 
number of short stones (1795-1798) to the senes of Strauss 
federn, pubhshed by the bookseller C F Nicolai and originally 
edited by J K A Musaus, and wrote Abdallah (1796) and a 
novel in letters, William Lovell (3 vols 1795-1796) Tiecks 
transition to romanticism is to be seen in the senes of plays and 
stories published under the title Volksmarchen von Peter Lebrecht 
(3 vols, 1797)» a collection which contains the admirable fairy 
tale Der blonde Eckbert, and the witty dramatic satire on Berlin 
literary taste, Der gestiejelte Kater With his school and college 
friend W H Wackenroder (1773-1798), he planned the novel 
Franz Stembdlds anderungen (vols i-u 1798), which was the 
first expression of the romantic enthusiasm for old German art 

In 1801 Tieck went to Dresden, then hved for a time near 
Frankfort-on the Oder, and spent many months in Italy In 1803 
he pubhshed a translation of Mtnnelteder aus der schwabtschen 
Vorzeit, between 1799 1804 an excellent ve'^ion of Don 

Qmxote, and in 1811 two volumes of Elizabethan dramas, Alten 
gltsches Theater The stories Der Runenberg, Die Elfen, Der 
Pokalf and the dramatic fairy tale, Fortunat, with earlier works, 
appeared in the collection Pkantasus (3 vols , 1812-17) iSi 7 
Tieck visited England in order to collect materials for a work 
on Shakespeare (unfortunately never finished) and in 1819 he 
settled permanently in Dresden, from 1825 on he was literary 
adviser to the Court Theatre, and his semi public readings from 
the dramatic poets gave him a reputation which extended far 
beyond the Sax 5 n capital The new series of short stones which 
he began to publish in 1822 also won him a wide popularity 
Notable among these are Die Gemalde, Die Reisei^en, Die 
Verlobmg, Des Lebens Vberfluss More ambitious and on a 
wider canvas are the histoncal or semi histoncal novels, Dtchter 
leben (1826), Der Aufruhr m den Cevennen (1826, tmfinishedj), 
Der Tod des Dtekters (1834), Der junge Ttschlermmter (1836, 
but begun in 1811), an excellent story written under the in 
fluence of Goethe’s Wdhelm Metster Vtttorta Accoromhona 
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(1840), m the style of the French Romanticists, shows a fallmg- 
off In later years Tieck carried on a varied literary activity as 
critic {Dramaturgtsche Blatter , 2 vols, 1825-1826, hntische 
SckrtfieUf 2 vols , 1848), he also edited the translation of Shake 
speare by A "W Schlegel, who was assisted by Tie^k’s daughter 
Dorothea (1799-1841) and by Graf Wolf Heinrich Baudissm 
(1789-1878), Shakespeares Vorschuh (2 vols, 1823-1829), the 
works of H von Kleist (1826) and of J M R Lenz (1828) In 
1841 Friedrich Wilhelm IV of Prussia invited him to Berlin 
where he enjoyed a pension for his remaining years He died 
on April 28, 1853 

Tieck’s Schnften appeared in 20 vols (1828-46) and his Geiom- 
melte Novelkn in 12 (i8S2-$4) Nackgelassene Schnjten were pub- 
lished in 2 vols 111 1 8s 5 Of modern editions of Ausgewahlte Werke 
^ee those by G Klee (with an excellent biography, 3 vols 1892), and 
G Witkowski (4 vols, 1903) The Elves and The Goblet were trans- 
lated by Carlyle in German Romance (1827), The Pictures and The 
Beihrothal by Bishop Thirlwall (1825) See for Tieck's earlier life R 
Kopke, Ludwtg Tteck (2 vols , 18^5) , for the Dresden period, H von 
Friestn, Ludwtg Tteck Frmnerungen (2 vols, 1871), also A Stern, 
ludwtg Tteck tn Dresden (Zur LUeratur der Gegenwari, 1879) , B 
Steiner L Tteck und dtt Volksbucher (1893) , H Bischof, Tteck als 
Dramaturg (1897), H Luedeke L Tteck und das alte engltsche 
Theater (Frankfurt, 1922) A E Lussky, Tteck* s approach to Roman 
tktsm (Borna Leipzig, 1923) 

TIEL, a town in the province of Gelderland, Holland, on the 
right bank of the Waal (here crossed by a pontoon bridge), 
2‘) m by rail west of Nijmwegen Pop (1927), 12,123 It pos 
sesses fine streets and open places, but of its fortifications the 
Kleiberg gate (1647) alone remains The principal buildings are 
St Martin’s church (15th century), the town hall courthouse 
and the historical castle of the family of van Arktl 

TIELE, CORNELIS PETRUS (1830-1902), Dutch theo- 
logian and scholar, was born at Leiden on Dec 16, 1830 He was 
educated at Amsterdam high school and afterwards at the semi 
nary of the Remonstrant Brotherhood He was destined for the 
pastorate in his own brotherhood Tiele certainly had liberal reli 
gious views himself, which he early enunciated from the pulpit, as 
Remonstrant pastor of Moordrecht (1853) and at Rotterdam 
(1856) Upon the removal of the seminary of the brotherhood 
from Amsterdam to Leiden in 1873, liele was appointed one of 
its leading professors In 1877 followed his appointment at the 
university of Leiden as professor of the history of religions, a 
chair specially created for him Of his many learned works, the 
Vergehjkendi gesc/nedems van de egypttsche en mesopotamtsche 
Godsdiensten (1872), and the Geschtedenis van den Godsdtenst 
(1876, new ed 1891), have been translated into English, the 
former by James Ballingall (1878-1882), the latter by J Esthn 
Carpenter (1877) under the title “Outlines of the History of 
Rehgion ’ (French translation, 1885, German translation, 1895) 
\ French translation of the Comparative Htstoty was published 
in 1882 Other works by Tiele are De Godsdienst van Zarathus- 
tray van het Ontstaan tn BaktriS, tot den Val van het Oud Per* 
zische Rtjk (1864) a work now embodied, but much enlarged 
and improved by the latest researches of the author, m the History 
of Religions (vol ii part 11, Amsterdam, 1901), a part which 
appeared only a short time before the author’s death, De Vrucht 
der Assyriologie voor de vergeltjkende geschiedenis der Godsdten 
sten (1877, German ed , 1878) , Babylonisch assyrtsche Geschichte 
(two parts, Leipzig, 1886-1888), Western Asia, according to the 
most Recent Discoveries (London, 1894) He was also the writer 
of the article “Religions” in the 9th edition of the Ency Bnt 
He died on Jan ii, 1902 

TIEN-SHAN or Celestial Mountains, one of the most 
extensive mountain systems of Central Asia In the widest accep- 
tation, the system extends from the Aral Caspian depression 
(about 67® E ) to the great bend of the Hwang ho (about 103® 
E ) Chinese geographers confine the term to that part between 
Khan tengn (80® ii' E and 42® 13' N ) and the Barkul depres- 
sion (92®-93® E ), where the northern ranges abut upon the Ek- 
tagh Altai, and this conception is accepted by some European 
geographers P P Semenov applies the name to the ranges which 
he immediately west of Khan tengn, including Khan-tengri The 
Tarbagatai and their north-western continuation, the Chmghis 
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mountams, are sometimes considered to belong to the Altai sys 
tern, but there are good reasons for regarding them as an inde 
pendent range Excluding these, the northernmost member of the 
Tien shan system is the Dzungarian Ala tau (45® N ), the south 
ernmost, the Trans Alai, or rather its west prolong ition Peter the 
Great Mountains in Karateghm (Bukhara), though some geogra 
phers assign both the Alai and the Trans Alai Mount uns to the 
Pamirs 

Khantengri and the Central Tien shan — The peak of 
Khan tengn (22,440 ft ) stands but on a spur which projects from 
the mam watershed of the central Tien shan, towards the south 
west The loftiest summit on the actual watershed is named 
Nicholas Mikailovich (22,670 ft ) The general altitude of the crest 
of the watershed is about 16,500 ft , and it is overtopped by peaks 
rising 3,000-3,500 ft higher East of Khan tengn is khalyk tau 
and west three diverging lines of elevation, viz , the 1 erskei Ala 
tau , the Kokshal tau, continued in the Ttrez Mountains , and, be 
tween these two, the successive ranges of the Sary jas kulu tau, 
and Ak shiryak The snowy chain of khal>k tau is highest m the 
west and sinks gradually towards the east The highest parts of 
the range have generally an east west strike and the range itself 
IS continued east in the Kokteke (12 300 ft ), with the Kui kuleh 
pass at 11,500 ft 

I rom Issyk kul there is a sharp rise of 6,000-9 ft to the 

snow capped ridge of the Terskci Ala tau, the peaks of which 
ascend to 15,000-16,500 ft and even 18,000 ft At this part the 
system has a breadth of 150 m The Terskei Ala tau forms a sharp, 
continuous, snow clad range It is continued westwards in the 
Son kul (alt 9 500 ft ) the kara kol, and the Suzamir tau until 
it abuts upon the Talas tau There are broad shallow basins south 
of the Terskei Ala tau and between them from five to seven 
ridges as broad as the basins The ndges rise to 13,000-16,000 ft 
by long gentle slopes are flat topped and snow covered with a few 
individual peaks and high passes Being an uplifted peneplain and 
little or no erosion having taken place since late Tertiary times, 
the result is that although highly mountainous, m external appear 
ance the district is that of a plateau The passes over the Terskei 
Ala tau and the country to the south he at great altitudes — 
Kulu tau (13,560 ft ), Bedel (13,800 ft ), kubergenty (12 400 ft ), 
Terekty (12 600 ft ) and Jan art (14 44b ft ) — all in the kokshal 
tau, Terek (12,800 ft) and Turugurt (12,730 ft), both in the 
Terek range, Barskaun (12,000 ft ), Suka (11,650 ft ), and Jauku 
(14,000 ft) in the Terskei Ala tau, and lez (11,800 ft ) and 
Akbel (12,000 ft ) both in the Sary jas, and Muz art (12,000 ft ) 
on the east shoulder of khan tengn The snow line on Terskei 
Ala tau runs at ii 500 ft The summits of the Kulu tau reach 
13,700 to 14,750 ft , those of the Ak skiryak 15,000-16,000 ft 
The Kokshal tau consists of several parallel ranges, is truly alpine 
m character and bears large glaciers, which send out arras into 
U-shaped valleys, behind which the pyramidal mountain peaks 
tower up The lofbest range is that to the north, which exceeds 
16,000 ft , and the altitude increases generally from west to east 
as far as the Bedel pass in 78® 30'' E , where the road crosses from 
Ak su and Uch Turf an to the valley of the Naryn and Ferghana 

Eastern and Northern Tien shan — ^The system is known 
here locally as the Barkul Mountains and the karlyk tagh Its 
middle parts are snow clad, the snow lying down to 12,000 ft on 
the north side, while the peaks reach altitudes of 13,000-14,700 
ft , but the range is only crossed by passes in the east, at altitudes 
from 7,805-10,984 ft Towards the east, the Karlyk tagh radiates 
outwards, and decreases in altitude, though it rises again in the 
rocky Emir tagh From the Karlyk tagh a stony desert slopes 
south to the Chol-tagh The Chol-tagh marks the northern escarp 
ment, as the Kuruk tagh, farther south, the southern escarpment, 
of the great Pe-shan §weUing of the desert of Gobi These two 
ranges are eastern prolongations, the former of the Khaidyk tagh 
and the latter of the Kok teke Mountains, which enclose on north 
and south respectively the Yulduz valley and the Lake of Bagh 
rash-kul Thus the Kuruk tagh are linked, by the Kok teke, on to 
the Khalyk tau of the Khan-tengn group The Khaidyk-tau 
which are crossed by the passes of Tash againym (7,610 ft ) and 
Kotyl (9,900 ft ), are probably connected with the Trans 111 
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Ala tau, or its twin parallel range, the Kunghei Ala 4 au, in the 
west Ihe Narat tau appear to form a diagonal link between the 
Khaidyk tau and the Khalyk tau and are crossed by passes Sary- 
tyur (10,800 ft), Mukhurdai (11,800 ft), Jambi (11,4x5 ft) 
and the Dundeh keldeh (11,710 ft ) 

West of tht Barkul range is the gap of Otunkoza by which the 
Harai and Barkul caravan roads cross into the valley of Dzun 
gana, and at Urumchi (87° 30' E ), over 200 m farther west, is 
a similar gap which facihtates communication between Turf an 
and Dzungaria Between these gaps stretches the snow clad 
range of the Bogdo oU average altitude 13,000 ft , and rising to 
17,000-18,000 It m the double peak ol Turpanat tagh On the 
north side of this range the snow line runs at an altitude of 9,500 
ft At the foot lies the broad, deep valley of Dzungaria (2,500- 
1,000 ft ) On the south the Bogdo ok is flanked by the nearly 
parallel range of the Jargoz, a range which carries no perpetual 
snow But its altitude dots not exceed 10000 ft , and its steep 
rocky slopes meet m a sharp, denticulated crest West of the 
Urumchi gap the Bogdo ok is continued in the snow capped 
double range of the Iren khabirga (11 500 ft ), which curve north 
west and hnally as the Talki Mountains, merge into the Boro- 
khoro range Ihey culminate in the peak of Dos megen ora 
(20000 ft ) The Boro khoro Mountains (average elevation ii,- 
500 ft ) have ill the characteristics of a border ridge The slopes 
are clothed with Coniferae between 6 000 and 9,000 ft , and the 
range separates the valley of kulja (Ib) on the south from the 
depressions of Zairam nor (6,820 ft ) and Lbi nor (670 ft ) The 
passes m the Boro khoro lie at lower altitudes than is usual in the 
Tien bhan ranges, namely at 7,000-7,415 ft 
On the north side of the valley of Borotala is the Dzunganan 
Ala tau, the northernmost member of the Tien shan The two 
principal series of parallel ranges are the northern series (going 
from east to west) of the Biskan tau Sarkan tau karazryk tau, 
Bionyn tau, and koranyn tau, at an average elevation of ii 000- 
13 000 ft , and the southern senes of the Urtak saryk, Bejin-tau 
and kok su, at altitudes of 12,000-14 000 ft 
Western and Southern Tien shan — On the north side of the 
Issyk kul are the pirillcl twin ranges of the Trans 111 Ala tau and 
Kunghei Ala tau The two chains are connected by the lofty trans- 
verse ridge of Almaty The Trans 111 Ak tau swings away to the 
north west, and is continued m the echeloned ranges of kandyk- 
tau, kulja bashi Khan tau and the Chu 111 Mountains of general 
altitudes between 4 000 ft ind 9 000 ft These httcr ranges sep- 
arate the Muyunkum desert on the west from the Balkash deserts 
The Trans Ih itself culminates in Mt Talgar at an altitude of 
IS 725 ft The kunghei Ak tau rises S 000 ft above the Issyk kul 
and lifts its summits higher than 13 000 ft The passes across the 
twin ranges he at 8,000-11 000 ft (Almaty pass) in the Trans 111 
Ala tau and at 9,000-10,88 s ft (kurmenty pass) m the kunghei 
Ala-tau On neither of these ranges are there any true glaciers 
The Alexander Mountains terminate over against the town of 
Auhe ata (71° 20' E ) at the relatively low altitude of 2 460 ft , 
though farther east they rise to 1 5 000-14 000 ft and even reach 
15,350 ft in Mt Semenov On the north their declivities are steep 
and rugged They are crossed by passes at 6,550-11,825 ft 
I rom the middle of the Alexander range (74® E ) the Talas tau 
breaks away in a west south west direction, and from near the 
western extremity of this latter two parallel ranges, the Chotkal 
(14,000 ft) and the Ala tau, break away in a southwesterly 
direction and running parallel to one another and to the river 
Naryn terminate at right angles to the middle Syr Darya after 
It has made its sweeping turn to the north west The Talas tau 
has an average elevation of 14,000-15,000 ft, its snowcapped 
summits at 15,750 ft , it is crossed by passes at 8,000-10,650 ft 
Near the west end of the Alexander range, (71® E ) the Kara- 
tau stretches north west, between the Syr Darya and the Chu It 
consists almost entirely of sedimentary rocks Its average eleva- 
tion is 5,000 ft , in places it reaches 7,000-8,000 ft In the same 
north westerly to south easterly direction are the Ferghana Moun- 
tains The Ferghana Mountains, which are cleft by the Naryn 
nver, have a mean altitude of 10,000 ft but attain elevations of 
12 740 ft (Suyuk) and are crossed by the Terek pass at 9,140 ft 


On the south of the Ferghana valley is the lofty range of the 
Alai, backed by the parallel range of the Trans-Alai Both ranges 
abut at their eastern extremity upon the Pamir plateau, and both 
extend a long way out mto the desert The •Alai is a well-defined 
ridge with st^p slopes, and both it and Terek-tau, which prolongs 
It towards the Kokshal-tau, are flanked next the Ferghana valley 
Palaeozoic mctamorphic limestones and newer Tertiary senes 
of softer conglomerates and sandstones The general altitude 
of both ranges is 16,000-19,000 ft , but the Trans Alai cul 
mmates in peak kaufmann (23,386 ft ) The Trans Alai is a true 
lj>order range the ascent to it from the Pamir plateau (13,000 ft ) 
on the south east being gentle and relatively short, wliile both it 
and the Alai tower above the valley of the Alai to an altitude of 
11,000 to 14,000 ft This valley is 75 miles in length and is 
continued towards the southwest by the valley of Karateghm 
Its breadth vanes from three to 12 miles, and it falls from, 10, 500 
ft (north-east) to 8,200 ft (south west) It is drained by the 
Ky/yl su which, under the name of Vakhish, finally enters the 
Amu Darya Despite frequent avalanches of snow it is an import 
ant highway of communication between Bukhara and the Pamirs 
on the one hand and kashgar and lerghana on the other The 
principal passes over it into the valley of lerghana are Taldyk, 
11,605 ft With a military road, Jiptyk 13 605 ft , Saryk-mogal, 
14, no ft , Tenghiz bai, 12,630 ft , and Kara kazyk, 14,305 ft 
The Pamir plateau is reached by the Kyzyl art pass at 14,015 ft 
The Aki Mountains are continued westwards in the radiating 
ranges of the Karateghm, Zarafshan and Hissar Mountains and 
the Turkistan range, which reach altitudes of 18,500 ft The 
Trans Alai are continued m the Peter the Great range, which 
culminates in the Sandal group (24,935 ft) Ihe passes across 
these ranges are difficult and at 10,000-13,000 ft The last outly 
mg range of the Ticn shan system in this direction is the Nura tau 
It rises abruptly from the desert and lifts its snowy peaks to alti 
tudes of 15,000-16,000 ft , separating the river Syr Darya from 
the river Zarafshan The passes over it he at 10,000-13,000 ft 
Routes. — The traditional routes between China, and West 
Turkistan and Persia have crossed the Tien shan system at some 
half a dozen points After traversing the desert of Gobi from 
Sa chou to Hami, the northern route crossed over into the Dzun 
garian valley either by the Otun-koza depression or by the gap at 
Urumchi, or else it proceeded over the Muz art pass on the east 
side of kh in tengn or over the Bedel pass in the kokshal tau and 
so down into the valley of kulja The shortest route, though not 
the easiest between Kashgar and East Turkistan, and Ferghana 
and West Turkistan is over the Terek pass or the pass at the head 
of the Aki valley, a dangerous route m winter by reason of snow 
Bibjiography — N umerous papers appear in the Geographical Jour 
ml, Pelerrmnn's Milieilungen Zeitichrift der Gesellshajt fur Erd 
kunde zu Berlin, hicstm of Russ Ocog Soc The most important 
papers arc — Dr M Fnedrichsen, Morphologte der Tiin sekan (7 
Geo Erdk Berlin, 1899) , G Mcrzbachcr, Die Pkystographte der Tian 
ichan, IQJ3 and several othci papers, E Huntington, “The Mountains 
of Turkestan,’* in Geog Journ (London, 1905) , P Kropotkin, “The 
Orography of Asia,” Geog Journ (1904), C D Bruce, “Leh to 
Peking,’* Geog Journ (1907) , D Carruthers, Unknown Mongolia 
London (1913) , Sir A Stem, Sertnde, 4 vols Oxford (1921), and 
“Innermost Asia,” Grog Journ (1925) lor geology see — Dr Kurt 
Lcuchs, “Zentralasicn,” Handh der Reg Geol (Heidelburg 1916) and 
E Argand, Ld. Tectomque de I Aste (I ilge, 1924) 

TIENTSIN, a large commercial city m the province of 
Chihh, China Estimated population 900,000 It is situated at 
the junction of the Peiho and the Hun ho, which is connected by 
the Grand canal with the Yang-tsze Kiang The town is built on 
a vast alluvial plain, which extends from the mountains beyond 
Peking to the sea, and through which the Peiho runs a circuitous 
course, making the distance by water from Tientsin to the coast 
about 70 m as against 30 m by railway 
In 1853 Tientsin was besieged by an army of T*aip*ing rebels, 
who were ultimately forced to retreat The city and suburbs were 
occupied by allied forces, English and French, m 1860-62 The 
city was constituted an open port There were further riots in 
1870 During the period 1874-94 the city prospered under Li 
Hung--Chang, viceroy of Chihli The entire city, native and 
foreign, suffered severely during the Boxer hostilities, June-July 
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1900 After this the city walls were razed and the municipal 
services considerably improved There is a university, several 
cotton mills and important net and salt markets The river front 
of the Peiho is governed by foreign Powers, who have exacted 
from time to time various “concessions ” 

TIEPOLO, GIOVANNI BATTISTA (1692-1769), Italian 
painter, was born at Venice, and acquired the rudiments of his art 
from Gregono Lazzanni, and probably from Piazzetta, though the 
decisive influence on the formation of his style was the study of 
Paolo Veronese’s sumptuous paintings He developed an extra- 
ordinary facility of brushwork, and proved himself as a fresco 
painter, a colourist of the first order, though this early mastery of 
technique made him frequently neglect form and composition 
He decorated many Venetian churches and palaces with ceilings 
and frescoes full of turbulent movement and nch colour, extending 
his operations to the near cities of the mainland and to Bergamo 
(Colleoni Chapel) and Milan (ceiling at Palazzo Clenci) In 
1750 he went to Wurzburg to paint the magnificent ceilings and 
frescoes at the archbishop’s palace From 1753 to 1761 he worked 
again at Venice and in the cities of north east Italy, until he was 
summoned to Madrid by Charles III to paint some frescoes for 
the royal palace He died at Madrid in 1 769 

Tiepolo’s altarpieces and easel pictures show more clearly even 
than his frescoes how deeply he was imbued with the spirit of 
Paolo Veronese, for in these smaller works he paid more atten 
tion to the balance of composition, whilst retaining the luminosity 
of his colour harmonies The majority of his works, both in fresco 
and m oils, are to be found in Venice in the churches of S Aloise 
SS Apostoli, Gesuati, the Academy the Palazzi Labia and Quirini 
Stampalia, and the Doge’s Palace 

i>ee Henry de Chennevi^res, Les Ttepolo (1898) , and Pompeo 
Molmenti, G B Ttepolo (Milan 1910) 

TIERCERON, m mediaeval architecture, an intermediate 
vaulting rib running from the spring of the vault to the ridge, at 
an angle between the cross nb and the diagonal or groin rib or in 
cross vaults, between the diagonal nb and the wall nb Tiercerons 
came into use in the early Decorated period of English Gothic 
and Exeter cathedral (1308-67) shows the delicate beauty 
and lightness that the use of tiercerons gives See Gothic 
Architecture, Vault 

TIERRA DEL FUEGO, an archipelago lying between 52® 
and 55° 59' S lat and 63® 43' and 74® 44' W long at the 
southern extremity of South America, from which it is separated 
by Magellan strait At the First Narrows and at other points the 
strait IS scarcely a mile wide In shape the mam island is a tn 
ingle with Its base in the Beagle channel The total area is about 
'»8,ooo sqm of which 19,500 sq m belong to Chile and 8,500 to 
Argentina Argentina holds that part of the mam island which lies 
east of the meridian of Cape Espiritu Santo (68® 36' 38" W ) 
^nd Chile holds all the western part of the mam island and other 
numerous islands to the west and to the south of Beagle channel 
Ihe Argentine side is known as the Gobernacion of Tierra del 
Fuego (including Staten island) and the Chilean forms part of the 
Territory of Magellanes Although in the ’80s of the past century 
extensive deposits of alluvial gold were discovered, their exploita 
tion was not generally successful and farms took the place of 
mines The Argentina census of 1914 reported 64 haciendas cover 
mg 4,830 sq m with about 800,000 sheep, 7,000 cattle and 5 000 
horses on the Argentina side The sheep industry is particularly 
profitable and growing rapidly 

Physical Features, — ^The greater part of the main island is 
formed by the continuation of the Tertiary beds of the Patagonian 
table land cut by the transversal depression of Magellan strait and 
by the lowland extending from Useless bay in the west to San 
Sebastian bay on the east and analogous to the transverse valleys 
of the Patagonian table-land North of the lowland is an undulat- 
ing table land with an average height of 400 ft , intersected by 
numerous arroyos with little water and with good sheep pasture 
In the west and south-west the general character of the main island 
changes, the ends of the Tertiary beds are raised — small hills and 
Mesozoic rocks appear, forming broken ridges east of the main 
range of the Andes In this region appears the Antarctic forest 
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Lake Sober and Lake Fagnans receive the water from these moun 
tains and hills To the south of the lake rises the south eastern 
prolongation of the Andes with ridges at a uniform height of 
3,500 ft in which predominate crystalline schists Some peaks of 
Tertiary granite break the uniformity such as Mt Sarmiento 
(7 540 ft ), Mt Darwin (about 7,500 ft ) and Mt Ulewaia (4 500 
ft ), called Olivaia on some maps 

The section of the archipelago south of Beagle channel m 
dudes the islands of Hoste, Navarin, Gordon, Londonderry, Stew 
art Wollaston and numerous islets, disposed in triangular form 
with the base on Beagle channel and the apex at Cape Horn Im 
portant explorations in this region were conducted by the French 
Mission de Cap Horn (1882-8^) The most recent explorations on 
the western part of the mam island of Tierra del Fuego immedi 
atcly south of Beagle channel (m the Fiords de Agostini, Admiral 
Martinez and others) were carried out by Alberto M de Agostini 
m 1913-14 The western group of ishnds includes C larente island 
(formerly believed to be a single islmd but now known to be 
divided by a channel into two sections known as Santa Ives and 
Desolation islands) and numerous small islands and rocks 

Climate, — At Ushuaia ten years’ meteorological observations 
have shown a mean annual temperature of 42 8® F, with a winter 
mean of 34 7®, a summer mean of 50 2®, and an average yearly 
precipitation of 24 8 inches Of all winds, 80% are westerly and 
a great difference in precipitation between the windward and lee 
ward sides of the islands has been noted not only m the western 
part but also on Staten and Obsercatory islands Precipitation on 
all windward slopes is almost continuous, producing dense forests 
on the lower slopes, where it falls as ram, and snow and ice fields 
on the upper slopes 

Inhabitants — To the three geographical divisions correspond 
three well marked ethnical groups — the Onas on the mam island 
south of the Grande river, the Yagans (Yahgans) on the southern 
islands and the Alakalups on the western The origin of the Onas 
like that of the other groups is obscure Undoubtedly among them 
arc many that resemble some Patagonian type but they seem to 
be not the same as the Tehuclche typt and may pertain to one of 
the earlier Patagonian races Their language is closely allied to 
that called Old Tehuelche, it is a hard guttural slow spoken 
speech not at all resembling the soft, rapidly spoken language of 
the ahgans which has many points of similaritv with that of the 
Alakalups The Isolation of the Onas is peculiarly marked as they 
are insular people who do not use boats The \ ahgans live 
under conditions of extraordinary rigour In order to obtain food 
they venture naked with small canoes into the tremendous seas 
Their life is a constant battle with starvation and a severe cli 
mate and their number is being rapidly depleted They have no 
higher social unit than the family The missionaries, who have 
reduced their language to writing assert that it contains no less 
than 30,000 words although the numerals stop at five but it 
appears that a large number of words included in this total are 
compounds Comparatively little is known of the Alakalups 

Discovery and Exploration — Tierra del Fuego was discov 
ered by Fernando de Magellan m 1^20 when he sailed through the 
strait named after him and called this region “Land of Fire ” In 
1578 Sir Francis Drake first sighted the point which m 1616 was 
named Cape Hoorn (Anglicized Horn) by the Dutch navigators 
Jacob Lemaire and William Cornells Schoote (1615-17) In 1619 
the brothers Garcia and Gonzalo de Nodal first circumnavigated 
the archipelago No systematic exploration was attempted until 
the British Admiralty undertook a thorough survey of the whole 
group by Philip Parker King (1762-1828) and Robert Fitzroy 
(1831-36) The latter expedition (Voyage of the “Beagle”) was 
accompanied by Chailes Darwin, then a young man To these 
admirable surveys is due most of the present geographical termi 
nology of the archipelago, and although supplemented by later 
surveys m many parts by the Chilean navy they still form the 
basis and to a large extent furnish the detail for most hydro 
graphic charts of the region 

Bibliography —J Weddell, A Voyage towards the South Pole and 
to Tterra del Fuego (1825) , C Darwin, Journal of Researches, etc 
dunng the Voyage of the ^*Beagle** (1845), W P Snow, A Two 
Years* Cfutse off Tterra del Fuego (1857) , Mission setenttfique du Cap 
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Fuego (1902) , R Dabbent, “Viaje & h Tierra del Fuego,” Bokt Inst 
Gtog Argentina, vol xxi (1905), R Crawshay, The Birds of Tierra 
del Fuego (1907), E Holmbcrg ‘*Viaje al Interior de la Tierra del 
Fuego/' Anales del MinUterio de Agrlctdture (Buenos Aires, 1906) , 
J M Cooper, Analytical and critical bibliography of the tribes of 
Tierra dd Puego," Bureau of Amer Lthnology, Bulleim 63 (19x7), 
C Spree^r/ine md C Nardli, Remltados de la prmera expedtcidn a 
Tumi dil Fue^o (1922), A de Agostini, I mtet vmggt neUa Terra 
del Fuoco (T933) , W Koppers, Unter Feuerland (1924) , M Gusinde, 
^‘Meine vicr Reisen durch das Fccrland,” Proc XVI Iniernat Congr 
of Americannis (1924) , R Kent, Voyagmg Southward from the 
Strait of Mat^ellan (iy'‘4), L Nitsche, “El Grupo linguistico, 
Alakdlup’^ RtviUa del Museo de la Plata, vol xxv (1919), and 
“Fstudios Antropologicos sobre las Onas,” Anales del Museo de La 
Plata, vo) ii (1927) (NAT) 

TIFFANY, CHARLES LEWIS (1812-1902), American 
jeweller, was born m Killingly (Conn), on Feb 15, 1812 He 
removed to New York city m 1837, and with John B Young 
opened a fancy goods store In 1847 the firm began to manu- 
facture gold jewellery It became Tiffany, Young and Ellis m 
1841 and was reorganized as Tiffany & Co m 1853 
At the beginning of the Civil War, Tiffany turned most of his 
capital to the manufacture of swords, medals and similar war 
material In 1868 the company was incorporated and branches 
wtrt established at London and at Geneva Tiffany made a 
specialty of importing histone gems, jewellery and art works, 
and m 1887 bought some of the crown jewels of France He was 
made a chevalier of the I egion of Honour in 1878 He died in 
New York on Feb 18 1902 

TIFFANY, LOUIS COMFORT (1848- ), American 

artist, son of Charles L Tiffany, was bom in New York city 
on I tb iS, i8|8 lie was a pupil of George Inness and of Sam 
uel Coleman New York, and of L6on Bailly, Pans He became 
a member of the Society of American Artists (1877), of the 
National Acidcmy of Design (1880), of the American Water 
Color Society and of the Soci6t6 Nationale des Beaux Arts, Pans 
In 1900 he was made a chtvalicr of the Legion of Honour in Pans, 
and in America has received a number of medals He travelled 
extcnsiv^cly in Europe md painted in oil and water colour, but 
cvcntuilly devoted himself to decor itive glass work He became 
president and art director of the Tiffany Glass and Decorating 
Company, and produced a “Favnle” glass, of unusual beauty 
of colour In 1918 he founded the Louis Comfort Tiffany Foun 
dation for art students at Oyster Bay (N Y ), deeding his coun 
try home, 1 iwreton Hall, with over 6oac of land, his art coUec 
tion, and a nnintenancc fund of $1,000,000 
TIFFIN, a city of northern Ohio, U S A , the county seat of 
Seneca county , on the Sandusky river, 40 m S S E of Toledo It 
IS served by the Baltimore and Ohio, the Big Four, the Pennsyl 
vania and electric railways Pop 14,37s in 1920 (94% native 
white), 1928 local estimate 16,800 Tiffin was settled in 1817 
and was named after the first governor of the State It was 
incorporated as a town in 1835 and as a city in 1850, when the 
village of I ort Ball across the Sandusky, was united with it 
TIFLIS, the capital of the Georgian S S R , and the adminis 
trative centre of the Transcaucasian SFSR, situated on both 
banks of the Kui 1 river, and on the railway linking the Black Sea 
and the Caspnn, m 41'’ 41' N , 44® 48' L Pop (1926) 282,918 
Shut in by hills (1,500 to 2,400 ft ), it is sheltered in winter, but 
hot and stifling in summer, its average temperature ranging be 
tween 34 7® 1 , m winter and 73 4° F in summer It manufactures 
bricks, tobacco, v^egctable oils, soap, cognac, leather goods, furni- 
ture, md has a saw milling industry In 1026-7, the Zemo-Avchal 
hjdroelectuc station with a capacity of 13,000 kilowatts, was 
opened There are municipal electricity, water, canal and tram- 
way services, and the to\vn is well built The Sion cathedral 
traces its origin to the 5th century, other churches date from 
the 14th and 15 th centunes, and the Armenian cathedral of Van 
from 1480 There are numerous educational institutions The 
tovin IS It the southern extremity of the Georgian Mihtary road, 
which bnks it through the Danel Gorge with Vladikavkaz The 
Oriental markets and bazaars of the native quarter, where Persians, 
Kirghiz Tatars and peoples from the east congregate, display the 
work of Georgian silversmiths, gunsmiths and sword makers, 


carpets, dried fruits and silken goods are important items, and 
there is much exchange of Persian and Russian wares 

The Georgian annals put the foundation of Tifiis back to a d 
379 (See Georgu, History ) In the latter half of the 5th century 
the chieftain of (Georgia, Wakhtang Gurgaslan, transferred his 
capital from Mtskhet to the warm springs of Tiflis, where he 
erected several churches and a fort In 570 the Persians took the 
place and made it the residence of their rulers, but retained it 
only for ten years Tiflis suffered successive plundenngs and 
aevaslations at the hands of the Greeks in 6 26, of one of the com 
manders of the Caliph Omar in 731, of the khazars in 828, and of 
the Arabs in 851 The Georgians, however, always managed to 
return to it and to keep it in their permanent possession In the 
course of the succeeding centunes Tifljs fell repeatedly into Per 
Sian hands, and it was plundered by the Mongol conqueror lamer 
lane towards the end of the 14th century Afterwards the Turks 
seized it several times, and towards the end of the 17th century 
the Lesghians attacked it In 1795, when the shah of Persia 
plundered Tiflis, Russia sent troops to its protection, and the 
Russian occupation became permanent in 1799 One of the fullest 
accounts of Tiflis is contained in Brosset’s edition of the Desertp^ 
tton gSographtque de la Oeorgte (St Petersburg, 1842), by the 
illegitimate son of Wakhtang VI , king of karthli (te , Georgia), 
who became a pensioner of Peter the Great 
TIGELLINUS, TOFONIUS, minister and favourite of the 
emperor Nero, was a native of Agrigentum, possibly of Greek 
descent During the reign of Caligula he was banished (a d 39) 
for adultery with the emperor’s sisters, but recalled by Claudius 
(41) Having inhented a fortune, he bought land in Apulia and 
Calabria and devoted himself to breeding race horses In this 
manner he gained the favour of Nero In 62 he was promoted to 
the prefecture of the praetorian guards The great fire of 64 broke 
out afresh m his gardens, and he was suspected of being concerned 
with It In 65, during the investigation into the abortive conspiracy 
of Piso, he and Poppaea formed a kind of imperial privy council 
In 67 he accompanied Nero on his tour m Circece He deserted 
Nero at the last and took the praetorians with him Under Galba 
he was obliged to give up his command but managed to save his 
life Otho on his accession (69) determined to remove him While 
in the baths at Smuessa Tigelhnus received the news that he 
must die, and, having failed to gain a respite, cut his throat 

See laatus Annals xiv, xv xvi , Hist i 73, Dio Cassius hx 23, 
Ixu 13, I*;, 27, Ixiii 12, 21, Ixiv 3 Suetonius, Galba, 13 » Plutarch, 
Galba, Otho, ancient authorities quoted by Mayor on Juvenal, 1 155 » 
B W Henderson, Life and Prmetpate of the Emperor Nero (1903) 

TIGER (Felts ttgns), an animal only rivalled by the lion in 
size, strength and ferocity among the cat like beasts of prey 
Carnivora), the difference between the two lying mainly in the 
skin and its coverings A tiger’s skull may, however always be 
distinguished from that of a lion by the circumstance that the 
nasal bones extend higher on the forehead than the maxillae, in- 
stead of stopping on nearly the same line Although examples of 
both species present considerable variations in size the length of 
the largest Bengal tiger may exceed that of any lion Ten feet 
from the tip of the nose to the end of the tail is no unusual length 
for a large male tiger The female is somewhat smaller, and has 
a lighter and narrower head The tiger has no mane, but in old 
males the hair on the cheeks is rather long and spreading The 
ground-colour of the upper and outer parts of the head, body, 
limbs and tail, is bright rufous fawn , and these parts are beauti 
fully marked with transverse stripes of a dark, almost black col 
our The markings vary much in different individuals, and even 
on the two sides of the same individual The under-parts of the 
body, the inside of the limbs, the cheeks and a large spot over 
each eye are nearly white The tigers which inhabit hotter re 
gions, as Bengal and the south Asiatic islands, have shorter and 
smoother hair, and are more richly coloured and distinctly stnped 
than those of northern China and Siberia, in which the fur is 
longer, softer and lighter-coloured Black and white phases have 
been recorded, but they are rare The tiger is exclusively Asiatic, 
but has a wide range in that continent, having been found m al- 
most an suitable localities south of a line drawn from the River 
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Euphrates, passing along the southern shores of the Caspian and 
Sea of Aral by Lake Baikal to the Sea of Okhotsk Its most 
northern range is the territory of the Amur, its most southern the 
islands of Sumatra, Java and Bah Westward it reaches to Turk 
ish Georgia and eastward to the island of Sakhalin It is absent, 
however, from the great elevated plateau of Central Asia, nor 
does It inhabit Ceylon, Borneo or the other islands of the Indo- 
Malay archipelago, except those named 

The principal food of the tiger m India is cattle, deer, wild hog 
and pea fowl, and occasionally 
human beings The regular “man- 
eater” is generally an old tiger 
whose vigour is past, and whose 
teeth are worn and defective, it 
takes up its abode in the neigh 
bourhood of a village, the popu 
lation of which it finds an easier 
prey than wild animals Though 
chiefly affecting grassy plains or cou*TitY of thi n y zoolooical 

swamps, tigers are also found in ‘the”tiger (felis Tigris) the 
forests, and seem to be fond of most powerful of the cat 
haunting the neighbourhood of faiiily 

old rums As a rule, they do not climb trees, but when pressed 
by fear, as dunng an inundation, they have been known to do so 
They take to the water readily and are good swimmers 

The tigress gives birth to from two to six cubs, but three is 
the common number She is an affectionate mother and generally 
guards and trains her young with watchful solicitude They remain 
with her until nearly full-grown, or about the second year when 
they are able to kill for themselves Whilst they remain with her 
she defends them with great courage and energy, and when robbed 
of them is terrible in her rage , but she has been known to desert 
them when pressed, and even to eat them when starved As soon 
as they begin to require other food than her milk, she kills for 
them, teaching them to do so for themselves by practising on 
small ammals The tiger and the lion occasionally hybridize 

See Sir J Fayrer, Royal Ttger of Bengal (1875) , P W Champion, 
With a Camera tn Tiger Land (1927) 

TIGER-CAT, typically Felts tignna, an American wild cat 
ranging from Mexico, on the east of the Andes, to Paraguay and 
the central forest region of Argentina It measures somethmg 
over som , including the tail The fur is grizzly grey, with black 
spots The name is also applied to the ocelot ((71^) 

TIGER-FLOWER, botanically Ttgridta, a genus of bulbous 
plants (family Indaceac), natives of Mexico, Central America, 
Peru and Chile They have long narrow pheately-vemed leaves 
springing from the bulb and a stem beanng two or three scattered 
smaller leaves and above a few flowers emerging from a spathe 
The flowers are spotted (whence the name tiger flower or tiger- 
iris) and have free segments springing from a tube the three 
large broad outer segments are concavely spreading, the three 
inner are much smaller and more erect T Pavoma (flower of 
Tigns or tiger flower) has large flowers with a golden orange, white 
or yellow ground colour 

TIGHINA (Turkish, Bender, the Gate from the fortress 
erected by Suleiman the Magnificent in 1558, but demolished in 
1897, Russian, Bendery), a town of Bessarabia, Rumania, capital 
of department of same name, on the Dniester Pop (1924) about 
42 000, including many Jews and Ukrainians It is connected by 
ml with Kishinev (37 m ) and southward via Basarabiasia with 
Cetatea Alba and Gahtz, and a railway also runs over the nver 
into Russia to Tiraspol and Odessa Tighina possesses a tobacco 
factory, candle works and brick-kilns and a saw mill Timber is 
floated down the Dniester, and the town is a centre for products 
of the surrounding districts In the 12th century it was a Genoese 
trading centre, and has been held m turn by Tatars, Moldavians, 
Turks, Russians and Rumanians The forces of Charles XII 
umped here 170Q-13 

TIGLATH-^PILESER (Ass Tuktdtt-pd E sarra, “my con- 
fidence is the son of E-sarra,” i e , the god In-Aristi), the name of 
several Assyrian kings Their numbermg is not certain 

TioIfATH-Pileser I , the son of Assur-ns-isi, ascended the 


throne c 1 1 20 b c , and was one of the greatest of Assyrian con 
querors His first campaign was against the Moschi who had 
occupied certain Assyrian distncts on the Upper Euphrates, 
then he overran Commagene and eastern Cappadocia, and drove 
the Hittites from the Assyrian province of Subarti north east of 
Malatia In a subsequent campaign the As9>rm forces pene 
trated into the Kurdish mountains south of Lake Van and then 
turned westward, Malatia submitting to the invader In his fifth 
year Tiglath Pileser attacked Comana m Cappadocia, and placed 
a record of his victories engraved on copper plates m a fortress 
he built to secure his Cilician conquests The Aramaeans of north 
Syna were the next to he att icked, and he thrice m ide his way 
as far as the sources of the Tigns The command of the high road 
to the Mediterranean was secured by the possession of the Hittite 
town of Pethor at the junction of the Euphrates and Sajur and 
at Arvad he received presents, including a crocodile from the 
Egyptian king, and embarking in a ship, killed a dolphin in the 
sea He was passionately fond of the chase and was also a great 
builder, the restoration of the temple of Assur and Hadad at 
Assur (q v) being one of his works 

Tiglath Pileser II or HI , son of Hadad mrari II , appears 
to have reigned from about 950 to 930 b c , but nothing is known 
about him 

Tiglath Pileser III or IV , was a successful general who 
usurped the Assyrian throne on the 13th ot lyyar 745 b c , after 
the fall gf the older dynast>, and changed his name of Pulu (Pul) 
to that of the famous conqueror of earlier times In Babylonia 
however, he continued to be known as Pulu He was a man of 
great ability, both military and administrative and imtiated a 
new system of policy in Assyria which he aimed at making the 
head of a centralized empire, bound together b> a bureaucracy 
who derived their power from the king The empire was supported 
by a standing army and an elaborate system of finance The first 
task of Tiglath Pileser was to reduce the Aramaean tribes to 
order, and so win the gratitude of the Babylonian priests Then 
he struck terror into the wild tnbes on the eastern frontiers of 
the kingdom by a campaign which extended into the remotest 
parts of Media Next came the defeat of a northern eoalition 
headed by Sar duns of Ararat, no fewer than 72 950 of the enemy 
being captured along with the city of Arpad, where the Assyrian 
king received the homage of various Syrian princes Arpad re 
volted soon afterwards, but after a siege was taken in 740 b c 
The following year Azanah of Judah appears among the enemies 
of Tiglath Pileser, who had overthrown his Hamathite allies and 
annexed the nineteen districts of Hamath The conquered popu 
lations were now transported to distant parts of the empire In 
737 B c Tiglath Pileser again marched into Media and m 735 he 
invaded Ararat and wasted the country round the capital Van to 
a distance of 450 miles In 734 b c he was called to the help of 
\ahu khazi (\haz) of Judah who had been attacked by Pekah 
of Israel and Rezon (Rasun) of Damascus Rezon defeated in 
battle, fled to his capital which was at once invested by the 
Assyrians, while with another portion of his army Tiglath Pileser 
ravaged Syria and overran the kingdom of Samaria Ammon, 
Moab, Edom and the queen of Sheba sent tribute, and Teima in 
northern Arabia was captured by the Assyrian troops In 732 b c 
Damascus fell, Rezon was put to death, and an Assynan satrap 
appointed in his stead Tyre also was made tributary The next 
year Tiglath Pileser entered Babylonia, but it was not until 729 
B c that the Chaldaean prince Ukin zer (Chinzirus) was driven 
from Babylon and Tiglath-Pileser acknowledged as its legitimate 
ruler In the early part of Tcbet 727 bc he died^ after having 
built two palaces one at Nineveh the other at Calah 

See P Rost, Die Kedschnfttexte Tiglat-Pdeser^ III (1893) also 
Babylonia and Assyria § v History ( ‘Second Assynan Empire”) , 
and authorities quoted in § vui Chronology 

TIGRANES or DIKRAN, king of Armenia (c 140-55 b c ) 
He was the son or nephew of Artavasdes of Armenia, and a mem- 
ber of the dynasty founded by Artaxias^ a general of Antiochus 
III (See Seleucid Dynasty ) He was given to Mithradates II 
of Parthia as a hostage, and purchased his freedom by ceding 70 
valleys bordering on Media 
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Tigranes ascended the throne in 95 or 94 bc (Plut Luc 21), 
and imniediitcly begin to enlarge his kingdom He deposed 
Artanes, king of Sophene, and entered into alhance with Mithra- 
ditcs VI Lupator of Pontus, whose daughter Cleopatra he mar- 
ri( d In 93 he invaded Cappadocia in the interest of Mithradates, 
but was driven back by Sulla m 92 During his first war with 
Rome, Mithradates was supported by Tigranes, although he ab 
stained from interfering openly But he meanwhile began war with 
the Parthians, whose empire was weakened after the death of 
Mithradates II (about 88 j by internal dissensions ind invasions 
of the Scythians ligrancs reconquered the villcys which he had 
ceded, and hid waste a great part of Media, the kings of Atro 
patene, Gordyenc (now Bohtan), Adiibene (Assyria) and Osroene 
(hdessa) became his vassals, who attended him like slaves where 
ever he went, he also innextd northern Mesopotimn In 83 he 
invaded Syrn, defeated the last successors of Stleucus and occu 
pied Cilicia In the wir between Mithradates and Sulh he did not 
interfere, but after the death of Sulli (78) he occupied Cippa 
clocia again and expelled king ArioLnrzanes I , the vassal of the 
Romms During the next ycirs he had a wir m Syria, igiinst 
Cleopatri Selene, and m Ciluii, where he destroyed the Greek 
town of Soli Tigranes now hid become * king of kings’' ind the 
mightiest monirth of Asi i So he built i new roval city Tigrano 
certa on the borders of Arminu and Mesopotimn, between Mt 
Misius and the Tigris, when he accumulited ill his weilth and to 
which he tr inspl inted the inhabitants of twelve Greek towns of 
C ippidocii, Ciluia and Syria (for the s tuition which is much 
disputed, cf lac Ann xiv 24 xv 5 td I urneaux) He also 
transplanted miny Aribic tribes into Mesopotimn But the 
Romms could not tolerate encroachment upon their sphere of 
power, and in 69 Lucullus invaded Armenia Tigranes was beaten 
It Tigrmocerta on Oct 6 69, ind again near Art ixata m Septem- 
ber 68 J he recall of 1 ucullus gi\c some respite to the two kings, 
who even invaded Asia Minor again But meanwhile a son of 
Iigraius and Cleopatra called Tigranes like his father, icbelled 
igiinst him ( is the old man bid aln adv killed two of his sons, he 
h id reason enough to bc afraid for his life ) and found refuge with 
the I’lrthiin king Phriitcs III who sent him biek with in army 
Iht old king now give up all hope of resistance, he put a price 
on the held of Mithradates and \\hcn Pompey adv meed into 
Armenia ind united with the vounger Tigranes, he surrendered 
(66 BC ) Ponipcv now elnnged his poliev he received the old 
ligrines griciousl> and give him bick his diidem while he 
tieited the ‘•on aery coolly <and soon nude him prisoner The 
vounger lignnes iv is led in triumph into Rome where he found 
his death when he tried to tscipc from his confinement by the 
intrigues of P Clexlius in The f ither after his defe it ruled 
ibout ten >( irs longer over Armenia as vassal of the Romans 
lit died about <56 and wis succeeded b> his son Artavisdes ( 5 er 
also MlTIlRADATl S ) 

Ser Luenn Mairob iS \ppHn S\r 18 Mtthr 67 104 Strabo, 
\i sii Ml SIO “^vi , 745, seq , Plut Luc, Pomp Sulla 

I ustin, \x\vii , 3 , xl , 1 

TIGRfe, a northern province of \b>ssinii one of the four 
former prmeipil divisions of the count r\ ligrc^ contains the towns 
of Axuin ((/ V ), capital of the ancient Fthiopic Fmpire, and Adua 
(Adowi qv) (See Abyssinia ) 

Tignhi the dnlcct spoken in Tigre and Lasta, is neirer the 
incient Gi/ thin is Amhanc the othcial and more widely dif 
fused hnguigt of Abyssinia 

Set J Schrtihtr Manuel de la lanf*ue hfirai (Vienna, 1887-93), 
ind L de Vito Grammatica della lingua ttgngna (Rome 1895) 

TIGRIS, the more cistern of the two rivers of Mesopotamia 
It rises from two principal sources The eastern branch rises from 
sf^e^al streams to the south and west of Lake Van Ihe western 
In inch rises about ten miles south of I akt Geuljik The upper 
\\ Iters of the Tigris therefore lie on the southern slopes of the 
Taurus the northern slopes of which are part of the basin of the 
Euphntes The Tigris m its lower course seems to be particu- 
hilv unst iblc Although there is no evidence of any great change 
in (he upper waters from kut al Amara onwards the bed of the 
river h i shown considerable variations At the beginning of the 


second millennium bc the nver appears to have been flowing 
along the Shatt al Hai, indeed the position of Lagash makes it 
almost certain that this was its normal course in Sumerian times 
In Sassamd times it followed its present easterly course, during 
Arab times, however, it was apparently flowing along the Shatt al 
Hai There are no ancient remains on the Tigris therefore below 
kut al Amara and owing to the changeable nature of the stream 
even few modern villiges In the alluvial area the Tigris lies 
lower than the Euphrates as far as the Shatt al Hai, and there 
fore in ancient times received the tailings of the canals, but did 
not supply water except locally for irrigation It appears not to 
have deposited its silt as much as the Euphrates probably due to 
the lack of suitable terrain for the formation of fresh water lakes 
which are usually a silting ground for river deposits Since its 
abandonment of the old channel the Tigns has probably contrib 
uted very considerably to the formation of new land at the head 
of the gulf The upper drainage area also seems to have altered 
to a slight extent The Arab geographers suggest that at one 
time at least part of the waters of the khabur, a tributary of the 
Euphrates, flowed into the Iigris by a channel which wis naviga 
ble when m flood As late as 1832 Ormsby reported a stream from 
Jabal Sinjar which joined the Euphrates near Sharqat This 
stream still appeirs to exist but it no longer empties itself into the 
Tigris and in view of the waywardness of the rivers of Meso 
potamia it is possible that Ormsby ’s observation was made at an 
unusual period 

Topography — ^Thc Western Tigris on whose banks lies the 
important town of Dnrbekr flows east along the southern slopes 
of the Taurus and reeeivcs a number of tributaries of small si/e 
The two mam branches join it Til, from which point it runs m a 
south cisterly direction It continues to receive a number of small 
tributary streams mostly on the left bank From the neighbour 
hood of Mosul to the confluence of the Greater Zab there lies i 
fcrtik triangle of land between the hills and the river Nineveh 
lay on the left bank opposite Mosul A little lower down the 
stream was the city of kalakh At this point two great birrages 
were erected in ancient times which still (ffectivcly block the 
river for navigation From a little above the confluence of the 
Greater Zab down to Fcknt the river flows through an unm 
habited desert the only important town being kali it bharqat the 
ancient Assur which at present forms the railhead of the southern 
part of the Baghdid railway About thirty miles below Sharqit the 
Lesser Zab joins the ligiis From Feknt a city founded during 
the Persian domination, downwards, signs of ancient irrigation 
begin although the alluvnl plain is not entered till Samarra is 
reached Below Simarri as fir as kut al Amira, a distance of 
about 200 miles, there was m ancient times a canal which served lo 
straighten the course of the stream The two principal tributanci 
in this region the Adhtm and the Diila, wen also canalized the 
Adhem reaching the mam stream just below Samarra the Diah 
below Baghdad Close to the mouth of the Adhem art the rums 
ol in ancient city probably to be identified with Xenophon s Opis 
Near this point the river m ikes a great bend and flows south to 
Bighdad (c/ ) at which point the Tigris and the Euphrates are 

only about 35 miles apart In ancient times the two rivers rin 
close to one another and there are traces of numerous old irnga 
tion canals connecting them Below Baghdad lie the rums of 
ancient Ctesiphon, on the left bank, opposite Seleucia on the other 
bank kut al Amara marks the point where the Shatt al Hai leaves 
the present mam stream Below this point owing lo the change 
m the course of the stream there are no ancient remains along 
the Tigris The modern towns are Ah al Gharbi Ah esh Sharki 
Amara, Qalaat Saleh and Kurna, below which point the two rivers 
unite to form tlie Shatt al Arab 

Navigation — Although before the World War a launch navi 
gated the river between Baghdad and Samarra (about 90 miles) 
and in 1 8 38 a steamer went to within 28 miles of Mosul the upper 
Tigris IS only navigible for native rafts These rafts which may 
be as much as 35 tons burden arc made of timber supported by 
inflated skins During flood they cover the 275 miles between 
Baghdad and Mosul in three or four days At their destination 
the wood finds a ready market in this treeless country, and the 
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skins are earned back again on the backs of asses No upstream 
traffic IS carried on The river flows over a bed of chy, sand or 
( onglomerate, and is full of obstructions Opinion has however 
been expressed that if these obstructions and the ancient barrages 
it Sharqat were cleared away, navigation to Mosul would be pos 
sible In the lower part of the river there are bridges of boats at 
Baghdad, Gerara, Kut, Kut al Amara and Kale Sale Between 
Baghdad and Kale Sale the Tigris is navigable all through the 
year by vessels drawing up to five feet of water Below this 
]>oint the river is in a bad condition, largely owing to the barrages 
built by native cultivators, but great efforts have been made to 
restore the channel At low water it is generally estimated that 
only three feet of water is available The low water iJtriod is 
leckoned from July to November, and high water from Dccem 
her to June, but the river is extremely liable to sudden floods 

The statistical details so far as at present recorded art is 
follows From Baghdad to Kut the distance by river is 216 miles 
the distance by land being 103 miles At Baghdad the river is 114 
feet above sea level, at Kut it is 57 feet the fall in the river 
surface being i in 20000 The width of the river is about a 
quarter of a mile, its depth at high water 26 feet and at low 

4 \ The discharge in flood is 5,500 cubic metres a second, dropping 
(0 as low as 300 cubic metres at low water The velocity in flood 
IS a httle under four miles an hour, dropping at low water i\ 
At Kut the Shatt al Ilai discharges about 1 000 cubic metres at 
high flood, but IS diy at low water Bttw(cn Kut and Kut al 
Amara the river distance is 153 miles and by land 119 Ihc mean 
level at Amara is 28 feet, the drop between the two jioints being 
therefore about 19 feet the gradient of the river level is i m 

000 The average width of the river in this reach, which is 
singularly free from any obstacles for navigation is about 36:) 
vards while the depth is 25 feet in flood and about 6 ft 6 in at 
low water, with a respective velocity of about the same is in the 
upper reach The discharge at low water is similar but at high 
witer about 1,000 cubic metres less at the head of the reach 
owing how( ver to branches at the lower end of the reach the dis 
einrge at high water only reaches about 2 500 cubic metres per 
second 

Between Amara and Kurna the river is affected by various 
channels which drain off much of the water At Amara on the 
lilt bank the Chah with a bed about 6 feet lower thin the mam 
‘•Ircim discharges about 1,000 cubic metres a second it high water 
falling to rather more than a tenth of that amount at low Below 
this point first the Majar Kebir and then the Maehera driw off 
about the same amount Considerable changes take place there- 
lore m the size of the stream between Amara and Kurna, at which 
point the level is ten feet above sea level The average width of 
the ligris at this reach is a little under 200 yaids, with a depth 
of 13 feet m flood and 6 ft 6 m at low water with a discharge of 
only 1,250 cubic metres per second and 150 at high water and 
low water respectively Below Kale Sile although the depth is 
the same the average width is only 65 yards Below Fzra s lomb 
some of the lost waters return to the river from swamps and 
the stream becomes once more nearly 200 yards broad Ihe two 
rivers meet at karmat Ah at which point the Tigris, full of dirk 
marshy water, is over thirty feet deep and over 400 yards broad 

It will be seen from these details that the nver presents great 
difficulties for navigation In flood time it is habit to overrun its 
banks and convert the whole region into a vast lake In addi 
tion to river steamers two types of native boats are used, a large 
coracle or Quffeh and river boats Saftneh, capable of earryng a 
cargo of as much as 100 tons The coracles can only go down- 
stream but the river boats are poled or towed upstream and are 
sailed or rowed with the current 

See Sir W Willcocks, The Imgatwn of Mesopotamia (i 9 ii)» 
Mimorandum respecting ihe Navigation of the Tigris and Euphrates 
<1910, Colomal Office Reports (innually) For ancient sites see 

5 Langdon, Cambridge Ancient History (1923) (Bibhopranhv ) 

(L H D B) 

TILAK, BAL 6ANGADHAR (1856-1920), Indian nation- 
alist leader, a Chitpavan Brahmin, was born at Ratnagin July 23 
1856 At an early age he took the lead m providing education in 
I^oona under Indian direction In 1890 he was proprietor and 


editor of two weekly papers, Mahiatia, printed in Fnglisb and 
Kesan (Eton), printed m Mahratti which organs he used for 
anti Government propaganda His violent condemnation in 1897 
of the plague prevention regulations resulted in his being con 
victed for sedition and serUtnetd to 18 months impn oument 
For a similar offence he was sentenced m 1908 to six >c irs tr ms 
portation, subsequently commuted to simple imprisonment Aftti 
his release he took an aetivt part m the home rule campiign and 
secured for his party the control of the Nitionil Congress Ht 
died in Bombay on Aug 1 19*0 His formative part m the cult 
of Indian unrest is shown in the report of the Rowlitt sedition 
committee (1918) His speeches are collected m Lokarnanava B 
G Ttlak (2nd ed Madras, 1920) 

TILBURG, a town m the province of north Bnbint, Hoi 
land, and a junction station 13V m i by S of Brcdi by rail 
Pop (19 7) Idburg has risen into importance smct 

the sepintion of Belgium from Holland as one of the chief indus 
trial centres of the south 

TILBURY DOCKS, on the north shore of the Thames in 
Essex England They lit opposite Gravesend 25 m below Lon 
don bridge, and iboiit the sime distance from the Norc, being 
thus within the Port of I onelon They were eonslructcd m 18S6 
There is extensive wirchousmg is well as iccommodition foi 
pissengers as the lirgest passengir steamers trading with the 
Port of London be here Railwav commimie ition is provided bv 
the LMS There is direct connection for goods traffic with all 
the northern lines The ripid eitveloprntnl of the Port of I ondon 
has necessititcd many changes and extensions since the docks 
were built Changes began m 1917 when the Port of London 
authority extended the miin dock 1450 feet In 1926 a new 
entrance was planned ;with a length of 1,000 ft width no ft 
depth 43^ feet The site is 400 yd above Tilbury Ness New 
dry docks ire also being built (19 '*8) cast of the old dr> docks 
Provision is made for the landing of nver cargo west of the 
entranee to the tidal basin and also for better passenger ficilitics 
TILDEN, SAMUEL JONES (1814-1886) Amencm 
statesman was born at New Lebanon, N\ , on Ftb 9 1814 In 
1834 fic entered Yale university, but soon withdrew on account 
of ill health and later studied in the C ollegc of the City of 
New Aork He was admitted to the bar in 1841 and rose rapidlv 
to the front rank In the financial troubles bctwien 1830 and 
i860 it IS said that more than half the nilwavs north of the Ohio 
river and between the Hudson and the Missouri rivers were at 
some time his clients In spite of his activity it the bar lilden 
maintained an interest m politics serving in the State assembly 
m 1846 and in the State ( onstilutional Conventions of 1S46 and 
1867 In 1848 largely on account of his personal attiehment to 
Martin Van Buren he participated in thi revolt of the “Barn 
burner” or free soil faction of the New York Dcmocrits and in 
1855 was the candidate of the “softshell’ or nPi slavery fiction 
for attorney general of the St ite During the C ivil Wir although 
he opposed several of the wir measures of President Lincolns 
Administration he gave the Union cause his heirticst support 
In 1866 Tilden became chairman of the Democratic St ite com 
mittee and soon came into conflict with the notorious “Tweed 
ring” of New York cit> As the “ring” could be destroyed only 
bv removing the coriupt judges who were its tools Tilden after 
entering the assembly in 1S72 to piomote the cause of reform 
took a leiding part in their impeuhment By analvsing the bank 
accounts of certain members of the “ring ” he obtained legil proof 
of the pnnhpl' on which the spoils had been divided His fime 
as a refoimer brought him to the governor's chair m 1H74 and he 
at once gave his attention to bieaking up the “canal ring ’ mult 
up of members of both parties who had been s\stcmaticall> 
robbing the State through the mahdministrition of its c inals 
In 1876 the Democrats nominated him for the Presidency the 
Republicans nominating Ru herford B Hives of Ohio The 
result was the disputed election of 1876 when two sets of returns 
I were sent to Washington from the States of I londa Louisiina 
I South Carolina and Oregon As the Fcdenl Constitution eon 
tamed no provision for settling a dispute of this kind the two 
I houses of Congress agreed to the appointment of an extra con 
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stitutional body, the ^‘Electoral Commission’* which de- 

cided all the contests m favour of the Republican candidates 
Tilden counselled his followers to abide quietly by the result 
The remainder of his hfe was spent m retirement at his country 
home, Greystone, near Yonkers, N Y , where he died Aug 4, 1886 
Of his fortune (estimated at $5,000,000) approximately $4,000,000 
was bequeathed for the establishment and maintenance of free 
pubhc library and reading-room m the City of New York”, but, 
as the will was successfully contested by relatives, only about 
$2,000,000 of the bequest was applied to its original purpose, in 
189 s the Tilden Trust was combined with the Astor and Lenox 
libraries to form the New York Public library 

See Writings and Speeches of Samuel J Tdden (1885) and Letters 
and Literary Memorials of Samuel J Tilden (1908), both edited 
by John Bigelow, also Bigelow’s Life of Samuel J Tilden (1895), 
and P L Haworth, The Hayes-Tilden Election (1927) 

TILDEN, SIR WILLIAM AUGUSTUS (1842-1926), 
British chemist, was born on Aug 15, 1842, at St Pancras, Lon- 
don, he was first apprenticed to a pharmacist, and in 1863 became 
demonstrator at the Pharmaceutical Society’s school In 1872 he 
was appointed senior science master at Chfton college, then, in 
1880, he became first professor of chemistry at Manor college, 
Birmingham, and m the same year was elected to the Royal 
Society, in 1894 he transferred to the chair at the Royal College 
of Science, London, and there he remained until ius retirement 
in 1919 He died on Dec ii, 1926 

Tilden’s first contribution to chemical research was in con- 
nection with the per iodides of organic bases (1865), and for 
some years he studied the alkaloids (qv) and other substances 
obtained from plants In 1874 examined, together with W A 
Shenstone, the properties of aqua regia and nitrosyl chloride, and 
whilst investigating the action of the latter on vanous organic 
compounds he discovered the nitroso chloride of pinene This 
discovery eventually led to a valuable method for the identification 
of terpenes (qv), and the reaction with mtrosyl chloride was 
subsequently used by many workers in this field Tilden also 
studied terpineol and related bodies, and the action of heat 
on terpenes In 1892 he observed the presence of a rubber-like 
substance in a bottle of isoprene which had been standing for 
some years, but owing to the fact that rubber was not then so 
valuable as it is to day, the matter was not further investigated 
In addition to his researches m orgamc chemistry Tilden con- 
tributed to physical chemistry He determined the specific heats 
of elements at vanous temperatures, and thus showed the hmits 
of applicability of Dulong and Petit’s law (See Chemistry 
Physical ) He also verified Neumann’s law of the additivity of 
the specific heats of elements in certain compounds 

His pubhshed works include An Introduction to Chemical Philo- 
sophy (1876) , A Manual of Chemistry (1896) , Chemical Discovery 
and Invention in the Twentieth Century (1917) , Life of Sir William 
Ramsay (1918) , and Famous Chemists (1921) 

TILE, a thin, fiat slab, usually of burned clay, glazed or un- 
glazed, used either structurally or decoratively in building The 
usage of the word vanes widely, in connection with roofing, fiat 
slabs of any material are sometimes termed tiles, as for instance, 
the marble tiles occasionally used in Greek temples or the bronze 
tiles used extensively in ancient Rome, and occasionally in China 
Similarly, stone slabs, used for roofing, as in certain parts of 
England, are termed stone tiles, slate, however, is never so 
called, and wood shingles are so called only rarely Many forms 
of rough terra cotta used structurally m building are called tiles, 
thus an arch of hollow terra cotta blocks between steel beams is 
known as a “tile arch”, partitions built of hollow terracotta 
blocks are known as hollow tile partitions, and the steel forms 
used for casting certain types of remforced concrete floors are 
frequently referred to as steel tiles The differentiation between 
tile, terra-cotta and brick is thus exceedingly vague 

Tiles divide themselves naturally into several classes structural 
tile, such as the hollow terra-cotta blocks referred to above, for 
which see Terra-cotta, roofing tiles, floor tiles, and wall tiles 

Roofing TUcs.-— There is no evidence of the use of roofing 
tiles in the Mediterranean basin prior to the development of 


Hellenic civiiimtion> but the most ancient examples of roof tiles 
we posses^ show such highly developed forms that earher usage 
must be i^med The Greek form of temple roof which remained 
constant mroughout the history of Greek architecture consisted 
of two types of tile, used together First the roof surface was 
covered with tiles generally flat, but with adjoining edges raised 
These were laid in overlapping courses, and were all of equal 
size so that the joints of each course occurred directly in a line 
with those of the courses above and below Convex covering tiles, 
also overlapping, were then laid over the joints of the flat tiles 
below, and were so profiled as to cover, not only the joint, but 
the raised edges of the lower tiles, in this manner an absolutely 
watertight roof could be produced In order to make the archi- 
tectural effect more delicate the ends of both lower tile and cover- 
ing tile were rebated, so that the thickness of the overlapping por- 
tion was only half the thickness of the tile At the bottom of 
each row of covering tiles was either a marble or tile upright, 
curved, decorative member known as an antefix (qv) 

In some cases the covering tiles were of pointed, straight line 
section — the most common Greek type — ^in others a tile of semi 
circular section was used, easy to manufacture, but lacking m the 
extreme refinement of the other type, m the simpler domestic 
work, the lower courses were also of curved section, a segmental 
concave shape replacing the flat tile with raised edges The marble 
tile used in some Greek temples, as m that of Bassae (c 430 b c , 
by Iktinos) is universally of the type with flat under tile and 
pointed covering tile, although at times, m order to reduce the 
number of joints, the covering tile and the under tile are cut 
from the same piece of marble 

Two other types of roof tile were common in Roman times 
and probably represent common Mediterranean types of much 
earlier origin These are the so called “Spanish tiles,” with a 
contour resembling a letter S, in which the convex part of each 
tile fits over the edge of the concave portion of the next, and 
the shingle or flat tile found frequently m the Roman rums of 
the northern provinces These flat tiles are often of stone 
The usual material of all of these types of tile is burned clay, 
varying in colour from orange yellow to purple red It is known, 
however, that bronze tiles were relatively common on the most 
monumental buildings of the Roman empire Due to the rarity 
and value of bronze dunng the middle ages and the Renaissance, 
no examples of ancient bronze roof tiles are now known 
All of the classic forms of clay tile continued in use m vanous 
parts of the world during the mediaeval period, but their su 
premacy as a roofing material gradually yielded to lead and zinc 
for churches, public buildings, palaces, etc , and to slate, stone 
and thatch for the smaller private houses 
Clay roof tiles used at the present day remain of substantially 
the same form, improvements have been only in methods of 
manufacture and not in design The fiat tile designed to hook over 
roof battens or boards, is perhaps the most common type of small 
house roof covering in England and parts of France, and the 
combmation of concave under tile and convex over tile is almost 
universal on pitched roofs m Italy, Spam, Greece and Turkey 
The S shaped tile is also common around the Mediterranean The 
curved tiles are almost always laid m a heavy bed of water 
proofed mortar, with ridges and hips covered by courses of over 
lapping tiles, similarly bedded, with flat tiles, the use of mortar 
IS restneted to the convex or pointed tiles covering the hips and 
ndges The best modem usage m laying tiles of this type de- 
mands the complete covenng of the roof surface with a water- 
tight material such as slaters’ felt or heavy water-proofed paper, 
b^ore the tile is applied The tiles themselves are held in place 
sometimes by copper nails which secure the under tiles direct to 
the roofing and the covermg tiles to wood battens which run up 
the slope of the roof under each row of covenng tiles, and soine- 
times by copper Wire brought up through two holes in each tile 
and twisted together In America the popularity of bouses of 
Spanish and Itahan types has led to widespread manolacture of 
tiles both of the S-shape and alternately concave and convex# 
Although vanous attempts have been made to imitate clay tiles 
in stamped metgl and concrete, these imitations are so hckiBg 
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ARTISTIC EXAMPLES OF THE USE OF TILE 


1 Elaborately designed Hie wall decoration of Shah Zinda Samarkand 

2 Roofs of the summer Palace of the royal family in Peking China 

3 Tile in the Mall of Classics Peking China 

4 Court of Divans (cooling room of bath) in the Alhambra Spain 

5 Lustre tile Mihrab (niche in a mosque indicating the direction of Mecca 

toward which Muslims turn when praying) in the Hall of Justice 
in the Alhambra Spain 


6 Painted tile in the floor of one of the alcoves of the Hall of Justice In 

the Alhambra 

7 Tiles formerly around the fireplace of a Long Island home built about 

1745 

8 Panel of wall tiles in Seville Spain of the 16th century 

9 Persian frieze Veramin 13th century 
10 Glazed blue and white Delft tiling 
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FLOOR OF THE CHAPEL OF THE 
CHATEAU OHAULSY (MARNE) 
13th century 
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FRENCH RENAISSANCE FAIENCE 
TILE FLOOR FROM THE CHATEAU 
OF POLISY (AUBE) 16th CENTURY 


CCNTCIt AND LOWER ROWS FROM EMILE AMt LES CARRELACE8 EMAILLES DU MOYEN A6K ET OE LA RENAlSSANCI FRECEDES DE L HI8TOIRE DES ANCIINS FAVAOES (MONEL ET CIE ) 


in the individual variation typical of ceramic ware that their use 
has been restricted to the cheapest type of jerry built construc- 
tion, their use, even there, is seriously questionable Quite differ- 
ent are the roofing tiles of reinforced and water-proof concrete, 
which are common in industrial buildings, especially in Europe, 
although their use in America is increasing These modem, in- 
dustrial tiles are usually of large size — sometimes running to 4 ft 
in length, and arranged to interlock, with the exposed surfaces 
grooved or channelled in such a way as to lead the water away 
from any joints In these concrete tiles colouring matter is usually 
added in the material itself 

Roofing Tiles in the Far East,— Although the principle of 
the roofing tiles of China and Japan is the same as that in the 
West, there are many differences m detail Thus, m temples and 
palaces in China, the under tiles are slightly concave and over- 
lap, much hke those of classic roofs, the covering tiles, however, 
are made absolutely cylindrical in general contour, with rebated 
ends, so that they form long, unbroken lines of shadow down 
the roof Moreover instead of the upright antefix of the classic 
roof, the Chinese tiles have ornaments that project downward, 
m generally scalloped shapes, over the face of the cornice There 
18 also, particularly m north China, a tremendous elaboration of 
ridge and hip tiles, which are frequently of great height, with 
in elaborately moulded section, and carry at their ends rows of 
inimals, a great dragon or the like At the ends of the ridge are 
^arge, grotesque beasts with their heads pointing inward, all these 
ornaments are modelled and baked in the tile itself One of the 
chief glones of the Chinese roof tiles is their colour This is 
produced by a shiny glaze that reveals the expected Chinese 
ceramic skill The usual colour of temple and palace roofs is 
bright yellow but other colours frequently occur In central and 
south ^ina, even temple roofs are frequently black The cheap 
roof tile of the ordinary house is also almost black, but without 


lustre and with overlapping covering tiles like those of the West 

The same pattern of rebatted, continuous, cylindrical covering 
tiles IS common in the Buddhist shrines of Japan, but colours are 
rare, the ordinary tile being grey, with a very effective and artis- 
tic silvery lustre 

Floor Tiles.^ — ^Except as small fragments of tile occur in clas- 
sic mosaic and terrazzo (qv), tile for floors does not seem to 
have been common in Europe prior to the 12th century In 
the late 12th and 13th centuries, however, tile floors became 
usual in churches and other important buildings The most com 
mon type consisted of square tile m two colours, usually a dark 
brown-red and a pale orange or brownish yellow They were made 
by casting clay m such a manner that the parts to be m a lighter 
colour were sunk, when dry, these parts were filled with a clay 
of different composition which would burn to a lighter colour, 
the tile thus prepared was then burned Patterns were formed of 
many tiles and consisted usually of circles or stars containmg 
heraldic beasts, ecclesiastical symbols, etc , in many cases the 
pattern was made with reversed colours ^0 that what was back 
ground colour in one tile was ornament colour in the one next it 
In the earliest examples designs were formed by a mosaic treat- 
ment in which the pattern was made by the shape and size of the 
individual tiles, as in the 13th century example found at Foun 
tains abbey and at Prior Crauden’s chapel at Ely (1321-41), 
both in England Other common types of mediaeval pavement 
have the pattern merely incised, producing the irtistic effect of 
a sketch 

The development of floor tiles in Gothic France was similar 
The 1 3 th century examples are usually mosaic in type with black, 
dark green, light green and yellow as the predominating colours 
The richest examples of these are m the abbey church of S Denis, 
near Pans, where certain elaborate, chapel floor pavements still 
exist from the original building by Abbott Suger (1140*44) By 
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the end of the century, mosajc had yielded to two-coloured tiles 
of red and yellow, similar to the English tiles mentioned above 
The same type remained constant until wdl into the 15th century, 
the designs becoming continuously thinner and more delicate, in 
the 16th century the art died out, superseded by the painted 
maiolica pavements of Renaissance feeling 

The Gothic revival of the middle 19th ctntury led m England, 
to the revival of the designing and making of tiles of the me- 
diaeval type and many modern pavements were placed in old 
churches as a result Most of this tile has i simple lead glaze and 
IS made not by casting damp, plastic clay, is in the mediaeval ex- 
implcs, but by compressing powdered clay in steel dies so that 
shapes art more perfect and the rapidity ot manufacture is vastly 
increased This type of tile, usually known as “encaustic,” is es- 
pecially associated with the English ceramic works at Stoke upon 
Trent, particularly those of Minturn Recently, however, the 
manufacture of such tiles has become wide spread m the United 
States and m Germany 

Memwhile the Moorish skill m tile making had gradually come 
to be applied to floors This type of marolica tile was adopted in 
t irly Renaissance churches, both in Italy and Spam although not 
many examples remain, as the gla/e wis too soft The decoration 
of the Italian maiolica pavements consists of the same type of 
free and graceful classic arabesque trophies, acanthus ornament 
and coats of arms that is found on contemporary maiolica 

In France not only were Italian tiles imported and used, but 
there soon grew up a local manufacture of similar punted floor 
tiles, especially at Rouen (established by Masse ot Abaquesne, 
1542-57), Nevers and Marseilles With the increasing use of oak 
parquetry flooring for houses and marble for churches, toward 
the end of the 17th century, the use of tile diminished There 
was simihr importation of Italian and Spanish tiles into England 
during the early Renaissance and possible spasmodic attempts 
toward the making of certain types of this tile in 1 ngland itself 

In the i8th century the use of plain, undecorat cd, square, red 
tiles, now commonly known as quarry tiles became common all 
over northern and western Europe, and to a less extent in the 
Amennn Colonies 

Although modem potteries all over the Western world are pro- 
ducing at the present time (1929) mmy varieties of elaborate, 
dicorative floor tile, ranging from those in varied and brilliant 
colours with all sorts of blending glazes to the most complicated 
so called Spanish tiles in relief, the greatest advances in modem 
floor tiles have been made in simple, vitnhed, mosaic tiles for use 
in bath rooms kitchens, swimming pools etc These are always 
michinc pressed and are made of fine cliys, thoroughly vitrified, 
and very hard These arc made m small squares, rectangles, hexa 
gons and circles, in a few simple colours and are usually pasted, 
face down on p iper in order to increase the speed of their applica 
tion (Sn Mosaic) Some, by the addition of gritty subst inces, 
such as Uundum or carborundum, arc given i surface which pre 
vents slipping, even when the tile is wet 

Wall Tiles — Earthenware was used spasmoelically for wall 
decontion by the Egyptians as in the doorway of the Abusir 
p>nmid of Neterkhet (3rd Dynasty) More usually, however, 
they were m the form of mosaic (qv) Perhaps based upon 
earlier Lgvptnn examples, the people of Crete developed to an 
even higher degree the use of faience for walls Thus our knowledge 
of earl> Cretan houses is largely furnished by many fragments of 
small faience plaques from the i8th century b c , which formed 
portions of a large mosaic, faience, wall decoration Moreover, 
there are in existence many modelled reliefs of faience from the 
middle and late Mmoan period which were apparently inserted m 
the plaster of walls 

r arther cast m the Tigro Euphrates valley, a tradition of 
ceramic wall decoration was early established {See Wfstern 
Asiatic Architecture ) This took the form of glazed and enam 
elled bricks rather thm tiles proper It is nevertheless, important, 
as being one of the first attempts to cover large and continuous 
wall surfaces with a decorative ceramic material, and the friezes 
of marching beasts from Chaldean and Babylonian palaces, from 
the later Assyrian palaces and from their Persun successors. 


the famous friezes of the archers and the hons from the early 
4th century palace of Artaxefkes II at Susa, have remained 
models of this type of decorative work ever since (See illustra 
tion of the Gate of Ishtar at Babylon, under Brickwork ) More- 
over, the tradition of fine ceramic work continued vital throughout 
the stormy period of the fall of the Roman empire and the 
Mohammedan conquest It is in Syria, the Tigro Euphrates valley 
and Persia that wall tiles were, undoubtedly, first made Thus 
tradition relates that the lustre tiles of the mosque of Sidi Okba 
at Kairouan were brought from Baghdad m 894, and it is certain 
that by the 13th century the manufacture of wall tiles for both 
exterior and interior use was well established m various centres in 
Persia, notably Rhages and Veramine The exterior use of wall 
tiles was most highly developed, and in Persia, also, the transition 
from enamelled and models brick to true, thin tile can easily be 
seen By the 15th century tile decoration was supreme m Persia 
and the character had changed Mosaics and mouldings m rehef 
yielded to a flat treatment with the richness entirely in the 
coloured, foliated ornament and the inscriptions painted on the 
tiles themselves In later Persian art there is no distinguishable 
difference between the tiles of the exterior and the interior 
It was these Persian tiles which governed the taste of the eastern 
part of the Mohimmedan world, the same running patterns of 
leives, palmcttes, the carnation and other flowers that appear on 
Persian cirpcts decorate alike the interiors of mosques m Persia, 
Mesopotamia and Turkey, from potteries as far apart as Rhodes 
Damascus and Kutayieh In colour these have, universally, a 
blue white ground with patterns predominantly blue and green 
and lesser touches of vermilion and rose and occasional yellows 
Several potteries m Asia Minor still operate and produce exquisite 
wall tiles in the traditional patterns and colours Because of the 
gracious delicacy of the interlacing stems and the careful spacing 
of the leaves and flowers, together with a spring like clarity of 
the colours, these Turkish, Syrian and Persian wall tiles arc among 
the most perfect wall decorations of their type 
Moorish Wall Tiles. — Farther west, m Spam and north Africa 
the Mohammedan potters were developing a new type of design 
which gave rise to the famous Spanish AzulejoSy whose decorative 
richness was such an important feature in the Alhambra at Gri 
nada (14th century) the so called house of Pilate at Seville and 
similar buildings Although transitional types occur like the great 
plaque from Malaga at the beginning of the 15th century in the 
collection of M dc Osma, m which the patterns are of an almost 
Persian freedom, with twining foliage, in the greater number the 
design was almost purely geometric, being formed of interlacing 
lines that generate 8 and 10 pointed stais, octagons, irregular 
pentagons md similar figures There are in addition a great many 
early tiles from the i^th and 14th centuries in which the influence 
of Christian heraldry is dominant Even m the transitional plaque 
mentioned above, coats of arms appear and it is evident that the 
Mohammedan potters produced much purely heraldic tilt work 
for Christian consumption Many of these tiles are rich with 
metallic lustre decoration, the chief colours are blue green and 
brown, with white lines, and m the liter work a growing use of 
black and yellow The earliest examples of Moorish wall tiles 
produced their geometric patterns by a mosaic method in which 
each bit of separate colour is formed by a separate tile In 
order to develop a more facile method of producing the same 
effect, the technique known as cuerda seca (dry cord), in which 
the tiles are rectangular, and the pattern on each tile is formed 
by raised fillets between the different colours, which prevented 
the adjoining enamels from running together After the Christian 
conquest a third method was introduced, called cuenca (bowl) 
somewhat similar to the northern Gothic process m which the 
portions to be coloured were depressed and then filled with their 
enamels These tiles even m their old traditional Mohammedan 
patterns were popular throughout the i6th century and even 
later for wainscots m Renaissance houses The potters were 
evidently Moors the great centres of manufacture remained 
as before in Malaga, Valencia Granada and Seville In the i6th 
century the Italian maiolica type of tile was introduced by 
Francesco Niculoso of Pisa and these Spanish maiolica tiles 
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were much used, as in the door of the convent of S Paula at 
Seville (early i6th century) or the exquisite altar-piece in the 
Alcazar at Seville made by the same artist m 1503, where the 
design IS purely Italian Both the cuenca and the psano or ma- 
jolica types of tile have been made in Spam almost continuously 
ever since, and the recent years have seen a great increase in the 
Spanish tile output both in Spam and for export 

Meanwhile in Germany there had been developing a type of 
tile used principally for stoves, with ornament m relief and a glaze 
of green, yellow or brown This tile was m widespread use as 
early as the 14th century and many examples exist throughout 
Germany, upper Austria and Switzerland, m which the ornament is 
of great richness, with Gothic architectural forms in the earlier 
types and Renaissance forms later 

The most important of the north European tiles are undoubtedly 
those made m Delft from 1600 on These are plain, square tiles, 
each containing a figure, a bit of landscape or a genre group, freely 
painted m a grey blue upon a background of bluish white The 
little free hand sketches were so instinct with life, and the colour 
so subtly beautiful that by the middle of the 17th century these 
tiles enjoyed a great vogue, not only throughout the Germanic 
countries, but in England and the American Colonies as well 
Although outside of Holland they were chiefly used for fireplace 
and stove facings, m Holland itself they were often employed for 
wall wamscotings Some of the later examples have the decorations 
in manganese purple instead of blue During the i8th century 
many attempts were made to imitate the Delft ware and dunng 
the latter half of the i8th century, particularly m England, scenes 
printed from copper plates were used instead of the painted scenes 

Although many of the ancient pottery centres are still producing 
tiles m the traditional manner and although modern imitations of 
old wares are of excellent quality, the greatest modern contribution 
to wall tile design has been the great development of square or 
rectangular tiles with relatively uneven surfaces and shapes on 
which colours and glazes of the greatest variety are unevenly 
flowed, so that each tile has marked individuality of colour and 
texture All sorts of crackled and crystalline effects are common 
IS well as the blending of two or more colours The scientihc 
development of glazings and colourings gives the decorator an 
almost unlimited palette for either exterior or interior use, even 
gold tiles being simple and comparatively inexpensive There has 
been a corresponding development m the use of tile in relief 
usually with the background sunk and glazed m a different colour 

Important centres of tile production at the present day (1929) 
are Asia Minor, for so cilled Persian tiles, north Afnca and 
Spam, for Moorish and Spanish tiles, north Italy for faience, 
Holland for “Delft” tiks, Belgium for many types of hand made 
wall tiles, Germany for polychrome, machine pressed floor tiles 
England for reproductions of Gothic floor tiles and richly figured 
tile work generdly, and the United States, particularly New 
Jersey, Pennsylvania, Ohio and southern California for vitrified 
floor and hand made wall tilts 

Bibliography — 0 Jones Plans and Flevatwns of the Alhambra 
(1842) , J G Nicholls, Examples of EncauUic Tiling (1845) , L Frati 
Dt un pavimento in Majolica (i8s3) , Viollet-le Due Dictionnatre Rat- 
sonni de Varchitecture articles “Carrelagc,” “Dalligc” “Tuilt” (i8«;4- 
76) , H Shaw, Spectmem of Tile Pavements (18^8) , M Didron, 
Annales Archiologtques, vol ii (1861) , L Parvillee Architecture et 
(Ucoration turqms au stdek (1874), Havard, Histotre de la 

Faience de Delft (1878) , M Shurlock, Tile^ from Chertsey Abbey 
(1885) » H Wallis Typical Examples of Permn and Orteretal Ceramic 
(1893), O von Falke Majohka (1896), Forrer, Geschtdite der 
europarschen Eheiien Keramtk (1900) , H Shaw Hintory of the Staf^ 
fordshire Potters (1829, 1900), J Gestoso y Perez, Historia de los 
harros vidnados sevillanos (1Q04) , A Van de Put Ilispano Moresque 
Ware of the YF Century (1904) , G J de Osma, Apuntes sobre 
cerdmira mortsca iextos y documentor valenctanos No i (1906) , H 
Saladin, Manuel de VArt Musulman, vol 1 (1907) , G Migeon, Manuel 
dt VArt Musulman vol 11 (1907) , Byne and Stapley, Spanish Archie 
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TILE-FISH (Lopholattlus chamaeleonttceps) , a beautifully 
coloured fish of the family Latilidae, living in rather deep water 
m the western Atlantic It was first discovered on a bank about 
80 m S E of Boston, and proved to be a valuable food fish 

The tile fish is said to reach a weight of 50 lb but about 


10 lb IS more nearly the average size 
TILING OF ROOFS see Roofs, Tile 
TILLAGE The word ‘tillage” is practically synonymous 
with cultivation (gv)y but it is of Saxon denvation and older 
usage It IS often employed in the form “tillages” in tenant right 
valuations and denotes the operations by which land has been 
prepared for crops by the outgoing tenant 
Tillage conveys perhxps a simpler and more drastic significance 
than cultivation The first implement of tillage was the spade 
and It still remains, after thousands of years, the most effective 
The importance of agricultural engineering has recently been 
recognized and investigations into theoretical and practical ques- 
tions affecting tillage are in progress throughout the world (See 
Tractors , Agricultural Machinery ) 

TILLEMONT, S^BASTIEN LE NAIN DE (1637- 

1698), French ecclesiastical historian was born m Pans on Nov 
30, 1637 The boy was brought up in the little schools of Port 
Royal, and m 1660 he was made a tutor in the seminary of 
Buzenval Jansenist bishop of Beauvais Ten years later he came 
back to Pans, and presently became a chaplain at Port Royal 
In 1679 the storm of persecution drove him to settle on his 
family estate of Tillemont, where he spent the remainder of his 
life dying on Jan 10, 1698 

Prom the age of twenty he was at work on his two greit books — 
the Mhnoirts pour servtr d Vhtstoire eccUnasttqut drs stx pre 
nttirs stMts^ and the Histotre des empereurs dunng the same 
period Both works began to appear during his lifetime — the 
Ihrtoirt in 1690, the Mtmotrts m 1693 — but m neither case was 
the publication finished till long after his death There is a full 
account of his life in the 4th volume of Sainte Beuve’s Port Royal 
TILLETT, BENJAMIN (1860- ), British Labour poh 

tician, was born at Bristol, on Sept ii, i860 He started work 
in a brickyard at eight years, and was a “Risley” bov for two 
years He served six months on a fishing smack was apprenticed 
to a bootmaker, and then joined the Royal Navy He was m 
vahded out of the navy and made several \ovages in merchant 
ships He then settled at the London docks and organized the 
Dockers' union of which he became general secretary, taking 
a prominent part in the dock strike of 1889 He was one of the 
pioneer orginizcrs of the General Federation of Trades, National 
Transport Workers’ Federation National Fedention of General 
Workers International Transport Federation, and of the Labour 
party 1 or many >Lars he was an alderman on the London County 
Council He wis M P for North Salford from 1917 to 1924, and 
was re-elected in 1929 

His publuations include A Brief History of the Dockers* Union 
(1910), and A History of the Transport Workers^ Strike (1911) 

TILLEY, SIR SAMUEL LEONARD (1818-1896), Cana 
dian statesman, was born at Gagetown New Brunswick on May 
18, 1818 the son of Samuel Tilley, an American Loyalist who had 
settled m St John in 1783 From i860 to March 1865 he was 
premier of the province, and was prominent in organizing the 
conference on the union of the maritime provinces, which met at 
Charlottetown in 1864, and which soon widened into a discussion 
of Canadian federation In 1865 he was defeated m a general 
election on the federation question, but returned to power m 1866 
partly through an intrigue of the colonial office From 1868 till 
November 1873 he held various portfolios in the Dominion cab- 
inet, from 1873 to 1878 he was lieutenant governor of New Bruns 
wick but m 1878 was again elected as member for St John and 
entered the Conservative cabinet as minister of finance Later m 
1878 he introduced and earned through parliament the “national 
policy” of protection, on which issue the election of 1878 had been 
won The tariff so introduced became the basis of Canadian 
financial policy In October 188 c; ill health forced him to retire 
from the cabinet He was again lieutenant governor of New 
Brunswick from 1885 to 1893 He died on June 25 1896 
His Life, by James Hannay (1907), forms one of the “Makers of 
Canada” senes 

TILLODONTIA, a group of extinct mammals from the 
Eocene of North America and Europie The average size was 
about that of a living brown bear The canine teeth are very 



2i6 tillot'son— timaru 


small, one pair of incisors in each jaw much enlarged and chisel- 
like Ihc general structure is very primitive, the brain small and 
elongate, the cheek teeth of generalized (tuberculo-sectorial) 
type, the feet plantigrade, with five toes The skull is more 
carnivore- than rodent like in general aspect The best known 
genera arc Ttllothenum, Esthonyx and Trogosu^ Despite the 
relative large size of its members, the group is probably more sug 
gestive of the Insectivora than of 
any other established order and 
it IS apparently an early, extinct, 
rather aberrant offshoot of the 
earliest stock of the placental 
mammals (G G Si ) 

TILLOTSON, JOHN 
(1630-1694), English archbish 
op was the son of a Puritan 
clothier in Sowerby, Yorkshire, 
where he was born in October 
1630 lie was a fellow of Clare 
Hah, Cambridge, and about 
1661 he was ordained without subscription by T Sydserf, 
a Scottish bishop lillotson was present at the Savoy Con 
Icrence m 1661, and rcmunid idditified with the Presbyte 
nans till the passing of the Act of Uniformity in 1662 Shortly 
ifterwaids he became curate of Cheshunt, Herts , and m June 1663, 
lector of Kedington, Suffolk Pie now devoted himself to an exact 
study of biblical and patristic writers, especially Basil and Chry 
sostom The result of this reading, and of the influence of John 
Wilkins, master of Trinity College, Cambridge, was seen m the 
general tone of his preaching, which was practical rather than 
theological In 16O4 he became preacher at Lincoln’s Inn The 
same year he married Elizabeth 1 rench, a niece of Oliver Crom- 
well , and he also became 1 uesday lecturer at St Lawrence, Jewry 
In 1670 he became piebcndary and in 1672 dean of Canterbury 
In 167s he edited John Wilkins’s Principles of Natural Religion, 
completing what w is kft unfinished of it, and in 1682 his Sermons 
With Burnet, lillotson attended Lord Russell on the scaffold m 
1683 It was partly through Lady Russell that he obtained an 
fluence with Pnnciss Anne, who followed bis advice in regard to 
the settlement of the crown on Wilham of Orange He possessed 
the special eonfidenct of Wilham and Mary, and was made clerk 
of the closet to the king and dean of St Paul’s On his advice the 
king appointed an ecclesiastical commission for the reconciliation 
of the Dissenters He was elected to succeed the Nonjuror San- 
croft as archbishop of Cintcrhury but accepted the promotion 
with extreme reluctance, and it was deferred from time to time, at 
his request, till April 1691 In 1693 he published four lectures on 
the Socmian controversy He died on Nov 22, 1694 

Ralph Barker edited his S(rfnon 5 together with the “Rule of Faith” 
(14 \ols i6ys~i704) In 17S2 an edition of his Complete Works 
appeared m 3 vols, with L/fe by Thomas Birch 

TILLY, JOHANN TZERCLAES, Count op (1559- 
1632), general of the Catholic League in the Thirty Years’ War, 
was born in 1559 at the chateau of Tilly m Brabant He was des- 
tined for the priesthood and received a strict Jesuit education 
But, piefenmg the career of a soldier, he entered a Spanish foot 
regiment about 1574 as a volunteer, and m the course of several 
campaigns rose to the command of a company This being re- 
duced, ht again became a simple pikeman, and as such he took 
part in the famous siege of Antwerp by Parma He distinguished 
himself by his brwery and the duke of Lorraine gave him the 
governorship of Dun and Villefranehe, which he held from 1590 
to 1594 Hdiry IV attempted unsuccessfully to induce him to 
enter the service of France Somewhat later he left the Spanish 
service for that of Austria to fight against the Turks In 1602 
he became colonel in the impcnal army, and raised a regiment of 
Walloon infantiy which he commanded m the assault on Buda- 
pest, receiving a severe wound In 1604 he was made general of 
artillery, having shown great capacity and devotion to the 
emperor and the Catholic religion he was made a field marshal in 
1605 In 1610 he left the service of the emperor to enter that 
of Maximihan, duke of Bavaria the head of the Catholic League 


In 1620 he became lieutenant-general to Maximilian and com- 
mander m-chief of the field forces 

With the victory of the White Mountain (1620) the new army 
and Its leader became celebrated throughout Germany and the 
subsequent campaigns (see Thirty Years’ War) established their 
reputation The battle of Hochst (1622) won for Tilly the title 
of count 

The defeat of Kang Chnstian was soon followed by the inter 
vention of Gustavus Adolphus The opening stages of the cam- 
paign d d not display any marked supenonty of the Swedes 
At this time Tilly was commander of the impenai forces as well 
as of his own army The first great contest was for the possession 
of Magdeburg (1631) Tilly has been blamed for the atroci- 
ties which accompanied the sack of this town after its fall (May 
20) Yet his personal exertions saved the cathedral and other 
religious buildings from pillage and lire Four months later Tilly 
and Gustavus, the representatives of the old and the new art of 
war, met at Breitenfeld (qv) The victory of Gustavus was 
complete, though the imperial general, although severely wounded, 
drew off his men m good order On the Lcch, a few months later, 
Gustavus was again victorious, and 1 illy received a mortal i^ound 
He died on April 30, 1632, in Ingolstadt 

Sre 0 Klopp, Tilly m 30 jahngen Kneg (Stuttgart, 1861) , K 
Wittich, Magdeburg Gustav Adolf und Tilly, also memoir of Tilly in 
Allg deutsche Biographic^ Keym Marcour, Johann Tzerclaes Graf 
V Tilly, Villermont, Tilly, ou La Guerre de trente am (Tournay, 1859) 

TILSIT, a town in the Prussian province of East Prussia, situ 
ated on the left bank of the Mcmel or Nicmen, 57 m S E of 
Memel and 72 NE of konigsberg by rail Pop (1925) 51,071 
Tilsit, which received civic rights m 1552, grew up around a castle 
of the Teutonic order known as the “Schahuner Haus,” founded 
in 1288 It owes most of its interest to the peace signed here in 
July 1807, the preliminaries of which were settled by the em 
perors Alexander and Napoleon on a raft moored in the Memel 
Ibis treaty, which constituted the kingdom of Westphalia and 
the duchy of Warsaw, registers the nadir of Prussia’s humilia 
tion 

TIMAEUS (c 345-c 250 Bc), Greek historian, was bom 
at Tauromenium in Sicily Dnven out by Agathocles, he migrated 
to Athens, where he studied rhetoric under a pupil of Isocrates and 
lived for 50 years During the reign of Hiero II he returned to 
Sicily (probably to Syracuse), where he died While at Athens 
he completed his great historical work The Histones, m at least 
38 (Bury says 3^) books, was divided into unequal sections, con 
taming the history of Italy and Sicily m early times, of Sicily 
alone, of Sicily and Greece, of the cities and kings of Syna 
(unless the text of buidas is corrupt) , the lives of Agathocles and 
Pyrrhus, king of Epirus The chronological sketch (’OXu/i’rtoi'ixat, 
the victors at Olympia) perhaps formed an appendix to the 
larger work Timaeus was bitterly attacked by other histonans, 
especially by Polybius 

The most serious charge against Timaeus is that he wilfully 
distorted the truth, when influenced by personal considerations 
thus, he was less than fair to Dionysius and Agathocles, while 
loud in praise of his favourite Timoleon On the other hand, as 
even Polybius admits, Timaeus consulted all available authorities 
and records His attitude towards the myths, which he claims 
to have preserved m their simple form, is preferable to the ration 
alistic interpretation under which it had become the fashion to 
disguise them In chronology, he introduced the system of reckon 
mg by Olympiads, with Which he compared the years of the Attic 
archons, the Spartan ephors, and the priestesses of Argos This 
system was afterwards generally used by the Greek histonans 
Timaeus’ prose is of the Asiatic school, Cicero praises it 

Bibuooraphy— Fragments and life in C W Muller, Frag Msi 
graec i iv , frags of bks 1 ^ 11 , cd J Geffcken, Tmaios* Geographk 
des Western (1892), Polybius xii 3-28, Diod Sic xxi 17, Cicero, 
De Oral n 14, J B Bury, Anaent Greek Histonans (1909), 167 sqq 

TIMARU9 a seaport of Geraldine county, New Zealand, on 
the £ coast of South Island, xoo m SW of Chnstchurch by 
rail Pop (1927) 15,635 The shght inward sweep of the coast 
forms the Canterbury Bight and the shore-line northward from 
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Tijnaru is called the Ninety mile Beach The harbour is formed 
by breakwaters enclosmg a space of 50 acres Chief exports are 
wool, dour and frozen meat, and the industries are m connection 
with these Opals are found in the district Timaru is the chief 
town in South Canterbury distnct 

TIMBER. The terms “wood” and “timber” are not synonyms, 
for wood occurs in the veins of leaves and as strings m thick palm- 
stems, also in thicker cylindrical form m twigs of ^rubs and trees 
The term timber, synonymous with the North American term 
lumbeTf apphes solely to wood of considerable dimensions pro 
duced by trees (See Lumbering ) 

Two great classes of trees provide timber (i) Comfers, mclud- 
ing pines, spruces and larches, usually have more or less needle- 
like leaves, and their naked seeds are most frequently borne on 
cones they yield the so-called softwoods (2) Dicotyledons y in 
eluding oak, ash, beech and teak, commonly have broader flat 
leaves and their seeds are always produced in closed seed cases 
they provide the hardwoods 

Origin and Structure of Timbcr^The part of the tree 
above ground typically consists of a mam trunk and the branch- 
system whose ultimate finest branches are the leaf-beanng 
twigs 

The trunk and branches grow m length solely at their tips, 
so that the oldest part of a trunk or branch is its base and the 
youngest is its slender tip But after a portion of a trunk or 
branch has ceased to grow m length it can grow in thickness 
year after year and especially by producing new wood This takes 
its origin from a microscopically thin sheet, the cambium, lying 
between the bark and the wood the cambium deposits new wood 
outside the pre existing wood In the cool temperate climate the 
cambium produces new wood only during spnng and part of 
the summer and is inactive during autumn and winter the wood 
produced first m each year is frequently (e g , ash, Scots pine) 
different from that produced later in the year, so that a distinction 
IS drawn between the early spring wood and the later summer- 
wood (frequently termed autumn wood) In such cases a cross- 
section of the tree trunk will show a number of concentric annual 
rings, whose number is equal to the age of the legion of trunk 
cut In the case of the beech and a number of other trees, 
the annual rings show no marked differentiation into spnng wood 
ind summer-wood, but are recognisable because a very thm layer 
produced latest in the growing season differs in appearance from 
the rest of the wood Fmally many kinds of evergreen tropical 
trees (e g , mahogany) show no distinct annual rings 

In certam kinds of trees, for instance species of pines and leaf- 
shedding oaks, after the wood has attained a certain age it darkens 
m colour, so that when a cross cut of a 100 year old part of the 
trunk is taken the darker older central wood contrasts as heart- 
wood with the surrounding pale sap wood 

Structure of Wood — With the aid of the microscope it can 
be seen that a softwood consists mainly of very narrow hollow 
spindle shaped “fibres” (properly, tracheids), running parallel to 
the long axis of the trunk or branch The solid wall of each 
fibre consists of wood substance and on at least two of its sides 
shows a series of thin round patches, the pits, through which 
water or sap can pass from fibre to fibre 

In addition to the fibres, certain softwoods, including those 
of true pines, have very thm resin contaimng tubes, the resin- 
ducts, winch run parallel with the fibres In structure each duct 
m microscopic miniature recalls a tall factory chimney, as its 
central tubular hollow is surrounded by microscopic, short, more 
or less brick-shaped cells, which are hollow and have thin walls 
All commercial softwoods (excluding that of the yew) contain 
resin but some of them (e g , Californian redwood) have in place 
of resm-ducts merely resin-containing short cells 

Traversmg the wood at right angles to the fibres are thm 
stnng-like or ribbon like structures that run from the outside of 
the wood radially inwards towards or actually to the pith These 
are the medullary rays, which are usually nearly or quite invisible 
to the naked eye in cross-sections of softwoods They consist of 
more or less bnck-shaped cells, which in the sap-wood contain 
albuminous substances and at times such other nutntive sub- 
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stances as sugar, starch or fatty oil in the sap-wood they conse 
quently invite attack by aiumals and fungi Softwoods that, like 
true pines, ha /e resm ducts in the wood also possess these in 
the thicker medullary rays 

The fundamental diflerence between softwoods and hardwoods 
IS best understood if we imagine a number of the wider “water 
fibres” very greatly widened and strung end to end with their 
terminal walls absorbed, so that long continuous tubes, some 
times yards m length, are produced These water conducting 
tubes are termed wood vessels in cross-section they are often 
visible to the naked eye as ** pores ” All commercial hardwoods 
have wood vessels, which in the sap wood contain air with or 
without hquid sap In addition to the vessels, the different hard 
woods have “fibres” of various forms 

Fmally medullary rays are present, and in many hardwoods 
some of them are much thicker than m softwoods and visible to 
the naked eye m cross section, producing the so called “silver 
gram” on the radial side view of the wood of, for instance, oaks 
beech, plane, etc Their contents in the sapwood are identical 
with those of softwoods 

Sap wood and Heart wood-— The change of sap wood into 
heart-wood is a vital one, occurnng only in the living tree, and 
thus IS very different from the process of seasoning of timber 
which takes place post mortem The sap wood is living inasmuch 
as its brick shapied cells contain living protoplasm the heart 
wood IS dead, as the protoplasm dies and the cells lose their 
nutritive contents, which are replaced by air and more indigestible 
substances such as “tannin,” gums and resin The heart wood 
contains less water than the sap-wood, and its water conducting 
elements (“fibres” and vessels) become more or less plugged by 
microscopic bladders or gums, or the pits are closed Conse 
quently sap wood is more easily impregnated with wood-preserva 
tive hquids than is heart wood of the same tree In different trees 
the age at which sap wood first changes to heart wood differs for 
mstance the change takes place earher in larches than in true 
pines, so that the former have fewer annual rings of sap wood 
outside the heart-wood and produce valuable durable heart-wood 
earher m the life of the tree, and contain a smaller proportion of 
the perishable sap wood (see Dry Rot) 

Grain of Timber — Most frequently the fibres and other struc 
tural elements of knotless timber run parallel with the long axis 
of the trunk or branch, and the wood is described as being 
straight grained If a plank or post be sawn in a direction not 
parallel to the axis of the trunk, the gram of the sawn article is 
not parallel to the sides of this and the plank or post is described 
as cross grained But not infrequently the gram of the trunk (or 
branches) runs in a spiral direction as if the trunk had been 
twisted round its long axis the gram is then described as spiral 
or torse, and the timber when cut up is inevitably cross grained 
There are yet other, especially tropical, woods m which the gram 
more or less swings from a left handed to a right handed spiral 
direction, so that the wood when cut into plain boards shows 
a double cross gram or interlocked gram, and when cut along the 
radii of the trunk (“on the quarter,” nft sawn) shows roe figure, 
for instance in mahogany 

In addition to these deviations from the straight gram the 
structural elements of the wood may pursue a wavy or sinuous 
course, for instance in so called rammy-ash When the wavmess 
is exaggerated the gram is said to be curly 

Knots, being the basal parts of branches that have become 
embedded in the thickening trunk, are naturally associated with 
a change of direction of the fibres The wood of large excrescences 
on the trunk of certam trees known as burrs exhibits structure 
similar to that which would be produced by many crowded 
branches and a somewhat similar structure is shown by bird’s 
eye maple 

The fibres of most timbers overlap and dovetail with one 
andther at their ends, which are at different levels, and the medul- 
lary rays as seen in circumferential or tangential view are arranged 
apparently irregularly or in spirals But some woods when exam- 
ine from the same view-points show lines runmng across the 
gram and producing what is known as ripple marking this is 



2i8 


TIMBER 


caused by either contiguous fibres ending at the same levels with 
little or no overlapping or medullary rays placed at the same 
levels, so that the structure of the wood is tiered Such structure 
IS often shown by true American mahoganies 

Chemical Composition.^ — The wood substance composing the 
walls of the hollow structural elements that constitute the solid 
frame work or skeleton of wood may for the present purpose be 
regarded as always being composed of two mam constituents, 
h^nont and cellulose, together with smaller quantities of additional 
mou or less gum like bodies The lignone can be removed from 
the wood by steam or warm w^k acids (and is so removed m 
the manufacture of chemical wood pulp), the cellulose remain 
mg 

Tht various substances here described collectively as cellulose 
ire carbohydiates, which may be popularly defined as sugars or 
substances capible of being converted into sugars Thus cellulose 
of wood yields for instance a sugar glucose, which by fermenta 
tion c m produce ethyl alcohol (spirits of wine) Cellulose by ap- 
propriate treatment with nitric or acetic acid produces soluble 
compounds which when precipitated serve to make artificial silk, 
dopes films (collodion, etc ), and m the case of nitric acid, 
explosives 

The general agreement of all kinds of timbers as regards chem 
ical composition is illustrated by the fact that all these under 
destructive distillation yield tar and tar derivatives and methyl 
alcohol (wood spirit) 

But the vinous kinds of wood also have additional chemical 
bodies which diifcr in the different species, and include tannin like 
bodies resms scented ethereal oils and colouring substances 

Physical Constitution — Physically wood-substance is a very 
stiff jelly or /, and consequently is comparable with glue, gelatin 
or gums Like these, it is hygroscopic and swells as it absorbs 
water and shrinks as it dries Wood substance can take up only a 
definite amount of water which lies near 30% of its dry weight 
when the wood is in a saturited itmosphere A piece of wood 
containing this maximum amount in its walls but none m its cavi 
ties IS de scribed as having reached fibre saturation point and has 
iPamcd Its maximum volume when liquid water is added to it 
thi water remiins m the civities and no additional swelling 
ensues 

It IS a familiar fact tint when watei is added to dr> glue or 
gelatin these show 1 de clme m hirdness, strength and stitfness, 
ind i rise in flexibility and extensibility as wood substance is a 
gel the same changes m its properties take place when water is 
added to a piece of dry wood until fibre saturation point is 
reached Moreover, jus( as when he vt is ipplied together with 
water to glue this shows increased loss of stiflntss (by “melting ), 
so when moist ste im is applied to wood this can reidily be bent for 
the manufacture of furniture and so forth 

Tht weight or he iviness of wood is recorded as the weight of a 
unit of volume of the wood which is the density The units em 
ployed m the British Empire and United StUcs are cubic feet and 
pounds ivoirdupois elsewhere, and in scientific work, they are 
tubic centimetres and grammes 

Since the fundament il chemical composition of wood substance 
approaches identity in all timbers its specific gravity m these 
vanes but slight Iv and lies near i 55 that is dry wood substance 
weighs slightly more than one and a half times as much as water 
Consequently when two perfectly dry pieces of wood of equal 
S17C differ in weight, the one is heavier than the other because it 
contains more wood substance, m other words the densit> of per 
tectlv dry wood is a measure of the amount of wood m a unit vol 
umc The various kinds of timbers differ in their densities, some 
woods including ebony and box, even when fully seisoned sink 
m water, whereas some balsi-woods are lighter than cork Conse 
quently density facihtitcs identifie ition of ditfcrcnt woods 

Water Content — Ihe amount of witer present m a piece of 
wood is of profound practical import me e since it determines 
the weight (consequently cost of transport) si/e, shaj^e, heat 
raising power hardness strength and stiffness of the piece as well 
IS the vulnerability of the wood to attacks by fungi and insects 
It also determines the changes in these characters that will 


ensue when the wood is transferred to another place 
In commerce the water content of the wood is recorded as the 
percentage weight of the wood and contained water, but m 
scientific work and m this article, as a percentage weight of the 
wood when it is absolutely dry According to the latter method of 
recording a log of wood is described as containing 200% of water 
when it contains 200 lb of water to every 100 ib of dry wood 
Such a high water content does occasionally occur naturally, for 
instance m freshly felled swamp (Louisiana) cypress, more fre 
quent m freshly felled timber is 100% m the sap wood Heart 
wood contains much less Here a popular error must be corrected 
m cold temperate regions the wood of a tree does not contain 
less water in winter than in summer, often the reverse is the 
case 

When exposed to the open air, preferably under cover, a freshly 
felled piece of wood dries and shrinks until the water content at 
its surface has a vapour pressure equal to that of the atmosphere 
The water content of pieces of timber thus seasoned in the open 
air and not too massive, vanes according to the season and site 
between and 20% m Great Britain but is much less in drier 
climates for instance, that of Egypt, in which it may be 6% 
Brought indoors into heated work shops or rooms further drying 
and shrinking takes place, so that furniture m Great Britain con 
lams about 7 to 9%, and in drier parts of South Africa and the 
United States only 6 % or less 

idaetd in i drying oven at i temperature of ioo°C all tht 
water save th^it which is chemically combined is regarded as 
laving been dried out and the wood is described as absolutely 

dry When dry wood is once more 
exposed to moist er air it reab 
sorbs water and swells 
Different kinds of wood under 
go different chmges of volume 
with the same percentage gain 
or loss of water heavy or non 
resinous woods generally shrink 
or swell more than do light or 
resinous woods, with the conse 
quence thit softwoods usually 
show smaller changes of shape 
and volume than do hardwoods 
But shrinkage and swelling are 
not propoitional to density, for 
non resinous woods of the same 
density show considerable differ 
ences in this respect, for in 
stance Central American mahog 
any with changed water content 
undergoes comparatively slight 
change of size and shape 
A piece of wood tends to shrink 
and swell unequally in different 
directions Along the gram shrink 
age and swelling are so slight 
that measuring rods made of 
well seasoned wood are very re 
liable Across the grain shrinkage 
and swelling are many times as 
great in a radial direction 30 to 
so times and tangentially (or par 
allel to the annual rings) 60 to 
100 or more times Consequently when a piece of wood dries it 
undergoes greater or less change of shape The accompanying 
diagrams show cross sections of pieces of wood respectively cut 
into boards, joists and cylindrical rods, and the change of shape 
caused by drying the warping of boards 2 to 4 contrasts with the 
preservation of flatni ss of board i which is eut nearly parallel to 
the radii (quarter cut or nft sawn) 

A piece of wood whose fibres, like those of very knotty wood or 
burrs, run m various directions obviously is especially liable to 
spilt when dried It is partly for this reason that the burr-wood 
used in the manufacture of beautifully figured furniture is cut 



Fig 1 —SHRINKAGE AND CHANGE 
OF SHAPE INCLUDING WARPING 
Fig 2 —SHAKES AND SPLITS (A) 
SEASONING SPLIT (B) FROST RIB 
AND SPLIT (C) SIMPLE HEART 
SHAKE (D) DOUBLE HEART SHAKE 
(E) STAR LIKE HEART SHAKE (F) 
PARTIAL CUP SHAKE (G) COMPLETE 
CUP SHAKE 
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MAGNIFIED TRANSVERSE SECTIONS OF TIMBER 

Upper and lower photographs Illustrate respectively broad and narrow annua' rings of Oak Quercus robur (1 4) 
Douglas Fir Pseudotsuga taxiiolia (2 5) and Ash Fraxinus excelsior (3 6) The spring wood of their 
annual rings produced at the beginning of the growing season is more open or porous and weaker than the summer 
wood produced later m the season The proportion of weak spring wood is greater In the wide than in the narrow 
rings of the Douglas Fir but the reverse Is the cate in the Oak and Ash 
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into very thin sheets, termed veneers, which are glued on to 
straight-gramed wood Plywoods (including the commonest of 
these, three plywood) consist of thm veneer hke sheets glued to- 
gether so that the grains of the successive sheets cross one another 
at a given angle (usually at nght angles), with the consequence 
that plywood warps less and shrinks more uniformly than does 
plain wood and is less unequal in strength m different directions 
Colour^ — The different kinds of wood may be wholly white or 
in the heart may be black or have colours ranging from brown, 
yellow, red, green to violet, or mixtures of these It is quite 
exceptional for one and the same wood when perfectly sound to 
show such a wide range of variation as does that of Lmodendron 
(whose Enghsh name is Canary while wood and North American 
name is yellow poplar) this wood varies m colour from light 
yellow to green and iridescent blue The colour thus facilitates 
identification and helps to decide the decorative use to which a 
wood shall be put It is not true that dark coloured woods are 
more durable than light coloured, though this is true of the heart- 
wood when compared with the sap wood of the same timber 
Abnormal discolouration of wood is very frequently caused by 
fungi attacking the wood or its contents, such as the case with the 
blue sap (wood) of softwoods, rusty red of woods attacked by 
various fungi (including some causing dry rot), black lines and 
white patches of many rotting timbers, and sometimes false heart 
wood in trees which normally hek a coloured heart wood 
Heating Power. — The heat yielding power of a piece of wood 
sinks with increase of the water content of this consequently the 
succeeding remarks refer to wood absolutely dry During the com 
bustion of wood the heat liberated is mainly derived from the 
wood substance as the weight of this in a unit volume of wood is 
the density, it follows that the heavier a wood is the more heat 
can it supply the presence of resin in wood, however, increases 
the heat giving power But when wood is used as fuel the most 
important character often is the form in which the heat is liber- 
ated Very heavy woods produce short or no flames and bum 
slowly, light woods can produce long flames and burn fiercely con 
sequently for fire lighting or steam producing the latter are used, 
whereas for keeping rooms warm, woods of intermediate density 
(e g , oak, beech) are most efficient 
Mechanical Properties. — The trunk and woody branches of 
a tree owe their strength and stiffness mainly to their wood 
Accordingly, wood must possess strength to resist breakage or 
permanent damage by slow crushing, stretching, bending and twist- 
ing, it must also resist shock in the form of sudden application 
of these stresses it must possess sufficient stiffness to give the 
requisite pillar strength to the trunk, and when a deforming stress 
IS removed must return to its former shape 
In conformity with its difference of structure along and across 
the gram, wood differs in strength and stiffness in these two mam 
directions As regards crushing (compression) and stretching 
(tension) wood is strongest aild stiffest along the gram, and weak 
est at nght angles to this but as regards shear it is strongest at 
right angles to the gram a beam in bending is strongest and 
stiffest when the load is applied perpendicular to the gram 
Consequently, joists, beams, floor boards, posts, axe handles, 
wheel spokes and so forth are strongest when their gram is straight 
and parallel to the sides of these objects, and they are weakened 
by cross gram and considerable knots 
The remarkable mechamcal property of wood is its combination 
of strength and lightness for instance, if the crushing strength be 
divided by the density in the cases of constructional wood and 
iron, steel and other metals, the resultant value is highest m wood 
Nevertheless, the tensile strength of steel or iron is so much higher 
than that of wood that one of the former is used in engineering 
construction for members required to resist rupture by tension, 
whereas wood is often used where resistance to bending or com 
pression is needed (See Strength of Matfrials ) 

The peculiar elasttc properties of wood render possible its em- 
ployment as resonance wood, used for instance m the belhes of 
violins, and the sounding boards of pianos Wood undergoing 
decay soon declines in strength and elasticity, and even when 
only partly decayed emits when struck a dull, in place of a sharp 


ringing sound 

Wood, thanks to its structure, elasticity, low tensile strength 
and relative softness, can be riven or cleft along the grim and 
yields a more or less smooth surface 

Defects of Timber — (a) Standing Tree Wood may have 
structural peculiarities that represent defects from the mechanu il 
point of view but may enhance the value because of the decorative 
effect Ihis is the case where deviations of the gram such as 
wavy or curly gram, or abundance of knots, weaken the wood 

Always decreasing the value ol timber are long splits, termed 
shakes, directed along the gram of the standing tree These m 
cross section may run parallel with the annual rings (or contour 
of the trunk) and are termed cup shakes, and may assume the 
form of short arcs or complete circles (nng shake) m the latter 
case when the log is sawn the central part separates from the 
outer part But m cross section the shake may run m a radial 
direction, it is then a heart shake such a shake is widest 
towards the centre and tapers outward, and contrasts with the 
radial splits induced by drying of the felled timber which art 
wider at the outside and taper inwards Heart shake may assume 
the form, m cross section, of a single split traversing the centre 
and IS described as simple, or this split may be crossed at nght 
angles by another thus producing double heart shake, or, finally 
a number of splits may radiate from the centic and thus constitute 
star ^hake, which is often associated with discolouration and decay 
Radial frost-shakes are frequently associated with “frost ribs ’ that 
are visible on the growing tree as ridges running down one or 
more sides of the trunk With these shakes contrast the internal 
radially directed splits that first arise in felled timber which has 
been so rapidly dried that ^^case hardening'* has resulted 

In coniferous wood resm-cont iinmg cavities, known as resin 
pockets or pitch pockets, octasionally occur they are of varied 
dimensions but usually of width quite considerable m comparison 
with the length Some times longer rcstn vnrni easily visible to the 
naked eye traverse the wood or this may clearly show a general 
excess of resin m the absence of veins or pockets In some eases 
excess of resin or abnormal development of the ducts is due to 
wood attacking fungi In hardwoods so called gum-vein^ are 
occasionally present in Australian species of Eucalyptus, including 
jarrah aneJ m true mahoganies 

(b) Felled Timber — ^Tunnels or other cavities are also produced 
by animals m felled timber In sea water they result from 
attacks by Mollusca (eg, shipworms) or small Crustacea ief 
shrimps), and on land are due to insects Decay or rot of timber 
taking place in the standing tree or felled timber is always due 
to fungi (see Dr\ Rot), and is associated with discolouration 
and weakening of the wood but much less frequently with the pro 
duction of internal cavities 

Opposed to the shakes already considered are cross shakes, 
which are cracks or splits running at right angles to the grain In 
the overwhelming majority of eases they are due to decay of the 
wood, caused by fungi and consequent shrinkage (^ee Dry Rot) 
They render wood useless for mechanical usage But the logs 
of certain species of trees, including spruce, sabicu and some 
.African mahoganies, occisionally show cross-shakes, even when 
there is no trace of decay 

lor a discussion of Felling, forms and sizes see Lumberim 
See also Timbfr Prfservation 

Special Softwoods — ^The name cedar is given to various un 
related, usually fragrant, softwoods and hardwoods The true 
cedars (Cedrus) are familiar as trees of three kinds the Himi 
lavan deodar the cedar of Lebanon and the Atlas Mountains 
cedar Jumpers (Jumperus) supply the pencil wood cedar the 
most important being the North American J virginiana, though 
pencil slats are also made from another species growing in Kenya 
Colony the heartwood is durable, as the scented cedar wood oil 
IS antiseptic and distasteful to insects Lawson’s cypress (Cha 
maecy parts Lawsomana), indigenous in western United States 
yields the valuable Port Orford cedar Other North Amcruan 
cedar woods are produced by arbor vitae trees (Thuja), the 
durable red cedar wood (T pheata) being used for shingles 

Bald, marsh or Louisiana cypress (Taxodtum dtsttchum) grows 
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in swamps of south eastern United States and Central America 
Its durable wood is unsurpassed for conservatories 

The European larch {Lanx deetdua) is rather heavy and the 
red heartwood is very durable The rather similar North Amen- 
can timbers are those of the tamarack (L amencana) and the 
western larch (I ocadentalts) Larch timbers find many of the 
same uses as hard pmes (see later) 

Pme, true — The name pine is given to a medley of softwoods, 
but should be restricted to timbers belonging to the genus Ptnus 
Such genuine pine-timbers may be ranged into two classes, hard 
pines and soft pmes, the former of which are generally heavier 
Hard pines include one of the two most important softwoods 
of Europe, Baltic “red deal’' (Ptnus sylvestns, the Scots pine), 
which grows widely over Europe, and is represented in North 
America by a very similar timber, red or Norway pine (P 
resmosa) The name pitch-pme as applied to North (and Central) 
American timbers in Great Britain and the United States, respec- 
tively, IS liable to cause confusion m the latter country it refers 
to relatively poor wood of P npda, whereas m Great Britain 
and Europe it refers to pine timbers of the highest class produced 
by P palustris and two or three other species all exported from 
south-eastern United States to England 

Soft pines include the timber of the American Weymouth pine 
(Ptnus Strobus), which is known m England as “Canadian yellow 
pine” and in the United States as “Eastern white pine” it is 
not used out of doors but for making matches, patterns and for 
high class cabinet work 

Pmes, so called — ^A wide range of coniferous trees are known 
in Australasia as pines and include the Kauri-pine (Agatkts 
australis) of New Zealand and Huon-pine (Dacrydium Frank 
Imi) in Tasmania The Oregon or British Columbian pine is 
Douglas hr (Pseudotsuga taxifoka) which grows m the Pacific 
States of North America 

Californian redwood (Sequoia setnpervirens) has a reddish 
heartwood light m weight, very durable, and used for the manu- 
facture of shingles and patterns 
White deal is the wood of the Norway spruce (Picea excelsa) 
which IS wide spread over Europe The white wood ranges in 
quality from the common grades used in packing cases, wood- 
work of houses and pulp to mountain grown wood of the highest 
quality which provides the best sounding boards of pianos To 
similar uses the black, white, red and Sitka spruces (Picea spp ) 
are put in North America (See Spruce ) 

Special Hardwoods. — ^The ash tree (Fraxinus excelsior) is 
widespread over Europe and supplies the timber of commerce, 
which is almost solely sap wood, as any heart wood is produced 
late in life The wood is remarkably tough and, after steaming, 
( an be perm inently bent without losing its shock-resisting power 
It IS used m the manufacture of axe handles, oars, bodies of 
carnages and motor-cars, hockey-sticks and so forth In North 
America six spiecies of Fraxinus supply commercial timbers 
The beech timbers of commerce are the woods of Fagus syU 
vatica and F amencana in Europe and North Amenca respec- 
tively The latter shows a distinction into white sap wood and 
reddish heart-wood, but not so the former which is of uniform 
reddish white Being perishable out of doors beech wood is 
mainly made into articles used indoors, including furniture 
In addition to the softwoods enumerated a number of scented 
hardwoods from various countries are termed cedars of these 
the most familiar is the tropical American cedar (Cedrela odorata) 
used in the manufacture of cigar boxes and boards of boats 
Very similar to the timbers of ordinary oaks are those of the 
true chestnuts, Castanea vesca of Europe and C dentata of North 
Amenca, but these lack wide medullary rays and consequently 
display no striking “silver gram ” 

Species of Dtospyros growing in tropical Asia and Afnca supply 
the black ebonies of commerce The black of the heart wood 
may be interrupted by patches of white (m Andaman marble 
wood) or brown (m calamander wood) The Japanese and North 
Amencan persimmon woods belong to species of Dtospyros, and 
pieces of the latter have little or no black wood 
The commercial timbers are produced by several species of 


European and North Amencan species of elm (Vlmus) They 
generally have heart-woods lasting well in permanent contact witla 
water, the water-pipes of London in olden times were often 
made of hollowed trunks of elms 
Austraha is the world’s centre for the growth of eucalyptus- 
trees, a number of which produce hard, heavy, strong timber 
of large dimensions, and include jarrah, kam, taUouhWood, and 
tuart 

Greenheart is a tropical South American wood, which is gen 
erally stated to be that of Nectandra Rodtaei, varies in colour 
from yellow-green to darker admixtures of colours Resistant 
to shipworms it is used widely for piling m docks for fishing 
rods it IS pre-eminent 

Commercial hickory woods of good quality are produced by 
a number of species of Htcorta in the United States These find 
much the same uses as ash, since they are tough, but being stiffer 
than ash they can be used for the shafts of golf-clubs 
The name mahogany is improperly given to a medley of woods 
which range from white to bluish red m colour and grow m 
various countries The original mahogany was that of Swietenta 
mahagom growing in the West Indies this species together with 
the allied 5 macrophylla growing on the mainland of Central 
Amenca supply true American mahogany These reddish-brown 
woods shrink and warp but little, are durable, light and polish 
readily to yield beautiful decorative effects Any other woods 
named mahogany should share these characters Such is the 
case with West African mahoganies produced by certain species 
of Khaya (belonging to the same family, Meliaceae, as Swietema), 
which are indistinguishable by most people from the Amencan 
mahogany The West African “Gaboon mahogany” is a wood 
belonging to trees (or a tree) of an entirely different family, and 
IS not a mahogany neither are any of the so called mahoganies 
of India, Australia, the United States and South Amenca 
Maples, including the European sycamore, belong to the genus 
Acer and yield white firm woods that have a silvery sheen North 
America supplies maples used in block floorings and the beautiful 
bird’s eye maple used m furmture 
True oak timbers are produced by species of Quercus, which 
is a genus not growing south of the equator, and the commercially 
important ones are European, North Amencan and Japanese in 
origin The European timber is mainly derived from the wide- 
spread Q pedunculata and Q sessiflora, and stands apart from 
the other commercial kinds in being the sole one that can be 
safely used alone in the construction of casks and barrels for 
the storage of beer, wines and spints without causing deteriora 
tion of flavour of these Great Britain produces a umque type, 
termed “brown oak,” which is used in the manufacture of panel 
ling and furniture in Europe and North America The European 
oak imported into England is known as Russian and as Austrian 
oak, when exported from Baltic ports and Eiume respectively 
North Amencan commercial oak timbers are produced by a larger 
number of species of Quercus belonging to two groups, the “white” 
and “red oaks,” which contrast in structure 6nd uses 
Genuine lustrous satinwoods in origin are respectively East 
Indian (Chtoroxylon Swietema) and West Indian (Xanthoxylum) 
Teak timber is produced by Tectona grandts which yields 
commercial supplies only in the Indian Peninsula, Burma, Siam 
and Java The valuable yellow to brown heart-wood is hard, 
strong, stiff and very durable, moreover, unlike oak, it does not 
attack iron As the wood also “stands” well, it is excellently 
suited for use in window sills, ships and flooring The wood 
shows annual rings, and thus contrasts with such spunous teak 
timbers as “West African teak” (Chlorophora) and Indo-Malayan 
“eng or yang teak” (Dtpterocarpus) 

The two most important walnut timbers are those of Juglans 
regia, whose distribution stretches from England to northern 
India, and J nigra, which is North American The heart wood of 
both species is brown that of the former species is often traversed 
by brown lines, while that of the American is wholly of a blacker 
brown Both woods are unnvalled for the manufacture of gun- 
stocks and are excellent furniture wood, as when it has been 
thoroughly seasoned and polished it shrinks and swells very 
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little The wood has clearly marked annual rings and thus 
contrasts with two tropical spunous ‘‘walnuts,” the East Indian 
(Albtzzia Lebbek) and West African (Lovoa Klatneana) A 
third misnamed wood is known in Great Bntain as “satin wal- 
nut” (also as “hazel pme”) and m the United States, its native 
country, as gum (sweet or red) 

Confusion frequently anses in England os to the identities of 
several woods that are more or less white From the United 
States there are exported to England several kinds of wood hav- 
ing that character (i) One is named “canary whitewood” m 
Great Bntain but “yellow poplar” in America it is produced by 
the tulip-tree {Ltnodendron Ttdtptfera ) , and ranges m colour from 
light yellow to iridescent blue (2) In addition are woods pro- 
duced by true poplar trees (Populus), which arc named “cotton- 
woods” in the United States (3) Thirdly there are woods 
known in England as lime and in America as basswood, that are 
produced by lime-trees (Ttlta spp), which of course are very 
different from the limes (Cttrus) producing the famihar juicy 
fruits 

Bibliography —Percy Groom, Trees and ihetr Life Htsiones (Lon- 
don, 1907) , a finely illustrated book, giving accounts of the natural 
histones, some of the diseases, and means of identihcation of a number 
of European, North American and other species of trees, mostly yield- 
ing commercial timbers, Alex Howard, Timbers of the World (Lon 
don 1920), a comprehensive work dealing senaitm with the world’s 
most important Umbers of commerce mainly from the view point of 
their properties, including appearances and uses, and geographical and 
botanical sources it also includes special articles on the conversion and 
preservation of timber, and on artificial seasoning, A Koehler, The 
Properties and Uses of Wood (New York and I ondon 1924), an 
excellent general account of the subject, H D Tiemann, The Kiln Dry- 
ing of Lumber (Philadelphia and London, 1917), an authoritative and 
lucid exposition on the theory and practice of artificial seasoning of 
wood in kilns (P Gm ) 

TDfBER LINE, the altitudinal boundary of natural tree 
growth In any elevated area in low or middle latitudes the line is 
generally clearly marked, but its height is dependent not only on 
general but also on local climaUc and soil conditions {See 
Snowline ) 

TIMBER PRESERVATION The art of protecting timber 
from decay or the ravages of insects is of very ancient origin It 
IS probable that the Egyptians, who were experts m the preserva 
tion of organic bodies also preserved wood by artificial means 
Pliny mentions that the ancients employed essential oils, such as 
oil of cedar, ohve oil, oil of spikenard, or vinegar An even more 
universal method was to char wood to protect it from decay, a 
well-known instance of which is the charred piles under pinnmg 
the temple of Diana at Ephesus The beginning of the 19th 
century saw the introduction of modern methods of mjectmg wood 
with either salt or oil solutions Later, a further impetus was given 
to wood preservation by the mt reduction of railways, requiring 
large quantities of wooden sleepers, and by the discovery of teleg 
raphy, which necessitated large numbers of telegraph poles There 
IS at the present time an urgent need, other than that of direct 
monetary importance, for prolonging the life of timber, and that 
IS to conserve the world’s timber supply by every possible means, 
which includes, amongst others, the antiseptic treatment of tim- 
ber Antiseptic treatment was introduced into Amenca about 
1850, and gradually spread to most civihzed countries of the 
world, though in India and Australia, where extremely durable 
timbers are available, such as teak and jarrah, the treatment of 
railway sleepers has only been undertaken in quite recent years 

Causes of Decay — ^Timber may deteriorate from several 
causes, amongst the more common are decay due to fungi, the 
attack of insects and marine borers, and mechamcal defects such 
as abrasion, crushing, splitting or other types of fracture One 
of the commonest forms of decay is known as “dry rot,” produced 
by several species of fungi, of which the most important is Meru 
Itus lachrymans The number of insects which attack wood is 
very great, but probably those which do most damage are the 
death watch beetle (Xestobium rufo*vtllosum), injurious to struc- 
tural timber, the powder-post beetle (Lyctus sp ) and the common 
furniture beetle (Anobtum punctatum), destructive to furniture 
A number of marine molluscs {Teredo, the shipworm) and crusta- 


ceans {Ltmnorta, the gnbble, and Chelura) are most destructive 
to wood construction in sea water In the tropics the greatest 
enemy to timber are the termites known as white ants 
Antiseptics Used in Wood Preservation — Antiseptics used 
m the preservation of wood may be divided mto two broad classes, 
namely, oils and salts, of which the former are mostly derived from 
coal-tars, though wood tar products and certain essential oils 
must be added to the list The oils are in certain processes mixed 
with salts, as for instance in the Card process, while recently 
considerable attention has been paid to mixtures of coal tar creo 
sotes and earth oils Certain salts attracted attention as possible 
antiseptics for the treatment of timber, as early as 1705, when 
Homberg used mercuric chloride, although this salt is more com 
monly associated with Kyan, after whom the process is named 
Of ail salts which have been used in treating wood that which has 
best stood the test of time is chloride of zinc, discovered by 
Bouchene, but known as Bumettizmg, after Sir Wilbam Burnett 
Copper sulphate was used as long ago as 1840 but has since fallen 
out of favour, the most recent to be seriously considered are 
fluoride salts, which were first exhaustively tested by an Austnan 
engineer, named Malenkovic Between 1904 and 1908 an entirely 
new process was brought out by Powell, which consisted in boihng 
timber in molasses, to which was added a small percentage of 
arsenic for use where white ants were prevalent 
It was Bethell who started on practical lines the treatment of 
wood with coal tar products m 1838, though it is certain that the 
possibility of injecting these oils into timber was attempted before 
this date Probably no name is better known in connection with 
timber preservation than that of Bethell, who used a product of 
coal tar commercially known as creosote, which is at present by 
far the most popular antiseptic m use It should here be noted 
that true creosote is a wood tar product, though the word is now 
commonly and erroneously used for the coal tar product Coal 
tar creosotes differ greatly in composition depending on the 
quality of the tar and the coal from which they are produced and 
various commcrci il grades are prepiared to meet diiferent require 
ments For standard products the British Engineering Standards 
AssoaatioiPs Specificatton, No 144/, 1921, dated Aug 1921, 
should be consulted 

Methods of Treatment — Before treatment all bark should be 
removed and the ends of the timber cleansed It is important to 
note that the inner bark either stops or retards lateral penetration, 
which IS one of the most difficult obstacles to be overcome All 
processes, with the exception of the Bouchcrie and Powell pro 
cesses, require that the timber should be seasoned The degree 
of seasoning required will vary with the process, the class of tim 
ber to be treated and the use to which it is to be put The moisture 
m wood occurs in the pores and cavities between the fibres and m 
the cell walls, the former being termed free water and the latter 
sorbed water As the timber seisons, the free water is first given 
off until there remains from 25% to *^0% by weight of the sorbed 
water The moisture content should be reduced to below 20%, 
so that all the free, and part of the sorbed moisture disappeirs 
leaving the cavities free to take up the antiseptic 
The methods by which timber may be antiseptically treated 
fall under three heads, namely, the brush method, treatment in 
open tanks and treatment in closed cylinders under pressure 
By the open tank method the timber is immersed either in 
coal-tar creosote or a salt solution, in a tank which is heated by 
placing a fire beneath it, or preferably by means of steam coils 
The antiseptic is gradually raised to a temperature of 90® C 
to 95® C, maintained at that temperature for a period dependent 
on the thickness of the material under treatment, and then allowed 
to cool down to atmospheric temperature The heating period 
should generally speaking, be maintained for an hour for every 
inch in thickness of the material When the timber is heated in 
the solution it expands, and air is expelled from the cellular and 
intercellular spaces, as the timber cools that air is replaced by 
antiseptic Fair penetration may be obtained by this process 
which m pme wood sleepers containing a moderate percentage of 
sapwood, amounts to approximately 5 lb per cubic foot This 
method of treatmg timber is applicable to cases where moderate 
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quantities of timber have to be dealt with A process by which 
wood IS treated with saccharine solutions, known as the Powell 
process, is carried out in open tanks, the timber is boiled in a 
diluted solution of sugar, to which a small percentage of arsenic 
IS added for protection, in tropical countries, against the attacks 
of white ants The process consists m boiling green timber for 
several hours, the time varying according to the dimensions and 
species of wood under treatment It is then allowed to tool down 
and is placed in a drying chamber This process his been success 
fully employed m Australii, while extensive tests carried out with 
Powellized sleepers on Indian railways give good results 

Pressure Processes — Phesc are earned out m cylindrical re 
torts varying in size from 6 to 9 feet in diameter, and 30 (0 160 
feet m length, capable of withstanding a pressure of 200 lb per 
square inch, and fitted with doors at either one or both ends 
Inside the cylinder are placed rails to take the trolleys on which 
the timber is loaded, and below the rails is inserted a system of 
stiam pipes for hciting the antiseptic solution, and in certain 
plants a steam spray line To the cylinder ire attached pressure 
and vacuum pumps and in some cases air pumps A second cyl 
mder or storige tank is generally provided, which is generally 
placed above the pressure cylinder Surrpunding the treating 
plant is the timber y ird which is conveniently laid out with feeder 
lines to nnd from the treating cylinder The Full-cell or Bethell 
process, which employs (oil tar creosote, consists in subjecting 
the seasoned timber to a pressure of 100 to 180 lb for one or 
more hours, after which the oil is run off and the timber allowed 
to drip In some cases a vacuum is drawn for a short period, to 
hasten the removal of the coal tar creosote left on the surface of 
the timber Some ope r it 01 s when dealing with green timber, first 
subject It to a steaming period of several hours, and then draw a 
vacuum for one or two hours, m order p irtially to remove the free 
moisture in the wood but this does not result in such satisfactory 
penetration as does the treatment of seasoned timber Treatment 
by i full cell process results in an absorption of from 7 to 15 lb 
of coal tar creosote per cubic foot 

The open cell process may be carried out according to two 
different methods, om method was patented by C B Lowry by 
which the cod tar creosote is run into the cylinder at a tempera 
turc of 200® 1 , and a pressure of from 180 to 200 lb is applied, 
until no more oil can be forced into the timber, te ^ until the tim 
ber has been treated ‘ to refusil ” The pressure is then released, 
the oil run off, and a vicuum driwn until the oil in the inter 
cellular spices has been removed, this oil miy amount to 40% of 
the original absorption, leaving some 6 to 7 lb per cubic ^ot 
behind in the timber The other open cell process, discovered by 
Ruping aims at as deep a penetration as possible and at the same 
time economizes recovering, as dots the Lowry process, a portion 
of the oil originally introduced To carry out this process a second 
cylinder cipiblc of withstanding 100 lb air pressure, is placed 
It a higher level than the treating cylinder The air dried timber 
IS placed in the treating cylinder and subjected to an air pressure 
of 60 to 80 lb per squ ire inch The high level cylinder is filled 
with the preservative to within i few inches of the top and an 
cquil air pressure is applied to its upper surface The antiseptic 
IS then allowed to flow by gravity from the upper to the lower 
(\linder, the air disphced in the latter being led into the former 
by a by piss The two cylinders arc then clisconnectcd and the 
pressure m the treating cylinder is gradually raised to 150 lb per 
square inch and held there until 10 to 12 lb per cubic foot have 
been absorbed The pressure is then released and the oil run off, 
this results in a parti il vacuum being set up, and allows the com- 
pressed air in the wood to expand ami to force out the surplus oil 

A process invented by Card for which a patent was granted in 
1906, consists in treating timber with a mixture of 20% coal tar 
creosote and an 80% solution of chloride of zinc the strength of 
the latter being regulated so that \ lb of dry salt be taken up per 
cubic foot It IS a full cell process, the operation being similar to 
that of the Bethell process, except that the mixture is kept in 
emulsion by a powerful centrifugal pump which circulates it 
through a spray pipe 

Bibitocraphy — H F Weiss, 7 ke Presfrvntwn of Sirwiwal Timber 


(1916), A J Wallis-Tayler, The Preservation of Wood (1917). 
the publications of the Govt of India Forestry Research Inst , and 
of the U S A Forestry Prod Lab , Madison, Wis (R S Pn ) 

TIMBER-^WOLF (Cams 
ocadentahs) , or grey wolf, an 
American species (see Wolf) 
The length of good specimens is 
about 6410 , inclusive of the tail, 
and the range of colour is from 
black to white Cattle ranchers 
and shepherds have established a 
war of extermination against this 
wolf and the coyote 
TIMBREL or TABRET 
(the tof of the ancient Hebrews, 
the deff of Islam, the adufe of the Moors of Spam), the principal 
musical instrument of percussion of the Israelites, identical with 
the modern tambourine The tabret or timbrel was a favourite 
instrument of the women, and was used with dances, as by Miriam, 
to aci ompany songs of victory, or with the harp at banquets and 
processions, it was one of the instruments used by King David 
and his musicians when he danced before the Ark 
TIMBUKTU (Fr lombouctou), chief town of a district of 
the colony of French Sudan, French West Africa, 9 m N of the 
mam stream of the Niger m 16® N and W 
Timbuktu lies on a terrace formed by the southern scarp of the 
Sahara, about 800 ft above sea level, surrounded by sandy dunes 
covered with mimosas and other spiny trees Timbuktu com 
municdtes with the Niger by a series of mangots or channels 
with alternating flow, which fill at flood time and empty them 
selves into the Niger when the dry season supervenes In Janu 
ary, the maximum period, the waters reach the walls of the town 
through the marigot from Kabara, which is the port of Timbuktu 
limbuktu has been described as “the meeting point of the 
camel and the canot,” “the port of the Sahara m the Sudan,’ 
and (more correctly) “the i>ort of the Sudan m the Sahara ” It 
was formerly a much larger place than it was found to bt at the 
time of its occupation by the French in 1893-1894 Extensive 
rums exist north and west of the present town The great mosque 
which at one time stood in the centre of the town now hes near 
the western outskirts, where its high but unsightly earth tower 
forms a striking landmark The mosque of Sidi Yahia (in the 
centre of the town) and that of Sankore in the north east also 
possess prominent towers Whereas m 189*5 the town was little 
more than a vast rum, under French protection the inhabitants 
relieved from the fear of Tuareg oppression set about repairing 
and rebuilding their houses, new streets were built, European 
schools churches and other establishments were opiened But 
Timbuktu has not yet recovered, the population is only 7,000 
with a majority of Sonrhai, at the time of the commercial trans 
actions from March to June, the population reaches 25,000 
The industries of Timbuktu — cotton-weaving, earthenware, 
leather work and embroidery — are of subordinate importance, 
and the great bulk of the people are occupied exclusively with 
trade The whole traffic of the surrounding lands converges on 
Timbuktu, two great caravans of 3,000 or 4,000 camels are yearly 
charged with salt from the Taudeni district, salt being an article 
which tht Niger countnes lack 

Timbuktu, which possesses some valuable Arabic manuscripts 
— ^notably the 7 'ank es Siidatif a 17th-century history of the 
Sudan wntten by Abderrahman Sadi of Timbuktu — and is a 
centre of Moslem teaching, is a converging point of the chief 
west Sudanese and Saharan races — ^Arabs or Arabized Berbers 
to the west, Sonrhai m the immediate vicinity, and thence 
south-eastwards along the Niger, Ireghenaten or “mixed” Tuareg 
southwards across the Niger as far as the Hombori Hills and 
in the fertile Libbako plains beyond them, Fula, Mandingos, and 
Bambara in and about the city, and Imoshagh (Tuareg) belonging 
to the Awellimiden confederation mainly to the north and east 
The local admimstration — preserved under French rule — is 
in the hands of an hereditary kahta, a kind of mayor, descended 
from one of the Ruma families (A Be ) 
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History — ^The history of Timbuktu is intimately connected 
with that of the city of Jenn6 and the Songhoi empire The 
Songhoi (g v) are a negro race reported to have come to the 
Niger countries from the Nile valley In the 8th century they 
made themselves masters of a considerable tract of country 
within the bend of the Niger, and built the city of Gao (qv ), 
20om in a direct line S S E of Iimbuktu, making it their capital 
In the nth century they were converted to Islam Besides Gao 
the Songhoi founded Jcnn6 (qv), which early attained con 
siderable commercial importance Meanwhile ( 1 1 th centur> ) a 
settlement had been made at Timbuktu by Tuareg Perceiving 
the advantages for trade with the north offered by this desert 
rendezvous the merchants of Jenn^ sent agents thither (i2th 
century), and Timbuktu shortly afterwards became known to the 
inhabitants of the Sahara and Barbary as an excellent market for 
their goods, and also for the purchase of the many commodities 
of the western Sudan In the 12th or isth century Timbuktu 
fell under the power of the Mandmgo kings of Melle or Mali 
a country lying west and south of Jenn6 Its fame as a mart 
for gold and salt spread to Turope, ‘Timboutch’ being marked 
on a Catalan map dated 1373 In 135'? it had been visited bv the 
famous traveller Ibn Batuta In 1434 the luareg made therfisclvcs 
masters, of the city, which in 1469 was captured by the Songhoi 
king Sunni Ah It was at this time (1470) that Iimbuktu was 
visited by an Italian Beneditto Dei In the davs of Sunnis sue 
ressor Askia (1494-1529) the Songhoi empire reached its highest 
development, and Timbuktu rose to great splendour The “uni- 
versity” of &ankor6 became a chief centre of Mohammedan cul 
ture for the peoples of the western Sudan 
The riches of Timbuktu excited the cupidity of El Mansur 
sultan of Morocco, who, in 1590, sent an army across the Sihara 
under an “Andalusian” Moor (that is a Moor descended from 
those expelled from Spam), which captured Timbuktu (iSQi) 
and completely broke up the Songhoi empire For ibout 20 yeirs 
after the conquest the pasha who ruled at Timbuktu was nomi 
nated from Morocco, but the distance of the Niger cointrus 
from Marrakesh enabled this vast viccroyalty to throw off all 
allegiance to the sultan of Morocco T he Niger Moors known as 
Rumas after El Mansur’s musketeers quarrelled continually 
among themselves, and oppressed the negro tribes By the end 
of the 1 8th century two hundred years of oppression had reduced 
Timbuktu to comparative desolation and poverty By this time 
the whole country was m a state of anarchy and in iSoo the 
Tuareg swooped down from the desert and captured the place 
They were in turn (1813) dispossessed by the Tula, who in 1840 
gave place to the Tukulor (Sic Senlcai, iftstory ) 

At this period European interest in the region had revived 
Maj Gordon Laing, who had reached Timbuktu from Tripoli m 
1826, had been murdered by order of the Fula, but Rene Caillie 
coming from the south, had been in the city in 1828 and had 
returned in safety Heinrich Barth, an officially accredited repre 
sentative of the British Government, reached Timbuktu from the 
Central Sahara in 1853 and some effort was then made to bring 
the place under British influence El Backay (Bakhai), the sheikh 
who received Barth, gave him letters professing much friendship 
for the British, and m a letter to El Backay, dated April 15, 
1859, Lord Clarendon, secretary of State for foreign affairs, 
said that “the friendship binding us shall not diminish through 
the centuries” and “as our Government is very powerful we will 
protect your people who turn to us ” A nephew of El Backay’s 
went to Tripoli, saw the British consul and was told that a 
British steamer was ascending the Niger and that the Government 
had recommended those on board “to make every effort” to 
reach Timbuktu But no one from the lower Niger reached El 
Backay, whose influence appears to have declined after Barth s 
visit and no further attempt appears to have been made by 
the British to keep in touch with Timbuktu Indeed, between 
Barth’s visit and the French occupation only one white man, 
Oskar l^enzj, m 1880, reached Timbuktu and he crossed the desert 
from Morocco It was in the following year, 1881, that the 
I^rench, thrusting forward from Senegal, began the conquest of 
the countries of the Niger bend When they reached Timbuktu 
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in December 1893 they found that the town had again t alien 
beneath the rule of the Tuareg The townsfolk, indeed, from the 
time of the decay of the Ruma power being at the mercy of all 
comers were content to pay tribute to each in turn and some 
times to more than one simultaneously for which they indemni 
tied themselves by peaceful intervals of trade whenever the land 
routes were open and the Niger clear of pirates But at times e\en 
the short tract separating the town from kabari was so beset 
with mirauders that it bore the ominous name of ‘ Ur-immandess ’ 
that IS, “He (God) hears not ” Little wonder then that the 
townsfolk freely opened their gates to the French as soon as 
Licut Boiteux reached kabara in command of a small flotilla 

The occupation of the town, against orders was a daring exploit 
of a handful of marines Ihe force which ‘ garrisoned’ Timbuktu 
consisted of seven Europeans and twelve Senegalese The some 
what larger body left with the gunboats was ittacked by the 
Tuareg (Dec 28) and suffered severely C ol T P E Bonnier 
who was at Mopti, 200m to the south west marched to the relief 
of Boiteux and entered Timbuktu without opposition on Jan 
10, 1894 He then set out with about 100 men to (histise the 
nomads In the night of J in 14-15 his camp was surprised and 
the colonel and nearly ill his men perished The enemy did not 
follow up their victory, and within a short period French rule 
was firmlv established in Timbuktu In 190? the Fnnch luthon 
ties placed commemorative tablets on the houses occupud by 
the four travellers, Lamg, Barth, Caillie ind Len/, during their 
stay m Timbuktu Lnder 1 rench rule the town has regained a 
measure of importance 

Bibliography — The chief original authorities arc the fartk es 
Sudan (trans Houdas, Pans lyoi), and Ahmad Babas ‘Chronicle’ 
(tians Barth), in Znt^ch dei morgenland Gcselhch i\ 826 Among 
mtdiaival wntirs, s(( Lspceially Ibn Batuta and Leo Afneanus Of 
early European records Birth’s 1 raveU are thi most imiiortant \ 
popular account is F Dubois Itmbuctoo tht Mysterious (London 
1806) Consult also O 1 enz, Iimbuktu (Leipzig, 1884) 1 idv Lugird 
1 1 roptcal Dtpendtney (London 190s) C D Priest, Timbuktoo,’ 
Nat Ceog Mag , vol \lv (1924) (h dc la Roncicre La Dei ouierte 
de lAfrtque an Moyin Age, s vols (Cairo, n)2%-2y) , I leut Pefon 
tain Histoire dc Tombouctou,’ Hid LomiU Riudts Hist et Sc 
Afnque ocetd Fran, vol \mi (192) (FRC) 

TIMBY, THEODORE RUGGLES (1819-1909), Amen 
can inventor, was born on April 5 1819 in Dover, New \ ork His 
most noted invention was the revolving turret which he first 
conceived in 1841 He first constructed a small model and dis 
played it in Washington Later he built a sttam propelled model 
in Syracuse, NY (1842) This he exhibited in the city hall New 
York, where it was inspected by President Tyler and his cabinet 
In 1843 he obtained a caveat from the patent office During the 
Civil War, when the ^Merrimac” had been constructed with heavy 
iron armour by the Confederate Government, it became evident 
that a new type of ship must be built to compete with it At this 
juncture John Ericsson came forward with plans for a floiting bat 
tery These plans were presented to the naval department and 
promptly accepted Immediately an organization known as the 
“Battery Associates’ was formed to build armoured ships accord 
mg to Ericsson s plans When Timby heard of this Gov ernment 
contract he presented the caveat for his patent on the revolving 
turret, which was to be the mam fciture of Fricssons floating 
battery The Battery Associates, recognizing Timbv s claim 
agreed to pay him $5 000 on each turret built Soon afterwards 
with Ericsson as engineer of the design and construction the 
battleship “Monitor” was completed When she met the ‘Merri 
mac” and gamed her famous victory, Ericsson was given general 
recognition as the inventor of the revolving turret No serious 
efforts were made to correct the misapprehension until Timby s 
death From 1861 to 1891, Timby invented and patented at home 
and abroad, a system of coast defences, such as the sighting and 
firing of heavy guns by electricity, the tower and shield, the cor 
don across a channel , the planetary and subterranean systems and 
numerous modifications of the turret system He died m Brook 
lyn, NY, on Nov 9, 1909 

See the Memorial to ihe >f7tk Congress for Recognition of T R 
Timby by the Patriotic League of the Revolution (1902), and the 
Memorial to T R Timby (1911) bv the Timby Memorial Trust 
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TIME, the general term for the experience of duration For 
time in its psychological sense see Space-Time, for time in 
music, see below, for the methods of reckoning time see Calen- 
dar, Day, Month, and the articles Time Measurement and 
Time, Standard 

In Music, time is a terra signifying the number of beats in 
a measure or bar When there is an even number of beats, as 2 or 
4 the music IS said to be in common or duple time When there 
are 3 beats m a measure it is said to be in triple time Further, 
when the beats are of the value of an aliquot part of a semibreve 
the time is termed simple Thus four crotchets, or their cquiv- 
ilents, m a measure constitute simple common time, while 
three crotchets, or their equivalents, constitute simple tnple time 
When, on the other hand, the beats are of the value of dotted 
notes, and therefore not ahquot parts of a semibreve, the time is 
termed compound Thus four dotted crotchets in a measure con- 
stitute compound common time, while three dotted crotchets m a 
measure constitute compound triple time The time of a composi 
tion IS indicated at the beginning by what is termed the ‘^time 
signature,” in the shape of a fraction specifying the number of 
ahquot parts of a semibreve which each measure contains, as 
f (»4 crotchets) or J (w3 quavers) 

TIME, STANDARD In an isolated community clocks 
and watches would naturally be set to the local mean time {see 
Time Measuri-mpnt) and before the period of railway com- 
munication the different towns as a rule kept local time 

The need for a more systematic plan of standard times was 
chiefly felt in America Whilst the railways in England were run 
by Greenwich time, and the railways in France by Pans time, it 
was not to be expected that railway systems in the middle and 
western States would adopt Washington time, differing by several 
hours from the local time of the region which they served Hence 
each railway had its own time, or, in the case of the longer 
lines, several different time zones, and great confusion arose at 
overlapping points The remedy of this state of things is due to 
Sandford Fleming, a Scotch Canadian, who in 1878 brought for 
ward the plan of adopting for the whole earth 24 standard meri- 
dians 15® apart m longitude, starting from Greenwich These 
meridians were to be the centres of 24 time zones, m each zone 
the time adopted would be uniform, and it would change by one 
hour m passing from one zone to the next After long discussion 
the railway managers of the United States and Canada decided to 
adopt the system 

Zone time based on the Greenwich mcndian is now adopted 
almost everywhere except m Holland In most countries the time 
differs by an integral number of hours from Greenwich time, in 
accordance with the original plan, but m some of the British 
dominions, also m Venezuela and Uruguay, a compromise involv- 
ing half hour differences has been adopted European countnes 
(except Holland) are ranged m three groups, keeping respectively 
Greenwich time, mid European time (one hour fast), east 
European time (two hours fast) In the United States and Canada 
there art five time zones, called Atlantic, Eastern, Central, Moun 
tarn, Pacific respectively 4 5, 6 7, 8 hours slow on Greenwich 
time A full list of standard times of the different countnes, as 
well as of those keeping non-standard time is pubhshed year by 
year m the Nautical Almanac 

In the summer months a number of countnes advance their 
time by one hour or, as we may put it, adopt the time of the 
next zone to the east Thus legal time in Britain is Greenwich 
time m winter and mid European time in summer This plan was 
first brought into practice m Germany early in 1916, closely fol- 
lowed by Austria, Holland, Denmark and Norway These coun- 
tnes, except Holland, have since abandoned it In England a 
movement in favour of this plan of ^‘dayhght saving” had existed 
for some years, led by William Willett, a bill to introduce it 
passed the second reading m 1908, and again m 1909 Under 
pressure of war economy and persuaded by the example of Ger- 
many, parliament adopted the measure in May 1916 The ad 
vantage of summer ttmey as it is called, depends very much on the 
latitude, and it is scarcely suitable for more northerly or south- 
erly countnes, it is rather unpopular in agricultural commum- 


ties In Britam, France, Belgium and Holland, where it con- 
tinues to be used, it is strongly supported 

The advantage of adopting a continuous reckonmg of the hours 
from 0 to 24 mstead of using the divisions a H and pm; is ob- 
vious, and this reckomng is now in general use in some coun- 
tnes For civil purposes the reckonmg starts from midmght In 
astronomy, however, there exists a reckomng, called astronomical 
time, beginning from noon, thus March 10 15^ astronomical time 
IS 3 A M on March ii by civil time Up to 1925 astronomical reck- 
oning was used m the national ephemendes, but it was found that 
this caused some difficulty and confusion to seamen, and an 
international agreement was made to adopt civil reckomng m the 
ephemendes from 1925 onwards It was recognized that this 
would probably lead to the abandonment (total or partial) of the 
astronomical reckonmg by astronomers themselves Unfortu 
nately, the decision was interpreted m some quarters as implying 
a change of nomenclature — that “astronomical time” was hence- 
forth to mean civil time — a purposeless and confusing change for 
which there is no authoritative sanction The most prominent 
offender was the Bntish Admiralty, who caused m this w^y a 
change in the use of the designation GMT (Greenwich Mean 
Time) in the Nautical Almanac without authority The situation 
was considered by the International Astronomical Union jn 1928, 
who advised astronomers not to use the letters GMT m any 
sense for the present The terms Greenwich Civil Time (G C T ), 
Weltzeit (W Z ) and Universal Time (U T ) denote time meas- 
ured from Greenwich mean midnight and are not ambiguous For 
time reckoned from mean noon the expression Greenwich Mean 
Astronomical Time (GMAT) is the most satisfactory The 
Julian day is counted from Greenwich mean noon as heretofore 

(A S E) 

TIME MEASUREMENT. The problem of the measurement 
of time demands a reference to its philosophical foundation, if 
it is to be viewed otherwise than as an empiric treatment of a 
practical necessity Without touching the contention of relativ- 
ists that time is m a certain sense merely a fourth dimension added 
to space, we may take it that to any individual it appears differ- 
ent and separate from his space, and is simpler than space to 
treat because it has merely one dimension The difficulty arises 
precisely because of this fact, that it is fundamental and there 
IS nothing similar or simpler to compare it with Duration, per- 
manence, existence even, all presuppose the lapse of time and 
therefore some means for its detection, or, what is the same thing, 
some primitive measure of it The fact upon which all these ideas 
are based is the possibility of repetition of expierience When ex- 
periences are repeated, closely enough, we associate them with the 
ideas of things and reality Such appears to be the psychological 
history of the construction of our world We look then for the 
measurement of time to some process with recogmzable repeti 
tions, which may be counted This replaces the impalpable idea 
of duration by counted steps and thus brings time mto the class 
of measured quantities Pulse beats, the alternations of day and 
night, the periods associated with definite spectral lines are in- 
stances of natural processes that have actually served this pur- 
pose, besides artificial instruments such as the balance watch and 
the pendulum clock, but to isolate the essential features we may 
idealize an instrument for the measurement of time as a gyroscope 
(a) mounted without friction inside a case (b), which may or 
may not itself rotate, and is held, friction free, at the common 
axis (0) , or more abstractly still we may imagine two particles 
A, B, revolvmg at different angular speeds about a common centre 
o Each new passage of a past b is a repetition, givmg a countable 
step of time This may be used for measurement of time precisely 
as a pair of compasses is used for measurmg space If we do not 
know that the revolution of a with respect to b is constant, that 
corresponds to the use of a pair of compasses not known to be 
stiff at the jomt, the measure can still be made for what it is 
worth and may be the only one possible If the lapse of time 
measured falls between two integral counts, we have the problem 
of subdividing the standard unit by constructing a smaller one 
which IS standardized by comparing it with the standard No new 
problem, theoretical or practical, is introduced thereby, and 
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known methods are applicable to its treatment The parallel and 
contrast between the measurement of time and of one dimensional 
space may be probed further Measurement of the latter is ef« 
fected practically through the construction of an (arbitrary) 
standard yard or metre, from which copies are taken and com- 
parisons made If a copy a' b' is compared with the standard a b, 
the mark a' is seen to agree with the mark a, at a particular time, 
and the mark b' to agree with the mark b, at a different time, the 
difference being the time taken by the observer to travel from A 
to B If we introduce mirrors at a', b', so that the congruences may 
be observed simultaneously, this does not abolish the time differ- 
ence but only reduces it by making light the traveller The dif- 
ference IS essential in kind Now consider the standard for time 
measurement, a g3nroscope m which there is a mark a, rotating 
within a case on which there is a mark b Compare this with a 
copy a', b' The cases b, b' may be m rotation, and the marks 
B, b' cannot be brought into permanent coincidence Thus the 
step of time between two passages of a' across b' may be com- 
pared with that occupied between two passages of a across b, 
only with an allowance for the time taken for a signal to pass 
across the space between b and b' If b and b' are the same, as 
they may be if both are effectively the sphere of stars, then the 
allowance for the passage of the signal is abolished, and the com- 
panson of the two standards of time is mos^ perfect than that 
of two standards of distance, the reason for this is that for the 
two ends of a standard of space we cannot have the same time, but 
for two ends of a standard of time we can have the same point of 
space We can pass to and fro m space but not in time 
If two points Ai, Ag pass across b at an interval which is an 
ascertained fraction of the penod of Aj, with respect to b, then, 
knowing nothing else about thenUf an hypothesis is required, in 
order to tell from this observation what fraction of four right- 
angles Ai Ag subtends at o If a,, Ag rotate as if rigid and uniformly, 
the fraction is the same as the fraction of the period If they ro- 
tate independently, say under the action of the same acceleration 
to the centre o, no conclusion can be drawn without further data 
Generally it must be remembered that in order to define the mo- 
tion, e g , in Its relation to the right angle, it would be requisite 
to define first the metric of the space in which it takes place m 
addition to assigning its own ^law But in the absence of special 
statement, rigidity and uniform rotation will be presupposed, 
making the time interval and the angle A^OAg equivalent measures 
Units of Time« — ^The practical standard for measuring time 
IS the rotation of the earth, and is very close to the ideal one If 
we take the earth as the body a and the sphere of stars as the 
body b enclosing it, their relative period gives an observable 
unit of time, the so-named sidereal day It differs from the mean 
solar day employed in civil reckoning in a way defined below The 
stars are, of course, not quite fixed with respect to one another, 
but as they are their own standard of reference, their mean is 
fixed, and there appears to be no meaning to be attached to the 
idea that it is in motion, especially if we allow in the case of each 
star for all systematic apparent motions such as those due to the 
earth and the sun, and the individual motions peculiar to each 
star, leaving only an accidental residuum to cancel itself out 
Taking then the mean of the sphere of stars as the zero, and 
supposing the local Euclidean geometry continued outwards to 
mark the positions of the stars, the rotation of the earth with 
respect to the sphere of stars becomes an absolute quantity, that 
IS to say, a quantity completely defined In describing it so, some 
practical qualifications are subsumed Thus, small allowances 
varjdng in different latitudes and different times of the day and 
year require to be made on account of the finite velocity of 
light by which the stars are recognized Also, it is convenient 
to measure from a slowly moving zero, the equinox, which is easier 
to identify than the mean of the stars Reference is made to these 
and others below The principle is unchanged 
A smaller umt than the day is provided by the pendulum clock, 
of which one beat or a semi-oscillation equals a second, of which 
there are 24 X6oX6o«- 86,400 in the day Much loose wntmg is 
found in relativist literature about ^'clocks,” as though the clock 
were a simple mstritment which it was unnecessary to define 
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further Such is not the case We may regard the clock as a 
machine to imitate the rotation of the earth If the 24 hours dial 
of a sidereal clock is imagined as set in a plane parallel to the 
equator, with the right side up, its index will continue to point 
always to the same star The theory of the clock is complicated 
and has nothing primitive about it It indicates, however, that the 
construction of a clock that shall go uniformly is possible, but 
the practical execution of clocks, though enormously improved 
recently, is not perfect The going is liable to derangement from 
a number of causes, not all of which are clear In short, the clock 
is in the position of a secondary standard only, which must be 
adjusted to the primary standard, viz , the sidereal day or ob 
served rotation of the stars The same remarks apply with in 
creased force to portable watches and the marine chronometer, 
in which the beats are given by a balance wheel actuated by a 
spiral spring The method by which the clock is adjusted to the 
rotation of the earth is desenbed below To subdivide the second, 
given by the beat of the clock, various devices are employed which 
are desenbed more particularly in the article Chronograph In 
principle, they all rely upon converting time measures into space 
measures, by introducing a machinery that shall move a re 
cording paper at a sufficiently uniform speed, making the clock 
mark seconds upon this, or, alternatively, making a tuning fork 
or other rapid vibrator impress closer marks and subdividing the 
distance between the marks by any device suitable for space 
measurement When we go beyond times which the chronograph 
can record, we have passed out of the region of actually countable 
steps of time 

h or a larger measure than the sidereal day, we turn to the year 
The year can only be defined precisely by means of a curiously 
elaborate theory The year being the period of the revolution of 
the earth about the sun we must define its motion and the point 
to which It returns Since the motion is perturbed by the moon 
and the other planets, the orbit does not repeat itself, and any 
specification has no more than an “instantaneous” value at an 
assigned epoch The process is to form a “theory of the sun,” as 
signing its motion, for we may just as well contemplate geo- 
metrically a motion of the sun round the earth, as of the earth 
round the sun To do this, all the observations of the sun’s posi- 
tion are assembled, over the whole period of time for which they 
can be considered sufficiently exact, and the orbit is detennined 
of a character assigned by theory, and agreeing with the observa- 
tions as well as they allow over the whole period The outcome 
IS an ellipse of changing shape in a changing plane The changes 
of course are small and slow, but by no means negligible The 
mean motion with respect to the stars may, however, be taken 
as unchanged, and this defines the length of the sidereal year But 
as remarked elsewhere, a return relative to the stars is not con- 
venient to identify It is more convenient to count from the 
equinox, or point where the equator intersects the sun’s path A 
return to this point corresponds also with a return of the seasons 
Hence we define the tropical year, which is shghtly shorter than 
the other because the equinox is m regressive motion 

From the theory of the sun comes also the definition of a deriv- 
ative but indispensable measure, viz , mean solar time The mean 
solar day is the mean period of rotation of the earth with respect 
to the sun The sidereal day is the period of rotation of the earth 
with respect to the equinox If the sun makes a circuit of its orbit 
starting from the equinox, in a tropical year, the earth will have 
rotated just one time more with respect to the equinox than with 
respect to the sun in that period The tropical year is found to 
contain 366 2422 sidereal days Hence it contains 365 2422 mean 
solar days, and we have two parallel sets of units, days, hours, 
minutes and seconds, in the ratio of i 002738 i, or i i— 002730, 
the solar unit being the greater Moreover, the mean solar 
day starts at a different point from the sidereal day The 
latter starts when the equinox is on the meridian The former 
starts when an artificially defined “mean sun” is on the meridian 
The “mean sun” is an imaginary body defined for the purpose of 
keeping time, in such a way that it moves in the equator in agree- 
ment with the apparent sun’s mean motion in the ecliptic It is the 
transit of this body across the mendian of Greenwich that gives 
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the zero for “Greenwich mean time ” As, of course, the “mean 
sun’’ cannot be observed, its reputed place with respect to the 
stars IS calculated from the theory of the sun, m advance, in the 
ephtniendts, and this permits us to observe other stars instead of 
It and to deduce the moment of its transit By these me ms any 
obst rvatory of known longitude, constructs for itself ‘ Greenwich 
mean time” from its own observations In respect to the measure- 
ment of time the relations of the year with the system of mean 
time are more prominent than its use as a major unit of time In 
the litter connection it belongs to the subjects of the Calendar 
ind Chronology 

I or istronomical purposes and for long measures of time the 
Julian day is to be preftrred to the year, because it avoids all 
irregularities of chronology The Juhm day is simply the or 
dinal count of mean solar days commencing at Greenwich noon 
Iht number for 192$ Jan i, mtin noon is 2424152, follow- 
ing the system of Joseph bcaliger, who devised it and introduced 
it into chronology The number for the beginning of any other 
year may be derived from this, but is tabulated also in the 
Nautical Almanac, and elsewhere 
Rotation of the Earth — The rotating earth is the prime 
time keeper and can be readily idealized into a perfect time 
keeper It is therefore desirable to examine critically how closely 
it approaches an absolute standard It might be supposed that 
th( links were few and easily dealt with Such is not the case 
They are numerous, and a fairly full outline of the treatment 
must suthce, referring for detail to the sources 
I ct the position of the earth be defined by its principal axe 
of inertia ( 0 C, 0 / 1 0 ^) If for the momtnt wt suppose the 
earth rigid, these will be fixed in its bod> and evidently one may 
bt called its polar axis (OC), while the other two ( 0 / 1 , OB) 
define the equator where they mark determinate longitudes 
The instantaneous motion of the e irth may be dehned 111 a simple 
manner with resi>ect to these axes, namely if A B'C' ire their 
positions after an intervil 6t A'B C' may be derived from ABC 
by rotations coiht, oiibt, <j)^U about the axes OA, OB, OC It is 
less simple to connect ABC, the position at the time considered, 
with Ihtir position /loBoCo at an assigned moment or “epoch” 
It is done by means of the so named Luleri in angks 0 , <t>, yp 
where Q CC', </> =^oCoC, = 180“ — CoC /1 These angles serve 
also to express wi, ca>, co®, viz 

oJi = 0 sin sin 6 cos xp, 

C02 = 0 cos \pA'<t> '^1^1 0 sin \p 
wa = \pA~<l> cos 6 

1 urthcr by Luler’s well known theory of the rotation of a rigid 
body, coi, CO , coa are given by the cquitions 

Icoi ““ (B — CjcOjCOs = L, Bco 2 — (C — l)co3COi “ M, 
Cco3“’U-B)coia)2 - N, 

where A, B C stand for the principal moments of inertia and 
L, M, N are the couplts applied to the body about the principal 
axes In the case of the earth wc have very approximately it 
least, symmetry about the pohr axis and the main rot ition 
taking place about the same axis Hence A^B, N^O and 
oji, o)i are small 1 rom the third equation, therefore a 

constant, and the equations for coi 0)2 become 4 coi-f (C — Owwj 
ssrL, Am’—{C—A)n<j}\=M The solution of these two consists of 

a free oscill ition of arbitrary amplitude and phase with penod 
27 r/l 

— supplemented bv any particular integral of the equa- 
{L — A)n 

lions Leave aside for the moment the free oscillation or “com- 
plementary function,” and direct attention to the particular 
integral 1 or simplicity consider hrst the sun alone By differen 
tial attraction on the protuberant parts of the earth 111 the 
neighbourhood of the equ itor the sun produces a couple, say 
P, applied to the earth s body, the axis of which is in the equator 
and directed to a point q, perpendicular to the plane through 
the fx)lar axis C and the position of the sun S This couple is a 
maximum at either solstice and vanishes when the sun is at 
either equinox It is easy to see that it does not change sign when 


the sun crosses the equator The values of the components L, M 
are then jL«B sin ( 0 --nt),M^ — B cos (O — where O stands 
for the distance of the sun from the ongin, measured along the 
equator Now the equations for oii, 0)2 may be written 
^ (oi — wcuj) + ( Cm )2 A (0)2+ woJi) (Cncoi — M) » 0 , 

and the sun’s position, and therefore P and O, change slowly 
compared with nt Hence it may be seen that an approximate 
solution lb 

— M ,Pcos(o~n/) L jPsin(0“-n/) 

= = -f ; - c= ~j 

in Ln Cn Cn 

which actually sullices for all purposes Ihe interpretation of 
this solution IS that the pole C is at any moment turning in tin 
positive sense with angular velocity P/Cn about the point s 
where LS meets the equator Iherefore the actual diiection of 
the motion of C vanes over two right angles, but the mean effect 
IS a displacement of the north pole towards the vernal equinox 
or what is the same thing, a regression of the equinoxes along the 
ecliptic Besides its mean value, P contains also a rcfcience to 
the actu d positions of the sun and moon Hence all the inequal 
ities th It are required to specify their positions figure as pcriodi 
c d inequalities in oji co , in special degree those of a more pei 
manent eh ir icter, such as the position of the node of the moon’s 
orbit on the ecliptic, which will evidently aifect the vdue of the 
couple contributed b> the moon All these inequalities combined 
constitute the nutation, in oscillation of the node of the equator 
upon the ecliptic, distinguishing at any date the true equinox 
from the mean equinox 

SiiKc the motion of the equinox enters into every observation 
of position, other thin merely dihcrcntial ones, its determination 
IS of the highest importance It is an intersection of the equator 
with the ecliptic or plane of the earth’s annual motion round the 
sun This Itself is m motion since the earth is perturbed by the 
other planets, but the motion may be calculated and allowed for 
It IS, however, essential first to construct the ‘theory of the 
sun,” already referred to based upon a combination of all trust 
worthy observations of the position ot the sun with respect to the 
fixed stirs, and lor the present object especial attention must be 
given to the two places in each year where the sun crosses the 
equator This connects the equinoxes with the stars which can 
be observed with the sun for the most pirt a small number of 
the brighter stars, and tluiefore not charaetendic of the whole 
But they again miy be connected with a larger mass of fainter 
stars and so on, gradually approximating to a reference to the 
mean of the whole body of stars which it is igrted to treat as 
hxtd rcmjfrked above, it is from actual determination of the 

position of the eej^/mox at different epochs that the period of the 
precession is deduced It is a matter of astronomical eoiivenienee 
to take the sidereal day not from i revolution with respect to 
the body of stars, but with respect to the true equinox Hence the 
“sidercU day” as employed is not even of constant length, to 
reduce it to constant length wc must remove from it the nutation 
which has been incorporated m it Ihe chief amount is an 18 year 
fluctuation, running for half the period m one direction and half 
in the other and disloc iting the proper zero of the day by rather 
more than ± isee it maximum 

Return now to the question of a possible free oscillation of 
the axis of rotation of the earth, with respect to axes fixed m its 
body We have so far supposed the earth rigid, but the earth, 
though very stiff m its mam body, is not rigid If it were rigid 
and if we suppose the actual axis of rotation to depart slightly 
from the principal axis of greitest inertia, it follows from the 
foregoing equations of motion that the axis of rotation would de 
scribe in the body a circle about the axis of inertia m a penod 

-7 -; -— 7 “ days, which the ascertained penod of the precession 

n{C--A) 

shows to be about 305 days No such motion exists, whence for 
I a long time it was falsely concluded that the two axes coincided 
so closely that observation could not separate them This is not 
the case Observations by F kustner, extended by S C Chandler, 
and now conducted internationally at a number of suitably placed 
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observatories, show that the axis about which the earth rotates 
moves around its mean position, at a distance of some 30ft or 
less (o"3), in a complicated curve, which can be analysed into 
two mam components, one with a period of about 432 days and 
the other one year Both are therefore greater than the period for 
a rigid earth It was pointed out by S Newcomb that the proper 
interpretation is found in 1 slight yielding of the body under rota 
tional stress, such as would accord with the estimated rigidity, 
VIZ , a little greater than that of steel The longer period probably 
refers to this cause A period of a year might easily be furnished 
by some seasonal effect 

Change of Length of the Day — ^The foregoing has assumed 
that the couple n, the resolved part of the whole couple about 
the polar axis, is zero, or say that its mean value is zero, which 
implies that the rotation period for the earth must be constant 
But reasons are known to be in operation that may change it 
Thus if the body of the earth had gradually shrunk, as pretty 
certainly it must have done, the coefficient c would have climin 
ished, and the angular momentum remaining unaltered, the angular 
velocity would have increased On the other side, the tides which 
in thur phases generally follow the moon by a time that is fixed 
at any place, move in the same sense as the earth rotates, but 
much more slowly, so that they furnish a species of friction 
clutch or brake upon the earth and must slow down its rotation A 
more general consideration of the earth moon system and then 
secular changes of relative distance and relative motion shows that 
the slowing effect is divided between the earth s rotation ind the 
moon s mean motion, but does not alter this consideration Hence 
it IS very unlikely that the day, which we have used as a standard, 
IS really constant The only tests we can apply to it are the other 
circulating bodies, the moon Jupiter’s satellites, the sun, the 
planets Of the sc the moon is the most favourable It moves muc h 
more slowlv than the inner satellites of Jupiter, but its theory 
though compluated accords much more closely with observation 
Now there is another theoretical cause for secular accelciation in 
the moon s motion but the theoretical vilue docs not accord with 
the observational value That the difference is really to be ascribed 
to a lengthening of the day is indicated by tracing a proportion 
ately smaller unexplained secular movement in the sun ind 
residuals from the planets Venus and Meicury all of which are in 
gtncril agreement with the unexplained residues from the moon 

The two causes of tidal friction and bodily changes in the earth 
iffect in different degree the apparent accelerations of the moon 
and the sun and planets This permits us to determine separately 
the two effects by fitting their joint outcome to the observed 
residues requiring explanation in both cases These residues arc 
remarkable In place of a smooth curve of regular progression, 
they correspond very closely to a broken series of str light lines, 
whith would mean sudden changes of increase or decrease of the 
length of the day at definite dates Thus in 1897 there was a 
sharp increase of the length by about 004sec and m iqiS an 
equally sharp decrease by the same amount The portion of these 
changes that must be attributed to tidal friction seems to xccord 
numerically with what can be calculated The loss of energy 
takes place almost entirely in the shallow seas, such as the Irish 
Sea where turbulent motion ensues and, so to speak, the energy 
of the tide is trapped As regards the other constituent it is a 
different matter If the whole earth contracted proportionately, 
a decrease in the length of the day of the amounts mentioned 
above, would entail a shrinkage of h ilf a foot in the radius over 
all the surface This seems very improbable, and still more is 
the change that would account for the increase of the day in 1897 

The outcome of this criticism is that as far as astronomy is 
concerned, uniform duration is an abstraction, an idea, we can- 
not find any standard time keeper that can be called absolute or 
even uniform It is perhaps improbable that one should be found 
The atom is a more likely place to look for an invariable stand ird 
But this, too, may be a delusion Atomic motions are certainly 
not less complicated than planetary motions In any case, their 
periods, of the order of 10“^ sec are too small a standard 

Practical Determination of Time — Coming to the actual 
determination of time, we have a similar sequence of a direct 
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method, simple and at first sight complete in theory, but rcquir 
ing to be overlaid in practice with very numerous corrections m 
order to bring execution near to the idea As already pointed out, 
the clock IS a secondary stand ird, which must be adjusted in 
subordination to observations of the earth s rotation The astro 
nomical observation is thus often described as ‘ finding the error 
of the clock ” The astronomical observation, where any accuracy 
is aimed at, is always that of sidereal time The beginning of 
the day at any place is the transit of the true equinox across the 
meridian Hence, as already remarked, it is affected by nutation 
The equinox itself cannot be observed, being merely the intersec 
tion of two abstract lines upon the sky, but bv a very long chain 
of observations, going back continuously to Hipparchus 150 BC , 
and earlier, the relative spacing on the sky of ill the lucid stars, 
and a great many more, has been determined with continually 
increasing accuracy, together with the “proper motion” belonging 
to eich Rdative to this mass of material the position of the 
equator and ecliptic are assigned, or what comes to the same 
thing the coordinates of each stir arc given relative to the 
equinox and equator A collection of this kind is called a star 
catalogue Star catalogues are of various grades As far is 
measurement of time goes we need only consider the ftindamt ntal 
catalogues f which are based on an cliborate critique ot all the 
material, and of which the latest example is Boss’s Preltmtmry 
General Catalogue of 6,1 hS Stars ^ Epoch igoo The places of 
the stars given in such a catalogue cannot be used directly They 
are “mean places at the epoch ” and require correction for (i) 
proper motion m the interval, (2) precession, (3) nutation, 
(4) aberration, (5) parallax where sensible (6) refraction be- 
fore the data will accord with the true or appirent place on the 
div and at the place considered As a rule these numerous and 
troublesome corrections (excepting the last) are computed and 
applied in the hautical Almanac or other national ephcmeris 
Imagining then the whole heavens to rotate in a piece about the 
polar axis, if we could observe correctly the passage of a single 
star across the meridian of the place and compare it with the 
time registered by the clock we should have determined the error 
of the latter This, however, again requires several precautions 
In the first place, the meridian must be marked, by an instrument 
that can survey all parts of it Such an instrument must turn 
(i) at right angles to an axis that is set, (2) horizontally and 
(3) due east and west We must define what line in the mstru 
ment is to be perpendicular to the axis In a telescope this can 
be done with great precision But the three geometrical conditions 
can only be achieved impcrtectly, and the only way to find 
whether thev are achieved or not is to study the way that 
faults in rtspect to them would affect the observation and then 
to make a set of observations exprcsslv to find the faults Further, 
no matter with what care and solidity the instrument is built, 
it cannot be trusted to keep the same values for its faults or 
errors from one night to the next, nor even with changing tern 
per iture, throughout a single night This complicates the question 
very much, for these observitions are themselves fallible in very 
much the same degree as the direct determinations of the time 
of transit of a star In particular, the determination of the level 
of the axis has proved the source of erratic variations in “clock 
error” which have certainly nothing to do with the clocks Yet 
reference to the lev^el in some form is indispensable In the 
transit circle at an observatory, level error is usually found by 
turning the telescope downwards to a bath of mercury, which 
supplies a mirror that is a fiducial level, and viewing the reflection 
in it of the webs in the focal plane of the object glass The 
distance from the web to its image involves the fault of level in 
the axis, which can thus be measured and applied to the observa- 
tions For field work a smaller reversible instrument is used, in 
which the axis is first levelled with the help of a spirit level and 
half way through the observation the pivots are lifted from their 
beatings and reversed east and west This seems to give more 
consistent results than the other method, allowance being made 
for the lower telescopic power of the portable instrument But 
the matter is obscure Further sources of error arise in registering 
the apparent time of transit ( 5 ec Chronocraph ) In the end the 
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best determinations of clock error are much less consistent than 
the going of the best clocks Yet the former must be treated as 
primary sources and the latter subordinated to them This is a 
matter of considerable delicacy, for the primary data, besides hav 
ing erratic features, are also irregularly spaced owing to weather 
conditions We must take a considerable body of primary determi- 
nations, and use the going of the clock to detect and reject their 
erratic features, before we use the mean run so found in order to 
assign the error of the clock This work cannot be done without 
the exercise of judgment, and, according to their experience, dif- 
ferent persons cxerci&e their judgment differently The result is 
seen in the comparison of time as determined at different observa- 
tories, a comparison that has been made possible with accuracy and 
simplicity by means of wireless time signals If the times differed 
by constant amounts it could be ascribed to an error in the re- 
puted longitudes But they do not They vary rather irregularly 
by quantities of the order of o isec , even o 2sec , which are 
perhaps not very large, but arc much larger than is tolerated m 
any other region of astronomy, and much larger than the methods 
would lead one to expect 

Time measurement, bung a problem concerning the phase of 
the earth’s rotation, is eminently a matter for international regu- 
lation It IS inconvenient for states to use local time strictly, and 
a system of zones his been devised and is accepted by most 
civilized states, whereby wilhm each zone the same mean time 
rules, but changes abruptly by one whole hour, or half an hour 
in some cases, at its borders Thus the local time at Washington 
observatory is sh 8m i6s late on Greenwich, but the mean time 
kept IS 5h slow precisely Since mean time is in any case a con 
structed time, not an observed one, no difficulty is introduced by 
this convention 

Some other agreements are wanted Till 1925 Greenwich mean 
lime commenced at noon, from the beginning of that year the 
meamng of the term was changed so that the reckoning com 
menced at the previous midnight and the hours 0-24 agreed with 
those reckoned for civil time Others have adopted the term 
“universal time” to describe exactly the same system, so that 
there are now three designations current for a single scheme 
A further convention regulates the “date line,^’ m travelling 
across which a calendar day is dropped fiom the reckoning m 
passing eastward, or is added in passing westward The line is 
arbitrary, it runs for the most part along the i8oth meridian, 
but deviates to the east to include Fiji and Tonga with Australasia 
and to the west to include the Aleutian Islands with the continent 
of North America 

Wireless Signals* — ^A new era has been introduced into the 
determination of time by wirdess telegraphy Local time is 
required for two purposes, first by observatories, in the form of 
local sidereal time, in order to set the telescopes upon any cata- 
logued object on the sky, and second by an explorer or sailor 
m order to construct local mean time and to determine the 
longitude by comparison with Greenwich mean time, which he 
is supposed to read from his chronometer Time signals are now 
used, originating in some well equipped central observatory, where 
the full care that is necessary can be given, they are issued as 
wireless signals from a large number of stations distributed over 
the world Received at any fixed observatory, of known longitude, 
a short calculation gives the loc il sid( real time and abolishes the 
necessity of observing it directly, while for a traveller who de- 
sires to determine his longitude, the signal supplies a continuous 
check upon the rate of his chronometer and saves the uncertain- 
ties of prolonged extrapolation Still more important from the 
point of view of systematic science is the power conveyed of 
comparing the determinations of time at different observatones 
continuously with one another, by receiving at any point the 
signals from different sources, or by receiving at different ob- 
servatories any one arbitrary signal, and afterwards companng the 
results As already remarked, the results are m poor accord with 
one another, it would be an important advance if a large improve- 
ment of them should result The faults are now visible and that is 
the first step towards removing them The gam would appear first 
merely as a closer co-ordination of instrumental results, taken 


under different circumstances of place and time, but could not fail 
to result ultimately m increased certamty of prediction At the 
present stage the investigation figures as a co-ordinated attempt 
to improve the determmation of longitudes 
International regulation of astronomical questions is centred in 
the International Astronomical Umon (I A U ), a post-war organ 
ization formed at Brussels m 1919, m which a number of earlier 
conventions were assembled m connection with the International 
Research Council and operating through the principal research in 
sLitution of each adherent country Perhaps the most energetic 
and fruitful work on special problems is still done by the initiative 
of individual observatones, but the task is furthered m many ways 
by the committee created by the I A U Two of these committees 
have special reference to the subject treated here, the Committee 
on Longitudes by Wireless Telegraphy, and the International Time 
Commission The former has been organized to execute a scheme 
of world longitudes, by the issue of time signals, in some cases 
specially designed, from the powerful stations at Bordeaux, 
Nauen, Saigon (French Indo-Chma), Annapolis (Maryland), 
Honolulu, and others, and the determination of their times of re 
ceipt at as large a number of observing stations as possible In a 
preliminary explanation in 1926 upward of 40 observatories took 
part, the results are voluminous, and are not yet (1928) fully 
discussed m co ordination with one another, but enough has 
appeared to prove that a much increased precision of longitude de 
termination has been attained, thus, replacing the rather crude 
discrepancies that used formerly to occur, we find that the time 
required for the passage of wireless signals across the Atlantic, 
about 02sec , appears as a clearly measurable correction in all 
the better senes The International Time Commission was de 
signed in a more general way to organize the issue of wireless 
time signals suitable for all users, to receive those that were issued, 
and to standardize such work generally Its bureau is at the ob 
servatory of Pans, and m the issue of signals it works m con- 
junction with the stations, military and cml, controlled by the 
French Government 

For the standard data regarding precession and the motion of 
the earth round the sun see S Newcomb, “Tables of the Motion 
of the Earth,” vol vi (1898), and “Determination of the Pre- 
cessional Constant,” vol viii (1905) in “Astronomical Papers” 
of the American Ephemerts Quoting those relevant to this article, 
we have 

Tropical year 365 24220 mean solar days 

Sidereal year 365 25636 mean solar days 

General precession m one tropical 
year 50 2453" (epoch 1900) 

The general precession is compounded by taking the luni sol^r pre- 
cession, less the regressive motion of the ecliptic itself (12 51" per 
century) The luni solar precession vanes in proportion with the 
cosine of the obliquity of the ecliptic 
From the length of the tropical year we deduce i mean solar 
day = 24h 3m 56 55545 , sidereal 

I sidereal day = 24h 3m 55 9095s , solar 

Bibuooraphy — Theory of precession T R v Oppolzer, Lehrbuch 
zur Bahnbesttmmung der Kometen und Planeten, Bd i, (1882) , 
W Klinkerfues, Theorettsche Asironomte (1912) Theory of vana- 
tion of latitude S Newcomb, Roy Astr Soc , Monthly Notices, 
vol hi (1892), S S Hough, Roy Soc Phil Trans, vol clxxxvh 
(1895), H Spencer Jones, General Astronomy (observational results 
up to 1920) (1922) Secular slowing of the earth’s rotation E W 
Broi\n, Brit Assoc Report (1914), J Larmor, Roy Astr Soc, 
Monthly Notices, vol Ixxv (191S) , H Glaucrt tbtd , J T Fother- 
mgham, , vol Ixxxi (1921) Effects of tidal friction G I Taylor, 
Roy Soc Phil Trans A vol ccxx (1919) , H Jeffreys, ibid vol 
ccxxi (1920) , the Earth (1924) , W de Sitter, Nature, vol cxxi 
(1928) Anomalies in direct determination of time R A Sampson, 
Roy Astr Soc Monthly Notices vol Ixxxii (1922) , vol Ixxxv 
(1925) , W Bowie, V S Coast and Geodetic Survey, speoal publica- 
tions No 92 (1923) Accepted zone times and date line World Time 
Zone Chart (the Admiralty, 1927) (R A S) 

TIME SALES: see Instalment Selung 
TIMGAD^ a ruined city 23 m S E of Batnain the department 
of Constantine, Algeria Timgad, the Thamugas of the Romans, 
was built on the lower slopes of the northern side of the Aures 
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MounUms, and was situated at the intersection of six roads 
It was traversed by two mam streets, the Cardo Maximus run- 
ning north and south, and the Decumanus Maximus east and 
west The residential part of the town was on a lower level 
than the capitol and most of the other public buildings The 
rums of the capitol occupy a prominent position in the south 
west of the city Some of the columns of the fagade (which are 
of the Corinthian order and 45 ft high) have been re-erected 
The dimensions of the capitol correspond with those of the 
Pantheon at Rome Immediately north of the capitol are the 
remains of a large market, to the east are the rums of the forum, 
basilica and theatre The auditorium of the theatre, which held 
nearly 4,000 persons, is complete A little west of the theatre 
are baths, containing paved and mosaic floors in perfect preserva- 
tion Rums of other and larger thermae are found in all four 
quarters of the city, those on the north being very extensive 

Across the Decumanus Maximus just north east of the market 
IS the arch of Trajan — still erect, and restored in 1900 The 
arch IS of the Corinthian order, and has three openings, the central 
one being ii ft wide Each facade has four fluted columns 19 
ft high The chief material used in building the arch was sand- 
stone The fluted columns are of fine white limestone and smal er 
columns are of coloured marble At the other (eastern) end of the 
street are the remains of another triumphal arch West of the 
capitol are the rums of a large church, a square building with 
circular apse, built m the 7th century There are also remains of 
six other churches About 400 yd south of the city, the walls 
nearly entire, is a ruined citadel, pi quadrangular building 360 ft 
by 295 ft , with eight towers It was built (or rebuilt) by the 
Byzantine army in the 6lh century Near the northern thermae is 
the house of the director of the excavations and a museum con 
taming small objects found in the rums 

Numerous inscriptions have been found on the rums and from 
them many events in the history of Thamugas have been learnt 
In the year ad 100 the emperor Trajan gave orders to build a 
city on the site of a fortified post on the road between Theveste 
and Lambacsis This city, called Coloma Marciana Traiana 
Thamugas (Marciana in honour of Tnjan’s sister) appears from 
the inscriptions to have been completed, as far as the principal 
buildings were concerned, in seventeen years In the 3rd century 
Thamugas became a centre of Christian activity, and m the next 
century espoused the cause of the Donatists The city declined 
m importance after the Vandal invasion in the 5th century and 
was found in a ruinous condition by the Byzantine general Solo 
mon, who occupied it a d 535 It is believed that the Berbers from 
the neighbouring mountains destroyed the city, hoping thus to 
prevent it being used as a stronghold from which to harry them 
Thamugas was, however, repeopled, and in the 7th century was 
a Christian city After the defeat of Gregonus, governor of Africa, 
by the Arabs in 647, Thamugas passes from history 

After centuries of neglect James Bruce, the African traveller, 
visited the spot (1765), made careful drawings of the monuments 
and deaphered some of the inscriptions Bruce was followed, 
more than a century later (1875), Sir R Lambert Playfair, 
British consul general at Algiers, and soon afterwards (1875- 
1876) Professor Masqueray published a report on the state of 
the rums Since 1881 Thamugas has been systematically explored, 
and the rums excavated under the direction of the Service des 
monuments htstonques Among the objects discovered are a 
series of standard measures — five cavities m a stone slab 

Seventeen miles west of Timgad, on the site of the Roman 
city Lambaesis, is Lambessa (qv) 

See G Boeswillwald, R Cagnat and A Ballu Tmmd, me ett^ 
aincatne sous V empire remain , and A Ballu, Guide illustri de Tmgad 
(Pans, 1903) 

TIMGUR- see Nuba 

TIMISOARA (formerly Temesvar), a city of western 
Rumama, capital of the department of Turn? Torontal Pop 
(1928) 58,600, largely Magyar It lies on the navigable B6ga 
canal and on the nver B^ga, and consists of the inner town, for 
merly strongly fortified, and of four outlying suburbs, the inter- 
vening space, formerly the glacis having been laid out m parks 
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Timisoara is the seat of a Roman Catholic and a Greek Orthodox 
bishop Amongst its principal buildings are the Roman Catholic 
cathedral, built (1735-57) by Maria Theresa, the Greek Orthodox 
cathedral, a casUe built by John Hunyady m 1442, now used as an 
arsenal, the town and county hall, the museum and large barracks 
In the principal square rises a Gothic column, 60 ft high, erected 
by the emperor Francis Joseph m 1851 to commemorate the sue 
cessful resistance of the town to the siege of 107 days laid by the 
Hungarian revolutionary army m 1849 Timisoara is a centre of 
commerce 

Timisoara is an old town, and although destroyed by the Tatars 
in 1242, it was a populous place at the beginning of the 14th 
century, and was strongly fortified by king Charles Robert of 
Anjou, who resided there several years The Hunyady family 
had also their residence there In 1514 the peasant leader, 
Stephan Dozsa, was defeated by the Transylvanian voivod, John 
Zapolya, near Timisoara, captured and executed It was taken 
by the Turks in 1552, and recovered by Prince Eugene of Savoy 
m 1716 After this it grew steadily in importance, serving as the 
capital of the whole Banat It was again besieged by the Hun 
ganans m 1849, and occupied by Serbia m 1919, but ultimately 
allotted to Rumania 

TIMMINS, the principal town in the Porcupine gold mining 
area m northern Ont ino, Canada, 268 m north of North Bay, on 
the Temiskammg and Northern Ontario railway It is the centre 
of the most important gold raining area in Canada where m 1926 
the output of gold amounted to $23 810 600 The most out«;tand 
ing mine in the district is the Hollmgcr, the third largest gold-mine 
m the world Timmins has grown rapidly from a population of 
3,843 in 1921 to the 1927 estimate of 15000 

TIMNE, a long headed people of medium stature, skilled tra- 
ders, m Sierra Leone, whose language is related to Landuman and 
Limba Their paramount chief traces his genealogy back to the 
beginning of the i6th century Dowry and dower are both cus- 
tomary Descent is patrilineal, and there is both family and 
personal property, the first inherited by the brother or nephew, 
the second by the son The Timne arc organized in clans 

See N W Thomas, Anthropological Report on Sierra Leone (1916) 

TIMOLEON (c 4ii~c 337 bc), of Corinth, Greek states 
man and general As the champion of Greece against Carthage he 
is closely connected with the history of Sicily, especially Syra- 
cuse (qv) He was driven into exile for 20 years by the anger 
of his family at his acquiescence in the death of his brother 
Timophanes, who had made himself tyrant In 344 (Plutarch, 
Diodorus gives 343-342) he was chosen to go to Syracuse in answer 
to an appeal to Corinth for help against factions within and the 
Carthaginians without He landed at Tauromemum (Taormina) 
and first attacked Hicetas, tyrant of Leontim, who was master of 
Syracuse at the time Carthage first supported Hicetas, then aban 
doned him, and he was besieged m Leontim and surrendered 
Timoleon then reorganized Syracuse on the basis of the constitu 
tion of Diodes, and introduced new settlers from Greece About 
340 Hicetas was reinforced by a new army from Carthage, which 
Timoleon defeated on the Cnmissus, and a renewed attempt ended 
m Hicetas' final defeat and death m 338 A treaty was concluded 
ccftfirming the dominion of Carthage to west of the Halycus 
Timoleon then (337-336) retired into private life He became 
blind some time before his death, but persisted m attending the 
assembly and giving his opinion, which was usually accepted as a 
unanimous vote He was buried at the cost of the citizens of 
Syracuse, who f rected a monument to his memory in their market 
place, and a gymnasium called Timoleonteum 

Lives by Plutarch and Cornelius Nepos see abo Diod Sic xvi 
65-90, monograph by J F Arnoldt (1850) which contains an 
c'^austivc examination of the authonties, also Sicily History and 
Syracuse, with works quoted 

TIMON, of Athens, the noted misanthrope, celebrated in 
Shakespeare’s play, lived during the Peloponnesian War He is 
more than once alluded to by Anstophanes and other comedians 
Plutarch introduces a short account of his life in his biography of 
Mark Antony (ch 70) who built a retreat called Timomum 
(Strabo xvu 794) at Alexandria Timon also gave his name to 
one of Lucian’s dialogues 
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TIMON (320r'-23o),^of Phliuh, Greek sceptic philosopher and 
satirical poet, a pupil of*Stilpo the Meganan and Pyrrho of Ehs 
Having made a fortune by lecturing in Chalcedon he retired to 
Athens, where he died His writings (Diogenes Laertius, ix ch 
12) were numerous both in prose and m verse ht is said to have 
written epic poems, tragedies, comedies and satync dramas, be 
sides the KXXot, three books of sarcastic hexameter verses, 
written against the Greek philosophers 

The fragments (c 140 lines) are printed in F W A Mullach 
I Kif^ phtl grace 1 (i860) 

TIMOR, the largest of the Lesser Sunda Islands, in the Malay 
Archipelago, the north eastern part of which, together with a small 
tnclave m the south (Ocussi Ambeno), belongs to Portugal, whilst 
the south western half belongs to Holland and forms part of the 
Dutih East Indies Dutch Timor with Sumbawa Sumba, Flores 
and the Alor and Solor Isles, forms a residency of the D F Indies 
known as Timor and dependencies, with a population of 1,143,626 
Timor stretches from S W to N L for 300 m incl has a me m 
width of 60 m It Iks west of the Arafura Sea It is outside the 
great volcanic belt extending from Java castwirds but it is within 
the volcanie region, and has a volemic peak near the centre of 
the island There are no active volcanoes, but mud ge>scrs exist 
It difters greatly from the other Lesser Sunch Islmds, being 
traversed by a scries of parallel mountain chains, with outliers 
in miny pi ices, especially on the eastern coist descending to 
the sei The centre of the eountry is a confused miss of very 
steep mountains Ihcrc are ridges from 4000 to 8000 ft in 
height, whilst the highest peak is Mt Rameau 9600 ft in the 
centre of Portuguese Timor Mt Duruliu near it is 8300 and 
Mt Suro 7,500 ft More than 20 other iliountains range from 
3 500 to 6,500 ft along or near the Dutch Portuguese bound iry 

The geologic il structure of Timor is Archiean rock with 
Pcrmiin beds, chiefly of limestone eont lining numerous fossils 
Voleinic rocks are present Off the south western eoist are the 
ishncls of Semau, Rotti ind Savu Scmiu (which has some rc 
rnarkiblc springs) is small incl unimportant Rotti which is 
much lirger, has well dcvtloiocd Triassu beds and \oleanic mate 
rial It has extensive plains sever il streams useful tor agn 
culture and many inlets ot which Buka Biv is the lirgest Sivu 
IS more thin half the size of Rotti The climate differs consider | 
ibly from thit of Jav i and Sumitra there being a short rainv 
season ind a prolonged dry period Many trees lose their le ives 
during the dry season A temjierature of 104° is readied 

Fauna and Flora — The flora has Australiin forms, such as 
the eucalyptus Vegetation is seant> ind scrubby generally, 
though the uplands yield f iirlv under cultivation Ihe woodlands 
which nowhere form tine forests, cont im much excellent sindal 
wood The fauna of Timor is of spxcial interest since it proves, 

( onclusml) , thit Iimor has never formed pirt of Australia 
within recent geological epochs The deep sci channel between 
has proved such an obstacle that only one Australian typie is 
found — a mirsupial the cuseus (Pliahmi'er orttfPahs) whereas 
Asiatic types include the grey monkey {Macaciis cynomologus), 
deer, wild pig, civet cat shrew mouse bit incl i piartuular spe 
cies of wild cat, Pdis mt ^alotts which is found only in Timor and 
Rotti As regirds birds there is a slight preponderance of Asiatic 
over Australian Amongst the insects are few beetles a nrc rose 
chafer (lonuiptera timonnst^), such moths as the Noctuae, a 
new species of Ophwdi^ Rimiga vtrlm, md a humming bird | 
moth {PfotopafC( ornntah^) ind miny butterflies, Picndae and 
L>caenidu being common, others including the rare and beiuti 
fill swillow tills PaptUo aenomau^ and P hns and the deep 
purple winged Lithosia ksUunauUu The very few I ind shells 
of Timor are allied to or identical with Moluccan and Celebes 
forms There are snakes, and a species of crocodile 

The soil of the plains is poor and as the Timorese have a very 
scintv knowledge of irrigation and primitive means of ploughing, 
eultiv ition is backward The mineral resources of Timor include 
gold copper gvpsum and petroleum but little or nothing has been 
done to use them 

The population of Timor is about 800,000, that of Rotti 


46,823, and of Savu 27,365 It includes very few Europeans and 
Eurasians, or foreign Asiatics (the latter being mostly Chinese, 
with a small number of Arabs ) , and consists of Timorese, a much- 
mixed race, probably Malay 0 Papuan-Poly nesian There is a 
more pronounced strain of Malayan blood m the people about 
the coast, whilst in the west (Kupang, Semau, etc ), there has 
been intermingling with the people of Rotti and Savu, who are 
lighter-complexioned, good looking, well-featured people, of Ma 
layan (and probably Polynesian) stock Inland amongst the 
mountains live the native Timorese, generally a dusky brown 
or blackish people, slender figured and of tall or medium height 
Forbes mentions a race of dwarfish people living in the Fatu 
Matabia mountains There are small communities of Christian 
converts, Catholic and Protestant m Dutch Timor C itholic in 
Portuguese Timor, and a few Mohammedans along the coast 
The people of Rotti and Savu are largely Christian, and Mo 
hammedan Except along the coast, the Timorese have been 
little touched by civilization They lead a very primitive life 
and are often at war with each other, there being numbers of 
small native kingdoms, under both Dutch and Portuguese rule 
The usuil dress of the men consists of two pieces of patterned 
cottoned material, with a decorated belt, often a sort of shawl 
thrown over the shoulder when not m full use and sometimes 
a kind of turban headgear, and a cloth wallet is carried Women 
wear a saron^y also with a shawl, and they are fond of armlets 
of gold and silver, necklaces of glass quartz or clay, and gold 
and silver chest plaques Chiefs have special decorative garments 
tattooing IS practised Weapons are the bow and arrow, spear 
(and shield), sword, and blow pipe, for hunting, the use of the 
gun IS known and the men are very good horsemen The usual 
Timorese house is built of wood, on piles and is round m shape 
with i roof of griss or palm leaf thitch and only one room 
(except in the case of chiefs and other notables), villages, and 
sometimes houses often being stockaded There was a special 
hut in which the leader of a successful head hunting expedition 
underwent purification — to appease the ghosts of the slain Pomali, 
or t iboo, IS very prevalent m Timor and apart from the custom 
of pi icing a palm branch, as a sign of tiboo before fruit trees, 
houses, growing crops, etc to protect them — an effective method 
of preventing robbery — villages possess a regular pomak house, 
known as the Urna Lull It stands in a cleired space, within 
which not a stone may be overturned, or a twig plucked The 
building itself is riised above the ground on pillars and has two 
doors one at the side and one at the end The presiding official 
at the ceremonies of pomah is known as the Dato luh, and his 
great power Certain relics are preserved in the pomah house 
ind there is a special part reserved where offerings are mide 
to the Vatu Lull, or sacred stone Some houses have a Lult 
chimber, where sacrifices of animals (pigs) are made and where 
a bunch of nee is hung — to ensure a bountiful harvest The dead 
are placed on a st ige raised above the ground, sometimes eovered 
with a roof, and kept until a burial feast can be arranged Stone 
carved seats for graves are known in Rotti 
Polygamy and concubinage are practised but not cleanliness 
Industry consists of weaving, plaiting and the manufacture of 
ornaments and weapons Fishing ind copra manufacture occupy 
people along the coast Trade is mostly in Chinese, Arab and 
Malay (Bugis) hands Many languages and dialects arc spoken 
Rotti and Savu have languages of their own 
History — The first Dutch landing on Timor was in 1613 
(the Portuguese had settled there nearly 100 years before), 
after a Portuguese garrison had been driven out of a fort on the 
neighbouring islaild of Solor The Raja of Kupang permitted a 
settlement and from 1619 onwards the Dutch remained there 
Their chief enemies were the “black” Portuguese of Occussi 
whose allies were the Timorese of Ambenu and Amarassi, and 
occasionally the white Portuguese from Portuguese Timor In 
1749 the whole combination invested Kupang, but the Dutch 
succeeded in relieving the garrison and the Portuguese were 
almost annihilated Twenty years later the Portuguese, whose 
headquarters had been Lifau, in Occussi, made Dilli their capital, 
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but the “black” Portuguese of Occussi continued their attacks on 
the Dutch at Kupang, who, beyond making a treaty with 15 of 
ihe neighbouring Timorese chiefs, did little to resist them In 
1797 the Dutch, who by this time had extended their influence 
as far as Atapupu, were in sufficient force to resist successfully 
d British attempt to tike possession of Timor in the name of the 
Prince of Orange, which they repeated on the octision of i sec 
ond British attempt, m 1810, but afttr the capitulation of Java, 
the Dutch flag on Timor was hauled down, and during the period 
of British rule the Portuguese seized the Dutch district of Ata 
pupu, being ejected therefrom by the Dutch when Timor was 
handed back to them by the Convention of 1814, though this 
led to many “incidents’ and frontier disputes 

The Dutch claimed the western half of Timor, but no attempt 
had been made to delimit frontiers A Dutch offer to buy out 
the Portuguese was refused, and in 1851 the attempt of i Portu 
guesc Commissioner to fix a boundary was repudiated by his 
Government In 1859, however a treaty was signed in which 
the mam boundary through the centre of the island was described 
and also the boundaries of the enclaves, claimed by both parties, 
though no previous survey had been made In 1893 a Convention 
was signed agreeing to carry out a survey of the miin boundary 
and, if possible, abolish enclaves In 1898 a Boundary Commis- 
sion was set up the mam boundary was surveyed first, and then 
the boundaries of the enclaves, the task being complicated by 
dissensions amongst the native chiefs concerned who forcibly 
prevented the survey of territories m dispute between themselves 
In 1904 a treaty was made recording the new boundaries but the 
ratification was postponed until the Occussi enclave survey could 
be earned out A mixed commission formed m 1909 stopped 
work owing to a dispute about the meaning of an article of the 
Preity of 1904, there were frontier aftrays m 1913 and then 
came further treaty disagreement, resulting m recourse to arbi 
tration In 1914 the Swiss Plenipotentiary at Pins M Lirdy 
a member of the Hague Court of Arbitration, decided m favour 
of the Dutch view of the track of the eastern frontier of the 
Occussi enclave, Portugal accepted it and the Iieaty of 1904 
was then earned into effect 

Dutch Timor has an area of a little more than 5 000 sq m 
with a population of about 360000 The capital, Kupang and 
the seat of the Resident, is situated on Kupang Bay, in the 
extreme west of the island It has a harbour, and is the chief 
port the only other port being Atapupu, on the western coast 
near the boundary between Dutch and Portuguese Timor Both 
ports (also Bai, in Rotti, and Seba m Savu), are places of call 
for vessels of the Royal Packet Navigition Comp my, which 
give communication with the other Lesser Sunda Islands, with 
Celebes, and with Java Kupang which has a population of 5 49s 
(275 Europeans and Eurasians, and i 286 foreign Asiatics, mostly 
Chinese), is a difficult port during the north west monsoon 
Other towns are Sukubianiua, Sufa, Tiamplong, Putam 1 alogama 
and Atambua Exports from Timor and Dependencies during 
1926 were 66,974 and imports 234 714 guilders, consisting chiefly 
of sandal wood, copra, pomes, cattle and hides I ack of inland 
communication hinders the development of the country Beyond 
a riding road across country from Kupang to Atapupu and thence 
southwards, roads do not exist, but money has been voted for a 
survey on which to base a plan for road construction Timor 
has no cable connection with Java or any other part of the 
Archipelago, but Kupang has a wireless station 

Portuguese Timor has an area of 18,989 sq kilometres The 
population IS 442 261, the most heavily populated district being 
that of Motael, in which the capital, Dilli, is situated Until 
1896 Portuguese Timor was joined administratively to the Portu 
guese colony of Macao, in China, but in 1896 it became auton- 
omous, under a governor, who resides at Dilli, which is also 
the chief port of the colony and is served by vessels of the Dutch 
Royal Packet Navigation Company, there being no Portuguese 
steamship service between Portuguese Timor and other parts of 
the Malay Archipelago, but a small Portuguese steamer takes 
cargo to Kupang Its population is 3,5cx) Other towns are 
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Liquica, Manatuto and Baucan, on the west coast Exports from 
Portuguese Timor m 1926 were 1,235,878 pitacas and imports 
1,168,242 patacas, chief exports being coflee, copra, hides, cocoa, 
shells and wax, imports cotton piece goods, petroleum and wine 

Bibliography — H Zondervan, Timor en de Itmorce^en Ttjdschr 
Aardr Gen (1888), vol v , A Wichmann Birirkt ubtr tine Retsi 
nach dem mdtschen Arihtpel, Tijdschr Aardr Gtn ) A 

Rothpktz Du Perm , Tna^t , und Jura hormatton auf Timor und 
Rotti m den mdtschen Archtpel Paine ontographica (1S92) A R 
Wallace, The Malay An ktpelago (i8qo) H O lorbes A Naturalists 
Wanderings tn the Eastern Archipelago (188s) Monograpas das 
Colomas Portugtsas, Agencia Geral da‘^ Colonias (1928) (LI L ) 

TIMOR LAUT, TENIMBAR or TENIMBER (Dutch 
Timor Laoet), a group of islands in the Malay Archipelago, 
south west of the Aru Islands, between 6° 20' ind b° 30' S and 
130° 40' and 13^° 5' L They are on the Archat in Ridge on which 
the Kei Isles stand, most are of recent coralline form it ion and 
some are volcanic There are 66 islinds, the largest bung Yam 
den i, with an area of 1 100 sq m , 74 m long by -6 Thu kly wooded 
hills extend along thi cast coast, the west loist is lower where, 
opposite the ishnd of Sciri, i gulf extends far inland In pi ices 
there are precipitous elilfs, and a narrow foreshore fringed with 
coco nut palms and mangrove The re an m my small islands 
off the western coast of \amdena — Stira, Wuliiru, Wutir and 
Laibobar The largest, Laibobar his a voleino over i 500 ft 
Off the north eastern coast of \amdena, is Larat (15 m by 6), 
with i rocky coast and high cliffs and with thick vegetitum 
along the foreshore, beyond Larat lies Vordata, which is high, 
and oft the southwestern coast, sepirated by Lgerton Strait 
Selaru which is about 30 m long rather flat and kss wooded 
than \ anidena and Larat and with muth gnss land Other islands 
arc Molu and Stlu Ihere ire extensive swamps on many of the 
islands and the climate is not good, fever being vcr> prevalent 
during the south cast monsoon The soil supports crops such as 
maize, nee (in small stretches) coco nut and sigo palms, yams 
and fruit such as phntains mangoes and papayas Maize is the 
staple food There are practically no rivers and there is a lack 
of fresh watei The slight depth of soil prevents trees from at 
taming great height The flora includes stereuliis and fig trees 
{brostigma), leguminosae (trees and shrubs) myrtles the scar 
lot hibiscus pandans, palms, and a species of bread fruit tret 
Ihere arc rare and lovely orchids of m in> kinds crotons, dra 
cacnas, and many varieties of ferns The fauna a poor one, ex 
eept in birds comprises wild buffaloes, m large herds, wild pig, 
the cuscu^, flying fox many snakes, lizirds intl frogs, and 60 
species of birds, including the scarlet lory (Fos rcitctilata) honey 
eater {Philemon Hmorlaoe nsis) ^ ground thrush {Geoctchla ma 
chth), and oriole {Oriokm dtapitm) Butterflies are numerous, 
and mtlude Papilio aberram, and amongst the beetles is a gorgeous 
golden coloured buprestid {C vphogastra splendtm) 

The esUmitcd populition of Timor Laut is about 2^, 000 The 
people are undoubtedly a mixed race Some of the men are tall 
and handsome featured, with well formed bodies, others are 
short and thick set, the complexion of nearly all being a rich 
chocolate brown Forbes thinks, ind the writer who has studied 
them, agrees that they arc Malayo Papuan-Polynesian, the islands 
being, probably, the last occupied by the Polynesian race during 
its eastern migration to the remote archipelagoes of the Pacific 
some being left behind — to mingle with Papuans and Malays 
the former, probably being the aboriginals and the latter settlers 
There arc still many pagans, and a few Mohammedans Chris 
tianity is mikmg rapid headway and has succeeded, with direct 
Dutch rule, in extirpating cannibalism piracy, slavery, head 
hunting anel inter tribal fighting Male Christians wear cotton 
coats and short breeches, or sarong, the women wear sarong and 
kehayah, or bodice 

The pagan costume consists of loin cloth, with a girdle and 
as full dress, bangles, armlets, ear rings, necklaces, and a head 
dress of bright coloured cloth with bunches of flowers and bird 
plumes The women wear a short sarong, suspended from i belt 
have necklaces and ear rings of bone, ebony and ivory, also of 
gold and silver, many bangles and artistically carved combs 
They carry burdens m a basket on the back, suspended from 
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bands placed around the forehead The men sometimes dye their 
hair a golden colour Tattooing is known They are a pleasant, 
trustful and fairly honest people, but the men are indolent, and 
the women do most of the work Iheir artistic abihty is high, 
and their houses of wood and atap, sometimes built in closely- 
packed settlements, generally on piles and entered from under- 
neath, have carved pillars and show much artistry of construc- 
tion The men are skilful boat-buildcrs, use the spear and bow 
and arrow (with which they are adept m shooting fish), hunt, 
search for trepang and tortoise shell, are agriculturists, keep pigs 
and work in iron, copper and gold The women cultivate the 
fields after the men have prepared the soil, weave and dye 
saronffs, and plait Villages own an Orang kaya, or head man, 
but the people are communal and independent A favourite idol 
IS termed Dmdtlah, the Sun god 

Timor Laut, with two divisions, Larat and Saumlakki, is at 
tached to the residency of Amboyna The capital of Yamdena 
IS Saumlakki at the south western end of the island, and of 
Larat, the town of the same name, on the narrow strait which 
end, opposite Yamdena 

The 1 imor Laut isles were first visited by Capt Owen Stanley 
m 1839, and became known to Banda traders m 1877 In 1878 
H 0 Forbes, with his wife, visited the islands and stayed there 
three months, being warned before going by the Dutch authori 
ties, of the hostility and savagery of the inhabitants, for all prac- 
tical purposes, he appears to have been the first European to 
have stayed any length of time in Timor Laut Since his visit, 
the islands have been opened up by the Dutch, and the people 
have proved very responsive to outside civilizing influences whilst 
trade is improving (EEL) 

TIMOTEAN, a considerable group of tribes of South Amer- 
ican Indians, forming an independent linguistic stock The Tim 
otes and related tribes occupied the region about Menda and 
Truxillo and (he valley of the Motat in river in western Venezuela 
Most of them are now extinct They were in general a warlike 
people, using javelins, spt ars and clubs some also having poisoned 
arrows A sedentary, agricultural folk living m large communal 
houses, the men wore only a small cloth the women either a very 
small apron or a cotton gown, belted at the waist 

See P de Aguado, Utsiona de Venezuela (Madrid, 1918) 

TIMOTHEUS, Athenian statesman and general son of Conon, 
the restorer of the walls of Athens Fiom 378-3S6 bc he fre- 
quently held command in the war between Athens (in alliance 
with Thebes), and Sparta In 375 Timotheus was sent with a 
fleet to sail round Peloponnesus by way of demonstration against 
Sparta He gaintd over C tphallenia, secured the friendship of the 
Acarnauuns and Molossians, and took Corcyra, but used his 
victory with moderilion In 373 Timotheus was appointed to 
the commind of a fleet for the relief of Corcyra, then beleaguered 
by the Spartans But his ships were not fully manned, and to 
recruit their strength he cruised in the Aegean For this delay he 
was brought to trial, but acquitted Having been superseded m 
his command he took service with the king of Persia We next 
hear of him about 366, when, having returned to Athens, he was 
sent to support Anobarzants, satrap of Phrygia But, finding that 
the satrap was in open revolt against Persia, Timotheus, in con 
formity with his instructions, abstained from helping him and 
turned his arms against Samos, then occupied by a Persian gar 
nson, and took it after a ten months* siege (366-65) He then 
took Sestus, Cnthote, Torone, Potidaea, Methone, Pydna and 
many other eitics, but two attempts upon Amphipohs failed An 
action was brought against him by Apollodorus, the son of the 
banker Pasion, for the return of money lent by the father The 
speech for the plaintiff is still extant, and is attributed (though 
not unanimously) to Demosthenes In the course of the Social 
^\ar Timotheus was despatched with Iphicrates, Menestheus, son 
of Iphicrates, and Chares to put down the revolt The hostile fleets 
sighted eaeh other in the Hellespont , but a gale was blowing, and 
Iphicrates and Timotheus decided not to engage Chares, disre- 
garding their Opposition, lost many ships, and m his despatches he 
complained so bitterly of his colleagues that the Athenians put 
them on their tnal Timotheus, who had always been disliked for 


his arrogance, was condemned to pay a very heavy fine Being un 
able to pay, he withdrew to Chalcis, where he died soon after- 
wards The Athenians showed their repentance by remitting the 
greater part of the fine to his son Conon His remains were 
buried m the Ceramicus and statues erected to his memory in 
the agora and the acropolis 

See Life by Cornelius Nepos , Diodorus Siculus xv , xvi , Isocrates, 
De permutattone , Pseudo-Demosthenes, Adversus Timotheum, C 
Rehdantz, Vuae Iphuratu^ Ckabnae, Tmothei (1845) , and especially 
Holm, Htst oj Greece (Eng trans , vol m ) 

TIMOTHY or TIMOTHEUS m the New Testament was 
one of the younger companions of the Apostle Paul He was 
connected with Lystra in Lycaoma, born of a pagan father and of 
a Jewish mother called Eunice, his grandmother being also 1 
Chnstian When the apostle came across him at home, he was 
still uncircumcised, but a full member of the church at Lystra 
(Acts xvi if , 2 Tim 1 sf ) As the defection of Barnabas and 
Mark had left St Paul alone, he took Timotheus v^ith him as a 
colleague, first of all circumcising him out of respect to the 
prejudices of the communities in which he was to do mission 
work This was a matter of convenience, not of principle He 
accompanied St Paul and Silas to Europe, where he was em- 
ployed by them on various missions, especially among the Mace 
donnn churches which he helped to found But Corinth as well 
as Thessalomca and Philippi drew out his activities as an “apostle” 
in the wider sense of the term (2 Cor i 19, etc ) From Corinth he 
appears to have accompanied the apostle to Ephesus and Asia 
Minor (Acts xix 22, i Cor xvi 10 seg) He is then associated 
with St Paul in his imprisonment, as the collocation of his name 
in the titles of Colossians, Philemon and Phihppians indicates, 
whether that imprisonment was at Rome or elsewhere In the 
Pastoral Epistles (g^ v ) he is absent from his chief, m charge of 
work at Ephesus, and there is a notice of him in Hebrews (xiii 
23), which chronicles his release from imprisonment, though there 
IS no clue to its date or place Tradition, probably based on m 
ferences from the New Testament, made him bishop of Ephesus, 
where it is said he was martyred under Domitian, one legend 
asserting that he was clubbed to death by the mob for protesting 
against the orgies of Artemis worship The Greek martyrology 
celebrates his death on Jan 22, the Latin on Jan 24 (J Mof ) 

TIMOTHY, EPISTLES TO see Pastoral Epistlf s 
TIMOTHY, SECOND EPISTLE TO Pastoral 
Epistles 

TI!MPANI (It ), in music, the Itahan name for kettledrums 
(See Drum ) 

TIMUR (Tmur f Leng, the lame Timur), commonly known 
as Tamerlane, the renowned Oriental conqueror, was born m 
1336 at Kesh, better known as Shahr 1 Sabz, “the green city,” 
SO m south of Samarkand in Transoxiana His father Teragai 
was head of the tribe of Berks Great-grandson of Karachar 
Nevian (minister of Jagatai, son of Jenghiz Khan, and com 
mander-in chief of his forces), and distinguished among his fel 
low clansmen as the first convert to Islamism, Teragai might have 
assumed the high military rank which fell to him by right of 
inheritance, but like bis father Burkul he preferred a life of 
retirement and study At the age of twenty Timur had not only 
become an adept m manly outdoor exercises but had earned the 
reputation of being an attentive reader of the Koran 

About 13^8, however, he came before the world as a leader of 
armies His career for the next ten or eleven years may be thus 
briefly summarized from the Metnotrs Allying himself both m 
cause and by family connection with Kurgan, the dethroner and 
destroyer of Kazan, chief of the western Jagatai, he was deputed 
to invade Khurasan at the head of a thousand horse This was 
the second warlike expedition in which he was the chief actor, and 
the accomplishment of its objects led to further operations, among 
them the subjection of Khwanzm and Urganj After the murder 
of Kurgan the contentions which arose among the many claimants 
to sovereign power were arrested by the invasion of Toghluk 
Timur of Kashgar, a descendant of Jenghiz Timur was despatched 
on a mission to the mvader’s camp, whuch led to his appomtment 
to the government of Mlwara *lnahr (Transoxiana) 
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By the death of his father Timur was also left hereditary head 
of the Berlas The exigencies of his quasi sovereign position com- 
pelled him to have recourse to his formidable patron, whose re- 
appearance on the banks of the Sihon created a consternation not 
easily allayed Mawara’lnahr was taken from Timur and entrusted 
to a son of Toghluk, but he was defeated m battle by the bold 
warrior he had replaced at the head of a numerically far mferior 
force Toghluk’s death facilitated the work of reconquest, and a 
few years of perseverance and energy sufficed for its accomplish- 
ment, as well as for the addition of a vast extent of territory 
During this period Timur and his brother m law, Hosain — at first 
tellow-fugitives and wanderers m joint adventures full of interest 
and romance — ^became rivals and antagomsts At the close of 
1369 Hosam was assassinated and Timur proclaimed sovereign at 
Ballffi, mounted the throne at Samarkand 

The next thirty years or so were spent m various wars and 
expeditions Timur not only consolidated his rule at home by 
the subjection of intestine foes, but sought extension of territory 
by encroachments upon the lands of foreign potentates His 
conquests to the west and north-west led him among the Mongols 
of the Caspian and to the banks of the Ural and the Volga, those 
to the south and south west comprehended almost every province 
m Persia, including Baghdad, Kerbela and Kurdistan One of the 
most formidable of his opponents was Toktamish, who after hav 
mg been a refugee it the court of Timur became ruler both of 
the eastern Kipchak and the Golden Horde, and quarrelled with 
Timur over the possession of Khwanzm It was not until 1395 
that the power of Toktamish was finally broken {Sec Mongols, 
Golden Hordf ) 

In 1398, when limur was more than sixty years of age, Fanshta 
tells us that, “informed of the commotions and civil wars of 
India,” he “began his expedition into that country,” and on 
Sept 12, “arrived on the banks of the Indus” His passage of 
the river and upward march along the left bank, the reinforce- 
ment he provided for his grandson Fir Mahommed (who was 
invested in Multan), the capture of towns or villages accom 
pamed, it might be, with destruction of the houses and the mas- 
sacre of the inhabitants, the battle before Delhi and the easy 
victory, the triumphal entry into the doomed city, with its out 
come of horrors — all these circumstances belong to the annals of 
India In Apnl 1399, some three months after quitting the capital 
of Mahmud Toghluk, Timur was back in his own capital beyond 
the Oxus It need scarcely be added that an immense quantity 
of spoil was conveyed away According to Clavijo, ninety cap- 
tured elephants were employed to carry stones from certain quar- 
ries for 1 imur to erect a mosque at Samarkand 

The war with the Turks and Egyptians which succeeded the 
return from India was rendered notable by the capture of Baghdad, 
Aleppo and Damascus, by the grea,t victory over the Turks at 
Angora (1402), where the Sultan Bayezid I was captured, and 
thereafter dragged m the conqueror’s train {See Turkey His- 
tory^ and Egypt History, Mohammedan period ) This was 
Timur’s last campaign Another was projected against China, but 
he was attacked by fever when encamped on the farther side of 
the Sihon (Syr Dana) and died at Atrar (Otrar) on Feb 17, 
1405 Markham, m his introduction to the narrative of Clavijo’s 
embassy, states that his body “was embalmed with musk and rose 
water, wrapped in linen, laid in an ebony coffin and sent to Samar- 
kand, where it was buried ” Timur had carried his victonous 
arms on one side from the Irtish and the Volga to the Persian 
Gulf and on the other from the Hellespont to the Ganges 

Timur’s generally recognized biographies are — ^All Yazdl, com- 
monly called Sharifu ’d-Din, author of the Persian Zafamama, trans- 
lated by Pctis dc la Croix in 1722, and from French into English 
by J Darby in the followmg year, and Ahmad ibn Mohammed ibn 
Abdallah al Dimashki, al *A|mi, commonly called Ibn ‘Arabshah, 
author of the Arabic Ajathu 7 MahHlnkdi, translated by the Dutch 
Orientalist Gohus m 1636 

There are also the Memoirs {Mdfuzdt) and Institutes {Tuzukat)^ 
of which an important section is styled Designs and Enterprises 
{Tadbdrdt wa Kangdshakd) Upon the genuineness of these doubt 
has been thrown The circumstance of their alleged discovery and 
presentation to Shah Jahan in 1637 was of itself open to suspicion 

There are supposed likenesses of Timur m the collections of Oriental 
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mss and drawings in the British Museum In Marlowe s Tamburlatne 
TimQr is described as tall of stature straightly fashioned large of 
hmb, having jomts strongl> knit, long and smewy arms, a breadth of 
shoulders to “bear old Atlas’s burden,” pale of complexion, and with 
“amber hair wrapp’d in curls ” The outline of this description might 
be from Sharifu ’d-DIn, while the colours are the poets own 
Apart from modem European savants and historians, and the more 
strictly Oriental chroniclers who have written in Persian Turkish 
or Arabic, the following authorities ma> be cited -Laonicus Chakon 
dylas, Joannes Leunclavius, Joachimus Camcranus, Petrus Perondinus 
Lazaro Soranzo, Simon Mairlus, Matthew Michiovius A store or so 
of other names are given by Samuel Purchas See aho Sir Clements 
Markham’s Clavijo, in the Hakluyt Society s pubhcations, Whites 
edition of Davy’s translation of the Institnies (1783), Stewart’s 
translation of the Malfdzdt, Malcolm’s History of Pema and Trans 
Roy Soc (188s) , Horn, “Gesch Irans in islam Zeit ” m Geiger and 
Kuhn, Grundr der iramsch Phtlol (1904), works quoted sv 
Mongols (F J G) 

TIN, a metallic chemical element, symbol Sn (Lat stannum), 
atomic number 50, atomic weight 118 70 Being a component of 
bronze, it was used as a metal thousands of years pnor to the 
dawn of history, but it does not follow that prehistoric bronzes 
were made from metallic tin When the unalloyed metal was 
first introduced cannot be ascertained with certainty Jhe “tin” 
of the Bible corresponds to the Hebrew hedhil, which is re illy a 
copper alloy known as early as 1600 bc m Egypt All we know 
IS that about the ist century the Greek word KaaaLrepos des 
ignated tin, and that tin was imported from Cornwall into Italy 
after, if not before, the invasion of Britain by Julius Caesar 
From Pliny’s writings it apfiears that the Romans in his time 
did not realize the distinction between tin and lead the former 
was called plumbum album or candtdum to distinguish it from 
plumbum nigrum (lead proper) The word stannum definitely 
assumed its present meaning m the 4th century 
Grams of metallic tin occur intermingled with the gold ores of 
Siberia, Guiana and Bohvn, and in a few other localities Of 
minerals containing this element mention may be made of 
cassitente {qv) or tinstone bnOz and tin pyntes, Cu4SnS4+I*e 
Zn2SnS4, the metal also occurs in some epidotes, and in com 
pany with columbium, tantalum and other metals Of these “tin 
stone” IS of the greatest commercial importance It occurs m its 
matrix, either m or closely associated with fissure veins or dis 
seminated through rock masses It is also found m the form of 
rolled lumps and grains, “stream tin,” m alluvial gravels, the 
latter are secondary deposits, the products of the disintegration 
of the first named primary deposits Almost everywhere 
primary deposits of tinstone are in or closely connected with 
granite or acid eruptive rocks of the same type, its mineral 
associates being tourmaline, fluorspar, topaz, wolfram and ar 
scnical pyrites, the commonest gangue being quartz An exception 
to this mode of occurrence, however, is to be found in Bohvia 
where the tin ore occurs intimately associated with silver ores 
bismuth ores and various sulphides, whilst the gangue includes 
barytes and certain carbonates Over five sixths of the world’s 
total production is derived from secondary alluvial deposits, but 
the tin obtained m Cornwall (where the alluvial deposits have 
been worked out) and Bolivia is from vein mining while a small 
portion of that yielded by Austral isia comes from veins and 
from granitic rocks carrying disseminated tinstone 
Production* — During the i8th century the world’s supply of 
tin was mainly from England, Saxony and Bohemia, in 1801 
England produced about 2,500 tons, while the supplies of Saxony 
and Bohemia had been greatly diminished The English supply 
then gradually increased to about 10,000 tons in i860, and this 
figure was fairly well sustained until about 1890 when a period 
of depression to about 4,000 tons set in In the opening decades 
of the 19th century supphes began to be drawn from the island 
of Banka Billiton became of note in 1853 The Straits Settle 
ments ranked as an important producer m 1870 and now produce 
a large part of the world’s supply Australian deposits were 
worked in 1872, and those of Bolivia somewhat later The pro- 
duction of Nigena, though relatively small shows the greatest 
proportional mcrease in the twelve years 1915-1926 The follow 
mg table shows the output (m tons) of the largest producers and 
also the total world’s output for certain recent years 
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1915 

1920 

iy 25 

1926 

1 ederated Malay States 

46,756 

34,935 

45 , 9^5 

43,946 

Boliv 1*1 

21,544 

27, S'*! 

32,980 

32,113 

Dutch 1 ast Indies 


21, 181 

32,704 

,3006 

Nigiria 

4,837 

5,168 

6,175 

7042 

( hina 

7,093 

10,566 

8,789 


Siam 

8,998 

6 201 

6 802 

6,978 

lotil (all tountnes) I 

126,872 

122 097 

I 4 > 437 

143,968 


Properties — An ingot of tin is pure white (exetpt for a slight 
tinge of blue) , the colour dt pends, however, upon the temperature 
It which it IS poured — if too low, the surface is dull, if too high, 
iridescent It exhibits considerable lustre and is not subject to 
tarnishing on exposure to normal air The metal is fairly soft 
and easily flattened out under the h immer, but almost devoid of 
tenacity That it is elastic, with narrow limits, is proved by its 
clear ring when struck with a hard body in circumstances permit- 
ting of free vibration The specific gravity of cast tin is 7 29, of 
rolled tin 7 299 and of electrically deposited tin 7 143 to 7 178 A 
tin ingot is distinctly crystalline, hence the characteristic crackling 
noise, or ^‘cry” of tin, which a bar of tin gives out when being 
bent This structure can be rendered visible by superficial etching 
with dilute ac id, and as the minuter crystals dissolve more quickly 
than the larger ones, the surface assumes a frosted appearance 
{motr^( mHalhqnc) The metal is bimorphous by cooling molten 
tin at ordiniry nr temper iture tetragonal crystals are obtained 
while by cooling at i temperature just below the. melting point 
rhombic forms are produced When exposed for a sutlicicnt time 
to very low temper itures (to —39“ C for 14 hours) tin becomes 
so brittle that it fills into a grey powder termed the gr<v modi 
ficahon, under a pestle, indeed, when kept in cold climates for 
scvenl ycirs, it sometimes crumbles into powder spontaneously 
Aliotrupy) At ordinary temperatures tin proves fairly 
ductile under the himmer„ and its ductility seems to mcreise as 
the temperature rises up to about 100° C At some temperature 
near its fusing point it becomes brittle, and still more brittle 
from —14° ( downwirds Iron renders the metal hard and 
brittle, arsenic, antimony ind bismuth (up to 0 reduce its 
tenicity, copper and k id (i to 2^/i ) make it harder and stronger 
but impair its malic ibility, and st mnous oxide reduces its 
tenacity Tin fusts at about 230° C , at about 1,600° C it begins 
to volatilize slowly, at about 2 270° C it boils The hot vapour 
produced combines with the oxygen of the air into white oxide, 
SnC) Its coctticient of linear expmsion between 0° and 100° 
IS 0002717, its specific heat 00562, its thermal and electrical 
condmtivities art 145 to 152 and 1145 to 1401 respectively, 
compared to silver as i 000 Thi metil is scarcely affected by 
dilute hydrochloric or sulphuric acids, very dilute nitric acid 
slowly dissolves it but strong acid converts it to stannic acid 
(sa below), concentrated hydrochloric acid attacks it fairly 
reidily, and concentrated sulphuric icid when hot 
Industrial Applications — Commcnially pure tin is used 
for making such apparatus as cviporating bisms, infusion pots, 
stills, etc It IS also employed for making two varieties of tin 
foil — one for the siKcnng of mirrors (now sui^erseUtd) the 
other tor wrapping up chocolate toilet soip, tobicco etc The 
mirror foil must (ontiin some copper to prevent it from being 
too readily amilgimattd by the mercury i or making tin foil 
the metal is rolled into thin sheets, pieces of which arc beaten 
out with a wooden mallet As pure tin does not tarnish in the 
air and is proof against acid liquids, such as vinegar, lime juice, 
etc , It is utilized for culinary and domestic vessels But it is 
expensive, and tm vessels have to be made very heavy to give 
them sufficient stability of form, hence it is generally employed 
merely as a protecting coating for utensils made of iron usually 
( See Tin Pi ate ) Rolled plates of mild steel are ‘‘pickled’' in 
dilute hydrochloric or sulphuric acid, annealed, cold rolled re- 
annealed It a lower temperature again pickled in weaker acid 
and washed with water They are then tinned by passing through 
i bath of the molten metal which is divided into two sections and 
so arranged that the plate passes through a flux of molten zinc 
chloride floating on the metal m the first section, and emerges 


through a coating of grease floating on the metal in the second 
section, they are then rolled in order to remove excess of tin 
and to impart polish to the surface 

By far the greater part of the tin produced metallurgically is 
used for making alloys Ordinary solder is a mixture of equal 
parts of tin and lead, pewter (qv) is $ parts of tm to i part 
of lead Locomotive beanngs are a lead copper alloy containing 
about 8% of tin Bronze (qv) is an alloy of tin with copper 
and the properties differ greatly from those of either metal 
separately Coinage bronze contains 5% of tin (with the addition 
of about 1% of zinc), bronzes containing g’^10% of tin are used 
as gun-metal, those having 10-12‘^X are used as engineers’ brasses 
those with i2“i5% for beanngs and those with 16-24% for bells 
the precise proportion depending upon the type of bell required 
Speculum metal contains 33% of tm and 67% of copper All the 
properties of these alloys are, however, considerably modified 
by the rate of cooling, and processes such as hammering and cold 
working 

COMPOUNDS OF TIN 

Tin forms two well marked senes of salts in one of which it is 
bivalent these salts being derived from stannous oxide, SnO, in 
the other it is quadrivalent, this series being derived from stannic 
oxide, Sn02 

Staufwns Oxide y SnO is obtained 111 the hydrated form 
2Sn0H20 from a solution of stannous chloride by addition of 
sodium carbonate, it forms a white piecipitate, which can be 
wished with air free water and dried at 80° C without much 
change by oxidation if it be heated in cirboii dioxide the black 
SnO remains Precipitated stannous hydrate dissolves readily 
m caustic potash, if the solution is evaporated quickly it suffers 
decomposition, with formation of metal and st annate, 

2SnO -b 2K0H=K2Sn03 + Sn -f- H2O 
If it IS evaporited slowly, anhydrous stannous oxide crystallizes 
out in forms which are combinations of the cube and dodecahe 
dron Dry stannous oxide, if touched with a glowing body, catches 
tire and burns to stannic oxide Sn02 Stannous oxalate when 
heitcd b\ Itself in a tube leaves stannous oxide 

Stannic Oxide, Sn()2 — This if the ttrm is taken to include the 
hydrates exists in a variety of forms (i) Tinstone (^ee above 
ind also Cassttfrtti? ) is proof against all icids Its disintegra 
tion for analytical purposes can be effected by fusion with 
caustic alkali in silver bisins, with the formation of soluble 
stannate, or by fusion with sulphur and sodium carbonate with 
the formition of a soluble thiostannate (2) A similar oxide 
{/lores Jovis) is produced by burning tin m air at high tempera 
tures or exposing any of the hydrates to a strong red heat Such 
tm ashy as it is called, is used for the polishing of optical glasses, 
“putty powder’' is another name for a similar preparation used 
for polishing Flores stanm is a finely divided mixture of the 
metal and oxide obtained bv fusing the metal m the presence 
of air for some time (3) Meta stannic acid (generally written 
HioSn Oi„ to iccount for the complicated composition of meta 
stannates, e g , the sodium salt H8Na2Sn Oi ) is the white tom 
pound produced from the metal by means of nitric acid It is 
not the true meta acid, however, and is therefore better called 
^stannic acid (^^e below) It is insoluble in water and in nitric 
acid and apparently so in hydiochloric acid, but if heated with 
this latter for some time it passes into a more soluble compound 
which is a basic chloride, p stannyl chloride P stannic acid is 
distinguished from ortho or a stannic acid by its insolubility in 
nitric and sulphuric acids The salts are obtained by the action 
of alkalis on the acid (4) Orthostannic acid, so-called, is really 
the meta-acid and is better called a -stannic acid, it is obtained 
as a white precipitate on the addition of sodium carbonate or the 
exact quantity of precipitated calcium carbonate to a solution 
of the chloride This acid, H2SnOj, is readily soluble in acids 
forming stannic salts, and m caustic potash and soda, with the 
formation of metastannates Of these sodium stannate, NaaSnOs, 
is produced industrially by heating tm with Chile saltpetre and 
caustic soda, or by fusing very finely powdered tinstone with 
caustic soda in iron vessels A solution of the pure salt yields 
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fine prisms of the composition Na2Sn03+ioH20, which effloresce 
m the air The salt is used as a mordant m dyeing and caiico- 
prmtmg, being called '‘preparing salts” m the latter industry 
Alkaline and other stannates when treated with aqueous hydro 
fluoric acid are converted into fluostannates or stannifluondes 
(e g i KxSnOs into K2SnF6), which are closely analogous to, and 
isomorphous with, tluosihcates or silicifluorides 

A colloidal or soluble stannic acid is obtained by dialysing a 
mixture of tin tetrachlonde and alkali or of sodium stannate 
and hydrochloric acid On heating it is converted into colloidal 

«;tannic acid A hydrated tin trioxide, 2Sn03H20, has been 
described by Spring 

Stannous chloride, SnCb, can only be obtained pure by heat- 
ing pure tin m a current of pure dry hydrogen chloride It is a 
white solid, fusing at 250® C to in oily liquid which boils at 
606°, and volatilizing at a red heat in nitrogen, a vacuum or 
hydrogen chloride, without decomposition The vapour density 
below 700® C is somewhat high, but above 800® C corresponds 
to nearly SnCb The chloride readily combines with water (0 
form a crystallizable hydrate SnCU 2H^O, known as “tin salt or 
‘ tin crystals ” Ihis silt is also formed by dissolving tin in strong 
hydrochloric acid and allowing it to crystallize, and is industrially 
prepared by passing sufficiently hydrated hydrogen chloride 
over granulated tin contained in stoneware bottles and evaporat 
mg the concentrated solution produced in tin basins over granu 
lated tin The basin itself is not attacked The crystals are very 
soluble m cold water and if the salt is really pure a smill pro 
portion of water forms a cle ir solution, but on adding much witer 
most of the salt is decomposed with the formation of a pretipititc 
of oxychloride, 2Sn(0H)ClH20 The same oxychloride is pro 
duced when the moist crystals are exposed to the iir Hence ill 
tin crystals as kept m the laboratory give with water a turbid 
solution, which contains stannic in addition to stannous chloride 
I he complete conversion of stannous into stannic chloride miy 
be effected by a great many reagents — for instance, by chlorine 
(bromine, iodine) readily, by mercuric chloride, with prccipita 
tion of calomel or metallic mercury, b> ferric chloride on warm 
mg with formation of ferrous chloride, by arsenious chloride m 
St long hydrochloric acid solutions, with precipitation of brown 
metallic arsenic All these reactions are available as tests for 
stannosum” or alternatively for the respective agents A strip of 
metallic zinc when placed in a solution of st-mnous chloride pre 
tipitatcs the tin in crystals and takes its phee m the solution 
Stannous chloride is largely used in the laboratory as a reducing 
agent, m dyeing as a mordant 

Stannic chloride, SnCU, named by Andreas Libavius in 1605 
Spintus argenti vivt sublmati from its preparation by distilling 
tin or its amalgam with corrosive sublimate and afterwards 
termed Spintus f unions JCibavn, is obtained by passing dry chlorine 
over granulated tm contained m a retort, the tetrachloride distils 
over as a heavy liquid from which the excess of chlorine is easily 
removed by shaking with a small quantity of tm filings and re 
distilling It IS a colourless fuming liquid of specific gravity 2 279 
at 0° C, It freezes at —33®, and boils at 1139° The chloride 
unites energetically with water to form crystalline hydrates (eg, 
SnC I4 3H2O), easily soluble in water With one third its weight of 
water it forms the so called “butter of tin ” It combines readily 
with alkaline and other chlorides to form double salts, eg, 
M bnCle, analogous to the chloroplatmates , the salt (NH4)2SnClf 
IS known industrially as “pink salt” on account of its use as 
a mordant to produce a pink colour The oxymunate of tin 
used by dyers is SnCUsHaO The plain chloride solution is 
similarly used It is usually prepared by dissolving the metal 
m aqua regia {qv) 

Stannous fluoride, SnF2> is obtained as small, white mono 
clinic tables by evaporating a solution of stannous oxide in hydro 
fluoric acid m a vacuum Stannic fluondc, SnF 4 , is obtained as 
white hygroscopic crystals from stannic chloride and anhydrous 
hydrofluoric acid at a high temperature, it forms a characteristic 
senes of salts, the stannifluondes, M2SnF6, isomorphous with the 
sihci , titani-, germam- and zirconi fluorides Stannous bromide, 
SnBta, IS a light yellow substance formed from tm and hydro- 


bromic acid Stanmc bromide, SnBr4, is a white crystalline mass 
melting at 33® and boiling at 201®, obtained by the combination 
of tm and bromine, preferably in carbon bisulphide solution 
Stannous iodide, Snl2, forms yellow rtd needles and is obtained 
from imtassium iodide and stannous chloride Stannic iodide, 
hnli, forms red ottahedra and is prepared similarly to stanmc 
bromide Both iodides combine with ammonia 

Stannous sulphide, SnS, is obtained is a lead grey miss bv 
heating tin with sulphur, and as i brown precipitate by idding 
sulphuretted hydrogen to a stannous solution this is soluble in 
ammonium polysulphide, and dries to a black pcwdtr Stannic 
sulphide, SnS2, is obtained by heating a mixture of tin, mercury 
sulphur and sal ammoniac (m the proportions 12, 6, 7 and 6 re 
speetively) m the beautiful form of autum mustvum (mosaic 
gold) — solid consisting of golden yellow, metallic lustrous 
scales, and used chiefly as a yellow “bronze” for plaster of Pans 
statuettes, etc The yellow precipitate of stanmc sulphide ob 
tamed by adding sulphuretted hydrogen to a stanmc solution 
readily dissolves m solutions of the alkaline sulphides to form 
thwstannates of the formula M2SnS-}, the free acid H SnSi 
may be obtained as an almost black powder by drying the yellow 
precipitate formed when hydrochloric acid is added to a solution 
of a thiostannate 

Organic Compounds of Tin — Numerous organic compounds 
of tm are known such as tm tctraethvl, Sn(C2Ha)4 Where the 
four radicals arc different, the compound can exist m cnantio 
morphous forms (see Sterfochemistry) , thus W J Pope and 
his collaboratois (1900-1902) resolved mcthylcth>lpropy] tin 
iodide, Sn(CH3)(C2H )(C3Fl7)I, mto dextro and lacvo modi 
tications Compounds of tin with /3 diketones (see Ketones) arc 
also known The simplest is stannic bisacetylacetone dichloride 
Sn(CH7()2)Cb (W Dilthey, 1902) and G T Morgan and 
H D K Drew (1920) showed that in all such compounds with 
univalent /5 diketones tm has a co ordination number of 6 , te , 
the constitution is [R SnX ], X being a halogen atom and the 
same (o ordination number is found in “pink salt ' (sie above), 
(SnCl(](NH4)2 A coordination number of 8 is however in 
dieited in tetra aquabisacetylacetone stanmbromide [SnCCH? 
0 ) , 4HOJSnBrc 

Methyl stannic iodide (stanniform), CHsSnH, a yellow crys 
tilline subst ince melting at 87® C has been applied in therapeutics 
(iq-^q) as antiphlogistic analgesic and antiseptic, it combines the 
usefulness of tin m staphylococcic infections with the powerful 
germicidal properties of iodine 

Hydrides — A hydride, SnH4, of melting point —150® C, has 
been obtained by electrolysis of i stannous sulphate solution 
between lead electrodes, a trace of colloids (e g ,0 3% of dextrin) 
b(ing used as a stabilizer, it forms only about oot% of the re 
suiting gas and is separated from this hydrogen by condensation 
m liquid air A second hydride, Sn2H2 is said to be produced as 
a grey powder by immersing aluminium foil m an alkaline 
solution of potassium stannitc 

Analysis —Tm compounds when heated on charcoal with 
s<;dium carbonate or potassium cyanide in the reducing blowpipe 
flime yield the metal and a scanty ring of white SnO> Stannou^ 
salt solutions yield a brown precipitate of SnS with sulphuretted 
hvdrogen, which is insoluble in cold dilute acids and m reil sul 
phide of ammonium (NH4)2S, but the yellow, or the colourless 
reagent on addition of sulphur, dissolves the precipitate as a salt 
of SnS^ The solution on acidification >ields a yellow precipitate of 
this sulphide Stannic salt solutions give a yellow precipitate of 
SnS2 with sulphuretted hydrogen, which is insoluble m cold 
dilute acids but readily soluble in sulphide of ammonium and is 
re precipitated therefrom as SnS2 on acidification Only stannous 
salts (not stannic) give a precipitate of calomel in mercune 
chloride solution A mixture of stannous and stannic chloride 
when added to a sufficient quantity of solution of chloride of gold 
gives an intensely purple precipitate of gold purple (purple of 
Cassius) The test is very delieate although the colour is not 
m all cases a pure purple Tm is generally quantitatively esti 
mated as the dioxide or electrolytically 

Bibliocraphy — F or the history of tm and st itistics of its produc 
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tioiii et€» see Bernard Neumann, Dte MetaUe (1904) > A. Rouing, 
Geschichie der Metdle (1901) For its chemistry J A N Friend, 
Text-book of Inorganic Chemistry, vol S, by R M Caven (1914) 1 J 
W Mellor, Comprehensive Treatise on Inorganic and Theoretical 
Chemistry, vol 7 (1922) For statistics, advances in technology, etc, 
see G A Roush and A Butts, 7 he Mineral Industry (annual) 

(ADM) 

PRODUCTION 

Although deposits of tin arc very widely distributed, the two 
areas which arc of principal importance are the Asiatic de- 
posits, comprising Malaya, Siam and China, and those of Bolivia 
These two areas provide about 85% of the world^s total output 
Until 1916 the British Empire production exceeded that of foreign 
countries, but since that date, owing to the enlarged output from 
Bolivia and the Dutch Fast Indies, the production of other 
countries has been the larger In 1925 the world’s most important 
producer of tin was still the Federated Malay States where the 
alluvul deposits of the Kinta valley form the richest tmfield The 
only tin ore known in Malaya is the dioxide, cassiterite The 
methods of working are ground sluicing and hydraulic mining, 
open cast workings, underground workings and dredging In 
Burma the most important occurrences of tinstone are m the 
B iwlake State of Karcnni, at the Mawchi Mines, in the Amherst 
district (a) at Belugyum, (b) east and west of the Seludang 
ringe, and in the Thaton, Tovoy and Mergui Districts 
The Burmese mineralized belt continues southwards through 
the FMS to the islmds of Singkef, Banka and Billiton in the 
Dutch East Indies, thus forming the world’s richest tin producing 
area In 1924 it supplied over 60% of the world’s total output, 
and the Dutch East Indies alone contributed no less than 23 2% 
of the world’s production It was, however, stated in 1925 that 
within 12 years the bulk of the rich secondary deposits of Dutch 
East Indies, of Malaya, of Siam and of Lower Burma will have 
been exhausted Other Asiatic occurrences of tin arc those of 
French Indo China in the province of Tongking, in China, in the 
provinces of Yunnan, Kwangsi, Hanan, Kwangtung and Fukien, 
and m Japan in (a) the Akenob district, Tajima proviiKe, (6) 
the Taniyama rmne, Satsuma province, (c) the Kiura mine, Bun- 
go province, (d) mines near lakiyama ind Hirukawa 

In North uid central Amcuca cassitcntc is known to occur in 
very small quantities, also in C inada, United States, Mexico and 
British Honduras 1 he most important producer m South Amer- 
ica IS Bolivia, whose tinfields supplied 214% of the world’s 
total output in 1924 The chief mines occur in La Paz, Cocha- 
bamba, Oruro and Potosi The most important point about the 
Bohvian deposits is that they are primary, and lode mining is 
much more likely to yield larger outputs over a longer period of 
future years than is the case with the Asiatic deposits Tm is 
widely distributed in Australasia — all the States of the Common 
wealth of Australia and also New Zealand produce the mmeral — 
but in 1923 the whole area yielded only of the world s total 
In the continent of Africa the most important tm producer is 
Nigeria The tinstone occurs in the granites of the Younger Intru 
sive Series and in the tourmaline pegmatites of a somewhat earlier 
age Ihe pegmatites are found in all the crystalline areas of the 
Protectorate but carry tinstone only in a few widely separated 
localities In the Iraiisvaal, cassiterite occurs m pipe like ore- 
bodies and veins in the Bushveld granite and overlying quartzites 
In south west Africa alluvial and detntal deposits have been 
worked hitherto, but many lodes occur and may be worked in 
t uture In Sw iziland tin-ort occurs both in alluvial deposits and 
veins Most of the concentrates from Swaziland and the Umon 
are shipped to the Straits Settlements for smeltmg Other con- 
tributing countries are the Gold Coast, Nyassaland, Belgian Congo, 
Portuguese East Africa, South West Africa and Rhodesia In 
1924 the continent of Africa produced 547% of the world’s 
production of tin for that year, mainly contnbuted by Nigeria 
In Europe the chief producing countnes are Great Bntain, 
Czechoslovakia, Germany, Portugal and Spam With regard to the 
mines m Cornwall and Devon, during the 50 years ending 1800 
the output varied between 2,000 and 3,500 tons a year The max- 
imum output during the World War was 6,537 in 1914 By 192a, 


when so few mines were working, the production was only 370 
tons By 1924, owing to the greatly improved conditions, the 
figure had risen to 1,725 In 1925 about 95% of the production 
occurred in the Camborne Redruth area Tm-smelting is an im 
portant industry in the United Kingdom, ores from Nigeria, Bo 
Uvia and other countnes being treated m addition to domestic ores 
The following table gives the world’s production, m long tons, of 
tin ore for 1918, 1923 and 1925 



1918 

1923 

1925 

Great Britain 

Nigeria 

Swaziland 

Umon of S Afnca 

India (Burma) 

Federation of Malay States 

Unfederated Malay States 

Austraha 

3,954 

5,904 

aS8 

1,422 

647 

37,369 

2,720 

4,747 

1,021 

S,86o 

107 

qi8 

1,400 

37,643 

1,727 

3,283 

2,339 

6,256 

277 

1,157 

1,300 

45,926 

2,14s 

3,016 

Approx total 

57,100 

52,000 

62,600 

Bolivia 

Dutch F ast Indies 

Siam 

China 

Other countries 

29,104 

IQ 200 

8,833 

8,730 

226 

29,767 

31,019 

6,334 

8,727 

1,740 

3^,074 

32,749 

8,062 

8,500 

2 000 

Approx total 

66,100 

78,600 

83,400 

World s total (approx ) 

123,200 

130,600 

146,000 


Ihe 1924 total was approximately 137,860 long tons 
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TINAMOU, the name of a group of birds peculiar to South 
America, having some superficial resemblances to the partridge 

The elongated bill, small head 
and slender neck are diagnostic 
The plumage is some shade of 
brown, variously barred with 
darker tints The wings are short 
and rounded and the male incu 
bates the highly burnished eggs 
They are exceedingly stupid but 
are excellent to eat Over 60 
species are recogmzed They are 
considered a group of palaeogna 
thine birds and form the family 
Ttnarntdae The little tmamou 
{Crypturus ptkatus) ranges from 
the Amazon to Mexico, while the rufous tmamou {Phychotus 
rufescens) inhabits southern Brazil and Paraguay 
TD^DAJL, MATTHEW (d 1733 ), English deist, the son of 
a clergyman, was born at Beer Ferrers (Ferns), Devonshire, 
probably m 1653 He studied law at Lmcoln college, Oxford, 
under the high churchman George Hickes, dean of Worcester, 
m 1678 he was elected fellow of All Souls college About 1685 
he became a Roman Catholic, but returned to the Church of Eng-- 
land at Easter, 1688 His early works were an Essay of Obedt 
mu to the Supreme Powers (1694), an Essay on the Power of 
the Magistrate and the Rights of Mankind m Matters of Re- 
ligion (1697) , and The Liberty of the Press (1698) The first of 
his two larger works, The Rights of the Christian Church assch 
dated against the Romish and ail other priests who claim an tih 
dependent power over if, pt i , appeanng anonymously in 1706 
(2nd ed, 1706, 3rd, 1707, 4th, 1709), i« a forable defence of 
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Erastiaimm Author, publisher and punter were prosecuted, but 
this did not prevent tie issue of a fourth edition and gave the 
author the opportunity of issuing A Defence of the Rights of the 
Chnstmn Church, in two parts (2nd ed , 1709) The book was, by 
order of the House of Commons, burned, along with Sacheverell’s 
sermon, by the common hangman (1710) It continued to be 
the object of denunciation for years, and Tindal scented m a 
pastoral letter by Dr Gibson, bishop of London, a charge of 
having undermined religion and promoted atheism and infidelity 
He replied m the anonymous tract, An Address to the Inhabitants 
of London and Westminster (2nd cd , 1730) In this tract he 
defends the deists, and anticipates here and there his Chnsttamty 
as Old as the Creation, or, the Gospel a Republtcatwn of the 
Rehgwn of Nature (London, 1730 2nd ed , 1731, 3rd, 1732, 4th, 
1733), which was regarded as the ‘Bible” of deism He died 
at Oxford on Aug 16, 1733 

TINEO, a town of Spam, m the province of Oviedo, on a 
tributary of the Narcca among the northern outliers of the 
Cantabrian mountains, and on the high road from Cangas de 
Tmeo to the Biscayan port of CudiUero Pop (1920), 22,009 
Mmmg, agriculture and stock-rearing are the principal industries 

TINGUIAN, a tribe of north Luzon, in the Philippines, of 
Malayo-Indonesian stock More brachy cephalic, and probably be- 
longing to a later wave of imnugration than the Igorot {qv) 
group, and showing stronger traces of Indian influence on culture 
probably tractable to Sumatran origin The same influence ap 
pears in rice cultivation methods, and irrigated terraces are less 
elaborate than those of the Igorot, who do not use the buffalo 
Marriage restrictions are based on blood rchtionship only, not on 
clan, and the polity is democratic A Creator is believed in and 
spirits of various functions good and bad, some of which inhabit 
guardian stones The home of the dead, where life goes on as on 
earth is sometimes placed in a mountain The dead are dried be 
fore burial Mediums, usually female, communicate with spirits 

See Cole, The Ttngutan (1922) 

TINN^, ALEXANDRINE PETRONELLA FRAN- 
CINA (1839-1869), Dutch traveller m Africa, born at The 
Hague on Oct 17, 1839, was the daughter of Philip ! Tmne, a 
Dutch merchant who settled in England during the Napoleonic 
wars Her father died when she was live years old, leaving her 
the richest heiress in the Netherlands After travelling m Nor- 
way, Italy and the East, and visiting Egypt, when she ascended 
the Nile 10 near Gondokoro, Miss Tinn6 left Europe again in 
1861 for the Nile regions Accompanied by her mother and her 
aunt, she set out from Cairo on Jan 9, 1862 After a short 
stay at Khartum the party ascended the White Nile to a point 
above Gondokoro, and explored a part of the Sobat, returning to 
Khartum in November Baron Theodor von Heuglin (9 v ) and 
Dr H Steudner having meantime joined the ladies at Khartum, 
the whole party set out in Eeb 1863 for the Bahr-el Ghazal 

Ascending the Bahr-el Ghazal the limit of navigation was 
reached on March 10 From Mesbra er Rek a journey was made 
overland, across the Bahr Jur and south west by the Bahr Ko- 
sango, to Jebel Kosango, on the borders of the Niam Niam coun- 
try During the journey all the travellers suffered severely from 
fever Steudner died m April and Madame Tinn6 m June, and 
after many fatigues and dangers the remainder of the party 
reached Khartum m July 1864, where Miss Tinn^’s aunt died 
Miss Tinn6 returned to Cairo by Berber and Suakin In 
Jan 1869 she started from Tripoli with a caravan, intending to 
proceed to Lake Chad, and thence to the upper Nile On Aug i, 
however, on the route from Murzuk to Ghat, she was murdered, 
together with two Dutch sailors by Tuareg who believed that 
her iron water tanks were filled with gold 

See John A Tinny’s Geographkol Notes of an Expedition in Central 
Africa hy thne Dutch Ladles (Liverpool, 1864), and Sir H H 
Jiihnston, The Nik Quest, ch xvi (London« 1993) 

TINNED FOODS: s0e Food Pkeservatioii 

TINNBVELLY, a town and district of British India, in the 
Madras presidency The town is on the left bank of the Tam- 
brapami nmr, on the other side of which is Paiamcottah, the 
admlnjitrative headquarters of the district Pop (ign) 53,783 
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It is on the South Indian railway, 444 m SW of Madras A 
branch line was opened to Tiruchendur in 1923 Its most note 
worthy building is a beautifully sculptured temple of Siva 
The District or Tinnevelly has an area of 4,325 sqra 
It IS for the most part a plain with an average elevation of 200 
ft , sloping to the east with slight undulations It is watered by 
numerous short streams, the principal being the Tambraparni 
with a length of 80 m The chief irrigation work is the Srivai 
kuntam ameut or dam on this n\er In the north the scenery 
is unattractive and the soil poor , m the south red sandy soil pre 
vails m which little save the Palmyri palm will grow This palm 
yields toddy as well is a coarse sugar Along the banks of the rivers 
art net fields, cotton, millet, pulse and oil seeds art grown and 
cloth, mats, lace and sugar manufactured There is a trade in cot 
ton stuffs, and fishing is carried on Ihe district contains many 
ancient and magnificent buildings In 1921 the populition was 
1,901,396 The number of Christians was 192,350, Finnevelly 
being the most Christian district in India Ihe Society for the 
Propagation of the Gospel and the Church Missionary Society have 
important stations at Tinnevelly town and Paiamcottah, as also 
have the Jesuits It was here that St Francis Xavier began his 
preaching in India 

The early history of Tinnevelly is mixed up with that of 
Madura and Travancore Down to 1781 it is a confused talc of 
anarchy and bloodshed In that year the nawab of Arcot as 
signed the revenues to the Fast India Company, which then 
undertook the internal administration Several risings subse- 
quently took place, and in 1801 the whole Carnatic, including 
Tinnevelly, was ceded to the British 
TIN-PLATE AND TERNE-PLATE Tin plate is i sheet 
of iron or steel which has been thinly coated wnth tin by being 
dipped m a molten bath of that metal Time plate is a sheet ot 
iron or steel coated with a It id tin alloy containing about 85% 
lead and 15% tin The word ternc was applied to this plate be- 
cause of Its dull appearance due to the large proixirlion of lead 
m the coating Ihe purpose of the tin in terne plate coiling is to 
act as a binder between the lead and the iron, wlueh do not alloy 
There are two processes for tinning In the palm oil” process 
which IS the older, the plates, after being properly annealed arc 
scoured with sand and water and pickled in dilute sulphuric acid 
alternately until they are perfectly clean and bright They are 
then washed in water and after bemg boiled in palm oil to remove 
all traces of acid and water are dipped into a t3ath of molten tin 
covered witli oil to prevent oxidation They are then taken to a 
second bath containing purer tin than the first After this they 
are scoured with a hempen rubber and dipped in a third bath con 
taming the purest tin of all, then they are passed through rolls to 
finish the surface and regulate the thickntss of the coating In 
Ihe “acid process” only a single bath of tin is required The 
molten metal is covered with a layer of muriate of zinc which acts 
as the flux, and by means of rolls the plates are pissed through this 
down into the tin, to be brought out at another point in the bath 
where there is a layer of oil on the surface 
The process of coating terne plate is very similar to the gal 
vamzmg (q v ) process The sheets, if ter having been pickled 
are placed in the same kind of an acid solution, except the acid 
IS somewhat weaker The sheets first pass into a neutralized solu 
tion of zme chloride This flux enables the lead tin mixture to 
adhere better to the base metal Burners located under the intake 
side of the “kettle” keep its temperature at about 700 to 72 5 h 
The metal presses through the lead tin alloy, under the flux at the 
bottom of the kettle As the sheets emerge through the exit rolls 
they pass through palm oil Ihe rolls serve to pull the sheets 
through, and, together with the oil, they wipe off the excess metal 
and produce a smooth coating Tins entire process is now com 
pleted by one machine , formerly it was necessary to dip and redip 
the sheets by band Tongs are used to push the sheets down 
through the flux box until they are gripped and pulled out by the 
roils As the sheets leave the oil bath, an air spray cools them 
They then pass through a set of flannel disk rolls that squeeze off 
the excess oil, and on to a conveyor They pass from the con 
veyor to cleaning machines, consisting of flannel disk rolls and 
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brushes, using sawdust, peanut hulls, meal or bran further to ab 
sorb and to clean off the oil The weight of coating is more diffi- 
cult to control than it is m galvanizing It is affected by the heat 
of the bath, speed of the machine, the kind of rolls used and the 
surface of the sheet coated The temperature limits of the opera- 
tion art very narrow 

The sheets employed in the manufacture of tin plate and terne 
plate are known as “black plates ” I ormerly iron alone was 
used and was of two grades, cokt iron and charcoal iron, the 
htter being the better, received a heavier coating of tin, and this 
circumstance is the ongin of the terms “coke plaits” and “charcoal 
plates by which the quality of tin platt is still designated Later 
steel was used but it was found that iron plate wis more durable 
Now both iron and steel plates are available (See Shelts, Iron 
AND Stfei ) It has been attempted to lower the price of terne- 
plaU by using coatings entirely too light Although much of 
this light coated terne plate is still used, high grade plate, properly 
coated is obtainable The service pure iron renders will, no doubt, 
cause more and more of this product to be used as the base for 
terne roofing plate as well as long temes Two different types 
of finishes arc obtainable, “bright dry” or “dark oil ” These dif 
ferent effects are imparted as it travels through the machine 

I ong ternes ire similar to terne plates except that the sheets 
in larger, and the tin content usually runs about 12^% The lead 
in the lead tin illoy makes long terne plate ideal for fabrication 
into caskets, automobile gasolene t inks and other products m the 
mnnufactun of which deep drawing and stamping (ue Pressed 
Mftai ) IS necessary The lead serves as a lubruant in forming 
opcritions, ciusing the sheets to flow uniformly under the dies 

(B Cha) 

TIN PRINTING sa Lithocraphy 
TINTAGEL (tin taj'cl) or TREVENA, vilhge Cornwall, 
England 4J m NW of C imclford Pop (1921) i 307 It stands 
on a bire uphnd close to the sea, and below it is Tmtigcl 
Hivtn, or Porth a smill cove surrounded by cliffs of ilmost 
blaik shte Rums of a cistle are built pirtly on the main- 
land pirtly on a rugged promontory, T intagcl Head united by a 
narrow peninsula to the shore The Norm in walls arc so dark 
tned ind weathered thit, from a little distanct they seem a part 
of the rock itself The cruciform parish church of St Mircelliana 
stands on a high cliff west of the cistle Although restored, it 
rctuns trices of Saxon workmanship in the chancel, besides two 
Norman doorways, a font of the same period, a stone altar bear 
ing five crosses incl a tine is;th century brass In the church- 
yard the grives are buttressed storms being frequent and vio- 
lent I or a time the church liclonged to Ponte vrault abbey in 
Normandy but it was made over by Edward IV to the collegiate 
church of Windsor A 9th century roodstonc stands in the village 
Portions of the vicarage date from the 14th century 

Pintagel (Pintajol Dimdagel) is i parish a poition of which 
ippears m the Domesday Survey as Bossinc> (Botcinnu) 
The castle probably existed in pre Saxon times md under 
the Norm in eirls of Cornwall wis rebuilt embattled and fur 
lushed with munitions of war It was in i ruinous condition 
m I eland s time (c 1 340) The borough of Bossmty, which appar- 
ently owed Its existence to the castle shared its fortunes Its char- 
ter w is surrendered to C harlcs II and a new one obtained from his 
brother in i68s Provision was midc for the administration of 
the borough Bossiney acquired the right of electing two members 
of parliament m 155^ In 1784 the vicar of Tintagel as mayor 
and only qualified elector, enjoyed the probably unique privilege 
of returning two members to the House of Commons In 1832 
there were ten resident legal voters within the borough and nine 
out-voters The Reform Act transferred their votes to the county 
TINTERN ABBEY, m Monmouthshire, one of the most 
famous ecclesiastical rums m England, on the River Wye The 
abbey was founded by Walter de Clare in 1131 for Cistercian 
monks The existing church however, dates from the latter part 
of the 13th century, it is unroofed, and the nave is imperfect, 
but many of the finest details of a style transitional from Early 
English to Decorated are preserved The church is cruciform 
Cloisters and other monastic buildings, of which there are con- 


siderable remams, lay to the north of the church The founda 
tion was dissolved by Henry VIII 

TINTOMETE^l, a commercial instrument which makes it 
possible to register colours (e g , of oils) by matching them against 
the light transmitted by one or more of a set of coloured glasses, 
each glass being of a slightly different tint from those on either 
side of It in the set (See Colour ) 

TINTORETTO, JACOPO ROBUSTI (1518-1594), one 

of the greatest painters of the Venetian school, was born m 
Venice in 1518, though Ridolfi says m 1512 His father, Battista 
Robusti was a dyer, or “tintore”, hence the son got the nick 
name of “Tintoretto,” little dyer His father, noticing his artistic 
bent, took him to the studio of Titian Ridolfi is our authority 
for saying that Tintoretto had only been ten days m the studio 
when Titian sent him home once and for all The reason, accord 
mg to the same writer, is that the great master observed some 
very spinted drawings by the boy and it is inferred that he 
became at once jealous of so promising a scholar This, how 
ever, is mere conjecture Prom this time forward the two always 
remained upon distant terms — Robusti being mdeed a professed 
and ardent admirer of Titian, but never a friend, and Titian 
turning the cold shoulder to Robusti, who sought for no further 
teaching, but studied on his own account with laborious zeal from 
casts, has reliefs etc He placed over his studio the inscnption “U 
disegno di Michelangelo ed il colonto di Tiziano” (Michelangelo’s 
design and Titian’s colour) He is said to have studied more 
especially from models of Michelangelo’s “Dawn,” “Noon, ’ 
‘Iwilight” and “Night,” and from Sansovino’s statues, and to 
have modelled in wax md clay small figures, which he suspended 
m a box with an aperture for a candle Thus, according to 
Ridolfi Robusti’s art was self taught More recent criticism, 
however, has averred that he probably proceeded to some other 
painter’s studio on leaving Titian’s Berenson and Thode have 
suggested that Bonifazio may have been his master while 
Hadeln thinks Bordonc more likely However, he had a hard 
struggle to obtain recognition He assisted Sehiavone in his 
studio and undertook every commission which offered itself 
One of Tintoretto’s early pictures still extant is in the church of 
the Carmine in Venice, the “Presentation of Jesus in the Temple ” 
In 1547 he painted the “Last Supper” m the Church of S 
Mareuola The “Christ Washing the Apostles’ Peet” painted for 
the same church is now in the Escorial Por the Scuola della 
Prinita he painted four subjects from Genesis Two of these 
now in the Venetian Academy, are “Adim and Eve” and the 
“Death of Abel ” both noble works of high mastery, which leavi 
us in no doubt that Robusti was a consummate painter 

In 1548 he was commissioned for four pictures in the Scuola 
di S Marco — the “Pinding of the body of St Mark in Alexandria” 
(now m the Brera Milan) the “Saint’s Body brought to Venice ’ 
the “miraculous preservation of a Saracen sailor at sea by the 
Saint” (these two are in the library of the royal palace, Venice) 
and the highly and justly celebrated “Miriele of the Slave” 
These works were greeted with general applause, including that of 
Titian s intimate, the too potent Pietro Aretino The painter s 
straits and obscure endurances were over He married Faustina 
de* Vescovi, daughter of a Venetian nobleman, and settled m a 
house m the Fondamenti de Mon near the church of the Madonna 
deir Orto Here he painted three of his leading works — “The 
Worship of the Golden Calf ” “The Presentation of the Virgin” 
and the “Last Judgment ” 

The next conspicuous event in the professional life of Tintoretto 
IS his enormous labour and profuse self development on the walls 
and ceilings of the Scuola di S Rocco, a building which may now 
almost be regarded as a shrine reared by Robusti to his own 
genius The building had been begun in 1524 by Sante Lombardi, 
after the design of Bart Buono and was very deficient m light, 
so as to be particularly ill-suited for any great scheme of pictorial 
adornment The painting of its interior was commenced m 1560 
In that year five pnncipal painters, including Tintoretto and Paul 
Veronese, were mvited to send in trial-designs for the centre-piece 
m the smaller hall named Sala dell’ Albergo, the subject being S 
Rocco received into HeaVen Tintoretto produced not a sketch but 
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a picture, and got it inserted into its oval The competitors 
remonstrated, not unnaturally, but the artist, who knew how to 
play his own game, made a free gift of the picture to the saint, 
and, as a by law of the foundation prohibited the rejection of 
any gift, it was retained %n sttu — Tintoretto furnishing gratis the 
other decorations of the same ceiling (This is one version of the 
anecdote there is another version, which has the hke general 
bearing) In 1565 he resumed work at the scuola painting the 
magniticent “Crucifixion,” for which a sum of 250 ducats was 
paid In 1576 he presented gratis another centre piece — that for 
the ceiling of the great hall, representing the “Plague of Serpents”, 
and in the following year he completed this ceiling with pictures 
of the “Paschal Feast” and “Moses striking the Rock ” Robusti 
next launched out into the painting of the entire scuola and of 
the adjacent church of S Rocco He offered in November 1577 
to execute the works at the rate of 100 ducats per annum, three 
pictures being due m each year This proposal was accepted and 
was punctually fulfilled, the painter’s death alone preventing the 
execution of some of the ceiling subjects The whole sum paid 
for the scuola throughout was 2,447 ducats Disregarding some 
minor performances, the scuola and church contain fifty two 
memorable paintings which may be described as vast suggestive 
sketches with the mistery of finished pictures, “Adam and Eve,” 
the “Visitation,” the “Adoration of the Magi,” the “Massacre of 
the Innocents ” the “Agony m the Garden ” “Christ before 
Pilate,” ‘ Christ carrying His Cross” and the “Assumption of the 
Virgin” are leading examples in the scuola, in the church, “Christ 
curing the Paralytic ” 

It was probably m 1560 the year in which he began working 
in the Scuola di S Rocco, that Tintoretto commenced his numer- 
ous paintings in the ducal palace, he then executed there a per 
trait of the doge, Girolamo Priuli Other works which were 
destroyed in the great fire of 1577 succeeded — the “Excommuni 
tat ion of Frederick Barbarossa by Poi)e Alexander III ” and the 
‘ Victory of Lepanto ” After the fire Tintoretto started afresh, 
Paul Veronese being his colleague In the Sala dello Scrutimo 
Robusti painted the “Capture of Zara”, in the hall of the senate, 
Venice, Queen of the Sea” and two others, in the Sala del Collegio 

4 pictures among which the * Espousal of St Catherine” , in the 
Sala deir Anticollegio, four decorative masterpieces — “Bacchus, 
with Ariadne crowned by Venus, ’’the “Three Graces and Mercury ” 
‘Minerva discarding Mars,” and the “Forge of Vulcan” — ^which 
were painted towards 1578, in the Antichiesctta, “St George and 
St Louis, with St Margaret,” and “St Jerome and St Andrew”, 
m the hill of the great council, nine large compositions, chiefly 
battle pieces We here reach the crowning production of Robusti’s 
life, the last picture of any considerable importance which he 
executed, the vast “Paradise,” m size 74 ft by 30, reputed to 
be the largest painting ever done upon canvas It is a work so 
stupendous in scale, so colossal in the sweep of its power, so 
leckless of ordinary standards of conception, so pure an inspira- 
tion of a soul burning with passionate visual imagining and a 
hand magical to work in shape and colour, that it has defied the 
connoisseurship of three centuries, and has generally (though not 
with its first Venetian contemporaries) passed for an eccentric 
failure All Venice applauded the superb achievement Robusti 
was asked to name his own price, but this he left to the author 
ities Robusti died on May 31, 1594 The register of deaths m 

5 Marciliano states that lintoretto died of fever, aged seventy- 
five years, eight months and fifteen days — thus bringing us to 
Sept 16, 1518 as the true date of his birth He was buried m 
the church of the Madonna dell’ Orto by the side of his favounte 
daughter Marietta (c 1556-1590?) who had herself been a por- 
trait painter of considerable skill, as well as a musician, vocal 
and instrumental In 1866 the grave was opened, and the re- 
mains were moved to the chapel on the right of the choir 

Tintoretto painted his own portrait at least twice (Uffizi, Flor- 
ence and Louvre, Pans) It is a face somewhat blunt and rugged, 
but yet refined— concentrated and resolute, its native ardours of 
frankness and energy welded down into lifelong laboriousness, 
With a pent look as of smouldering fire The eyes are large, dark 
and round, the grizzled hair close and compact 


In 1574 he obtained the reversion of the first vacant broker’s 
patent in a fondaco, with power to bequeath it — an advantage 
granted from time to time to pre eminent painters !or his 
phenomenal energy m painting he was termed ‘II Funoso ” An 
agreement is extant showing that he undertook to finish m two 
months two historical pictures each containing twenty figures, 
seven being portraits The number of his portraits is enormous, 
their merit is unequal, but the re illy fine ones cannot be surpisstd 
The Venetians said that he had three piencils — one of gold the 
second of silver and the third of iron The only pictures (if we 
except his own portrait) on which he inscribed his name are 
the “Miracle of Cam” in the church of the Salute (painted 
originally for the brotherhood of the Crociferi) the “Miracle of 
the Slave,” and the ‘ Crucifixion” m the Scuola di S Rocco, the 
last was engraved in 1589 by Agostino Caracci 

Of pupils Robusti had very few, his two sons and Martin dc 
Vos of Antwerp were among them Domenico Robusti (1560- 
1635) whom we have already had occasion to mention frequently 
assisted his father in the groundwork of great pictures Some of 
his works are to be seen m the academy at Venice and in S Maria 
degli Angeli at Murano 

We conclude by naming a few of the more striking of Tintoret 
to’s very numerous works not already specified in the course of 
the article In Venice (S Giorgio Maggiore) a series of his later 
works the ‘ G ithenng of the M inna,” “Last Supi3er,” “Entomb- 
ment,” “Resurrection ’, (S Cassiano) a ‘Crucifixion,” the figures 
seen from behind along the hill slope, (St Marks) a mosaic of 
the “Baptism of Christ ” In Milan (the Brera), “St Helena and 
other saints ” In Florence (Ulfizi) three fine portraits including 
that of the sculptor Jac Sansovino (Pitti Gallery), “Venus,” 
“Vulcan” and “Cupid ” In Dresden “The Rescue ” In Cologne 
(Wallraff Richarts Museum), “Ovid and Connna ” In Munich 
(Pmakothek) eight paintings executed (1579-1580) for the Duke 
of Mantua, illustrating historical scenes — one of the siege of a for 
tified town is astonishingly fine In England (Hampton Court) 
^Esther and Ahasuerus,’ and the ‘Nine Muses’ , (the National 
Gallery) “The Origin of the Milky Wi>,” a memorable tour de 
force, “Christ washing Peter’s 1 eet ” also a spirited smallish 
work, “St George and the Dragon ” A fine portrait of a Doge 
has recently been acquired by the Melbourne Gallery from Prince 
Lichnowskis collection In the Ca d oro museum Venice, are a 
number of distinguished portraits of Venetian Senators Tintoret 
to’s unparalleled mastery of the human form is revealed in his 
drawings of which a volume has recently been published (D von 
Hadeln Handzeichnungfn d( s Tintoretto, 1922) 

See C Ridulfi, Meravii,hr dell Arte (ed by D v Hadeln 1924) , 
Ruskm Stones of Venue (i 860 , F Preston Stearns, The Life and 
Cintm of T (1804), H Thode Tintoretto (I eipzig 1901), J B 
Stoughton Holborn Jacopo Rohustt (rgoO F M Phillipps Tin- 
toreito (iQii), F P B Osmaston The Art and Gemus of Tintoret 
(1915), Ev d Bccken und A I Meyer, Jacopo Imtoretto (Munich 
1923) (W M R X) 

TIPASA, a town and commune on the coast of Algeria in 
the department of Algiers m W of the capital The modern 
village (pop 753 of which 618 are Europeans), founded m 1857 
IS remarkable chiefly for its pleasant situation and sandy beach 
The roadstead is exposed to the north east and north west There 
IS a mole about go ft long and anchorage in six fathoms The 
Roman city of Tipasa was built on three small hills which over 
looked the sea Of the houses most of which stood on the central 
hill, no traces remain, but there are ruins of three churches — 
the Great Pa silica and the Basilica Alexander on the western 
hill and the Basilica of St Salsa on the eastern hill — two ceme 
tenes, the baths theatre amphitheatre and nymphaeum 

lipasa was founded by the Phoenicians, was made a Roman 
mihtary colony by the emperor Claudius and afterwards became 
a municipium Christianity was early introduced and in the third 
century Tipasa was a bishop’s see In 484 the Vandal king Huneric 
(477-484) sent an Arian bishop to Tipasa whereupon a large 
number of the inhabitants fled to Spain, while many of the re- 
mainder were cruelly persecuted After this time the city dis 
appears from history 

See S Gscll, Promenades archiologtques aux environ^ d* Alger (1926) , 
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Id Le% monumentv antiques de VAtgirte, 2 vol (lOoi) , Id Atlas 
AfchMogtque de lAlgine (1911) 

TIPPERA, a district of British India, in the Chittagong divi- 
sion of Btngal Area, 2,560 sqm , pop (1921) 2,743,073 The 
adminislrative headquarters are at ComiUa (pop 25914) The 
district has a flat and open surface, with the exception of the 
isolated Lalmai hilk (100 ft ) and is for the most part laid out 
in well cultivated fields, intersected by rivers and creeks The 
principal rivers are the Meghna or estuary of the Brahmaputra, 
(he Gumti, Dakatia and Titas 

Tippera formed part of the Tripura State {qv) till 1733 
when It was conquered and annexed to the Mogul empire by the 
niwal of Bengal When it came under the East India company 
m 1765, more than a fifth of its present area was under the 
immtdnte rule of the raji of Tripura who paid a tribute of 
ivory and elephants Since then nothing has disturbed the peace 
of the district with the exception of a serious raid in t86o by 
the Kukis or Lush us who burnt down 15 villages killed 185 
persons, and carried off too prisoners 

TIPPERARY, a county of Ireland in the province of Mun- 
st(r, bounded north west by G ilway, north east by Offaly County, 
cast by I tix C ounty and Kilkenny south by Waterford, and west 
by Cork Limerick (lire and Gilway The county is the sixth 
m si/e of the Irish counties, having an area of i 062,963 acres, 
or about t 661 sqm Pop (1926) 140946 Sandstone heights 
stand out ibove the limestone plain The Knockmealdown Moun- 
t uns on the southern border reach an elevation of 2609 ft To 
the north of this ringe art the Gaily or Galtec Mountains (Galty- 
more 3 01 5 ft ) To the east bordering Kilkenny are the Slievcar- 
(lugh Hills, ind near Temple more the DlviI’s Bit Mountains 
(i 583 ft ) with a curious gap on the summit In the north- 
west is Keeper Hill, 2 278 ft The folded character of the Car 
bonifcrous limestone is seen in the inticlinal boss on which stands 
the acropolis of Cashd The Suir has its source in the Devil s Bit 
Mountains, and flows southward and eastward by Templemore, 
Thurks, Cahfr ind Clonmel The Norc which also rises in the 
Devil's Bit Mountains soon passes into I^ix County, and the 
Shannon forms part of the western border The Mitchelstown 
stalactite iiverns were discovered accidentally in 183^ They 
art in the extreme south west of the county take their name 
from the neighbouring town of Mitchelstown 6 m distant in 
County Cork, and were explored by M Martel in 1895 

Tipperary is one of the counties generillv considered to have 
been formed by King John in i^io, m Edward III made 
It i county palatine in f vvour of the earl of Ormonde, and though 
the king shortly afterwards resumed his regal prerogative, the 
county was regnnted in 13^7 In 1372 the grant was confirmed to 
James Butler, earl of Ormonde, the lands belonging to the Church 
retaining howcvei a stjiarate jurisdiction, and being known as the 
county of Cross Tipperary, or the C ross of Tipptrary In 1621 
J imes I took the county palatine into his own hands It wis 
however restored m 1664 to James 12th earl and 1st duke, whose 
regalities were further made to include the county of the Cross 
On the attainder ol James 2nd duke in 1715, the jurisdiction 
reverted to the Croivn and the last Irish pihtinate thus ended 

The subsoil in the lower grounds is limestone which is overlaid 
by a rich calcareous loam The Golden Vale, the most fertile dis- 
trict m Irehnd, stretches from Cashel to the town of Limerick 
There is some mining I he lead ore mined for many centuries 
at Silvermincs south ot Nenigh is silver-bearing, and is associated 
with zme bkndc Indications of ore have been traced along the 
junction of the limestone with the older rocks Good slates are 
quarried m the Silurian area in Clashnasmuth townland on Slievc- 
mman There is a considerable number of meal and fliour mills 

Communications are supplied by the C^reat Southern railway, 
the mam line of which crosses the county from north east to 
south-west by Templemore and Thurles The Ballybrophy (Leix 
County) and I imerick branch from this line serves (he north of 
the county by Roscrea (junction for Birr) and Nenagh The 
Waterford and Limerick Imc passes through the south of the 
county by way of Clonmel and Tipjxrarv crossing the mam line 
at Limerick junction The two lines are also connected by the 


Thurles, Fethard and Clonmel branch 

The county will beneht considerably from the electricity power 
stations in process of construction along the lower Shannon 

The administrative Counties of Tipperary North Ridmg and 
Tipi>crary South Riding together return 7 members to Dail 
Eireann 

TIPPERARY, a town of Co Tipperary, Ireland, near the 
Slieve na muck or Tipptrary hills, a branch of the Galtet range, 
on the Great Southern railway, 3 m S E of Limerick Junction and 
iioi S W of Dublin Pop (1926) 5,554 Its butter market ranks 
next to that of Cork Condensed milk is manufactured The town 
first acquired importance through the erection of a castle by king 
John, of which there are no remains A monastery founded for 
Augustinians by Henry 111 gave a second impulse to its growth 
The gatehouse is all that remains of this foundation Formerly 
Tipperary was a corporation from a grant made in 1310 by 
Edward II New T ipperary was founded outside the town in 1890 

TIPPOO SAHIB ( 1753-1799), sultan of Mysore, son of 
Hyder All {qv) was born m 17 S3 He was instructed m military 
tactics by Ereneh officers in the employment of his father In 1767 
m the invasion of the Carnatic he commanded a corps of cavalry, 
and fought in the Mahritta War of 1775-79 outbreak of 

the first Mysore War m 1780 he was put at the head of a large 
body of troops, and cleft itcd Brathwaite on the banks of the 
Coleroon m Feb 1782 He succeeded his father m Dec 1782 
and in 1784 concluded ptact with the British, and assumed the 
title of sultan In 1787-88 he subjugated the Nairs of Mahbar 
and in 1789 piovokecl British invasion by r waging the territories 
of the raja of Travancore When the British entered Mysore in 
1790, he retaliated by i counter invasion, but was compelled by 
Cornwillis’s victory near Senngapatam to cede half his clomimons 
(March 16 1792) When the British renewed hostilities in Marih 
1799 he was shut up in Senngapatam md finally killed during the 
storming (May 4, 1799) 

See I B Bownng Hatdar Alt and Itpu Sultan (1893) 

TIPTON, an urban district in the Wednesbury parliamentary 
borough Staffordshire hnghnd il m N of Dudley, served b> 
the L M S and G W railwa>s Pop (1921) 34,130 It has im 
port ant coal mines and ironworks numerous furnaces and rolling 
mills Its principal products are heavy iron goods including 
anchors and cables The modern town sprang up round Tibbing 
ton mentioned m Domesday 

TIRAH, I mountainous tract of country on the Peshawar 
border of the North west Province of India It lies between the 
Khyber pass and the Khinki valley, and is inhabited by the 
Afndi and Orakzai tribes It is chiefly notable as the scene of 
the Tirah Campaign of 1&97 It is a cul de sac in the mountains, 
lying off all the roads to Inciia, and comprises an area of some six 
to seven hundred square miles and includes the valleys lying 
round the source of tht Bara river The five chief valleys are 
Maidan, Rajgul Waran Bara Mastura The chief passes are 
Sampagha pass (6 500 ft ) separating the Khanki villey from 
the Mastura v^alley the Arhanga pass (6 995 ft ) separating 
Mastura valley from Miidan, Saran bir (8,650 ft ) leading from 
the /akka Khcl portion of Maidan into the Bara valley, the 
Tsen Kindao (8575 ft) separating Maidan from tht Waran 
valley, and the Sapn pass (5 190 ft ) leading from the east of the 
Mastura valley into th^ Bara valley in the direction of Mamanai 
The whole of Tir ih was thoroughly Explored and mapped at the 
time of the Tirah campaign 

Tirah Campaign, an Indian frontier war m 1897-98 
The Afridis had for 16 years received a subsidy from the Indian 
Government for the safeguarding of the Khyber pass, m addition 
to which the Gnverninent had maintained for this purpose a local 
regiment entirely composed of Afridis, who were stationed in the 
pass Suddenly, however, the tnbesmen rose, captured all the posts 
in the Khyber held by their own countrymen, and attacked the 
forts on the Samana ridge near Peshawar It was estimated that 
the Afndis and Orak/ais could, if united, bring from 40000 to 
50,000 men into the field The preparations for the expedition oc- 
cupied some time, and meanwhile the Mohmand rising north west 
of the Khyber pass was first dealt with (see Mohmand) 
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The general commanding was Gen Sir William Lockhart (gv), 
commanding the Punjab army, he had under him 34,882 men, 
British and native, m addition to 20,000 followers The frontier 
post of kohat was selected as the base of the campaign, and it was 
decided to advance along a single line On Oct 1 8 the operations 
commenced, fighting ensuing immediately The Dargai heights, 
which commanded the line of advance, were captured without diffi- 
culty, but abandoned owing to the want of water On the 20th the 
same positions were gallantly stormed by the Gordon Highlanders 
and 3rd Sikhs, with a loss of 199 killed and wounded The progress 
of the expedition, along a wretched track through the mountains, 
was obstinately contested on Oct 29 at the Sampagha pass lead 
mg to the Mastura valley, and on the 31st at the Arhanga pass 
from the Mastura to the Tirah valley The force, in detached bn 
gades, now proceeded to traverse the Tirah district in all dircc 
tions, and to destroy the walled and fortified hamlets of the 
Afridis The two divisions available for this duty numbered about 
20 000 men A force about 3,200 strong, commanded by Brig Gen 
VVestmacoU, was first employed to attack baran bar, which was 
easily carried, but during the retirement the troops were hard 
pressed by the enemy and the casualties numbered sixty four On 
Nov 11 baran bar w is again attacked by the brigade of Brig -Gen 
Gasclee Experience enabled better dispositions to be made, and 
the casualties were only three Ihe traversing of the valley con 
tinued, and on Nov 13 Brig Gen KempsterS brigide visited the 
Waran valley via the Isen Kandao pass Little difficulty was ex 
perienced during the advance, and several villages were dcstro> cd , 
but on the 16th, during the return march, the rearguard was hotly 
engaged all day and had to be relieved by fresh troops next morn 
mg The casualties numbered seventy two Almost daily the 
Afridis too wise to risk general engagements, waged a perpHJtual 
guerrilla warfare, and the various bodies of troops engaged m for 
aging or survey duties were constantly attacked On Nov 21 i 
brigade under Brig -Gen Westmacott was detached to visit the 
Rajgul valle> The road was exceedingly difficult and steady oppo 
sition was encountered The objects were accomplished, and the 
casuiltics duimg the retirement alone numbered twenty three 
The last import int work undertaken was the punishment of the 
Chamkinnis, Mamu^ais and Massozais This was earned out by 
Brig Gen Gaselte, who joined hands with the kurram movable 
column ordered up for the purpose The Mamuzais and Massozais 
submitted immediately, but the Chamkanms offered resistance on 
Dec I and 2, the British casualties numbering about thirty The 
kurram column then returned to its camp, and bir W Lockhart 
p)rcpared to evacuate lirah, despatching his two divisions by sepa 
rate routes — the 1st under Maj Gen W Penn Symons to return 
via the Mastura valley, destroying the forts on the way, and to 
join at Bara, within easy march of Peshawar, the 2nd division 
under Maj Gen Yeatman Biggs, and accompanied by Sir W 
Lockhart, to move along the Bara valley 1 he base was thus to be 
transferred from kohat to Peshawar The return march began on 
Dec 9 The cold was intense, 21 degrees of frost being registered 
before leaving Iirah The movement of the ist division though 
arduous was practically unopposed, but the 40 miles to be covered 
by the 2nd division were contested almost throughout The actual 
march down the Bara valley (34 ipiles) commenced on the loth, 
and involved four days of the hardest fighting and marching of the 
campaign The road crossed and recrossed the icy stream, while 
snow, sleet and ram fell constantly On the loth the casualties 
numbered about 20 On the 11th some 50 or 60 casualties were 
recorded among the troops, but many followers were killed or died 
of exposure and quantities of stores were lost On the 12th the 
column halted for rest On the 13th the march was resumed in im 
proved weather, though the cold was still severe The rearguard 
was heavily engaged, and the casualties numbered about sixty On 
the 14th, after further fighting, a junction with the Peshawar col 
umn was effected The ist division, aided by the Peshawar column, 
now took possession of the Khyber forts without opposition Ne- 
gotiations for peace were then begun with the Afridis, who, under 
the threat of another e^^pedition into Tirah in the spring, at length 
agreed to pay the fines and to surrender the rifles demanded The 
expeditionary force was broken up on April 4, 1898 A memorable 
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feature of this campaign was the presence in the fighting lint of 
the imperial service native troops under their own officers whik 
several of the best known of the Indian princes servid on Sir 
W Lockhart’s staff (C J B ) 

TIRANA, the capital of Albania lies at the southern end ot 
the plain of Kroya (Albanian Kruja) Pop (1924) about iSooo 
including the troops, the civilians numbering only ^ t>oo Nearly 
three quarters of the total are Muslims, and the rem under divided 
between Orthodox and Roman Catholics Tirana is beautifully 
situated at the foot of the richly wooded highlands inhabited by 
the Mirdite Albanians It is a picturesque town, with many 
mosques gardens and olive groves 

Tirana was founded early in the 17th century, and was long 
the seat of a Greek bishop, although the majority of its inlnbi 
tants are Muslims 

TIRARD, PIERRE EMANUEL (1827-1S93), French 
politician, was bom of French parents at Geneva on S(pt 27 
1827 In 1869 he was elected mayor of the iith arrondissemcnt 
of Pans and deputy for the Seine In 1871 he sat among the 
extreme Left in the National Assembly at Versailles In 1676 he 
was returned for the ist arrondissemcnt of Pans to the Chtmbcr 
of Deputies He held office in a series of ministries between 
1870 and 1885, and when Carnot became president of the Republic 
m 1887 he asked Tirard to form a ministry He had to ded with 
the Wilson scandal which had led to President Grevy s down 
fall, and with the revisionist agitation of General Boulanger His 
refusal to proceed to the revision of the constitution of 1873 
led to his defeat on March 30, 1888 He returned to power next 
>ear, and decided to bring Boulanger and his chief supporters 
before the High Court, but Boulanger fled He also arrested 
Philip duke of Orleans, who had visited I ranee m disguise He 
resigned office on March 15, 1890 on the question of the Franco 
Turkish commercial treaty He replaced M Rouvicr in the Ribot 
cabinet (1892-1893) as minister of finance, and died m Pans on 
Nov 4 1893 

TIRE (RUBBER) MANUFACTURE see Tyre 

TIRHUT, a division of British India, m Behar and Orissa, 
situated between Nepal and the Ganges The name was formerly 
applied only to a single district, which m 1873 was divided into 
the two districts of Darbhanga and Muzaffarpur In 1908 tlie 
four northern districts of Darbhanga, Muzaffarpur Saran and 
Champaran were detached from the Patna division and formed 
into a new division, to which the name of Tirhut was officially 
given Total area 12 398 sqm total pop (1921), 9,949^268 It 
IS a continuous alluvial plain, traversed by many rivers and sup 
porting a dense population Tirhut is a corruption of Tirab 
hurti, meaning the river side country a name which has been 
found on seals of the 4th or 5th century ad, discovered at 
Basarh in Muzaffarpur district In its present limits it corre- 
sponds roughl> with the ancient kingdom of Mithila {g v) 

TIRIDATES or Teridatfs, a Persian name, given by Arrian 
m his Parthtca (preserved by Photius, cod 58, and Syncellus p 
539 seq ) to the brother of Arsaces I , the founder of the Parthian 
kingdom, whom he is said to have succeeded But Arrian’s account 
seems to be quite unhistorical (C/ Parthia ) 

The king commonly called Tiridates II was set up by the 
Parthians against Phraates IV m 32 b c , but expelled when 
Phraates returned with the help of the Scythians (Dio Cass li 
18, Justin xlii 5 seq , cf Horace, Od 1 26) Tiridates fled to 
Syria, where Augustus allowed him to stay, but refused to support 
him During the next years Tiridates invaded Parthia again, 
some coins dated from March and May, 26 b c , with the name 
of a king “Arsaces Philoromaios,” belong to him, on the reverse 
they show the king seated on the throne, with Tyche stretching 
out a palm branch towards him He was soon expelled again, and 
brought a son of Phraates into Spam to Augustus Augustus gave 
the boy back to his father, but declined to surrender “the fugi 
live slave Tiridates” (Justin xlii 5 Dio liii 38, cf Mon Ancyr 
5, 54, in li 18 Dio wrongly placed the son’s surrender m 30 b c ) 

Tiridates III grandson of Phraates IV lived as a hostagi 
in Rome and was educated there When the Parthiins rebelled 
against Artabanus II in ad 35 they applied for a king to 
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Tibenus, who sent Tindates With the assistance of L Viteliius 
Tindates entered Scleucia, but could not maintain himself long 
(Tacitus, Ann vi 32 sqq , Dio Cass Iviii 26) (Ed M ) 

TIRLEMONT (Flemish Thtenen), a town in the province 
of Brabant, Belgium, ii m SE of Louvain Pop (1925) 20,346 
It still preserves its enceinte, 6mm circumference The pnn- 
cipal church, Notre Dame du Lac, begun in the 12th century and 
enlarged m the 15th is still unfinished The church of St Ger- 
main, also 1 2th century, contains a fine altar piece by Wappers 

TIRMIDHI [Abu ’Isa Mohammed ibn ’Isa ut Tirmidhi] (d 
892), Arabian traditionalist, was born at Tirmidh on the Jibun 
He travelled through Khurasan, Iraq and Hejaz His al-Jdmt^ 
us Sahth (published at Bulaq, 1875) one of the six canonical 
collections of traditions He included every tradition that had 
ever been used to support a legal decision He also wrote the 
Kttah mil ShamaHl (printed at Calcutta, 1846) on the character 
and life of Mohammed 

TIROL, an Austnin province comprising an area of 4,882 
sq m of almost wholly mountainous country elongated in an east 
west direction to which rock formations and human activities are 
also oriented Three distinct lithological belts exist The northern 
third of the province is a limestone 7one, including the Lechtal and 
N Tirol Alps which forms a senes of parallel ranges that sink 
from heights exceeding 9 000 ft (Parseitr Spitz — 9 963 ft ) north 
wirds and eastwards Ihe porosity of this rock and the resultant 
steep slopes hinder tree growth and cultivation, so that more than 
half is cither poor pasture or barren land Only on old glacial 
deposits m the valleys do conditions improve and the deep groove 
of the Inn valley is therefore a striking contrast Although the 
unifying thread of the human life of the province, it is throughout 
Its longitudinal course a geological boundary and is floored with 
mixed debns derived from the flanking limestone to the north and 
the crystalline or schistose belts to the south As a result there 
18 on its alluvial fans and drained lower terraces an intensive culti 
vation, helped by the fohn winds, and a number of settlements 
nevertheless, the chief interests of its inhabitants arc pastoral In 
the cultivated districts maize rye and fruit predominate in the 
west, rye and whtat in the lower valley 

South of the Inn valley the twofold crystalline zone of the 
Central Alps appears, part granite and gneiss, part schist and 
slates forming the main chain and including from west to east 
the glaciated Otztal Stubai and 
Zillertal Alps and continues east 
of the transverse course of the 
river in the lower, unglaciated, 
slaty kitzbuhl Alps In this zone 
Almen or summer mountain 
pastures, often above the tree 
line, dominate human life, 50% 
of the productive surface being 
so utilized, and numbers of cattle 
are exported to South Germany 
both for breeding and killing 
Horse breeding, too, is common, 
the favourite breed being the 
None type for farm and other 
hird work Forestry is not so im 
portant here as m the hmestom; 
zone where some 60% of the pro 
ductive surface is forested while 
generally methods are less scien 
tific than elsewhere m Austria 

Industries — Once an important mining centre for copper and 
rare metals, Tirol now raises only of the Austrian output 
Salt takes first place and is worked at Hall being conducted in 
the form of brine by a leat from the Salzberg, 5^ m distant The 
raising of lignite, zinc ores (Imst), and oil shale (Kufstcin), and 
the preparation of cement (Lower Inn valley) complete the hst 
of important mineral interests 

In the development of manufactures Tirol is aided by its nch 
supplies of water power Large electrical power stations exist at 
Landeck, Matrei, Wiesberg, etc , in some cases associated with 
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the extraction of aluminium and the preparation of calcium car 
bide Cotton manufacturing has spread across from Vorarlberg 
(^ V ) to the Western Tirol, woollen goods are important m Inns 
bruck and the Ziller valley, paper, wood pulp and cellulose works 
are found near and along the Inn, while small iron goods and 
metal wares are widely manufactured, the former in the Stubai 
valley, the latter principally at Innsbruck and Schwaz, in addi 
tion saw mills and breweries are widespread 

Population* — ^The population of Tirol 
— 314,836 (1923) — ^is almost entirely Ger 
man m speech, Roman Catholic in religion 
and advanced m education, having at Inns 
bruck (qv) one of the three universities 
of Austria The greatest density of settle 
ment is found along the great longitudinal 
trade route of the Inn, with a concentra 
tioi> at Innsbruck, where it is crossed by 
the transverse route from Germany to 
Italy by the Brenner Pass The limestone 
zone IS very scantily peopled in contrast 
to the well watered crystalline belt on 
which isolated farms and small towns in 
the valleys are more common The old 
isolation of these mountain valleys is fast 
Toum*T ofricE disappcanng under the swelling annual 

Boy in typical cos- of tourists and, with its passage go 
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peculiarities of costume The province, like all others in the 
Federal Republic of Austna, has a large measure of local 
autonomy, centred at Innsbruck, but matters such as national de 
fence, legal administration, foreign affairs, etc are handled by 
the National parliament to which it sends representatives 

See Austria, A Stcmitzcr, Gescktchthche und Kulturgeschichthche 
Wanderungen durch Tirol und Vorarlberg (Innsbruck, 190s), and M 
Steimtzcr Das Land I trol (Vienna, 1923) (W S L) 

HISTORY 

In 15-14 BC the country, later known as the Tirol, then 
inhabited by the Rhactians (probably a Celtic race), was con 
quered by Drusus and Tiberius The frontier of Italy was then 
advanced to a line running approximately from Gargazon to the 
Klausen Pass the country north of this being organized into the 
province of Rhaetia After 500 ye irs of Roman rule during which 
the country was probably almost completely Romanized, it fell 
a prey to the Teutonic invasions The rich valleys of the upper 
Adige were colonized by Ostrogoths, from whom the present 
inhabitants are descended A little later the Germmie Bajuvarii 
conquered and occupied the whole northern district, which was 
quickly Germanized The Lombards, who entered the country 
almost simultaneously from the south, establishing a duchy in 
Trent, came in smaller numbers, and were absorbed in the Latin 
population, from this difference sprang the later ethnographical 
and political controversy Lombardy became part of the Frank 
empire of the Carolingians m ad 774 Bavaria dehnitively in 
788, but the Imperial administrative system developed with time 
into the feudal rule of semi independent counts In 1004 the 
emperor Henry II granted the county of Trent to the bishop 
of Trent In 1027 Conrad II enlarged this fief by the counties 
of Bozen and Vmtsehgau, bestowing the counties north of this 
line on the bishop of Bnxen 

Unable themselves to exercise temporal authority, the bishops 
delegated their governmental powers to lav lords The most pow 
erful of these was a family deriving its name from the castle of 
Tirol, near Meran, who as early as 1150 were counts and baili 
wicks of Trent, acquired extensive lands from the bishop of 
Bnxen in 1248, and by 1271 had practically replaced the ecclesi- 
astical power by their own throughout Tirol This family became 
extinct with the famous Margaret Maultasch, and Tirol passed 
by arrangement to Duke Rudolph IV of Austna (1363) From 
tins date until 1918 Tirol formed part of the Habsburg monar- 
chy At first Tirol was held as an appanage of a junior branch 
of the family, but was finally united with the mam Austrian 
possessions in 1665 
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Tirol’s geographical situation the highway over the Brenner 
from northern to southern Europe, and the Arlberg route from 
east to west meeting at Innsbruck, gave it a great strategic im- 
portance, since command of the Brenner dominates the gate to 
Italy Tirol was therefore frequently the theatre of severe fight- 
ing Its sturdy population, however, guarded its liberties well 
The spread of Protestantism in Germany occasioned a great 
peasants’ rising m 1525, which forced 
concessions from the emperor Although 
the Counter Reformation afterwards made 
of Tirol the most wholly Cathohe of all 
Austrian crownlands, the estates (in which, 
alone in Austria, the peasants were repre- 
sented), always preserved an unusual de 
gree of liberty, and Tirol always cherished 
a strong feeling of unity and local patriot- 
ism The most famous incident in the 
stormy history of the Tirolese was their 
insurrection m 1809 against the French 
and Bavarian rule established by Napo 
Icon after the treaty of Pressburg (1805) 

I ed by Andreas Hofer, the sturdy peasants 
frequently defeated numerically superior 
forces, but after the disastrous peace of 
Schonbrunn (1809) g^ven Tirol (ex 
cept its southern fringe, assigned to Italy) *“«^*'*“ 

definitely to Bavaria the revolt was ruth Costume of the pus 
1( ssly crushed by weight of numbers Hofer tertal 
was arrested, and finally shot at Mnntua by Napoleon’s express 
order (Feb 10 1810) The Treaty of Pans (1814) reunited Tirol 
and restored it to Austria 

The South Tirol Question — During the World War the val 
kys of the South Tirol were the scene of fierce fighting and the 
Tirolcsc poured forth their blood and their money in defence of 
the Hibsburg monarchy Nevertheless they were doomed to suf- 
fer even more severely at the hands of the victorious Allies than 
did thtir Austrian rulers An irredentist agitation for the annexa 
tion of the Italian spcsking Irentino hid begun in Italy even 
before 1848, growing stronger as time went on From the com 
mencement of the war the Italian Government negotiated with 
both Austria and the Allies for a price for the co operation of 
Itilv in the struggle The Austrian cabinet agreed to cede the 
Irentino but refused to yield to any further Italian demands 
Italy therefore concluded the Treaty of London (May 1915) 
with the allied powers by which she was promised, among other 
rewards, the Brenner frontier which she chimed on strategical 
grounds The Treaty of St Germain {q 0) handed over to Italy 
not only the Italian speaking Trcntino but also the Upper Adige 
inhabited by a population of purely German origin and speech, 
and numbering about 215000 souls As there were some 13 500 
Germans in the Trentino the total German population included 
within the new Italy amounted to approximately 229000 This 
departure from the principle of national self determination 
elicited strong but fruitless protests from the Tirolese communes 
That a miscarriage of justice had been committed was subse 
quently acknowledged by one — President Wilson — of the states 
men responsible for it If Italy could put forward a case for her 
icquirement of the Brenner frontier based on strategical neccs 
sity she could not honestly advance any racial or political claims 
to the Upi^et Adige, nor, indeed, did she advance such claims until 
the advent of the Fascist Government 

At the Peace Conference, Italy was not required to sign any 
treaty safeguarding the rights of minorities within her frontiers 
(‘See Minorities ) Signor Tittoni, however, on December 27, 
1919, declared publicly that Italy was under a moral obligation 
to apply the provisions of the Minorities Treaties towards her 
own minorities Similar declarations were made on several occa- 
’^lons by responsible Italian statesmen, and the policy of the 
Italian Government towards their new subjects was at first not 
illiberal Unhappily, both for Italy and the German minonty 
Itself, this policy was abandoned by the Fascists in favour of one 
of Italianization, inaugurated m July 1923 — a policy that sue- 
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ceeded only in arousing a spirit of intense resentment and irredent 
ism among the hberty-loving Tiroltst 
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TIRPITZ, ALFRED VON (1849- ) , German admiral, 

was born on March 19, 1849, at Kustrin, the son of a high Prus 
sun magistrate, and in 1865 he entered the Prussian nav>, the 
training for which followed the British model In 1S69 he became 
an officer, in 1888 postcaptain, in 1895 rear admiral , m 1S99 
vice admiral, in 1903 admiral, in 1911 Admiral of the Fleet In 
1897 he bccimc secretary of state for naval affairs and then, to 
his regret, had no further chance of practical service it sea On 
March 15, 1916, for political reasons, he resigned all his offices 

From his 29fh year he was employed onl> m impiort int jxisi 
tions of orginisation or leadtrship His creative talents were first 
utilised when torpedoes dc\ eloped into an arm suilible for wir, 
in building torpedo boats and in working out a tactical svsttm 
for their mass employment His work during this i)enod proved 
of great value to him later when constructing a fleet of great bit 
tleships Here, and m constructing the fleet he accomplished 
model work with a minimum of cxp>en''e After practical service 
at sea as captain, he became chief of stiff of the Supreme Naval 
Command in 1892, and began the preliminary work for his pi in 
of fleet construction by profound studies in the history and prae 
tice of naval warfare The idea of the offensive use of arms wis 
the guiding note of all Tnqiitz's work His memoranda, designed 
to educate the naval officers in modern ideas of their profession 
fell into British hands and in this way influenced British tactical 
ideas also He combined pnctical operitions with model squad 
rons of useless ships with the elaborition of his tactical ideas 
Simultaneously with this went on the tr insformation of the 
modern ship of war with its technical compile itions, into an 
apparatus which worked with mechanical perfection He cn 
couraged the education of crews to independent action in all 
emergencies FIis tactical memorandum, No 9 (pmntcd in 
Naiiticus, Jahrbuch fur Deutschlands Seeintercssen, 1926) 
afterwards served to convince tht reluctant Reichstag of the 
necessity of forming a German fleet according to definite laws 

General Policy — As a statesman Tirpitz aimed at securing 
the growing maritime interests of the German peopfle He felt the 
building of a fleet to be a neeessity and no luxury since it made 
Germany a more accepatible ally and helped to create a sort of 
balance of power at sea He considered that it was an economie 
and a social necessity that the working German p)eople should 
gam greater independence from all political eventualities He 
further saw in Germany the power of the future on which the 
smaller European powers might lean at sea In view of the forma 
tion of great self sufficient economic units in the world, he prob 
ably considered his ideas to be a consistent continuation of 
Bismarck’s train of thought and perhap^s thought of a kind of 
economic Pan Europa under a wise German leadership 
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firpjtz opposed the suggestion that Germany might annex 
Hollind one reason being that he was always anxious to spare 
the small Nordic states He would also have been prepared to 
mike the Danes concessions m Schleswig in order to win their 
friendship, and was anxious for Italy to hive i considerable fleet 
lirpiU never asked for war and ilways believed that a war could 
only interrupt Germany s rise , but ht supfwrted i rapprochement 
with Russia as Bismirck wished it, and a German Russian 
Japanese understanding lie disapproved of the German Baghdad 
policy because it infringed simultaneously on the Russian and 
British spheres of influence Ik was against irritating America 
in any way ind disapproved both of the German intervention in 
Manila and of the British German blockade of Venezuela More 
over he saw clearly that m forming Germany into a sea power 
he would have to reckon with the opposition of Great Britain 
Ht believed firmly however that it must be possible, if Germany 
proettded with caution to pass through the danger zone of the 
time of fleet construction without war, and that, fin illy, an honest 
underst inding between Germany and Grcit Britiin could only 
be advanced if Germany wis a leal power on sea as on land 
Summing up British psychology and British love for everything 
straight and strong, he reckoned that Germanic England whose 
statesmanship and power at sea )ic rated very highly would in 
the end prefer a npprochement with a strong Germ my to any 
other politic il comlimition It was only unwillingly and with 
hesitition that he idoptcd ‘the idea of risk” aimed at Great 
Britain m his naval estimate of 1900 

Even after the outbreak of the World War, Tirpitz did not 
change his opinion that, taking all m all, the rapprochement be 
tween Germany and Britain was advanced rather than hindered 
by the construction of the fleet and (hU only the outbreak of the 
War which wis most unwelcome to him had prevented the last 
maturing of bis political unis His navil prognmme always 
limed at leaving Britiin i suflicient sufienonty He considered 
thit the formuh of the respective strengths of three to two sug 
gtstccl by Lloyd George which Churchill liter, although with 
reservations altered to 16 to 10 or eight sejuidrons to five, gave 
Bntun sufficient protection agiinst aggressive German intentions 

The Naval Programme — In organising the construction of 
the German fleet Iirpilz thought out each step to its list eon 
sequences He refused fhtly to construct the greater cruiser fleet 
which the LmiXTor was inxious to have when he was appointed 
secretary of state, in vuw of the experience of the past with 
cruiser wirfire ind the lack of German foreign bases His aim 
was ind remained the formation of a battle fleet His naval 
estimates carefully avoided votes for new constructions of ships 
which depended on the momentaiy humour of the deputies He 
aimed at securing legal authority for the number of ships of the 
fleet to be built, foi their regular replucmcnt and maintenance 
Inevitably 1 certain stiffness thus came into the naval programme, 
which was at times a little inconvenient during the enticil years 
lirpitz feared tint his sutetssor would abandon important prm 
cJples of his prognmme He believed that the diplomats did not 
grasp the re il idea of his progiamme The squadron of eight ships 
as i tactical unit w is the h ise of his naval programme The first 
law of 189H ipproved i double squadron of ships of the line with 
the ntefssai> cruisers The law of 1900 doubled the battle fleet 
Supplementary laws ol 1904 1906 and 190S reduced the maximum 
ige of ships and thereby altered the plan of new construction 
I he foreign ciuisii fleet and the torpedo boat forces were m 
ereised and account wis tiken of the British dicadnought pro 
gnrnme The kid Caiul wis widened to take battleships The 
supplementary bill which TirpUz introduced after Agadir m 1912 
onl> increased the number ot ships to be constructed by a little, 
but increased the strength oi the aetnc fleet The supplementary 
law of 1912 WIS to be the last bill ot the naval programme The 
fltet t)f 1920 w IS to (onsist ol one fligship of the fleet five squad 
rons ot battleships of eight ships cich 1^ cruisers for home serv 
let, eight large cruisers ten foicign stiviet and 40 small cruisers, 
meludmg 10 lor ioreign serv let Thiee vquielrons of ships of the 
line with the ntcessar> cruisers were to be alwavs ready as a bat 
tie fleet His construction progrunmt was reduced alter the 


negotiations with Haldane m 1912, and only provided for three 
new ships to be distnbuted over several years Taking 61 great 
battleships and a life of 20 years, three large ships would be 
launched regularly every year on this plan 

If Britain had really recognised German sea-power, Tirpitz 
would probably have agreed to some arrangement on the lines of 
the hter Washington agreement of 1922, dealing with the pro 
portionite strength of the two Powers Tirpitz only became deeply 
interested in the construction of submarines after the Diesel 
engines were perfected for service in 190S The ultimate strength 
of submarines was then fixed at 72 There was never any idea 
of mercantile submanne warfare Tirpitz considered the battle 
fleet to be the best protection for the extensive German coast 
line, and spent little money on its fortification But he mod 
ernised Heligoland, and expanded it into a fortified harbour 
Parallel with the construction of the fleet the state wharves were 
systematically expanded and grew to be industrial implements of 
the first order 

Political Relations. — ^Tirpitz’s relations with the Emperor 
were peculiar The Emperor could not do without him to organise 
the expansion of the fleet, although not really liking his rather 
stiff manner Tirpitz energetically opposed fantastic plans of 
naval construction He often was hampered by William II ’s 
political ways, but so lung as he controlled the construction of 
the fleet he held firmly to his real aim Tirpitz was a convinced 
Monarchist and remained so after the War Up to the outbreak 
of the World War, Tirpitz enjoyed a steadily increasing popu 
larity The circle of his real co workers and colleagues was, how 
ever always small The number of his personal friends was even 
smaller He was a good judge of men and exploited the special 
talents of his subordinates ruthlessly He himself always retained 
his wide general view and never lost himself in details In the 
corps of naval officers his aims were not always fully understood 
He probably never revealed his ultimate aims to any of his 
friends, and, like all great men was often compelled to stand 
alone He was careful to keep up relations with deputies and 
with the piess He recognised very early the importance of 
publicity Before the War Tirpitz exercised but little influence 
on the Admiralty staff But he controlled the construction of the 
ships The orders to the fleet and army at the outbreak of War 
were not known to him Before the War he purposely paid little 
attention to the mobilization plans of the fleet 

In polities Iirpitz seldom played an active part He knew 
nothing of the British offer of an alliance at the close of the 19th 
century Although he offered his advice to the chancellor von 
Bethmann Hollwcg he was not consulted when important political 
measures were taken, for example, when a cruiser was sent to 
Agadir m igu At the end of 1911, he could have become chan 
cellor of the Reich, but he never desired this office During the 
critical time of Lord Haldanes visit in 1912, Tirpitz stated that 
he would have given up his supplementary naval estimate com 
pietely for a real neutrality agreement with Britain He did not 
entirely approve of the measures taken by the German Govern 
ment after the murder in Sarajevo (1914) and was for avoiding 
the threatened war at all costs Tirpitz did not share the opinion 
that Britain would stand out of the war, and foresaw that the 
s>mpathies of America would be on the side of Britain He was 
in favour of a short war, and for putting the German fleet to a 
decisive battle He believed that the intervention of America 
would in any case prevent a complete victory, but thought that 
if Geimany cxertised all her forces, the German Reich could 
remain a really great power, and at the worst acknowledge defeat 
whilst her forces were still unexhausted He was also against any 
form of annexation but was only anxious lest the Belgian coast 
should pass into the possession of Britain In general, he saw the 
War as the last struggle of fxeedom against the world capitalism 
of the Anglo Saxons 

At the beginning of the War Tirpitz offered to take over the 
entire control of the navy, including the military control, but this 
was refused His advice was hardly listened to by the politiuans 
and hardly ever taken The naval battle for which he wished was 
not fought He early recognised the importance of the new 
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U boats for the issue of the War, but wis against employing ' 
U-boats too early m the commercial War, and named the spring 
of 1916 as the right moment He disapproved of the attitude of 
the German Government during the exchange of Notes with 
America on the occasion of the sinking of the “Lusitania” and 
the “Sussex,” regarding it as weak Tirpitz was not implicated in 
the declaration of the U boat warfare m 1917, and later stated 
that had he guessed Russia’s coming collapse and known of 
President Wilson’s efforts for peace, he would probably have used 
his influence against U boat warfare in 1917 

Post War Activities. — ^After leaving his post m 1916, Tirpitz 
entered politics and helped to found the Vaterlandspartet, and 
after the War had ruined his life’s work, he entered the Reichstag 
m 1921 as German National Deputy He generally remained in 
the background m plenary sittings, but he played an influential 
part behind the scenes He spoke m favour of the Dawes Plan 
and against the Pact of Locarno 

See article in Nov 1925 issue of Sud deutsche Momishefte on 
attempts at a naval aj^rcement with Great Britain and Ulnch von 
Hassel, Admiral von Tirpttz For his own statement of the ca'^e see 
hiH Ermnerungen (1918) and Pohthche Dokumente, der Aufhau der 
deutschen Weltmacht (1924) (C Hol , X ) 

TIRSO DE MOLINA, the pseudonym of Gabriel Tellez 
(1571-1648), Spanish dramatist Bom at Madrid he professed 
in the Order of Mercy on J m 21, 1601 Sent by his superiors on a 
mission to the West Indies m 1615 he returned to Lurope in 
t6t 7, and resided at the Mercenarian monastery in Madrid His 
first publication, the incomplete Ctgarrak^ de Toledo 
IS a miscellany, containing short tales, novels, verses and three 
plays, one of the novels, Los Tres mandos burlados, probably 
derived from II Cieco da Ferrara’s Mamhrtano^ and the play en 
titled El Vergonzoso en palacto are admirable eximples of wittv 
contrivance The preface to the Cigarrales de Toledo (the second 
part of which was never printed) states that Tirso de Molina had 
already written ^00 plays, and at this period of his career he was 
second only to his friend Lope de Vega m popularity He rose to 
important positions in his order, became superior of the monas 
tery at Trujillo m 1626, was elected later to the posts of reader 
in theology and dtfintdor general and m May 1632 was appointed 
chronicler of the Order of Mercy His Dclettar aprovechando 
(1635) is a devout counterpart of the Ctgarrales de Toledo ^ much 
inferior to its predecessor m interest, a sequel was promised to 
this collection of pious tales, pious lyrics and autos but, as m the 
case of the Ctgarrales de Toledo^ the continuation never ap 
pcared A first part of Tirso’s plavs was published in 1627, the 
third part (before the second) in 1634, fhe second and fourth in 
1635, and the fifth in 1636 A sixth volume of dramatic pieces, 
consisting of light comedies, was announced, but the project was 
abandoned As official chronicler of his order, Tirso compiled the 
elaborate Htstoria de la merced, which occupied him till Dec 24 
1639, still survives in manuscript, and on Sept 29, 1645, he 
became superior of the monastery at Soria He died there on 
March 12, 1648 

Only a fraction of his plays have been preserved In 16 ->4 he had 
written 300 plays, and m 1634 he stated that he had composed 
400 within the previous 20 years, of this immense production 
not more than 80 plays are in existence Tirso de Molina is uni 
vcrsally known as the author of El Burlador de Sevtlla y con 
vtdado de ptedra, the piece m which Don Juan is first presented on 
the stage, but El Burlador de Sevtlla represents only one aspect 
of his genius No less remarkable than his representation of per- 
verse depravity m El Burlador de Sevtlla is his dramatic treat- 
ment of a philosophical enigma in El Condenado por dt sconjiado 
Though manifestly attracted by exceptional cases, by every kind 
of moral aberration by the infamous and the terrible, his 
range is virtually unlimited He reveals himself as a master of 
historical interpretation m La Prudencta de la mujeff and of 
tragical pathos m La Venganza de Tamar, his sympathetic, mail 
Clous wit finds dramatic expression m El Vergonzow en palacto 
and Dcm Gtl de las calzas verdes, and the fine divination of femi 
nine character m Averiguelo Vargas and La Vtllana de Vallecas 
IS incomparable Tirso de Molina has neither Lope de Vega’s in 
ventive resource, nor bus infinite seduction, he has neither Cal- 
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‘ dcrons idealistic visions nor his golden music but ht (xcicds 
Lope m massive mtelktiuil power ami in artistic self restraint, 
and he exceeds Calderon in humour in creatnc ticultv irul m 
dramatic intuition I bat his reputation extended bt>ond the P>r 
cnees in his own lifetime may be galhired from the 1 let tint J 
Shirleys Opportunity is derived from FI Castigo dil ptmtqiu 
but he was neglected in Spam itself during the long pi nod ot 
Calderon’s supremacy and his name wis almost torgotten till the 
end of the i8th century, when some of his pieces were timidly 
recast by Dionisio Solis and later by Juan C arretero Ihe nniis 
same ot his tame however dites from 1839-42 when an incom 
plcte but service ible edition of his pi lys w is published He is now 
accepted as among the greatest dramatists of Spain 

Bibiiooraphy — See P Munoz Pena, El Teatro del Maestro Tirso 
de Molina (1889), E Cotirelo y Mon lirso de Molina, wvtstiga 
itonts bio bihhoi^rdjicos (1893), M Mtnindtz > Pilayo J studios 
de critica lihrarui st^unda sene pp m 198 (i^qO , R Mincndc/ 
Pidil FI Condenado por desconjiado (1902) A Moiil I itio ftudts 
surlhspa{,ne tromhme shie pp 2S~72 (1904) I Cotarclo v Mon 
Comedias de Tirso de Molina (190O) , Comtdias cstogicias ul 
J L Hartzcnbusch {Bihlioteca de autorcs cspanoles \ol v ) , 
Comedias,’ ed I Cotarelo {Nueoa bihlioteca di autorn espanoles 
1906-07) Th Sihrodir, Die dramatischrn Bearbeitungen der don 
Juan Sage (Halle 1912), J Cejador, ‘El Condenado por dts- 

confiado” {Revue Hi^patnque, Ivii , pp 127-159, 19-3) 

TIRUPATI, a town of British India m the North Arcot dis 
trict of Madras with a station on the Madras and Southern Mah 
ralta railway, 84 m NE of Madras city Pop (ig i) 17434 
It IS famous for a temple on the neighbouring lull of Tirumah 
2 500 ft above the sea which is one of the most frequented places 
of pilgrimage m southern India The town is noted for its brass 
work and wood carving 

TIRYNS (Or To rum anglicized tt rinz) a prehistoric fort 
ress and afterwards a small Greek city on an isolated ridge of rock 
near the east side of the plain of Argos in Peloponnese , about 3 in 
from the coast, and fiom the port of Nauplia There is a nilway 
station close to the site In Greek legend it was founded by 
Proetus, brother of Aerisius king ot Argos Ills successor Perse 11 
founded Myecnae some 10 m further inland Lati r Heracles ht re 
served Eurystheus in many “labours’ and lydeus and his son 
Diomedcs held it After the Dorian conquest {g v ) Iiryns like 
Mycenae, declined as Argos grew it sent its small contingent to 
fight at Plitaea (g v ) m 479 but about 460 it was destroyeil 
by the Argivcs Piusanns (r ad 170) was shown here the 
“palace of Proetus ’ and the “chimbers of his daughters” ami 
wondered at the “Cyclopean” walls, the rlpvps Teixibecrcra of 
Homer II 11 539 The same walls m 1884 attracted the alien 
tion of Heinrich Schlicminn, the txcav itor of Troy (1871) and 
MvTcnae (1875) who uncovered with W Dorpfeld a prehistoric 
“palace” remarkable for many points of resemblance to the 
“House of Odysseus’ in the Od vssey, but made only a few sound 
mgs into the stritified remains under its floors These were care 
fully examined from 190S onward b> members of the Germ in 
Archaeological Institute in Athens and though their conclusions 
art not yet fully published the following outline of the archaeology 
of Tiryns is assured 

The natural ridge on which Tiryns stands is about 330 yd from 
north to south and 112 at widest from east to west the greater 
height of its southern hilf now is mainly due to superstructures 
From about 2000 nc a small unforlitied settlement tan be traced 
on, and also around this ridge with three superposed layers of 
mud-briek houses on whit wis probably the summit (under the 
later nugaron) was a lemarkable round building, nearly 90 ft 
across also of mud brick but roofed with slates ind tiles, probibly 
for some public or olficial use 

About 1600 BC the southern half of the ridge was heavily 
fortified with rude but massive wills to protect a new “palace” 
of which the plan is obscure (for it lies underneath its successor) 
but the arts and industries are derived like those of the con 
temporary “shaft graves” at Mycenae from the “Middle Minoan ’ 
culture of Crete (qv) The settlement which it dominated ex- 
tended some hundreds of feet to south and east of the ridge Com 
munication was by a gateway m the cast wall underneath the 
later “propylaea ” About J m away, on the hill called St Elias 
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Cist graves and rock chambers are found, of various dates, and on 
the same hill is a ruinous “beehive tomb” like those at Mycenae, 
Heraeum and Midta, and probably contemporary with them, but 
nothing has survived from its contents 

The “early palace” perished by violence and was succeeded, 
about I soo B c , by another, which occupied the whole area of the 
early citadel, and wis m turn defended by the massive but 
rudely fashioned walls which are now conspicuous These con- 
siderably enlarge the area of the fortress and enclose also the 
whole of the northern half of the ridge TIic latter, however, was 
not occupied by buildings (except a pot kiln and some workshops) 
but was levelled upwards with debris as a place of refuge for de- 
pendants and their cattle The same principal entrance, heavily 
fortihcd in the middle of the east side, served both this “lower 
citadel” and the ‘upper” section south of it, which was further 
protected by an inner gate with bolted doors, as at Mycenae, 
within which a covered porch (propylaea) panelled with wood 
above a stone plinth, gave access to a level outer court occupying 
the whole oi the south end, and sustained by very thick sub- 
structures These contain, on their cast and south frontages, the 
famous ‘galleries” which served as store rooms m peace, and as 
casemates in wir As the “later palace” within these fortifications 
was not Itself designed for defence, its construction was slighter, 
and It has perished above plinth level Its plan, however, which 
has attracted the attention of commentators on Homer, since 
Sehlicmann s time is completely traceable The outer court gives 
access, through a second porch, to an inner one, about 53 ft by 
70 ft , containing i domestic altar, furnished to east and west by 
colonnades, incl giving access northwird through a deep portico 
with two c olumns to a vcstiiiule (witli three doors outward ind one 
inward) and so to a great hall to which the Homeric name 
me^aron is commonly applied This hall, about 40 ft by ^0 ft , 
has a centnl hearth, between four column bases, which supported 
a roof with some kind of louvre or clerestory to let out the smoke 
On the cement lloor which is ornamented with painted panels of 
octopus and dolphins, a spice is marked out between the hearth 
and the east will, as the place of honour, but there is neither dais 
nor my otlier doorway but that of the vestibule hrom the latter 
i sniill door leads west to a bathroom, of which the floor is a 
single limestone slib draining to the mun sewer, as at Cnossus 
(qv), m this room were found the remains of a clay bath 
tub 

rills “later palace” also perished by violence, and paits of its 
mud brick walls were so cileinid that at first sceptical schohrs 
acclaimed them as By2anlint, ind there was, m fart, a small 
Byzmtine church (now removed) with a graveyard near the 
south end of the site As it evidently 1 ly long desolate little re 
mains of its decorative splendour except fragments of fresco and 
of an alabaster frieze inlaid with blue enamel like the Opiynds 
Kudeoto of Od vii 87 The piottery is of degenerate Late Myce 
mem style 

Ihe frescoes of the “earlier palace,” with rich spiral and floral 
designs resemble those of contemporary Cnossus {LM ,\ 11), 
those of the “later ’ included a majestic procession of women 
blaring offerings an elaborate hunting scene, in which a boar is 
Utacked by hounds and men and other animals are represented, 
an assault on a palace, a chariot procession and bull baiting gvm 
nastic of the Cnossian kind A small painted plaque shows the 
wmrship of an irmed goddess , and a fragment with ass headed per- 
sonages m ly be a masciuerade 

To the centuries after the destruction of the palace belong a 
senes of gravis with pottery of “geometneal” style, safety pins, 
and other olijci ts of the Farly Iron age In the 7th century a tem- 
ple was dedicated to Hera on the site of the Mycenaean megaron, 
and furnished with rude terracotta offerings 

Bibliography — H Srhlumann Itrvns (1881?) C Schuchhardt, 
Srhlietnann*s Excavations (1801) For excavations after iqos see 
7 try ns A tnekenhaus VV Muller Fr Belmann (Hera Temple and 
Giomctncdl Gnvi'^) (191 ), G Rodtnwaldt (the Frescoes) (1912), 
G Karo K Muller (the Pottery) , H Dragendorff K Muller (the 
Buildings), in preparation, also G Karo, Fuhrer durch dte Rmnen 
von Ttrvm (Athens, 191s) See also Aegean CwtUzaiton^ and for 
Homeric analogies, J L Myres, “The Homeric House ” Journal Hell 


Stud, XX 128, E A Gardner, JHS, xxi 325, G Dickens, J HS , 
xxiii 293 , S E Bassett, * The Palace of Odysseus “ American Journal 
Arch, xxiii 288 

TISA (Ger Them), tnbutary of the Danube, rises m the 
north-eastern Carpathian mountains in Ruthenia at a height of 
al^out 6,300 ft , and is formed by two streams, the Black Tisa 
(Cerni lisa) and the White Tisa (Bil^ lisa) which unite above 
Racbovo where the mountain valley begins to widen A few 
miles below Rachovo the river takes a generally westerly direction 
and mikes a great curve around the Nyirs6g plateau entering 
Hungary near the top of the curve and then continuing south 
west to Szolnok F rom here its course across the Hungarian plain 
IS parallel to the Danube, which it enters near the small plateau 
of Titel, 20 m east of Novisad The winding course is about 870 
m long and the basin, covi ring in area of 56,600 sq m , is shared 
by Czechoslovakia, Hungary Rumania and \ugosldvia Two of 
its tributaries, the Szimos and Maros, coming from the impcr 
meable rocks of Transylvania, bring a great volume of water, but 
these and the main stream quickly lose their velocity on reaching 
the plain where the fall is less than 3 cm per km Two periods 
of high water occur on the middle and lower Tisa, one m spring 
due to snow melting the other m June following the summer ram, 
to this the Koros is a big contributor The spring flood coincides 
with that of the Danube which having a quicker flow, dams 
back the Tisa and causes extensive flooding sometimes felt as 
far as Szolnok Huge canalisation and diking works hive been 
undertaken to protect the surrounding lowland The Tisa is navi 
gable for steamers as far as Szolnok, 197 m , or as far as Tisza 
fured, 255 m, depending upon the stage of the water, and for 
rafts and floating timber almost anywhere It is joined to the 
Danube by the Francis Joseph einal and its tributary, the Bega, 
and IS canalised to Timisoara 

See W D Hines, Report on Danube Navigation** (Lcasue of Na 
tions, Geneva, 192s) , R Milleker, Mitteilungen der Kommisston fur 
liftmatkunde I Die Hvdrologu dts Alfold and II Die hydroUch 
fuse hen Arbeiten m ilfold (Debreczen, 1925) 

TISCHENDORF, LOBEGOTT FRIEDRICH KON- 
STANTIN VON (1815-1874) German biblical critic, the son 
of a physician, wis born on Jan 18, 1815, at Legenfcld, near 
Plauen, in the Sixon Vogt land He was educated at the gym 
nasium of Plauen and the university of Leipzig, where he qualified 
IS a lecturer m 1840 with a dissertation on the recensions of the 
New Testament text These studies convinced him of the ab 
solute necessity of new and exact cr collitions of mss From 
October 1840 till January 1843 he was m Pans, studying in the 
great library, eking out his scanty means by working for other 
scholars ancl for the publisher Didot The great triumph of these 
laborious months wis the decipherment of the palimpsest Codex 
Ephraemi Syri Resertptus, abandoned as illegible by eirher col 
lators The New Testament part was printed before he left Pans 
and the Old Testament in 1845 From Pans he had paid short 
visits to Holland (1S41) and England (1842) In 1843 he visited 
Itily, and after a sta> of thirteen months went on to Egypt 
Sinai, Palestine and the Levant, returning by Vienna and Munich 
(See his Rust in den Onent [Leipzig 1845-46] ) From binai he 
brought a great treasure, forty three leaves of what is now known 
as the Codex Sinatticus He kept the place of discovery a secret 
and the fragments were published m 1846 as the Codix Fndertco 
Augnstanus, a name given m honour of the king of Saxony He 
now became professor extraordinanus in Leipzig, and married 
(1845) In the same year he began to publish an account of his 
travels m the East (2 vols , 1845-1846) In 1850 appeared his 
edition of the Codex Amtatmus and of the Septuagint version of 
thfe Old Testament, in 1852, amongst other works, his edition of 
the Codex Claromontanus In 1853 and 1859 he made a second 
and a third voyage to the East In the last of these, in which he 
had the active aid of the Russian government, he at length got 
access to the remainder of the precious Sinai tic codex, and per 
suaded the monks to present it to the tsar, at whose cost it was 
published in 1862 (m four folio volumes) In 1859 he had been 
made professor of theology and biblical palaeography The mss 
brought to Europe on the first two journeys are catalogued in the 
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Anecdota sacra et profana (Leipzig, 1855, enlarged i86i ; See 
also the Monumenta sacra intdtta (Leipzig, 1846), and Nova 
collectw of the same (1855-1869) The 3rd volume of the Nova 
collectw gives the results of his last Eastern journey Side by side 
with his industry in collecting and collating mss Tischendorf 
pursued a constant course of editorial labours, mainly on the New 
Testament, until he was broken down by overwork in 1873 He 
died on Dec 7, 1874, at Leipzig 

Four mam recensions of Tischendorf’s text of the New Testament 
may be distinguished, datmg respectively from his editions of 1841 
1849, 1859 (ed vu ) 1869-72 {ei vttt ) The edition of 1849 may be 
rcj,arded as historically the most important from the mass of new 
(fitical mattnal it used, that of 1859 is distinguished from Tischcn- 
dorf’s other editions by coming nearer to the received text, in the 
8th edition the testimony of the Smaitic ms received great (probably 
too great) weight 

His edition of the Roman text, of the Septuagmtt with the variants 
of the Alexandrian ms, the Codex tphraemi and the !• riderico-Augus 
tanus was of service when it appeared in i8$o but being stereotyped, 
was not gieatly improved in subsequent issues Besides this may be 
mentioned editions of the New Testament Apocrypha IDe Evan 
gehorum apocrypkorum engine et mu (1851) , Acta Apostolorum 
apocrypha (1851) , Evangelta apocrypha (1853 , 2nd cd , 1876) , Apoca 
lyp^ies apocryphae (i866)J and various minor writings, in part of an 
apologetic character, such as Wann wurden unsere Evangelten verfassl? 
(i86'>, 4th cd 1866), Hahtn wtr den echien Schrifttext der 1 vangeU 
j^ten und apostel? (1873), and Synopsis tvangehca (7th ed , 1898) 

Sie m addition to the handbooks on New Testament criticism Carl 
Bertheau’s article on Tischendorf in Herzog-Hauck, Realencyklopadtc 
(^rd ed, 1907) 

TISI, BENVENUTO (1481-1559), commonly called II 
Garofalo, one of the most distinguished painters of the Ferrarese 
school, was born at I errara His father, Pietro Tisi, head of the 
shoemakers’ guild in thit city originally came from jCjirofalo a 
village m the Polcsme According to Vasari the boy first studied 
with Domenico Panctti, and then went to an uncle at Cremona, 
where he frequented the workshops of Bocc icio Boccaccmo In 
1499 he proceeded to Rome and remained 15 months with Giov 
Haldini, a Florentine painter Family affairs caused his return to 
Ferrara m 1501 Soon afterwards he may have worked under Lor 
enzo Costa in Mantua In 1504 he was again at I errara, where he 
became friendly with the two brothers Dossi Towards the close of 
1509 he returned to Rome and made the acquaintance of Raphael 
and saw Michelangelo s frescoes on the vault of the Sistinc chapel 
just completed After 1512 we find him settled at I errara never 
quitting the city for any length of time until his death m 1559 
His earlier works recall the style of Panetti and Boccaccmo In 
his middle period he was influenced by his association with Dossi 
Then Raphael s and Michelangelo s influence made itself 
felt He was a prolific artist and almost every church of Ferrara 
was supplied with a picture from his brush Garofalo’s earliest 
dated picture, The Minerva and Neptune” of m the Dres 
den gallery, displays the influt nee of Lorenzo Costa His painting's 
m the Borghese and Dona collections arc probably earlier, being 
m the manner of Dossi and Boccaccmo Other important works 
ire “The Immaculate Conception ' (1514) and “The Madonna del 
Pilastro” m the pmacoteca at Perugia and “Ihc Mater Dolorosa” 
at Dresden He did not always confine himself to sacred subjects, 
and one of his finest works dealing with mythology is “The Sacn 
fice to Ceres” m the National Gallery (Mond collection) He was 
ilso employed in decorating palaces of Ferrarese nobles His 
paintings m monochrome in the Seminario at 'Ferrara are fine and 
well preserved and those m the ceiling of one of the rooms recall 
Mantegna’s ceiling m the Camera du Sposi at Mantua He con 
tinued constantly at work until, m 1550 blindness overtook him 

See G Morelli, Italian Painters ^ The Borghese and Dona Gallenes 
(1892-93) , J E G Gardner, The Painters of the School of Ferrara 
(1911) 

TISSAPHERNES (Pers Cithrafarna), Persian soldier and 
•statesman, son of Hydarnes In 41^ he was satrap of Lydia and 
Cana, and commander m chief of the Persian army in Asia Minor 
(Thuc vin 5) When Danus II ordered the collection of the 
outstanding tribute of the Greek cities, he entered into an alliance 
With Sparta against Athens, which in 412 led to the conquest of 
^he greater part of Ionia But Tissaphernts was unwilling to take 
'iction and tried to achieve his aim by astute and often perfidious 
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negotiations, Alcibiadts persuaded him that Persia s best policy 
was to keep the balance between Athens and Sparta, and rivalry 
with his neighbour Pharnabazus of Hellespontic Phrygia still 
further lessened his energy When, therefore m 40S the king 
decided to support Sparta strenuously Tissaphernes was removed 
from the generalship and limited to the satrapy of Cam, where is 
Lydia and the conduct of the war were entrusted to Cyrus th( 
Younger On the downfall of Athens, Cyrus and Tissaphernes 
both claimed junsdiction over the Ionian eities most of which 
acknowledged Cyrus as their ruler, but Tissaphernes took pos 
session of Miletus where he was attacked by Cyrus, who gathered 
an army under this pretence with the purpose of using it ag iinst 
his brother Art ixerxes II The king was warned by 1 iss iphernes 
who took part in the battle of Cunaxa, and afterwirds tried to 
destroy the Greek mercenaries of Cyrus by treach(r\ He wis 
then sent back to Asia Minor to his old position as general m 
chief and satrap of Lydii and Cana He now attacked the (mek 
cities, to punish them for their allegiance to Cyrus This led to 
the war with Sparta m 399 Tissaphernes, who once again had 
recourse to subtle diplomacy, was beaten by Agesihus on the 
Paetoius near Sardis (395), and at last the king yielded to the 
representations of Pharnabazus strongly supported by the rhili 
arch (vizicr) Tithraustes and by the queen mother Parysatis, who 
hated Tissaphernes as the principal cause of the death of her 
favourite son Cyrus Tithraustes was sent to execute Tissaphernes, 
who was lured to Colossac and slam in 395 (Ed M ) 

TISSERAND, FRANCOIS F^LIX (1845-1896), I rcnch 
astronomer, was born at Nuits Saint Georges Cote d Or, on Jan 
13, 184:, He entered the Lcolc Normale Supeneurc in 1863 and 
in 1866 bccimc aUronome adjoint at the Pans observatory In 
1868 ht took bis doctor’s degree with a brilliant thesis on 
Delaunays method Fie went to Malacca to observe the solar 
eclipse of Aug 1868 In 1875 be bccime director of the Toulouse 
obscivatory, and while there published Ricueil d^cxercices sur U 
calcul tnfinit/ simal He went with I he French expedition of 1874 
to Japan and of 1882 to Martinique, to observe the transits of 
Venus In 1878 he became a member of the Academie des Sci 
enees, and of the Bureau des Longitudes and in 1883 he obtained 
the chair of celestial mcchinics at the Sorbonne In his principal 
work Trait d dt mecamqut cHesU (4 vols , 188S-96), he eo 
ordinated the researches of Laplace and of subsequent workers 
in the same field, and gave a rdsuntd of the state of knowl 
edge in that department of istronomy at the end, as Lapl ice s 
Mecamque celeste did for the beginning of the 19th century In 
1892 he became director of the Pans observatory He died sud 
denly on Oct 20, 1896 

TISSOT, JAMES JOSEPH JACQUES (18^6-1902) 
French painter, was born at Nantes on Oct 15, 1836 He studied 
at the £eole des Beaux Arts m Pans under Ingres I landnn and 
Lamothe In 1861 he showed “The Meeting of 1 aust and Mar 
guente,” which was purchased bv the state for the Luxembourg 
Gallery He fought in the Frinco German War, and falling under 
suspicion as a Communard left Pans for London Here he studied 
etching with Sir Seymour Haden drew caricatures for Vamty 
Fair, and painted portraits as well as genre subjects It was many 
yxars before he turned to the chief work of his career — the pro 
duction of a senes of 700 water colour drawings to illustrate the 
life of Christ and the Old Testament He disappeared from Pans 
whither he had returned after a stay of some years m England 
and went to Palestine In 1895 the series of 350 drawings of in 
cidcnts in thu life of Christ wis exhibited in Pans and in 1896 
in London They were then published by the firm of Lemercier 
in Pans He died at Bullion (Doubs) on Aug 8, 1902 

TISSUE CULTURE The body is composed of countless 
myriads of cells assembled m tissues and organs The cells belong 
to several types wandering cells such as blood leucocytes and 
tissue macrophages which roam through the entire orginism, 
epithelial cells, the noblest elements of the body which form the 
glands, brain, skin, etc , connective tissue cells present every 
where under various appearances etc They are the units of a 
strictly organized community Their existence is bound to that of 
the whole If the whole is taken apart its component tissues and 
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organs die after a short tune The cultivation of tissues consists 
prt c isely in maintaining in a Condition of active life cells that have 
been removed from the body The aim of this method is to study 
the innate properties of each cell type, and the mechanism of 
their organirition into tissues and organs Its ultimate purpose 
IS the discovery of the laws which express the relations l^tween 
the tissues and the body fluids, and the building up of cell soci 
ology 

History. — The method of tissue culture may be considered the 
indirect outcome of studies made independently by several biolo- 
gists on the survival of cells outside of the organism However, the 
first chapter of its history was written m 1907 by R G Harrison 
in the beautiful experiments where nerve fibres were caused to 
grow m wtro from fragments of the central nervous system of 
frog embryos In 1910, these experiments were extended by other 
workers to adult and embryo tissues of birds and mammals which 
were observed to survive in a drop of phsma But after a few 
divb, degeneration began and death occurred In these experi- 
ments, as well as in those of Harrison, the tissues were not culti 
vateci in the proper sense of the word Ihey were onl> in a condi 
tion of survival A second chapter was begun in 1911 when A 
Larn 1 developed a procedure by which the death of the surviving 
tissues could be indefinitely postponed and found, in 1912, that 
embryo proteins possess the power of promoting the unlimited 
proliferation of tissue cells Then, it became possible really to 
cultivate tells that is, to cause them to manufacture new proto- 
plasm from the subst inces coniaintd in their medium A long 
intciruption 0( lurred in the progress of these investigations due to 
the World Wir But in 1921, the devdopment of procedures per 
nutting the mam cell types to be obtained m pure cultures opened 
a third and important period in the history of the method Blood 
and tissue macrophiges, ins (pithelium cartilage cells, thyroid 
cells, Malpighian epithelium lens cells, and scvenl types of malig 
nant cells were isolated from other tissue elements and maintained 
m a pure state At the same time it became possible to measure 
accurately the rate of growth of the strains of tissue cells New 
procedures wtit perfected by which living tissues could be main- 
tained indetinitely in flasks where thc> were washed fed, and 
raeasund without being disturbed and without danger of infection 
irom b 1C tern These greet practical improvements rendered the 
method of tissue culture \ery much easier and widely extended 
its application to physiological and jnlhological problems Al- 
though It his not as yet reached its complete development it may 
be considered the most powerful instrument now posstssed for 
the investigation of cell physiology 

Technique — The hindling of the delicate and minute struc- 
tures which compose the tissues demands elaborate techniques and 
a long apprenticeship for their mastery But the pnnciples of 
these teehnniues irc \tiy simple 
round flasks made of p>rex glass 
and varying in si/e from ^ to 
8cm in diameter ( r hg ) 1 hi 
flasks possess 1 wide oblique ntek 
^cm in length Dust and bic 
tern from the air do not fall 
into the flisk when it is opened, 
but remain on the will of the 
neck where the> arc destroyed by 
flaming By means of 1 sptitula 
the tissue cells are eonvcmently 
handled inside the flasks After 
bung flamed, the neck is hermetically sealed with a rubber cap 
It is thus possible entirely to protect the tissues against bacteria 
which are their deadly enemies and also maintain in the air of the 
cont liner the proper amount of humidity and of carbon dioxide 
Through the bottom of the flask the tissues may be examined with 
a microscope a( a maisiutication of about 120 diameters When 
the cells must be studied m greater detul the> are removed from 
the flask with a spatula placed on a thm co\cr glass and exam- 
ined while still living, at a magnification of i *joo diameters 

On the bottom of the flask is spread the medium which must 
supply the tissues with a scaffold for their growth and with the 


substances necessary for the synthesis of new protoplasm This 
medium is composed of two parts, one solid and the other fluid 
(fig X ) The solid part is made of coagulated blood plasma, that 
is, of a clot of blood from which the red and white corpuscles 
have been removed Such a plasma is obtamed by freeing blood of 
its corpuscles by centnfugation It then becomes a clear, citrin 
fluid which IS introduced into the flask with a pipette The tissue 
cells are next deposited by a spatula in this medium which coagu 
lates after a few minutes Thus they become embedded in a trans 
parent jelly, which they use as a scaffold, but not as a nutnent 
medium The fluid medium is placed on the surface of the coagu 
lum Its role is to remove the waste products of the culture, and 
to supply the tissues with the necessary nutnent substances 
Every two or three days, the fluid is removed and replaced by a 
large amount of a saline solution composed of sodium, potassium 
and calcium chlorides, sodium phosphate and bicarbonate, and 
glucose, which is tailed Tyrode solution After the tissues have 
been thoroughly washed, the fluid is removed and replaced by a 
small amount of nutrient medium This medium ordmarily con 
sists of embryo proteins, or proteoses and peptones, or blood 
serum, according to the nature of the tissues The tissues and 
fluids are handled with sterile instruments in rooms which are 
kept strictly clean It is most important that no bacteria be al 
lowed to penetrate into the flasks If infection of the medium 
takes place, death of the tissues soon occurs This accident is 
ilmost completely preve nted by the recently developed techniques 
After the preparation of the culture is completed, the flasks arc 
placed m an incubator and maintained at body temperature 

Several cell types have so far been obtamed in pure state con 
ncctive tissue cells or fibroblasts, epithelial cells, blood and 
tissue macrophages, and the malignant elements of a few tumors 
Strains of fibroblasts are cultivated easily from almost every em 
bryo, or adult tissue of human beings, dogs, rats, mice, fowls etc 
They remain packed together while macrophages wander through 
the medium In addition, they multiply more rapidly than epithe 
liai cells Therefore, it is easy to obtain colonies composed exdus 
ively of them Fibroblasts are either polygonal or spindle 
shaped with long sharp processes, and with an oval nucleus which 
generally contains two smaller nucleoli They agf^regate in a dense 
tissue which doubles in volume every 48 hours when kept at body 
temperature in a medium composed chiefly of embryo proteins 
They grow indefinitely A strain of chicken fibroblasts isolated 
16 years ago is multiplying to day at the same rate as at the begin 
nmg of Its life m vitro When the flasks are taken from the 
meubator and kept at room temperature the cells stop multi 
plying and remain in this condition lor three or four weeks without 
dying Therefore, living culture cells can be sent for long dis 
tances without inconvenience Strains of tissue cells have been 
exchanged between laboratories located in New York and Berlin 
and after this long journey have promptly regained their usual 
rate of growth Epithelial cells are more difficult to obtain in 
pure culture Nevertheless, since I ischer isolated a strain of epi 
thelium from the few cells of the ins which adhere to the lens of 
the chirk embryo, pure cultures of thyroid gland, Malpighian 
epithelium, lens epithelium and several types of carcinomatous 
cells have been obtained by Ebehng, Kirby, Fischer and Carrel 
Their rate of growth is less than that of the connective tissue cells, 
but they can be mamtamed m a condition of active life for sev- 
eral years They keep their normal charactenstics indefinitely 
They grow in a thin layer at the surface of the sohd medium, and 
rarely form a dense tissue They readily digest the coagulum 
Leucocytes from the blood and wandering cells from the tissues 
have also been obtained in pure Cultures They do not aggregate 
as a tissue, but remain isolated from one another and scatter 
through the medium When they accumulate in a large numbej* or 
are packed together, they generally die or become transformed 
into fibroblasts Their growth is slow and they are less resistant 
than epithehal or connective tissue cells However, they can liVe 
m flasl^ for several months The malignant elements of sarcomata 
and carcinomata have also been isolated and maintained alive 
indefinitely outside of the body 

The rate of growth of the colomes of epithelial celb and 0! 


The cells art cultivated in flit, 
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1 A 17 month old ilrain of Sarcomatous Fibroblast (a cell forming con tissue) growing In a flask 3 5" In diameter 3 Pure strain of normal 

nective tissue) of a rat 2 Two colonies of 17 month old strain of ma rat fibroblasts 4 A 16 year old strain of normal chicken fibroblasts 

lignant fibroblasts from a rat sarcoma (tumour of embryonio connective 
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fibroblasts can ea6% be ascertained The measurements are made 
by plaang the flasks on a projcctoscope and drawing the outline 
of the colony immediately after the preparation of the culture and 
subsequently every two days The area of the colony at the dif* 
ferent stages of its development is measured with a planimeter, 
and the ratio of the area of new growth to that of the original 
fragment is calculated The relative inaease of the colony in 48 
hours expresses the rate of growth The curve representing the 
continuous growth of a colony of epithelial cells or of fibroblasts 
m a flask containing a nutrient medium is a parabola If the 
medium is non-nutrient, the curve is S-shaped Modifications in 
the form of this curve indicate whether the medium contains 
substances that activate or depress the rate of cell multiplication 
This method cannot be used for measuring the activity of wander- 
ing cells, because they never grow as a tissue, but remain at cer- 
tain distances from one another and scatter on several planes 
Their rate of multiplication can be approximately reckoned by 
the time taken by the cells to invade the entire area of the flask 

The growth energy of a colony at a given instant is a function 
of several independent variables its growth energy at the pre- 
ceding instant, and the concentration in the pericellular fluid of 
the substances that increase or decrease cell activity It could be 
ascertained by the activity displayed during an instant by the cells 
m a medium containing neither activating nor retarding sub- 
stances, if such a measurement were possible But the residual 
growth energy, which was found to vary at the same time as the 
inherent energy, may be used as a measurement of the latter The 
residual energy is expressed by the duration of life and the pro 
liftntive activity of the cells in Tyrode solution 

The morphology of the tissue cells growing tn vitro is studied 
while they are living Fragments of the coagulum containing cells 
art taken from the flasks and put on thin glass slides They may 
also be readily cultivated m glass chambers especially con- 
structed for cytological studies The living unstained cells are 
photographed or cmematognphed When stained with neutral red, 
trypan blue, and Janus green, the cytoplasmic structures may be 
observed while in full activity Cinematographic records can be 
taken at such a magnification that the details of the mitochondria, 
segregation apparatus, and surface membrane of the cells are 
clearly shown 

Mode and Rate of Growth of Tissues,— This method has 
s^lready supplied some important information regarding the physi 
ological properties of tissue cells, the rfile of blood scrum toward 
the tissues, and the nature of the chemical substances that deter- 
mine the unlimited multiplication of fixed cells The rate of 
growth of connective tissue and of epithelial cells m a nutrient 
medium of unvarying composition remains uniform indefinitely 
Such d law appears to be the expression of one of the more funda- 
mental properties of tissue cells Since their rate of growth re- 
mains unchanged as long as the medium does not vary, the cell 
colonies may be considered to be immortal A strain is able to 
transform an unlimited amount of chemical energy The energy 
spent by the cells must arise entirely from the substances con- 
tained m the culture medium, and will never be exhausted as long 
as the same medium is supplied to them It appears that the 
potentialities of tissues are much greater than those they display 
within the normal orgamsm, and that the manifestation of their 
activity IS determined by the physico chemical conditions of the 
pericellular fluid The dependence of cells on the composition of 
(he medium was further emphasized by a study of the rate of 
growth of colonies of fibroblasts or epithelial cells in media of 
varying composition It was found that the activity of the col- 
onies is a function of the concentration of nutrient substances 
within the medium, when waste products and other inhibiting sub- 
stances are constantly removed If cell colonies in different condi- 
tions of activity are placed m similar media, their rates of multi- 
plication soon become identical Fragments of connective tissue 
of chick embryos and adult chickens cultivated m a nutrient 
mediuirt grew at first at varying rates, but after a few weeks no 
difference was observed in the activity of both colonies 

The residual energy of embryo tissues, which is always very 
large» vanes m inverse ratio with the age of the ammal from 
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which the tissues have been extirpated The duration of tbeir sur 
vival Iff wtro may extend over a penod of three months On 
the other hand, the residual energy of the tissues of an adult am 
mal is very small The connective tissue cells of m old animal 
are in a dormant condition If cultiviled in a nutrient medium, 
a long time elapses before they begin to prolifer itc Should their 
resting state be attributed to a factor preventing them irom spend 
mg their energy, or to a complete lack of energy An investigatum 
of the behaviour of these tissues in a medium completely lacking 
in nutrient substances showed that they possess very little residual 
energy This means that they have no reserves m store How- 
ever, they have not lost the power of accumulating the substances 
which supply them with energy When they are placed in ti 
nutrient medium, they begin to multiply and to store up reserves 
Adult fibroblasts may be compared to a motor which possesses no 
energy of its own, but runs as soon as it is supplied with fuel 

The pxirsistence of the essential characteristics of cells culti- 
vated tn Vitro has opened a new field to histology When the 
rate of growth and the constitution of the medium of a pure strain 
have been ascertained, the relations existing between the structure 
of the cells and their physiological state become apparent imme 
diately Blood monocytes, tissue macrophiges and fibroblasts 
have been studied according to these principles The appearance 
of the cells vanes greatly with their nutritional condition The 
anatomy of a cell type can be modified at will by simple changes 
m the nature and the concentration of the substances contained 
m Its medium 

A profound transformation of classical cytology began when it 
became possible to identify cells not only by their morphology, 
but also by their physiological charattensties Through the new 
techniques, a cell type is defined by the appearance of its colonies, 
its mode of locomotion as recorded by cinematography, its effect 
on the medium, its rate of growth, the nature of the substances 
which inhibit its multiplication, the nature and concentration of 
the substances required for proliferation, etc The advantages of 
this conception of cytology are obvious If all the manifested and 
hidden potentialities of every cell type were known, the behaviour 
of a tissue under given conditions could be predicted The events 
in which the tissues take part are determined by the response 
made to the physico chemical conditions of the medium by each 
cell according to its innate qualities On the mode of response of 
a cell type to other cells and to the humours depend the character 
isties of the community 

Physiological Factors of Growth, — ^The effect of blood 
plasma on tissue cells remained unknown until it was tested on 
pure cultures of fibroblasts and epithelium These experiments 
showed that, first, blood serum is not a nutrient medium for epi- 
thelial cells and fibroblasts, it inhibits their proliferation when 
added to a nutrient medium Secondly, blood serum is an excellent 
nutrient medium for monocytes, tissue macrophages, and sarcom- 
atous macrophages Thirdly, the proteins and amino acids of the 
blood do not promote the proliferation of connective tissue and 
epithelial cells Serum proteins or lipoids possess the property of 
restraining cell prohferation But blood scrum taken from an 
animal a few weeks old neither stimulates nor inhibits the growth 
of colonies of fibroblasts When the age of the animal increases, 
its serum becomes more and more growth inhibiting Ihe pro 
gressive increase in the growth-mhibiting propierties of blood 
serum takes place rapidly at the beginning of life and very slowly 
m old age. The curve expressing this phenomenon resembles that 
of the decrease m function of the age of the patient in the rate of 
healing of a wound, as expressed in du Nouy’s equation The age 
of an animal can be ascertained approximately by the growth 
index of its serum The inhibiting power of scrum is due chiefly 
to lipoids After extraction of the lipoids, the remaining proteins 
are far less inhibiting than the whole serum On the contrary, the 
isolated fipoids are toxic In old age, the inhibiting effect of serum 
IS* augmented because both proteins and hpoids are more 
concentrated 

The nature of the substances responsible for cell multiplication 
remained unknown until fibroblasts and epithehum were found 
to multiply with great velocity m the presence of embryo juice 
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This juice IS a complete food For 16 years, a strain of fibroblastj 
has been fed on it, and has built up many thousands of colonies 
from the substances that it contains The substance responsible 
for the unlimited growth of the cells is a protein, which is mixed 
with a lipoid having some inhibiting power The primary spht 
products of certain proteins produce as extensive a multiplication 
of fibroblasts as embryo juice does The incomplete digests of ox 
fibrin, casein egg albumin, liver, testi, thyroid thymus, pituitary 
gland, etc , increase the rate of growth of fibroblasts, epithelial 
cells and macrophages The split products of crystalline egg al- 
bumin, on the contrary, possess little growth promoting power 
When the digestion is carried further and the digests are com 
posed chiefly of ammo acids, their effect on the growth of tissue 
cells disappe irs almost completely Jt is probable that the proteins 
of embryo juice are not absorbed as such by the cells after they 
have been hydrolyzed The power of tissue juice to cause growth 
may possibly be attributed to the ease with which its proteins can 
be transformed into polypeptides by the tissue ferments Mono- 
cytes and macrophages clo not require embryo juice or protem 
split products in their medium in order to proliferate and manifest 
other forms of activity Ihiy are voracious cells and feed upon 
red blood corpuscles, protein precipitates and muscle fragments, 
and also on plasma, embryo juice and protein split products at a 
low concentration 

Through the method of tissue culture, the fundamental char 
dcteristics of the mam cell types and the mechanisms that make 
them an organized whole are being progressively elucidated A 1 
though the techniques will be still further improved, they have 
reached such a degree of development as to permit the construc- 
tion of a new science of cytology based not only on the mor 
phology, but chiefly on the physiological properties of the cells 

Bibiiocrai HY — R G Harrison Proc Soc hxp Bwl & Med t 
1906-07 J Ixp Zool, igio, A Carrel, J Am Med A^sot , 1910 J 
txp Med ^ igu to 1928 indusivt , F S P Straniscwavs, Itchmque 
of insue ndture tn vitro Cambridge (England), 19 4 A Fischer, 
Oewfbezuchtung Handbuch der Btologtt dcr Oewfbt^elbn tn vitro, 
Munchtn 1927 (A Car) 

TISTA, I river of northern India, which rises on the edge of 
the Tibetan plateau has a tumultuous course southward through 
the mountain gorges of Sikkim and Dir]eehng and flows through 
North Bengal and Cooch Bihar for another 170 miles 1 11 it joins 
the Bnhmaputra m the district of Rangpur In the i8th century 
Its course was due south to join the Ganges but in 1787 great 
floods diverted the streim towards the south east, and it made 
Its way by a new channel into the Brahmaputra 
TISZA, ISTVAN (Stephen), Count (1861-1918), Hun 
ganan statesman, was born on April 22, i86i, youngest son of K^l 
man Tisza (g v) Educated at Berlin Heidelberg and Budapest 
he entered the ministry of the interior where he specialized in 
agrarian matters His Ma^^var agrdrpohttk (Budapest, 1897), au 
thontative on its subject was translated into German the same 
year In 1886 Tisza began his long parliamentary career, and on 
June 17 190? he was entrusted with the formation of a min stry 
of pacific ition, but was unable to secure a majority On Oct 27, 
however with the assistance of the Fret Principles Party, he 
succeeded m composing a cabinet, in which he was minister of the 
interior as wpll as premier On Nov i6~i8, to meet the obstruc 
lion of the opposition he introduced new and stringent rules of 
procedure which he declared adopted, thereupon suspending the 
session The Andrdssy group, however, left him soon after, and 
after a stubborn bittle with anarchical conditions in which legis 
htion was impossible Tisza appealed to the country and was 
heavily defeated After Count khuen Hedervary became prime 
minister (Jan 1910) Tisza reorganized the old Liberal party under 
the name of the National Party of Work with a programme of a 
return to the strict principles of the compromise of 1867 In the 
elections of June 1910 this party secured an overwhelming ma 
loniy, due largely to Tisza’s own person il suggestion and unceas- 
ing activity In view of the obstruction of the extreme Left 
against the army legislation Tisza, considering that the threat 
of complications m the Balkans made it essential not to weaken 
the Austro Hungarian army had himself elected president of 
the Lower House m 1912, introduced new standing orders, and 


forced the Army bill through, ejecting the opposition from the 
House A member fired three times at Tisza, who remained calm 
in his chair This scene made him very popular He had to fight 
some duels with his adversaries, including one with Count Michael 
Karolyi, which left the two adversaries bitter enemies 
On June 15, 191^, Tisza was for the second time nominated 
prime minister In his first memorandum on foreign policy, writ 
ten after the second Balkan War, he deplores the growth of 
Serbia and the collapse of Bulgaria, Turkey and later Greece 
Rumania, where pubhc opinion was growing hostile to the dual 
monarchy, should be assured its territorial integrity, but if it 
abandoned its alliance Bulgaria should be brought to bear against 
it War should be avoided In home politics, Tisza was willing 
to favour such of the non Hungarian nationalities as would sup 
port the State He attempted to reach an understanding with the 
leaders of the Transylvanian Rumanians, but without success 
After the murder of the hur to the throne at Sarajevo, Tisza, 
in a letter to Francis Joseph (July i) opposed Berchtold s sug 
gestion for a sudden attack on Serbia A week later he again urged 
his view that diplomatic steps were necessary and a severe ulti 
matum should be sent, but its conditions should not be impos 
sible of acceptance To avoid the intervention of the Entente, 
Tisza carried a motion m the council of ministers (July 19) that 
the integrity of Serbia’s territory should be respected even if war 
was declared Though the war against Serbia was declared, he 
exerted himself for peace by accepting Sir Edward Grey’s last 
proposal (July 31) Afterwards he was anxious to miss no oppor 
tunity of concluding peace He was opposed to all German aspira 
lions of territorial aggiandizcmcnt and to the introduction of 
unlimited submarine warfare He was a true partisan of German 
alliance, but he admitted no interference with Hungary’s sover 
eign rights and was strongly opposed to the German idea of an 
economic “Mittcl Europa ’ 

Tisza had many controversies with the Austrian Supreme Com 
mand ind gencnl stiff He was convinced that the fate of 
Hungary was bound up with that of the dual monarchy, but 
equally intent on preseiving Hungary s predominance within the 
monarchy It was for this reason that he opposed the plans of 
Conrid von Hotzendorf (qv) to annex further territory, and 
advocated moderate peace terms in Serbia and Belgium He 
refused however to make any territorial concessions to Rumania 
such as might have kept her from joining the war against the 
Central Powers His influence was immense so long as Francis 
Joseph lived It was he who forced Berchtold to leave the foreign 
ministry although he refused himself to become foreign minister 
king Charles, however, was under the influence of Tisza’s 
Austrian and Hungarian enemies Iheir rancour was fostered by 
the participation of Tisza, a Calvinist, with the primate of Hun 
gary m the act of coronation The pretext for Tisza’s dismissal 
in June 1917 was his refusal to grant the suffrage to soldiers at 
the front and his opposition to the demands of the Socialists 
The new cabinet had but a minority in parliament Tisza, now 
chief of the opposition and m the majority, framed a resolution 
in which he affirmed the necessity of the German Alliance and 
pointed out the ambiguous behaviour of the Czechs in the Reichs 
rath Finding his position difficult he went to the front In the 
Bukovina and in Italy he commanded a regiment with distinction 
During this time his only political action was his mission to 
Croatia and Bosnia (Sept 1918) Returning to Budapest, he 
declared (Oct 17) “We have lost the war,” and thus gave the 
signal for the collapse He winted a peace with honour, not a 
treacherous one His last two weeks he spent in attempting to 
unite different parties, he was even ready to accept karolyi s 
leadership in order to save the country and to procure a good 
peace Too proud and too conscientious to allow the publication 
of his pacific endeavours he was set as a mark for the defeatist 
soldiers and the mob Though warned of his grave danger, he 
remained in Budapest, working until his last moment to unite 
the historical parties He was killed by soldiers on Oct 31, 1918, 
the first day of Count Karolyi’s revolution His last words were, 
‘Tt had to be ” 

See Istvin Tisza, Ossrts Mmke, 2 vol , 1925 (Personal Recollections, 
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letters June to end of Dec 1914, pub by the Hunganan academy) 
The first volume of the letters was translated into German by O 
von Wertheimer, Graj Stefen Tisza, Brtefe (1928) 

TISZA, kalmAn [Koloman] (1830-1902), Hunganan 
statesman, was bom at Geszt on Dec 10, 1830, the son of Lajos 
Tisza and the countess Julia Teleki, and educated at his father’s 
castle In 1848 he obtained a post in the mimstrv of instruction 
of the revolutionary Government After the war he travelled 
abroad, afterwards (1855) becoming assistant curator of the 
Calvinist church at Nagyszalonta He pubhtly and vehemently 
opposed the Austrian ‘ Patent” of Sept i, 1859 and the ‘ October 
Diploma” of i860 In Aug i860 Tis/a married the countess 
Helen Degenfeld Schomburg, a union which brought him into 
close connection with the Karolyis the Podmamczkys and the 
Odcscalchis He was unanimously elected to represent Debreczen 
at the 1861 diet, and vice-president of the house at its second 
session, and became leader of the more radical party on the 
death of Count Laszl6 Teleki 

From 1867 onwards his influence increased steadily, despite 
the rupture of his party, which he reconstructed at the conference 
of Nagyvarad (March 17, 1868), when the famous Bihan pontok, 
or articles of Bihar, were subscribed, which bound the Tisza 
party to repeal all laws or institutions contrary to, and to pro 
mote all measures necessary for, the national independence Thus 
the delegation system and the common ministries were m irked out 
for attack, while every effort was to be made to procure for 
Hungary a separate army a separate diplomacy and a separate 
financial system It was chiefly owing to the efforts of Tisza and 
his party that Austria remained neutral during the Franco German 
War In 1875 his party amalgamated with the followers of Dedk 
into the Szabadelvu pdrt or Free Principles Party which took 
office under Bela Wenckheim (1811-1879) whom (Oct 2) Tisza 
succeeded as prime minister, a post he held with a few interrup- 
tions, for the next 15 years In 1879 he materially contributed 
to the formation of the Austro German alliance Not till 1888, 
when the national army bill was introduced, did he encounter any 
serious opposition, but thenceforth his position became precarious, 
ind he resigned office on March 13, 1890 It was owing to his 
influence, above all things, that Hungary acquired a consolidated 
government and a position of predominance in the dual monarchy 
It IS an open secret that, on the retirement of Andrassv he 
was offered the chancellorship He refused it because, to use his 
own expression, ‘T am as wholly and solely Hungarian as the 
river (Theiss, Hung Ttsza) whose nime I bear ’ 

See G Gratz Kdlmdn Ttsza {Modern Magyar Statesmen, I ) (Hung , 
1902) , Pf Busbach, The Last hve Years (Hung , 1895) 

TITANIC, LOSS OF THE, at 2 20 a m on April 15 1912, 
the White Star liner “Titanic,” at that time the largest ship afloat, 
on her maiden voyage, went to the bottom of the Atlantic 
after striking at full speed on an iceberg, with a loss of 
1,513 souls out of 2,224 on bpard The full record of the disaster 
is contained m the reports of the inquiries held at once in 
America by a committee of Congress under Senator Smith, and 
later in London by a special commission presided over by Lord 
Mersey (report issued July 30) 

See British Parliamentary Papers No 2253, Shipping Casualties 
(Titanic) 1912 (ed 6352) 

TITANIUM (symbol Ti, atomic number 22, atomic weight 
48 I ) In a substantially pure state, titanium has a very restricted 
commercial application The method adopted by Hunter is the 
standard one for the production of the pure element, but an im- 
pure product may be obtained from the dioxide by the application 
of Goldschmidt’s thermit reactCn (see below) or by reduction 
with carbon in the electric furnace Pure titanium is silver white 
with a fracture similar to that of steel It is hard and brittle when 
cold, but at a low red heat it is malleable and can be forged readily 
like iron The specific gravity is 4 5 and the melting point, accord- 
ing to Hunter, x 850^0 It is soluble m dilute sulphuric acid, m 
hot concentrated hydrochlonc acid and in aqm regia, whilst hydro- 
fluoric acid readily dissolves it It combmes with nitrogen with 
avidity With oxygen and the halogens, compounds of quad- 
rivalent titaxuum are produced 
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The existence of the element known as titanium was dis 
covered in 1789 by the Rev William Gregor during an investi- 
gation of a peculiar black sand found at Menachan in Corn 
wall This black mineral ht called menachanite (or meccamte) 
and the new dement he named menachite P our or five years later, 
the German chemist, Klaproth, discovered a new metal whilst in 
vestigatmg the composition of the mineral rutile On account of 
the strength of the chemical combination in which it w is held, he 
gave to the new element the name titanium — an allusion to the 
Titans of Greek mythology, the incarnation of natuial strength 
In 1797 Klaproth investigated the miner il ilmenite — which was 
identical with menachanite — and recognized that titanium and the 
menachite of Gregor were identical Nevertheless titanium is the 
name which is now universally adopted for the element Attempts 
to isolate titanium were first made by Lampadius in 1797 and later 
by Berzelius and other investigators The metallic looking prod 
ucts isolated by early investigators were generally nitrides or car 
bides, for titanium has a pronounced affinity tor oxygen carbon 
and nitrogen In 1895, Moissan published an account of his ex 
periments on the reduction of titanium dioxide with carbon at the 
temperature of the electric furnace His final product was tree 
from nitrogen and silicon but contained about 2% of carbon, 
probably as the c irbide This was the purest titanium isolated till 
the work of Hunter in 1910, who adopted a method previously 
used, unsuccessfully by Nilson and Petterssen By heating titan- 
ium tetrachloride with sodium in an air tight steel cylinder, with 
exclusion of air Hunter obtained titanium nearly 100% pure 

Although frequently regarded as one of the rare elements, 
titanium occupies the ninth place in Cl irke s table of the esti 
mated abundance of the elements in the earth’s crust This table 
discloses the interesting fact that titanium is more abundant than 
such common elements as carbon, phosphorus or sulphur, and 
much more abundant than the useful metals lead copper and 
zinc There is however a distinctive difference between the mode 
of occurrence of titanium and thit of these other metals for 
whereas the greater part of the titanium is so widely diffused 
through the earth s crust as to make its recovery economically im 
possible, the less abundant metals are concentrated in segregated 
deposits (mineral veins, lodes, etc ) capable of satisfactory ex 
ploitation Hence of all the numerous titanium bearing minerals, 
only three or at most, live are entitled to be classed as possible 
ores of titanium They are rutile (TiOa), ilmenite (FeTiOa), 
titaniferous magnetite (magmtitc is I c G,) and possibly titanite 
(CaO FiOcSiOj) and perovokite (CaFe ) TiO^ Rutile occurs m 
igneous in metamorphic and in sedimentary rocks, and its 
mineral associates include a wide range of species Although 
widespread in occurrence, deposits of commercial importance are 
few in number and, so far restricted to certain localities in the 
United States, Can id i, Norway and South Australia Rutile 
crystallizes in the tetragonal system commonly as short, stout 
prisms or elongated prisms frequently showing striated prism 
faces It IS normally reddish brown to red, the specific gravity 
of the ordinary red variety being 4 18 to 4 25 Titanium dioxide 
contains 60% of titanium and 40% of oxygen Actually, the 
mineral usually contains from 54 to of titanium with 

minute quantities of vanadium and iron Rutile is infusible before 
the blowpipe and insoluble m acids but fused alkalis and alkali 
carbonates bring it into solution Ilmenite crystallizes in the 
hexagonal system as rhombohedra, but it is rarely seen as good 
megascopic crystals Commonly it occurs as embedded grains 
and masse > whilst it may also be found as a sand The 
mineral is iron black with a metallic lustre Although it is 
customary to assign to it the formula FeTiOa, numerous analyses 
indicate the formula FeTiOsjXFesOs whilst others correspond to 
neither formulation Ilmenite is both cheaper and more plentiful 
than rutile, and probably the most extensive deposits of the mm 
eral are those of the province of Quebec, Canada, and the Eker 
fund Soggendal district of Sweden Other important deposits are 
found m the United States and South Australia, whilst ilmenite 
IS a by product from the crude monazite sands of Ceylon and 
Travancore, India For industrial purposes the only distinction 
between ilmenite and titaniferous magnetite is in the titanium 
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content Ore, classeci as ilmemte, has a titanium content of 18 to 
24% or more, whilst titaniferous magnetite seldom carries more 
than 15% of titanium 

Although titanium is unimportant commercially, yet when al 
loyed with other elements it forms a number of useful products 
I our of these alloys — ferrocarbon titanium, carbon free ferro- 
titanium, cuprotitamum, and manganotitanium — are m commer^ 
cial use Ferrocarbon titanium is made by reduction of ilmemte 
with coke m an electric furnace, or by charging rutile mixed with 
cirbon into an electric furnace containing molten iron or steel 
The alloy so produced has a high carbon content (5 to 8%) but 
this can be reduced below 1% by remelting with rutile Ferro 
carbon titanium normally contains Ti 15—18, C 7, Si i 5% the 
rest being iron and small quantities of impurities The carbon 
free ferrotitanium is produced by the thermit process The finely 
powdered ilmemte (or oxides of iron and titanium) mixed with 
iluminium powder, m the correct proportions, is igmted by means 
of a tuse A rapid reaction takes place m which the oxides are 
reduced to the elemental condition and an alloy of the following 
composition is produced te, 67 — 69, Ti, 25, Al, 5 — 6, Si, 
I — I 05 , P, 0 05 , S, o 01% Cuprotitamum is made by the alum 
mo thermic reduction of rutile to which copper has been added, 
and manganotitanium is similarly produced by the reduction of 
rutile to which manganese or its oxide has been added Titanium 
m the form of its alloys acts as a final deoxidizer and denitro- 
gcniztr for metals The addition of the ferro alloys to steel yields 
i cleaner and sounder product, whilst the cuprotitamum and 
manganotitanium are used as deoxidizers in brass and bronze prac 
tict Titanium in the form of its compounds finds many useful 
applications Ilmemte and rutile, as well as artificial titanium 
dioxide, have been used m the making of arc lamp electrodes 
I Itanium compounds have proved of vilue as pigments m the 
paint industry, dyes and mordants in the textile and leather in 
dustrics refractory colouring materials for use in ceramics and in 
the manufacture of artificial teeth Titanium white, TiOj, is put 
on the market as a pigment to compete with white kad and zinc 
white 

1 Itanium forms a wide range of salts m which it exhibits val 
encies of 4 3, and 2 Titanium tetrachloride, TiCb which may be 
conveniently prepared by passage of chlorine over hcited titanic 
oxide (TiOa) and carbon, is a colourless liquid boiling at 136 4° C 
It fumes excessively in the air and was used as a smoke screen 
during the World War By electrolytic reduction of a solution of 
the tetrachloride m hydrochloric acid, a violet solution of 
titanium trichloride is obtained This compound his pronounced 
reducing properties and has been utilized for many useful volu 
metric processes (Knecht and Hibbert New Redueftott Methods 
m Volumetric AnalysiSf 1910) Salts of quadrivalent titanium are 
normally colourless, but the litanous salts cont lining tervalent 
titanium, are generally violet or green and include some power 
ful mordants which produce brilliant and stable colours e g , 
Ti (S04)« Na2S04,5Ha0 Hydrogen peroxide gives with titanium 
salts a yellow to brown coloration due to the formation of perti- 
tanic acid TiO^ xHsO 

Bibltooraphv — Titanium, publication S79 (1922) Department of 
Mints Canada, W M Thornton, Tttamum (New York, 1927) 
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TITANOTHERIA, an extinct family of hoofed herbivorous 
mammals remotely allied to the horses, tapirs and rhinoceroses 
and ranging from the Lower Eocene to the close of the Lower 
Oligotene m North America to the Middle or Upper Oligocene m 
Mongolia The c irber members of the group were small and horn 
less but these gradually gave rise to huge animals surpassing 
the existing rhinoceroses in size and characterized by the presence 
of a transversely placed pair of large horn-likc outgrowths above 
the nqse For the origin of the group see Perissodacttyla 

TITANS, m Greek mythology the children of Uranus 
(Heaven) and Ge (Earth) The Greek name is the 

etymology of which is uncertain According to Hesiod {Tneof, , 
the male Titans were Oceanus, Cocus, Crius, Hyperion, 
Idpttus and Cronus, the female, Thea Rhea Themis Mnemo 
syne, Phoebe and Tethys Later authors add other names After 


the rebeihon of Cronus and the birth of Zeus Cronus), a 
struggle ensued between Zeus and Cronus in which the Titans 
nearly ail sided with the latter, but were finally defeated, and 
imprisoned in Tartarus (Hesiod, Theoj^ 153-2 10, 617 et seq ) 

ihe standard work on the subject is M Mayer, Die Gizanien und 
TUanen m der atUtken Sage und Kunsi (1887) , sec also the classical 
dictionaries s v 

TITCHENER, EDWARD BRADFORD (1867-1927), 
Anglo American psychologist, was born on Jan ii, 1867, in 
Chichester England, possibly a descendant of John Tychenor 
(1552) of Chichester bor four years he attended Malvern 
college in Worcestershire, and then at the age of 18 (1885) 
he became a member of Brasenose college at Oxford Here for 
four years more he was senior scholar m classics and philosophy 
and senior Hulmean exhibitioner In his fifth year at Oxford he 
was a research student in physiology under Burdon Sanderson, 
to whom he later acknowledged an intellectual debt At this 
time physiological psychology as a laboratory science was just 
becoming established m Germany and America, and Titchener, 
trained m philosophy and physiology, turned to the new science 
and went to Wundt {qv ), the “founder” of experimental psy 
chology at Leipzig, where was the first and the leading psycho- 
logical laboratory Here he received his PhD degree m 1892 
Then with the Wundtian impress upon him in the days when 
psychological laboratories were still rare, he accepted the post 
m the labor itory at Cornell university Ithaca (NY), where 
he remained until his death 35 years liter His chief work is the 
Experimental P^y chology, the most thorough and extensive en- 
cyclopaedic handbook of experimental psvchology that has been 
written in English The first two volumes covering qualitative 
psychology, appeared in 1901, the third and fourth volumes 
treating of quintititive ps> chology or psychophysics, were pub 
lished in 190 s 

In America, Titchener always represented the Wundtian tra- 
ditions he never became part of the American trend in psy 
chology, a trend that emphasises individual differences among 
persons and the application of psychology to human welfare 
Titchener stood for the “pure ’ scientific psychology of the gen 
eralized normil adult mind In the early diys he thus became 
the exponent of the school of structural psychology which op 
posed functional psychology, in later times he represented the 
opposition to behiviounsm and to the psychology of mental 
tests His systematic contributions to theoretical psychology 
are to be found in his lectures on the Elementary Psychology 
of Fceltne^ and Attention (1908), Lectures on the Experimental 
Psychology of the Thought Processes (1909), Text book of 
Psychology (1910) and, to a less extent in his BegtnnePs Psy 
chology (1915) He died m Ithaca (NY), Aug 3, 1927 

Sec the biographical sketches under the title “Edward Bradford 
Titchenci ’ bv H C Warren in Science, vol Ixvi (1927), and by 
E G Boring in The imertcan Journal of Psychology ^ vol xxwui 
(1927) also ‘Titchener at Leipzig,’’ by Frank Angell, m The Journal 
of General Psychology, wo\ 1 (E G Bor) 

TITE, SIR WILLIAM (1798-1873), British architect, the 
son of Arthur Tite a Russian merchant, was bom m London in 
feb 1798 and died on April 20, 1873 The rebuilding of the 
Royal Exchange opened m 1844 was Tite’s greatest undertaking 
He was MP for Bath (1855-73) and president of the Royal 
Institute of British Architects (1861-63 and 1867-70) 

See Journal, Royal Institute of British Architects, pp 209-213 
(London, 1873-74) 

TITHES, a form of tribute consisting of a tenth of a man’s 
property or produce, connected politically with taxation, and 
religiously with the offering of “firstfruits” to deity This cus- 
tom was almost universal m the ancient world, and can be traced 
m Babylonia Persia Arabia, Egypt, Greece, Rome and even m 
China The tax probably originated in a tribute laid by a con* 
qfueror or ruler on his subjects, and we may assume that the 
custom of dedicating a tenth of the spoils of war to the gods led 
to a religious extension of the term the original offerings to 
deity being “firstfruits ” Among the early Hebrews, for example, 
the king could exact a tithe from cornfields, vineyards, and flocks 
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(i Sam* vin 15, x 7), and on the religious side the oldest laws 
(egf Exod xxxiv 26) speak of bringing the farstfruits of the 
Und to the house of Yahveh By the 7th century (Deuteronomy) 
the word *‘tithe” has come to be used regularly for religious dues 
But the analysis of tithe legislation m the books ascribed to 
Moses IS a complicated problem, owing to the way in which strata 
of legislation belonging to different periods are combined m the 
Pentateuch as we now have it and for detailed investigation 
reference should be made to the works mentioned below Ulti 
mately the tithe system became a means of contributing to the 
regular support of the priests, as ministers of the public ritual 

Tithes in ChristendontL— The earliest authentic example of 
anything like a law of the State enforcing piayment appears to 
occur in the capitu^’aries of Charlemagne at the end of the 8th or 
beginning of the 9th century Tithes were by that enactment to 
be applied to the maintenance of the bishop and clergy, the 
poor, and the fabric of the church In course of time the principle 
of payment of tithes was extended far beyond its original inten- 
tion Ihus they became transferable to laymen md saleable 
like ordinary property, in spite of the injunctions of the third 
Lateran Council, and they became payable out of sources of 
income not originally tithable 

The Council of Trent definitely enjoined payment of tithes, 
and excommunicated those who withheld them (Sessio xxv 12) 
In England the earliest example of a legal recognition of tithes 
appears to be in a decree of a synod in 786 (quoted b> belden, 
History of Tithes ^ ch viii 2) Other examples before the con- 
quest occur in the laws of Alfred, Athelstane, Edgar, and Ca 
nute It was Selden’s denial of the divine right of tithes which 
brought down the wrath of the Star Chamber upon his head 
(1618), und he was forced to retract his opinion 

Tithes m English Law« — ^Two chronological divisions mav 
conveniently be made 

(1) Before the Commutation Acts (18^6 sqq) Tithes were 
classified by origin, as “praedial,” or arising immediately from 
the ground, eg, grain of all sorts, hay, wood and the like, 
“mixed,” or arising from things immediately nourished by the 
ground, e g , colts, lambs, eggs and the like, or “personal,’’ namely 
of profits arising fro-m the honest labour and industry of man, and 
being the tenth part of the clear gam, eg, fishing mills and the 
like, or according to value, as great, eg , corn hay and wood, or 
little, which embraced all others Of common right tithes were 
only payable of such things as yield a yearly natural increase and 
generally only once a year They were recoverable by a writ 
against the owner of the tithable property usuilly brought m the 
ecclesiastical courts, the jurisdiction of which in this respect was 
confirmed by the statutes Circfumspecte agatts (i^ Edw I) 
ArttciUi den (9 Edw II ), and others of Henry VIII and Edward 
VI , and an act 2 and 3 Edw VI made any person refusing to 
set out tithes liable to pay double the value in the ecclesiastical 
court or treble in a common law court At the time of the Com 
mutation Acts, it was common for a tithe owner to accept a 
fixed sum of money or fixed quantity of the goods tithable in 
place of the actual tithes, whether in respect of a whole parish 
or only of particular lands within it, and this could be sued for 
in the ecclesiastical courts In the City of London there were 
customary tithes, in other towns and places there were compo- 
sitions for tithes which were confirmed by local acts of parha 
ment, and according to a return presented to the House of i 
Commons m 1831, there were passed between 1757 and 1830 no 
less than 2,000 local acts containing commutation clauses 

(li ) The principle of the Tithe Commutation Acts (1836-1860) ' 
IS to make permanent and general the system which had been only 
partial or temporary (in most cases), and to substitute a corn i 
rent (known as a tithe rent charge), permanent in quantity and 
payable in money, but fluctuating m value for all tithes, whether | 
payable under a nwdm or composition or not which miy have 
heretofore belonged either to ecclesiastical or lav persons (Philli ' 
more Eedfs Law, 11 1161) Commissioners (now the board of 
agriculture) are appointed to execute the arts, a rent charge 
on all lands liable to tithes at the time of the passing of the first 
act is substituted for thos^ tithes, of which the gross amount is 
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ascertained either by voluntary parochial agreement or failing 
that, by compulsory award confirmed by the commissioners, and 
the value of the tithes is fixed m the litter case by their avenge 
value in the particular parish during the seven years preceding 
Christmas 1835, without deduction for parochial or county and 
other rates, charges and assessments falling on tithes the rent 
charge being liable to all the charges to which tithes were liable 
The rent charge is apportioned on all the lands liable m the parish 
and such apportionment may be altered or a new one made, and 
the value of the rent charge is fixed at the value (at the time of 
confirmation of the apportionment) of the number of imperial 
bushels and decimal parts of bushels of wheat, barlc> and oats 
as the same would have purchased at the prices so ascertained b> 
the advertisement (of prices of com) to be published immediatel) 
after the passing of the act 6 and 7 Will IV c 71, in case one 
third part of such rent charge had been invested m the pure hist 
of wheat one third part m the purchase of barlev, and thi 
remaining third part in the purchase of oits and the respective 
quantities of wheat barley, and oats so ascertained shall be stated 
m the draft of every apportionment The price at which the 
conversion from money into corn is to be made at the time of 
confirmation of such apportionment, according to the provisions 
of the said act, are 7s o^d for a bushel of wheat, 3s 11 id for a 
bushel of barley and 2s gd for a bushel of oats (7 Will IV 
and I Vict c 69) , the average price of the bushel of each grain 
IS now computed by substituting for the “advertisement” above 
the statement of the septennial average price of the imperial 
bushel of British corn made under the Corn Returns Act, 1882, 
and thus the value of the statutory amount of corn is now fixed 
for each year at the beginning thereof at the average price of 
the three components of corn for the previous seven years 

The method of recovering rent charge under the Commutation 
Acts was distraint where the rent charge is in arrear for 2X da\s 
after the half yearly days of payment, and entry and possession 
with power of letting if it is in arrear for 40 da>s This power 
of distress and entry extends to all lands occupied by the occupier 
of the land whose tithe is m arrear as owner or under the same 
landlord, but no action lies against the owner or occupier of the 
land personally If a tenant quits leaving tithe unpaid the land 
lord may pay it and recover it from him The tithe owner cannot 
recover damages from the tithe payer for not cultivating the land 
Special provision is made for the recovery of the rent charge in 
railway lands 

The act of i8gi shifted the responsibility from the occupier 
to the landowner by making the latter solely respxinsible The 
landowner became liable to pay the rent charge m spite of any 
contract to the contrary between him and the occupier, the rent 
charge if m arrear for three months is recoverable by an order of 
the county court, whatever its amount may be, if the land is 
occupied by the owner, the order is executed by the same means 
as those prescribed in the Tithe Acts, but if it is not, then by a 
receiver being appointed for the rents and profits of the land 
Appeal lies to the High Court on points of law, and a remission 
of rent charge may be chimed when its amount exceeds two 
thirds of the annual value of the land The act does not apply to 
the particular kinds of rent chirgcs mentioned above 

The 1 ithe Acts do not apply to the city of London which has 
always had its own peculiar customary payment regulated by 
episcopal constitutions of 13 Hen III and 13 Ric II and 
statutes of Henry VIII confirming a decree of the privy council 
under w iich the rate of tithes was fixed at ifiid for every los 
rent, and at 2s gd for every 20s rent of houses, shops and the 
like by the year Provision was made by statute after the fire 
of London for certain annual tithes to be paid m parishes whose 
churches had been destroyed, and there have been local acts 
from time to time with regard to particular parishes therein 

Btbi lOGHAPiTV — Earl\ history of tithes H I ansdtll 7 he Sacred 
Tenth (t^6) , W H D Rouse, Greek Votive Offerings (1(^2) , C H 
Johns, Babvlomm and Assyrwn Laws (1904) , M Jastrow, Rehgtom 
of Babylonia and Assyria (1898) , G Ma^ero, Dawn of Cmhsatwn 
(Eng trans 1804) on Hebrew Tithes G F Moore ait “Tithes’ 
m Encyclopaedia Bibltca A S Peake irt ‘ filhts” in Ifarltn^s 
Bible Dictionary, with many reft , for Scottish hw J M Duncan 
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Parochial Ecclesiastical Law tn Scotland (3rd ed , 1903) , for English 
Law, Philhmore, PcclestaHical Law (and ed , 1895) » Cnpps, Law of 
Church and Clergy (1886), and for recent legislation Tithe Act 
(8 md 9 Geo v cap ?4, 1918) , Rating and Valuation Act (1$ and 16 
Geo V cap 90, 192s) , Tithe Act (15 and 16 Geo V cap 87, 1933) , 
Statutory Rules and Orders (1926), under ‘ lithe Act” (appointed 
days) order dated July 26, 1926, and ‘lithe Rentcharge Recovery 
Rules” dated April 29, 1926 hor a convenient summary of the 
present state of legislation, see Law Relating to 7 tihe Rentcharge and 
other Payments in lieu of lithe (and ed , 1926) (S H M ) 

TITHING Formerly throughout England, except m the 
north and west, every man had to be enrolled in a group of ten 
men, called a tithmg, who were rcsponsilile for his appearance m 
court if he were accused of any offence This was known as the 
system of frankpledge {qv) If the offender was not forthcom 
mg, enquiry was made whether he was m frankpledge, if he were 
not, and had no right of exemption, the township was amerced, 
but if he were in a tithmg, then it was upon the tithing that the 
amercement fell South of the Thames the tithmgs were districts 
normally identical with the township which discharged the duties 
of the frankpledge Some townships, however, contained more 
than one tithmg There are also indications that in the ancient 
kingdom of Mercia the tithmg was originally a district and not 
a mere association of persons 

TITHONUS was, m Greek legend, according to Homer, the 
son of Laoraedon, king of Troy and husband of Eos (the Dawn) 
In the Homeric Hymn to Aphrodite Eos is said to have carried 
him off because of his great beauty She entreated 7 eus that he 
might live for ever this was granted, but she forgot to ask for 
immortal youth for him He became a hideous old man, Eos 
then shut him up m a chamber, his voice “flowed on unceasingly,’^ 
but his limbs were h( Iplcss 

A later development is the change of Tithonus into a grass- 
hopper, after Eos had been obliged to wrap him like a child in 
swaddling clothes and to put him to sleep in a kind of cradle In 
some versions she is said to havt carried him away to the land of 
Ethiopia near the ocean streams 

See O Gruppt, Gricchische Mythologie, 1 si3 n 16, who attributes 
a Milesian origin to the story also the classical dictionaries 

TITI, a name properly applied to the small South American 
monkeys of the genus Calhccbus The titis of which there are 
numerous species inhabit the forests of Brizil and the neighbour 
ing countries and feed on fruits, insiets and even small birds 
The tail is long and bushy and is not prehensile They are very 
vociferous, though less so thin the howler monkeys (g z; ) of the 
same rtgion The name titi (also spelt teetee) is also sometimes 
used for the spider monke>s {Saimart), small richly coloured, 
largely insectivorous forms, inhabiting Central and South America 
{Set SpIDFR MONKtY ) 

TITIAN {c 1477-1 «)76), liziano \eccllio, or Vecelli, one of 
the greatest reprcstntatives of the Venetian school of painting 
The house at Pieve di Cadore where he was born is now a small 
museum Titian, one of a family of four, was the son of Gregorio 
Vecelli, a distinguished councillor and soldier, and of his wife 
Lucia The date of his birth is generally given as 1477 Vasari in 
one passage (at variance with Ridolfi) says that Titian was born 
in 1480, while Titian himself writing to Philip II in 1571, pro- 
fessed to be ninety five years old 

He was still a child when sent by his parents to Vemce, to an 
uncle s house There, according to Lodovico Dolce, he was placed 
under Sebastiano Zuccato, a mosaicist and painter He next be 
came a pupil of Gentile Bellini, and then of Giovanni Bellini The 
youth was a contemporary of Giorgione and Palma Vecchio, who 
influenced him at first , when his period of pupilage expired, he is 
surmised to have entered into a sort of partnership with Giorgione 
A lost fresco of “Hercules” on the Morosini Palace is said to have 
been one of his earliest works In 1507-1508 Giorgione was com- 
missioned by the state to execute frescoes on the re erected 
Fondaco de’ Tedeschi (warehouse for the German merchants) 
Titian worked along with him, as is known to us only by engrav- 
ings Towards 1511, Titian went to Padua, and painted in the 
Scuola di S Antonio a senes of frescoes, representing the life of 
the saint Another fresco, dated 1523 is “St Christopher carry- 


ing the Infant Christ,” at the foot of the staircase in the ducal 
palace of Venice From Padua Titian in 1512 returned to Vemce, 
and in 2513 he obtained a broker ^s patent and became superin- 
tendent of the government works, being charged to complete the 
paintings left unfinished by Giovanni Bellim m the hall of the 
great council in the ducal palace (destroyed by fire) He set up an 
atelier on the Grand Canal, at S Samuele It was not until 1516, 
upon the death of Bellini, that he came into actual enjoyment of 
his patent, which yielded him an annuity of 120 crowns — and 
exempted bm from certain taxes — ^he being bound m return to 
paint likenesses of the successive doges of his time at the fixed 
price of eight crowns each The actual number which he executed 
was five The year 1516 witnessed Titian’s first journey to Fer 
rara Two years later was completed, for the high altar of the 
church of the I ran, one of his most world renowned masterpieces, 
the “Assumption of the Madonna ” It excited a vast sensation 

Titian was now at the height of his fame, and m 1525, he 
married a lady of whom only the Chnstian name, Cecilia, has 
come down to us, he hereby legitimized their first two children 
Pomponio and Orazio Pietro Aretino, the literary bravo, of in 
flucnce and audacity, arrived in Venice in March 1527 and soon 
became intimate with Titian who sent a portrait of him to Gon 
zaga duke of Mantua in June 1527 In 1530 he painted in 
Bologna a portrait of the emperor Charles V , and was created in 
1533 a count palatine and knight of the Golden Spur, his children 
also being made nobles of the empire — for a painter, honours of 
an unexampled kind 

The Venetian government, dissatisfied at Titian’s neglect of 
the work for the ducal palace, ordered him in 1538 to refund 
the money which he had received for time unemployed , and Por 
denone, his formidable rival of recent years, was installed in his 
place At the end of a year, however, Pordenone died , and Titian 
was reinstated after having applied himself diligently to painting 
in the hall Barbarossa’s Victory at Spoleto, erroneously referred 
to as Battle of Cadore This great picture which was burned with 
several others in 1577, represented in life size the moment at 
which the Venetian captain, D’Alviano, fronted the enemy, with 
horses and men crashing down into the stream Fontana’s engrav- 
ing, and a small copy in the gallery of the Uffizi in Florence, 
record the energetic composition A visit was paid to Rome m 
1546, when ht obtained the freedom of the city and painted the 
portrait groups of Pope Paul III and his two grandsons, the 
Cardinal Alessandro and the duke Ottavio Farnese The picture 
now at Naples was left unfinished and Titnn returned to Venice 
in the same year In Jan 1548 and again in 1550-51 he went to 
Germany to paint Charles V and others, in Augsburg He exe 
cuted the portraits of the elector of Saxony (Vienna) and of 
Philip II (now lost, copy in Madrid), which was sent to England 
and proved a potent auxiliary in the suit of the prince for the 
hand of Queen Mary In 1554 his beloved daughter Lavinia whom 
he painted various times married Corneho Scarcinelli of Serra 
valle, she had succeeded her aunt Orsa now deceased, as the man 
ager of the household, which, with the lordly income that Titian 
made, was placed on a corresponding footing She died in cbld 
birth in 1560 With his European fame, Titian is the last man one 
would suppose to have been under the necessity of writing letters 
for payment, especially when the defaulter addressed was lord of 
Spain and of the American Indies, yet he bad constantly to com 
plain that his pictures remained unpaid for and his pensions in 
arrear, and in the very year of his death (I ebruary) he recites the 
many pictures wbth he had sent within the preceding twenty 
years without receiving their price In fact, there is ground for 
thinbng that all his pensions and privileges, large as they were 
nominally, brought m but precarious returns It has been pointed 
out that in the summer of 1566 (when he was elected into the 
Florentine Academy) he made an official declaration of his in 
come, and put down the various items apparently below their 
value, not naming at all his salary or pensions Possibly there was 
but too much reason for the omission 

In September 1565 Titian went to Cadore and designed the 
decorations for the church at Pieve, partly executed by his pupils 
One of these is a Transfiguration, another an Annunciation (now 
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in S Salvatore, Venice) He continued to accept commi'isions to 
the last He had selected as the place for his burial the chapel 
of the Crucifix in the church of the Fran, and, m return for a 
grave, he offered the Franciscans a picture of the *Tietk This 
work he nearly finished, but some differences arose regarding it, 
and he then settled to be interred in his native Pieve Titian was 
about ninety-nme years of age when the plague, which was then 
raging ixt Venice, carried him off on Aug 27, 1576 He was buried 
m the church of the Fran, as at first intended, and his “Pieta” 
(now in the Venice Academy) was finished by Palma Giovane, who 
at that time was his assistant He lies near his own famous paint- 
ing, the “Madonna di Casa Pesaro ’’ No memorial marked his 
grave, until by Austrian command Canova executed a monument 
Immediately after Titian’s own death, his son and assistant Orazio 
died of the same epidemic His sumptuous mansion was plundered 
during the plague by thieves 

Titian’s portrait of himself in the sixties is at Berlin, Madrid 
has his portrait as an old man of 80 He was highly distinguished, 
and a fine speiker, enjoying (as is said by Vasari, who saw him in 
the spring of 1566) health and prosperity unequalled He was 
patronised by the Estes, the Gonzagas, the Medicis, the Jameses 
He was favoured by Charles V and by Philip II He gave splen 
did entertainments, and it is related that, when Henry III of 
Trance passed through Venice on his way from Poland to take 
the French throne, he called on Titian with a tram of nobles, and 
the painter presented him as a gift with all the pictures of which 
he inquired the price He was not a man of universal genius, like 
Leonardo da Vinci and Michelangelo, his one great and supreme 
endowment was that of painting He carried to its acme the great 
colourist conception of the Venetian school 

Titian’s pictures abound with memories of his home country and 
of the region which led from the hill summits of Cadorc to the 
queen city of the Adriatic He was almost the first painter to 
exhibit an appreciation of mountains, mainly those of a turreted 
type, exemplified in the Dolomites Indeed he gave to landscape 
generally a new and original vitality, expressing the quality of the 
objects of nature and their control over the sentiments and imagi 
nation with a force that had never before been approached The 
earliest Italian picture, expressly designated as “landscape” was 
one which Titian sent in 1552 to Philip II His productive faculty 
wis immense, even when we allow for the abnormal length of his 
professional career 

The later pictures were painted loosely, telling well from a dis 
tant view He himself averred that after his visit to Rome in i ‘546 
he had greatly improved m art , and in his very last days he said 
that he was then beginning to understand what painting meant In 
his earlier pictures the g imut of colour rests mainly upon red and 
green, in the later ones upon deep yellow and blue Palma Giovane 
records that litun would set pictures aside for months, and after 
wards, examining them with a stern countenance, as if they were 
his mortal enemies, would set to work upon them like a man pos- 
sessed, also that he kept many pictures in progress at the same 
time, turning from one to the other, and that m his final operation 
on pictures of the last period he worked far more with finger than 
with brush Michelangelo’s verdict after inspecting the picture of 
Danae in the Ram of Gold,” during Titian’s stay in Rome, “That 
man would have had no equal if art had done as much for him as 
nature,” has often been quoted He was thinking principally of 
draughtsmanship, for he added, “Pity that in Venice they don’t 
learn how to draw well ” However, as a draughtsman of the 
human figure Titian was competent and fine and he is reported 
to have studied anatomy His rendering of the nude was lifelike 
He distanced all predecessors in the study of colour 

Titian’s son, Orazio, born before 1525, who assisted Titian pro- 
fessionally, became a portrait-painter of mark He executed a 
picture in the hall of the great council, destroyed by fire Several 
other artists of the Vecelli family followed m the wake of Titian 
Francesco Vecelli, his brother (d 1560), was introduced to paint- 
mg by Titian, and painted in the church of S Vito in Cadore a 
picture of the titular saint armed But he was diverted from paint- 
mg to mercantile life Marco Vecelli, called Marco di Tiziano 
(i 54 S“i 6 n), a distant relation, was constantly with the mas- 
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ter, and learned his methods of work He has left some able pro 
ductions— m the ducal palace, the “Meeting of Charles V and 
Clement VII in 1529”, in S Giacomo di Rialto an ‘ Annum la 
tion” , in SS Giovani e P lolo, ‘ C hnst I ulmin int A son ot 
Marco, named Tiziano (or Tizianello), painted early in the 17th 
century There was another relative Girolamo Dente, who bting 
a scholar and assistant of Titian was called Girolamo di Tiziano 
Various pictures of his were touched up by the master Apart 
from members of his family, the scholars of Titian were not nu 
merous, Pans Bordone and Bonifazio were the two of superior 
excellence It is said that Titian engraved on copper and on wood 
but this may well be questioned He provided drawings for cn 
gravers In 1508 according to Vasari appeared the series of wood 
cuts “Trionfi della Fede” designed by Titian (facsimile reproduc 
tions P knsteller, Berlin, 1906) A few bold and sketchy pen 
drawings are extant (Louvre Uffizi) 

We must now briefly advert to Titian s individual works, taking 
them m approximate order of time, and merely dividing jiortraits 
from other pictures The earliest works which we proceed to 
mention may date towards 1505 In the chapel of S Rocco, 
Venice, is his “Christ Carrying the Cross,” now greatly dilapi 
dated, it was an object of so much popular devotion as to pro 
duce offerings which formed the first funds for building the Scuoh 
di S Rocco in the scuola is his “Man of Sorrows ” The “Tribute 
Money” (“Christ and the Pharisee”), now m the Dresden Galler> 
dated towards 1508 In the church of S Marcuola Venice is 
the “Christ Child between St Andrew and St Catherine’ , in S 
Marziale the “Tobias and the Angel ’, in the Capitoline Museum 
Rome “The Baptism of Christ ’, in the Antwerp Museum, “Pope 
Alexander VII presenting Jacopo Pesaro to St Peter”, m the 
church of the Salute, Venfee, St Mark enthroned, along with SS 
Sebastian, Roch, Cosmo and Damian Somewhat later, painted 
after Giorgione’s death in 1510 is the famous picture in the Villa 
Borghese, Rome^ commonly named “The Sacred and Profane 
Love” (c 1 510-12) Towards 1512 was painted the Three 
Ages,” now m Bridgewater House — a woman guiding the fingers 
of a shepherd on a reed-pipe, two sleeping children a cupid an 
old man with two skulls ind a second shepherd in the distance — 
one of the most poetically impressive among all Titian s works 
copies of which are in the Dona and Borghese galleries m Rome 
Two of the pictures m the National Gallery London — the ‘ Holy 
Family With Adoring Shepherd” and the “Noli me tangere” — and 
the ‘ Salome with the head of the B iptist ’ m the Dorn Gallery, 
Rome, were going on at much the same time The great Assump- 
tion m the Fran, Venice painted in 1518 constitutes a landmark 
in Titian’s work Then followed three pictures painted for Duke 
Alphonso of I errara, the “Worship of Venus” showing the statue 
of Venus, two nymphs and many cupids, the “Bacchanal ” with 
Ariadne dozing over her wine cup, both now m Madrid and the 
famous “Bacchus and Ariadne” in the National Gallery completed 
in 1522 The “Resurrection of Christ” in S Nazaro e Celso, Brescia, 
is dated 1522 The “Flora” of the Uffi/i and the lovely ‘ Venus 
Anadyomene” of the Bridgewater Gallery may date a year or so 
earlier Another work of 152s is the stupendous “Entombment of 
Christ” in the Louvre The picture comes from the Gonzaga col 
lection and from the gallery of Charles I in Whitehall In 1530 
Titian completed the “St Peter Martyr” for the church of 
SS Giovanni e Paolo, for this work he bore off the prize m 
competition with Palma Vecchio and Pordenone Of all his pic- 
tures this was the most daring m design of action A fire destroyed 
It in 1867, tie copy of it by Cardi da Cigola has taken its place 
To 1530 belongs also the “Madonna del Coniglio” (Louvre), 
painted for Gonzaga to 1533 the “St John the Almsgiver” for 
San Giovanni Elemosinario, Venice, to about 1538 belongs 
the “Venus” in the Uffiizi, Florence, and the “Venus of 
Florence”, the portraits of the “Twelve Caesars,” for Gonzaga, 
no longer extant, the “Presentation of the Virgin m the Tern 
pie” — one of the conspicuous examples in the Venetian Acad 
emy, was finished m 1538 About 1540 were done the forcible 
paintings for S Spinto, Venice, now m the church of the Salute 
-—“Cam Killing Abel,” the “Sacrifice of Abraham” and “David 
and Goliath” m 1543 the “Ecce Homo” of the Vienna Gallery 
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where Aretmo figures as Pilate The “Venus and Cupid’^ of 
Florence, the “Vtnus” of Madrid and the “Supper of Emmaus** 
m the Louvre were still m hand, or just completed when Titian 
was summoned to Augsburg in 1547 Probably in the forties he 
also painted the “St John the Baptist’’ of the Academy at Venice 
an impressive figure, classu in conception In 1554 fie sent to 
Philip II in England 1 second “Dime ’ and a “Venus and Adonis ” 
About the same time he sent to Charles V a “Trinity^ (or, as 
Titian himself termed it, “Last Judgment’ ), which represented 
the emperor, with his family and others, all m shrouds, praying 
to the Godhead Ihis was the object upon which Charles con- 
tinued to keep his eyes fixed until the film of death closed on 
them A sketch of this picture asenbed to Titian has recently been 
acquired l)V the National Gallery, London Later pictures, from 
onwards are the “Martyrdom of St Lawrence,” “Christ 
Crowned with Thorns” (Louvre), “Diana and Actaeon,” “Diana 
and Calhsto,” “Jupiter and Antiope,” the “Magdalene,” “Christ 
in the Garden ” ind “Europa” — the last six for Philip II , the 
two Dnna subjects are now in Bridgewater House, ‘ The Europa” 
m the Gardner collection, Boston The “lupiter ind Antiope,” 
IS commonly called “La Venus del Pardo,” having at first been 
in the Pardo Palace It was presented to Charles I of England 
and IS now m the Louvre In 1564 Titian offered to Philip II 
his “Last Supper,” which had been in hand for six years, it was 
cut down m the Esconal to suit a pirticular space The “St 
Jerome” of the Brcra Gallery in Milan, a work of wonderful 
energy spirit and force wis probably rather earlier than this 
The last ‘ Madonna” punted by Titiin is m the National Gal 
lery (Mond Collection) It is enveloped in golden tone and 
loosely painted with utmost mastery of the brush “The Chnst 
Crowned with Thorns ’ in Munich and “The Entombment” m 
Madrid are powerful, emotional works of his last years Here 
as m his last work, “The Piet^,” his work displays a mystic in- 
tensity which contrasts with the superb materiaiity of his middle 
period Two of the mosaics in St Marks church Venue namely, 
the Mark in pontificals and the sword sheathing angel on the right 
of the high altar, were said to have been worked out after Titian’s 
designs 

We now turn to the portraits — ^works great in style, stately, 
and simple in perception and feeling Among the finest examples 
are Fedengo Gon/aga of Mantua (Madrid), “The Lady at her 
Toilet ” commonly called “Titian and his Mistress” or “Laura 
Dianti ’ (Louvre), Francis I (Louvre), painted towards 1536, 
from a medal, for Titkn nev( r saw the I rench king , various 
likenesses of himself one of about 1550, and another of 
1562 Paul III (Naples) — done in about four weeks, was pre 
sented to the pontiff in May 1543 and cost two gold ducats, 
Pietro Aretmo (Pitti) , Titians daughter Lavinia (Dresden), 
the Cornaro Family (Alnwick Castle), “L’Homme au Gant,” 
an unknown personage, youthful and handsome (Louvre), 
Eleonora duchess of Urbino Francesco duke of Urbino, Citenna 
Cornaro queen of Cyprus (these three in the Uffizi), (Tharles V 
on horseback after the bittle of Muhlberg painted at Augsburg 
in 1548 (Madrid) and “Charles seated ’ executed at the same time 
(Munich), the portrait of a man called Alexander Medici 
(Hampton Court Palace), the physician Parma (Vienna) The 
female portraits done by Titian art few usually of women of 
exalted rank The beautiful Flora (Uffizi) and the Bella (Pitti) 
are among the master s most celebrated pictures Of Anosto the 
painter is said to have done three portraits Much uncertainty, 
however, exists regarding these supposed portraits of Anosto 
One of the three appears as a wood cut m an edition of the 
Orlando funow A portrait from Cobham Hall in the National 
Gallery London, was wrongly identified with Ariosto 

See Vasan VHe, ed Milanesi, L Dolce, L’ Aretmo, Dtalogo della 
Puturaj Rme e Lettire (Florence 1910) , J A Crojwe and G B 
CdviUaselle, 7 he Life and Ttme^ of fitian (2 voL, 1877), Ciaudt 
Phillips The Barker H ork of iHian (189/ 2nd ed 1905), The Later 
U ork of Tttmn (1898) G Gronau Titian (igoo Eng trans A M 
lodd 1904) 0 Fischel, Tiztan (Klasstker der Kunst 1907) C 

Ricketts Titian U910) C Ridolfi Le MaravtgUe deW Arte (ed D 
V Hadeln, 1914), D v Hadeln, Titians Draiaings (1927) 
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TITLE GUARANTEE COMPANIES, the name given to 
companies which apply the principle of corporate indemnity to the 
protection of those interested in real estate titles, either as owners 
or lenders They are of the class of indemnity companies in which 
technical skill and experience m investigation of risks are rehed 
upon to protect the guarantor from loss They are peculiar to 
countries where the title to real estate is a matter of public record, 
and where the complexity of the record and the variety of possible 
hens and encumbrances have made it difficult and expensive to 
determine whether the title is good The only country where they 
have reached large proportions or achieved success as independent 
business enterprises is the United States In Australia no investi 
gation of a title to real estate is necessary, because before the land 
passed into individual ownership the government adopted a sys 
tern of state registration and guarantee of title, so that its certifi 
cate of registered title was universally accepted In certain other 
countnes there is neither registration of title nor recording of 
deeds, the title deeds are preserved and passed from owner to 
owner, and are accepted on the authority of the records and opin- 
ions of family solicitors In the United States, however, there 
have been from the beginning acts providing that all deeds and 
mortgages be recorded, and the records when properly made, 
constitute legal notice to all the world of their contents and claims 
At the same time, there are other records of wills, suits, judg* 
ments, taxes and mechanics’ claims which may encumber the title 
In the great cities these various records became in course of time 
so voluminous that the proper investigation of them, and the 
detennmation of the validity of the title in view of them, required 
the best skill of an experienced lawyer and involved very heavy 
expenses On a re sile of the property the new buyer did not 
rely upon the lawyer who had made the examination for the seller, 
but felt called upon to employ and pay his own lawyer, who had 
to go over the same work again, and more for with each new trans 
action the history was getting longer The delay and expense 
involved were great, and yet the owner had little or no protection, 
for a lawyer is not held to guarantee the correctness of his opinion 

The first company actually to undertake the guarantee of real 
estate titles was formed m Philadelphia, Pennsylvania, in 1876 
It differed from the Prussian Mortgage Insurance company (which 
guaranteed titles merely as an incident in its business as a dealer 
in, and custodian and guarantor of mortgages) in that its mam 
business was the issue of a policy of guarantee on a transfer of 
title to land The advantages of its method were immediately 
recognized Corporations to carry on the business were organized 
m New York, Washington, Baltimore and Boston, and subse- 
quently m nearly every considerable city in the United States 

In order to be independent of the inaccurate and clumsy meth 
ods of the public record offices, title guarantee companies generally 
compile in their own office a copy or digest of all the real estate 
records of the locality in which they are established, maintaining 
for this purpose a staff of skilled clerks To make the neccssar> 
examination of a title prior to the issuing of a guarantee, the> 
require continually a body of experienced real estate lawyers B> 
these means a title can be examined and guaranteed m a week, 
whereas thirty or forty days was formerly required This has done 
much to make real estate available capital, for individual and cor 
porate lenders on mortgage accept the guarantee of the companies 
as the best evidence of title, and loans can be had without the 
delay that once prevailed 

The expense of maintaining the staff of clerks and lawyers is 
great, amounting to half of the grbss ch irgts on titles guaranteed 
Strictly speaking, the risks outstanding are also large, running up 
to $100,000,000 a year for a single company m New York city, but 
in well-managed companies the losses are very small, not exceed 
mg 2% of the gross charges on titles guaranteed, so that the out 
standing obligations should scarcely be called risks In spite of the 
office expenses, the charges for first bringing a piece of land under 
the guarantee are no mor<^ than owners weic in the habit of paying 
each time for examination and opinion by counsel, amounting to 
about one-half of 1% on the value of the property or on the 
amount of the mortgage , and when once the guarantee has been 
issued, It IS re issued on a subsequent sale or mortgage on short 
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notice and for a small fee (C H K ) 

title insurance or GUARANTEE OF TITLE, 

d term used m the United States for a policy of insurance or a 
guarantee of indemnity (see Titlf Guarantee Companies), giv 
ing protection and safeguard to an owner of real estate, or a lender 
of money upon it, against any loss or damage that he might Sus- 
tun because of any defect in the title prior to the date of the 
policy, because of the unmarketabihty of the title or because of 
my unknown hens or encumbrances against the property, prior 
to the date of the policy 

Ihere are two kinds of property that people use and own — 
leal and personal Real estate land, constitutes the real property, 
blocks, bonds, monies and such movable and chattel holdings 
irt the personal Personal property can be handled almost at 
will and in any manner of choice Real estate is immobile Real 
property nghts and how one may use, own, possess — ^in fact, 
employ and enjoy the land he owns, have been safeguarded, 
restricted and defined in a very prescribed way bv law, and 
custom has also exerted a considerable influence 

In many countries, the ownership of land is restricted to the 
ftw There is little incentive and almost no possibility for the 
general ownership, widespread buying and selling of land In 
them, title to real estate is largely a matter of inheritance Owner 
ship and the matters of title are ascertained from family records 
files of title deeds of conveyance, wills and the tradition and 
general knowledge to be had about the title to the property 
h iniily solicitors hive usually handled such matters for genera 
tions taken care of things as they appeared and upon occasion, 
given the necessary det ills and furnished opinions about the title 
ind rights of persons involved In America, however, probably 
more than in any other country, anyone cm acquire land, and 
the buying, selling and using of real estate as security, are every 
day matters 

It IS absolutely necessary however, m any real estate transac- 
tion, whether it he a sale, settlement of an estate where theie is 
a division of real property, the lending of money with a teil 
estate mortgage as security, and m fact, in all cases where real 
estate is involved to know the condition of the title It should 
always be ascertained who owns the property and that there are 
no adverse claims or owners of interests other than those of the 
leputed owner, that all taxes are paid or discovered, because any 
due or unpaid taxes, whether general, State, county, township, 
or for specul purposes such as parks, paving, public improve 
ments, are hens upon the lands against which they are levied, that 
there are no suits pending, mechanics’ hens, jucigments rendered 
m any local court or hens filed by the Federal Government for 
tines in violation of some Federal statute or unpaid taxes due 
from the provisions of the Internal Revenue Act which are hens 
upon the real estate involved, and also that there are no mat 
ters m any probate or surrogate court atfectmg the title It is, 
therefore, the title to real estate that one acquires or lends money 
upon, and not the land itself In order to keep a history or 
record of the titles to the lands the United States has what is 
known as the public recording s>stem All matters affecting the 
title to ail parcels of land, including transfers, estates, taxes and 
suits, are entered and recorded in their proper offices and courts 
of records 

There are two principal kinds of policies, the owner’s (or fee) 
and the mortgagees policy Ihe owner’s policy guarantees the 
title to the property and the protection runs to the insured owner 
or purchaser The mortgagee guarantees the title to be vested 
m the mortgagor at the time of making the mortgage, that the 
indebtedness secured by the mortgage or trust deed is a valid first 
hen on the property, and upon being transferable tp an assignee, 
insures the validity and genuineness of the assignment of the lien 
In case of loss, failure of title or attack it becomes the duty of 
the title company to indemnify its insured, take over the proper- 
ty or defend the action The protection of title insurance covers 
all matters and questions that might be raised about all matters 
disclosed of record, and in addition things not disclosed or 
possible to ascertain These last mentioned include forgeries, 
frauds, false representations, lost deeds and wills, deeds made by 
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infants deeds by lunatics, invalid and revoked powers of attorney 
claims of undisclosed heirs mistakes of law, jurisdictional 
questions, conflict of legal decisions and opinions and many 
others 

Title insurance is peculiar to the United States because of the 
facts that the country has a public recording system that it is not 
only necessary to astertain all the minute facts and evidence about 
the title but likewise arrive at and secure an opinion as to the 
sufficiency and legality of each step and matter Title insurince 
is a guarantee and protection as to all matters of record, as to the 
completeness and accuracy of the compiled evidence, as to things 
not disclosed or ascertainable and the opinion as to their legality 
and validity In order to do this, an abstract or history of title 
IS first compiled This evidence of title is then examined and 
passed upon by authorities on title law and real estate title mat 
ters Physical examinations and surveys of the premises are also 
made and the policy then issued (R B Ha ) 

TITLES OF HONOUR, “those vanous names of greatness 
or eminency which are the most distinguishing titles of civil 
dignity” (John Selden, Fitles of Honor) This (definition covers 
if we understand “civil” in its proper and widest sense all titles, 
whether official or honorary civil or military, temporal or 
ecclesiastical In general, however, we now understand by titles 
of honour what Selden calls honorary titles ’ i c , distinctive 
designations implying rank and dignity, not office or vocation 
bee Plerage, 1 orms of Address, Emperor King, Precf 
DFNCE, etc 

TITMOUSE (often abbreviated to ‘ tit”), meaning a little 
mouse, the popular name of anv of a number of birds of the 
genus Parus, family Pandae, of the order Passercs The genus is 
usually non migritory, and is widely spread throughout the world, 
being found everywhere except in South America and the Aus 
tralian region east of Flores 

The great titmouse or ox eye (P motor) is found all over 
Europe and north Asia It is conspicuous by its black head, white 
cheeks and yellow breast with a black band down the centre 
Its love note resembles the noise made in sharpening a saw 
Equally widely distributed and even more common is P cocrukus, 
the blue titmouse with a plumage of blue and yellow Not dis- 
similar are the coal titmouse (P attt), distinguished by its black 
cap and white cheek and nape and the marsh titmouse (P pal 
iistrts), which is more soberly coloured The crested titmouse 
(P enstatus) inhabits the mountain pine woods of Scotland and 
Europe generally The most f iiniliar American form is the 
chickadee (q v ) or bhck-cappcd titmouse (P atncaptllm), but 
other species of the genus Parus and the allied genera Psaltnparus 
and Aurtparus occur 

During most of the year, the vanous species associate in family 
parties only breaking up into pairs to 
breed Composite bands of several species 
are often to be seen during the winter 
The nests ire placed in hollow stumps 
holes in walls or similar situations and 
h ivT a thick lining of feathers and hair 
The eggs often eight or nine in number 
are white freckled with rust colour Of 
a restless disposition, the birds feed 
largely on insects but m winter will read 
ily eat suet, c oco nuts and seeds, particu- 
larly those of the sunflower By their de 
struction of harmful grubs these birds 
are of incalculable value to the gardener 
The allied genus Acrednla includes the 
long-tailed titmouse (/I caudata) which 
has a tail longer than itself and builds a 
beautiful oval nest of hchen moss and 
wool lined with feathers Over 2 000 feathers have been taken 
from one nest When the female is brooding her tail is bent over 
her back and protrudes at the nest entrance 

The bearded titmouse, reedhng or reed pheasmt (Panurus 
btartmeus) inhabits reed beds It belongs to a different family, 
the Panurtdae 
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TITTONI, TOBOfASO (1855- ), Italian politician, was 

born m Rome and educated at Naples, Oxford and Li6ge In 1B86 
he was elected deputy for Civitavecchia and m 1902 was raised to 
the Senate He was foreign minister for the second Giohtti cabi- 
net (1903), and in this capacity he aimed at improving relations 
with Austria On the resignation of Giolitti m March 1905, Tit- 
toni became interim premier for a few days and remained m the 
hortis cabinet as foreign minister His proposed reduction of 
the duty on Spanish wines m connection with an Italo Spanish 
commercial treaty aroused much indignation and caused the fall 
of the cabinet on Dee 24, 1905 In March 1906 he was appointed 
ambassador in London, but on the return of Giolitti to power in 
May, he returned to the Constdta, and there continued the policy 
of improving relations with Austria In April 1910 he was ap- 
pointed ambassador in Pans When the World War broke out, in 
spite of his Triplicist policy, he openly expressed himself in fa- 
vour of Italian neutrality In Nov 1916 he resigned from the 
Pans embassy In June 1919 Nitti chose Tittoni as foreign 
minister and first delegate at the Peace Conference, but he was 
forced to resign owing to ill-health in November He was chosen 
president of the Senate m December, and was later appointed 
Italian delegate on the Council and Assembly of the League of 
Nations, but ill-health again forced him to relinquish the latter 
appointment On the advent to power of Fascism he supported 
the ntw Government without joining the Fascist party 

TITUS, like limothy, in the New Testament, is known from 
allusions in the Acts of the Apostles and the Pauline epistles He 
was a convert from paganism, and St Paul refused to allow him 
to be circumcised (Galatians 11 i seq ) at Jerusalem, when the 
conservative party demanded this concession to religious feeling 
He then appears in connection with the Corinthian church (see 
the Corinthian epistles), where he won the highest praise from 
the apostle for his upright and loyal services He was specially 
entrusted with the business of organizing the collection for the 
poor Christians of Judaea, in the Achaian churches (2 Cor vm 
seq ), and evidently acted as a commissioner of the apostle Paul 
at Corinth during the dispute which followed According to 2 Tim 
IV 10 he went off subsequently on a mission to Dalmatia, but the 
Epistle addressed to him implies a tradition that he superin- 
tended the work in the island of Crete, as a delegate of his chief 
Later tradition made him bishop of Crete Modern criticism 
has sometimes identified him with the author of the “We” journal 
in Acts, and even thought that he was a brother of Luke (see 
Expository Times, xviii 285, 335, 380) (J Mof ) 

TITUS, EPISTLE TO see Pastoral Epistles 
TITUS, FLAVIUS SABINUS VESPASIANUS (ad 40 

or 41-81), Roman Emperor 79-81, son of the emperor Vespasian, 
was born on Dec 30, ad 40 (or 41) As a young man he served 
with credit in Germany and Britain, and had command of a 
legion under his father in the Jewish War In 68 he was sent by 
his father to congratulate the newly proclaimed emperor Galba, 
but hearing of Galba’s death he returned to Palestine The next 
year Vespasian, having been proclaimed emperor, went to Italy, 
leaving Titus to carry on the siege of Jerusalem, which was cap- 
tured on Sept 8, 70 On his return to Rome he and his father 
celebrated a triumph, recorded by the “Arch of Titus ” For the 
rest of Vespasian’s reign he was associated with him m the gov- 
ernment with the title of Caesar During this time he was not 
popular, and he outraged public opinion by his connection with 
Berenice, sister of Herod Agrippa , both of them came and lived 
m the palace for a while, but Titus had to send her back He suc- 
ceeded his father m 79, and falsified the pessimistic prophecies of 
his detractors He put an end to prosecutions for treason, ban- 
ished the informers, and became pontifex maxtmus to avoid shed 
ding blood He was notably lenient to Domitian, who plotted 
against him The Flavian amphitheatre (Colosseum) was finished 
in his reign, and he built new baths in Rome He visited Pompeii 
when it was destroyed in 79, and contributed to its relief, during 
his absence there was a three days’ fire m Rome, and he agam 
gave his assistance The empire was peaceful during his re^ 
The only fighting was in Britain, where Agncola conquered as far 
as the Tay Titus died on Sept 13, 81 


TIVERTON 

See Suetonius, TUus, Bio Cassius Ixvi 18-36 , C Beul6, Titus ei $a 
dynastk (1870) , L Bauble, VEmpereur THus (1877) , Menvalc, Hist 
of the Romans under the Empire (ch 60) , H Schiller, Geschichte der 
romtschen Kaiserseit, 1 vol 2 ^ 

TITUS TATIUS, in Roman legend, the Sabine hng of 
Cures, who waged war ypon the Romans to avenge the rape of 
the Sabine women (see Romulus) After various indecisive 
conflicts the latter, who had become Roman matrons, intervened 
and prevailed upon the combatants to cease fighting A formal 
treaty was then arranged between the Romans and Sabines, 
whereby Romulus and Tatius were to be joint and equal rulers 
of the Roman people Rome was to retain its name and each 
citizen was to be called a Roman, but as a community they were 
to be called Quirites (qv), the Sabines were to be incorporated 
in the state and admitted into the tribes and curies After this 
arrangement had lasted for five years it came to an end by the 
death of Tatius, who was killed out of revenge by the inhabitants 
of Lavinium According to Mommsen, the story of his death 
(for which see Plutarch) looks like an historical version of the 
abolition of blood revenge Tatius, who m some respects re 
sembles Remus, is not an historical personage, but the eponymous 
hero of the religious college called sodales Titii As to this body 
Tacitus expresses two different opinions, representing two different 
traditions that it was introduced either by Tatius himseT to 
preserve the Sabine cult in Rome^ or by Romulus m honour of 
Tatius, at whose grave its members were bound to offer a yearly 
sacrifice The sodales fell into abeyance at the end of the repubhc 
but were revived by Augustus and existed to the end of the 
2nd century ad Augustus himself and the emperor Claudius 
belonged to the college, and all its members were of senatorial 
rank 

See I ivy 1 10-14 Tacitus, Annals, 1 54, Hist 11 ^5 , Dion Halic 11 
^6-52 Plutarch, Romulus, 19-24 , Marquardt, Romtsche Staatsverwal 
lung (1885) m 446, Schwegler, Romtsche Geschichte, bk ix 3, 14, x 5 

TITUSVILLE, a city of Crawford county, Pennsylvama, 
U S A , on Oil creek, 1,180 ft above sea level, 42 m S E of Erie, 
served by the New York Central and the Pennsylvania railways 
Pop (1920) 8,432 (86% native white), 1928 local estimate 
10,000 (including immediate suburbs) It is in the oil and gas 
region of north western Pennsylvania Development of the field 
dates from Aug 27, 1859, when the first artesian oil well in Amcr 
ica was drilled just outside Titusville by Col Edwin L Drake 
(1819-80), in whose memory a monument was erected in Wood 
lawn cemetery by Henry H Rogers in 1902 Under the leadership 
of John D Archbold, Titusville was (until 1875) the principal 

centre in Pennsylvania of oppo 
sition to the Standard Oil Com 
pany It was in the Titusville dis 
trict that the natural gas re 
sources of Pennsylvama were first 
developed (about 1872) On June 
5, 1892, a cloudburst so flooded 
Oil creek that it wrecked many 
oil tanks along its banks The oil 
caught fire (probably from light 
mng) and a mass of flames was 
carried down the creek, causing 
the loss of 60 hves and great 
damage to property Titusville was founded in 1796 by Samuel 
Kerr and Jonathan Titus It was incorporated as a borough m 
1847 and chartered as a city m 1866 

TIVERTON, a town of Devon, England, at the confluence of 
the Loman and Exe, 164 m W by S of London by the G W rail- 
way Pop (1^21)9,712 St Peter’s church, origmally consecrated 
as a chapel by Leofric, bishop of Exeter, m 1073, is Perpendicular 
Of the original Norman fabne only a doorway remams Of the 
castle, founded about 1105 by RicWd de Redvers, the banquet- 
ing-hall, a tower, the chapel and a 14th century gateway remain 
Blundell’s grammar school, founded in 1604, modern buildings 
outside the town in Tudor style 

After the decline of its woollen trade Tiverton became noted 
for the lace manufacture introduced by John Heathcoat (1783*^ 
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First oil well in America sunk 

NEAR TITUSVILLE IN 18S9 




TJAP PRINTING 


Pi ATL 



BY COURTESY OP (Z) ROUFFAER ANO JUYNBOLL FROM OK BATIK KUNST IN NEOCRLANOSCH INDIE (N V A OOSTHOKK UITOAVE MIT) PHOTOORAFH (I) CWING GALLOWAY 

TJAP8 AND THE METHOD OF APPLYING THEM IN TJAP PRINTING 

TJsp printing differs from wood block printing In that the colours are not applied directly upon the material The printing 
surface of the tjaps Is first dipped Into hot wax and Immediately stamped in the desired position on the fabric When the 
material is Immersed in the dye Its entire surface becomes coloured except those parts covered by the applied wax design 
After dying the wax is removed In fig X the native craftsman is engaged in stamping the fabric with a tjap block Fig 2 
shows several tjaps eaoh of a different design (See Batik) 





TIVOLI— TLEMgEN 


1861), inventor of the bobbin net frame 

Tiverton is mentioned under the name of Tuyford m the will 
of King Alfred In the Domesday survey it appears as a royal 
manor containmg two mills, but it was bestowed by Henry I on 
Richard de Redvers, and in 1245 appears as a mesne borough 
under Baldwin de Redvers In 1618 the borough received its first 
charter of incorporation from James I Fresh charters of incor- 
poration were granted by James II m 1689 and by George I in 
1724 

See Vtciotia County Htstorv Devonshire ^ M Dunsfold Historical 
Memoirs of the Town and Parish of Tiverton (Exeter, 1790), W 
Harding, History of Tiverton (1845-47) 

TIVOLI (tiv'6 le), (anc Ttbur, qv), di town and episcopal 
see, province of Rome, 18 m E N E of Rome by road and tram- 
way, 24i m by rail, 760 ft above sea level Pop (1921), 4801 
(town), 16,389 (commune) Tivoh hes on the west of the Sabine 
mts , where the river Amo issues from them, upon a limestone 
rock above the river The town on one side overlooks the Cam 
pagna di Roma and Rome itself, on the other the deep gorge of 
the Amo, with its lofty falls, and the environs are very beautiful 
Ihc Villa d’Este, begun in 1549 by Pirro Ligono for Cardinal 
Ippolit 0 d’Este the younger, has the finest example of a Renais- 
sance garden in Italy , it was erected on a steep slope, with many 
terraces, and embellished with numerous fountains The castle 
was built (1460) by Pius II on the site of the amphitheatre, it is 
now a prison The town contains numerous old churches and 
houses the cathedral has a fine 12th century campanile, and con- 
tains an old copy of the painting of Christ m the Sancta Sanctorum 
m Rome S Silvestro, iith century paintings, S Giovanni Evan 
gehsta, paintings by an unknown follower of Melozzo da Forli etc 
In November 1826 a flood of the Amo led to a change m its 
course and threatened to carry away the town A new channel, 
consisting of two parallel tunnels 290 and 330 yd long, was 
therefore made to the north east m 1826-35, and on emerging 
from these the river has a fall of 354 ft I arther north-west are 
smaller falls (the cascatelle) of that portion of the river which is 
carried through the town and serves for industrial purposes Five 
■lilts W are the sulphur baths of Acque Albule which were 
known to the ancients and are still frequented The temperature 
of the water is 75 2° F The falls m the river afford electric 
piower for lighting Rome and driving its trams, as well as for 
driving several factories, etc , in Tivoli itself 

TJAP PRINTING, a kind of block printing executed by 
means of dipping blocks into heated wax and then impressing them 
upon the material — ^usually a cotton or silk fabric — after which it 
IS dyed and the wax removed leaving a permanent design These 
blocks are made by the natives of Java and the other islands of 
the East Indies by bending small strips of copper into the desired 
curves for sections of the pattern and inserting them into the end 
gram of the blocks of wood allowing them to project a httlc less 
than one eighth of an inch from the surface The small copper 
ridges formed m this way are similar to the cloisons which are 
applied to keep the enamels separated in the decoration of the 
well known ware Cloisonnd Owing to the fact that it is a very 
difficult and painstaking task to make these blocks or tjaps the 
results of this art often bring as high prices as direct hand-work 
(See Batik ) 

TLAXCALA (tlash kah'lah), a State of Mexico, smallest 
but most densely populated m the repubhc, bounded N , E and S 
by Puebla, and W by the State of Mexico Area 1,554 square 
miles Pop (1921) 178,570 Tlaxcala lies on the great central 
plateau of Mexico and has a mean altitude of about 7 000 feet 
Tlie State has three railway lines crossing its territory The capital 
IS Tlaxcala with a population of only 2,069 and no town in the 
State reaches 10,000 The State nearly coincides with the ancient 
Indian republic founded m the 13 th century by a branch of the 
Nahuatlan race, who probably migrated from the western shores 
of Lake Texcoco Though surrounded on all sides by the great 
Aztec empire, the tiny republic mamtained its independence until 
the arrival of the Spaniards The Tlaxcaltecs, or Tlascalans, 
after a fierce resistance to Cortis in 1519, became efficient allies 
of the Spamards and contributed largely to their final success 
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TLAXCALA, a town of Mexico, capital of a State of the 
same name, on the Atoyac nver, 7,500 ft above the sea, 85 m E 
of Mexico City by rail Pop (1921), 2,069 Historic interest at 
taches to the church of San Francisco the first erected on the 
American continent, which still contains the vestments, pulpit, 
font and cedar ceiling brought from Spam in 1521 
TLEMCEN, a town of Algeria, the capital of an arrondisse- 
ment in the department of Oran, near the frontier of Morocco 
68 m by road and 102 by rail S W of Oran It stands 2 500 ft 
above the sea, on the north slope of the Leila Setta hills, which 
rise to a height of 4000 ft The railway from Oran runs from 
Tlemcen to Ujda and is being continued as far as fez Another 
line links Tlemijen to the port of Beni saf But, although coloniza- 
tion prospers m the neighbourhood, Tlemqen has lost its former 
importance, the old capital has become a subprefecture 
The various quarters are grouped around the principal mosque 
— ^the Jewish to the south west, the Moorish to the south east, 
that of the merchants to the north east while the new town with 
the civic buildings lies to the north west Of the sixty four 
mosques which existed at the period of the I rench conquest, 
several have disappeared The great mosque (Jamaa el-kebir) 
has a brick minaret 112 ft high, adorned with marble columns 
and cased with mosaic of the most varied designs , a fountain of 
alabaster — of the kind known as Algerian onyx — stands m the 
alabaster paved inner court, and 72 columns support the arches 
of the intenor This mosque was built ad 1136 to replace a 
much older building The mthrab is finely ornamented with 
arabesques The mosque of Sidi Ahmed bel Hassan, usually called 
Abul Hassan, built a d 1 298, now transformed into a museum ot 
antiquities, has two series of arches, which rest on alabaster 
pillars The courts are ornamented by sculptures of great beauty 
and richness, the delicately carved cedar ceiling bears traces of 
polychromatic painting The mosque of El Halawi (the Sweetmeat 
Maker), dating from 1353, has eight magnificent columns of 
Algerian onyx The ceiling of cedar is richly carved, and there is a 
fine colonnade on each side of the court The minaret is decorated 
with mosaics The military authorities occupy the Meshuar or 
citadel, built in 1145, which separates the Jewish and Moorish 
quarters and was formerly the palace of the rulers of Tlemgen 
Only the minaret of the mosque, dating from the 14th century, 
and the battltmcnted wall flanked by two towers, remain of its 
former magnificence The vast basin 
(sahrt)) under the old walls, now dry 
(720 ft in length, 490 in width and 10 in 
depth), was apparently made for naval ex 
hibitions A covered market occupied the 
site of the Ktssarta, the place of residence 
of European merchants from Pisa, Genoa 
Catalonia and Provence Besides the large 
trade carried on there are native manufac- 
tories of cloth, carpets and leathern arti 
cles A special manufacture is that of red 
shawls, used by Jewish women when in 
mourning 

In the immediate neighbourhood of the 
modern Tlem^en are numerous remains of 
the fortifications of Agadir (vide infra), 
and the minaret of the mosque, a beauti- 
ful tower dating from the 13th century the 
lower part of which is built of large hewn 
stones from the Roman Pomaria More 
noteworthy, however, are the ruins of Sidi 
Bu Medin and of Mansura Sidi Bu Medm 
(more properly El Eubbad) is a little over a mile south east of 
Tlemijen It was founded a d 1337 by All V , the first of the Beni 
Mann (Marinide) sultans who ruled Tlem^en The kubba or 
tomb of Sidi Bu Medm, near the palace, is held in great veneration 
by the Arabs The saint himself was born at Seville ad 1126, and 
died near Tlemgen in his 75th year The adjacent mosque is a 
beautiful specimen of Moorish art 
Mansura, which is about li m west of Tlem^en, owes its 
foundation to the attempts of the Beni-Marm rulers of Morocco 
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to extend their sovereignty The Amir Abu Yakub Yusef besieged 
Tkm(;en in the early years of the 14th century The siege lasted 
eight years, and Yusef turned his camp into a walled city The 
siege being raised FI Mansura (the victorious), as the new city 
was called, was abindoned It was reoccupicd when (1^35) All 
V renewed the siege, which this time proved successful On the 
expulsion of the Marmidts in 1^59 Mansura was finally deserted 
Besides the walls and towers, and the minaret of the mosque, little 
remains of Mansura, of which Ibn Khaldun has left a con 
ttmpoiary and graphic sketch The minaret, notwithstanding 
that one side and parts of two other sides have perished, is one 
of tht finest mosque towers in existence It is 125 ft high, and is 
built of hewn stone 

W and G Margais Les monuments Arabes de llem^en^ 
Pins 1903 A Bel 7 /em( twwonv (with bibliography), 
Oron 1908 (X , A Be ) 

HISTORY 

The Sultanate of Tlemcen — In 1248 Flemcen was captured 
by Abu Yahia Yarmorasen (Ghtmaiasun) who was chief of the 
/enata tribe of Berbers and claimed descent from the Caliph Ah 
Yirmorisen, who dud in 1282, founded the dynasty of the Abd 
el Wahid, who ruled the greater [mrt of what now constitutes 
Algeria Under their sway Tlemcen flourished exceedingly The 
presence of Jews and Christians was encouraged and the Chris 
tians possessed a church The bazaar of the Franks {ktssana) 
was a iirge wdled enclosure the gates of whuh were closed at 
sunset As many as s 000 Christians lived peaceably in Tlemcen, 
and the sultan included in his army a Christian bodyguard In 
T the power of the Abd-e! Wahid wis temporarily extinguished 
by the Mannide sultans of Morotco They left fine monuments 
of the period of their ascendancy, which lasted 22 years Once 
more, under the Abd el Wahid now known as the Beni* 7 eivan 
from 1359 to I5S3, Tlemgen enjoyed prosperity It h^id a popuh 
tion reputed to number 125,000 in extensive trade a bnlliint 
court and a powerful army The Spanish occupation of Oran 
(1509) struck a fatal blow at the European commerce of the 
town The Beni 7 eiyan after the capture of Algiers in 1516 by 
the corsnr Baibarossa {q v ^ gndually lost their territory to the 
Turks while Tlcmijen itself for 40 yeirs became tributary to the 
Spanish governor of Oran In 1518 the town was held for a short 
time bv Arouj Barbarossa, but Arouj was killed in a fight with the 
Spaniards 

In 1553 the Turks under Salah Rais pisha of Algiers, captured 
llem(,en and the Sultanate of Tagrart is it wis still frequently 
called came to an end Under the Turks the town ceased to be 
of my imi>ortance When the French entered Algeria the sultans 
of Morocco were disputing the possession of Tltm^cn with the 
kuluglis, who fought first for themselves ind afterwards for 
I ranee In 1835 Abd cl kader on whose appearance the Moors 
retired sought to re establish the ancient empire of Tlem^tn, but 
he retreated before Gen Cliusel m 1S36 The Treaty of the lafni 
(1837) Rive Tlemgen to Abd el-Kader but wir being renewed m 
1842 llcmcen wis definitely occupied bv the French 

See W and G Marcus Les Monuments arabes dt Tlemcen (1003) 
Phis accurate and limlv illustrated work one of the publications of 
the St nice dts monumtnts histonquis de VAlg^rte, cites the principal 
works deiling with Hi nice n and gives a iiitical estimate of their 
valui See also A Bd ind P Ricard I e travail de la lame d fUm^en 
(Algiers 1913) (F R C) 

TLINGIT, one of the tribes or rather assemblages of 
tubes of the North Pacific Coast Indians, inhabiting the coastal 
strip of south eastern Ahska as fir north west is Controller biy 
Thtir culture is that of the area, with dependence on fishing canoe 
nivigation woodworking, totemic art, potlatch weilth distnbu 
tion md slavery They are dnided into Raven and Eigle (or 
Wolf) moietus and subdivided into mitrilfneal clans The lan- 
guage IS superficially distinct, but may prove ultimately to relate 
with Haida and Athibascan (Na Dene family) Population, it 
discovery, estimated 10000, 1861, 8 600, 1910, 4,400 

(A L K) 

TNT see Explosives, Nitroclycerinl, Blastinc , 
CiirMTCAL Warfare, Medicinf, Articles On 


TOAD, a name commonly applied, m contradistinction to 
“frog,” to tailless amphibians of stout build, with warty skm The 
true toads are the Bu]omdae, with dilated processes to the sacral 
vertebra and without any teeth in the jaWs The genus Bufo com- 
prises about 100 species, smaller genera are EupemphtXf Pseudo 
phryne, Nectophryne, Neeles Notadtu, Myobatrachus, Rhmo 
phrynus and Cophophryne Bufo jerboa, in its slender form and 
long limbs surpasses the t)rpical frogs whilst on the other hand 
some true fiogs (Rana), adapted to burrowing habits, are super 
ficially quite toad-hke The Bufomdae include terrestrial, burrow 
mg iquatic and arboreal types, RhmophrynuSy of Mexico, is an 
ant cater 

The genus Bufo is represented in every part of the world except 
the Australian region and Madagascar Two species are found m 
the British Isles the common toad B vulgaris, and the more 
local natterjack, B calamtta, which has a pale yellow line down 
its b ick, and legs so short that it cannot hop, but runs The com 
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Toadflax or butter and eggs 


mon American species is B lentt 
gtnosus, very similar to B vul 
i,arts Toads lay their eggs in 
long strings, forming double files 
m straight jelly like tubes They 
feed on worms and insects A 
small toad, Pseudophryne vtvt 
para, discovered m German East 
Africa, IS viviparous (Sec 
Amphibia ) 

TOADFLAX (Ltnarta), a 

genus of small plants of the fam 
ily Serophulanaceae (qv), allied 
to the snapdragon (qv), but dis 
tinguished by the possession of a 
long spur at the base of the 
corolla Ihe common toadflax 
(L vulgaris), called also butler 
and eggs, has yellow flowers and 
IS widespread as i wayside weed 


The ivy leaved toadflax (L Cymbalaria) grows on walls m 

TOALA, a tribe of the south west of the Celebes, probably 
of mixed pre Dravidiin stock See Sarasm Vtrsuch emer An 
thropologie dtr Inst I Celebes (1905) 
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TOBACCO, the name given to the 
leaves of several species of Ntcottana pre 
pared in various ways mainly for smoking 
or chewing purposes, and m the powdered 
foim, for inhalation as snuff The Use of 
tobacco IS more widely spread than is that 
of any other narcotic or stimulant 
Historical — The tobacco plant was 
brought to Furope m 1558 by Francisco 
Fernandes who had been sent by Philip 
II of Spam to investigate the products 
of Mexico Jean Nicot the I rench am 
bassador to Portugal sent seeds of the 
plant to the queen Catherine de’ Mediei 
The services rendered by Nicot in spread 
ing a knowledge of the herb have been 
commemorated in tht scientific name of 
the genus Ntcottana At first almost mirac 
ulous healing powers were attributed to the 


Tlingit INDIAN CHIEF plant, and it was designated "herba pana- 
IN ceremonial COSTUME cco,** * kerbo santa^* *‘sana sancta fn- 
durum ” ‘ Divine tobacco” it is called by Spenser, and **our holy 
herb nicotian” b^ William Lilly 


While the plant came to Europe through Spam, its use for 
smoking purposes spread to the Continent from England Ralph 
Lane, the first governor of Virginia, and Sir Francis Drake, 


brought to the notice of Sir Walter Raleigh the habit of smoking 
tobacco Lane is credited with having been the first English 
smoker and through the influence and example of the illustrious 


Raleigh *‘who tooke a pipe of tobacco a little before be went to 



TOBACCO 


the scaffolde” the habit became rooted among Elizabethan court 
jers Dunng the 17th century the indulgence in tobacco spread 
with marvellous rapidity through all nations 
Botany.^ — Few of the numerous species of Ntcottam possess 
inv economic importance The great bulk of the world’s tobacco 
supply IS derived trom N tabacum, the Virginian tobacco, a plant 
indigenous to America It is a coarse 
rank growing annual, with 1 simple, un- 
branched, cylindrical stem, which often cx 
ceeds 6 ft m height The stem terminates 
in a panicle of pink or rose coloured flow 
trs, possessing an elongated corolla tube 
(fig i) The plant has alternate, simple, 
oblong lanceolate leaves, those at the low 
er i^art of the stem being slightly stalked 
and of large size, reaching to 2 ft 111 
length while the upper leaves arc semi 
umplexicaul and of variable outline The 
set els arc brown in colour, with a rough 
surface and are so small ind numerous Vo' 
th It I 000 000 m ly be produced by a Fig 1 —tobacco plant 
single plant The stem and leaves of the in bloom 
plint are covered with long soft hairs which exude a viscid juice 
giving the surface a moist glutinous feeling 
From this species, N tabaam, the tobaccos of Cubi the 
United States, the Philippines, Canada, Nyasaland Rhodesia and 
the Latakia of Turkey are derived and it is also largely grown in 
India the variety macrophylla is the source of Miryland to 
baccos N Perstca regarded as another American variety of this 
genus, yields the famous Shin? tobacco of Persia N rusitca is a 
smaller branching plant with greenish yellow flowers, and although 
a native of Mexico it is much cultivated in the East Indies 
Cultivation — Tobacco is cultivated m loc ilitics scattered 
over almost the whole weirld ranging from as far north as Quebec, 
Stockholm and the southern shores of Like Baikal m one hemi 
sphere to as far south is Chile South Afnea and Victoni in the 
other While the plant c m ad ipt itself to v^cry varying conditions 
of climate and soil the ejuility and flavour may be seriously 
deteriorated by unfavourable conditions Very slight differences 
in climate appear to cause great variation in quality 
Given suitable climatic conditions, the type of tobacco produced 
IS determined mainly by the character of the soil, which should 
be well drained, and contain a large i>ercentage of humus Clay 
soils, retentive of moisture as a rule yield hcav^-cropping to 
baccos which cure to a dark brown or red colour, while sandy 
soils produce tobaccos with a thin leaf curing to a yellow or 
bright reddish colour Cultural details necessarily differ accord- 
ing to the locility and the type of labour employed, but those 
prevailing in the United Stales, the chief source of tobacco, may 
be taken as fairly representative and are hereafter described 
The seed is sown m nursery beds and the plants set out in the 
held later Great care is taken in the preparation of the seed bed, 
which should lie in a sunny situation, protected from winds, and 
be composed of good rich soil in fine tilth When necessary hot- 
beds arc used Insect pests are destroyed by burning hres, raised 
by intervening logs above the surf ice of the ground, or by steam 
mg the bed fertilizers usually guano or chemical manures, are 
incorporated with the surface soil which is pulverized to 3 in 
m depth The seed owing to its minute size, is usually mixed 
before sowing with a relatively large quantity of fine ashes, sand 
or meal, to ensure even distribution Deep burying of the seed 
must be avoided and the young and delicate seedlings carefully 
watered and if necessary shided during the early stages of growth 
With seed of good quality a half ounce of seed is sufficient for a 
bed of about 60 sq yd , and will yield about 40,000 plants for 
transplanting 

Thi well hirckned seedlings are trinspUnted into rows from 3 
to 4 ft apirt with a distance of from ft to 3 ft between the 
plants cigar types being the closer spat ed varieties When the 
flowering buds appeu, these aie removed by “topping ” and also 
the suckers which are subsequently produced A limited number 
of leaves only is allowed to dev^elop ranging from 8 to 1 2 in the 
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heavy types and from 15 to 20 or more m cigir wrapper and binder 
varieties, Burley and Maryland Cultiv ition under arliticial sh ide 
has been found beneficial in some districts and this method is 
used with great success in the Connecticut valley and Honda 
for cigar wrapper leaf 

Ripening is indicated by 1 change in colour of the leaf from a 
dark to a lighter shade of green and by the appearance sometimes 
also of yellow spots A npe leaf easily cracks or shows a crease 
when folded between the fingers The leaves on a plant decrease 
m age from below upwards, hence ill art not npe at one time 
In high quality tobacco the leaves are ‘primed, ’ or picked singl> 
as they ripen The usual course is to cut the whole plants off 
close to the ground when the middle leaves are about npe, and 
allow them to wilt before removal to the drying sheds Here the 
plants are supported on laths and the primed leaves on strmgs or 
wires until n ady for curing 

Improvement by Selection — Pltnts of the same vanct> 
grown under similar conditions reveal differences m such impor 
tant characters as the number si/e and shipc of the leaves tend 
cm> to form suckers time of maturing and resistance to disease 
Variation m burning properties elasticity of leaf texture taste 
etc , are also observed The differences are attributed to two fac 
tors (i) variation m type due to crossing change of soil and cli 
mate, (2) variations m type due to inherent tendency, local con 
ditions and maturity of seed 

Careful selection is necessary m the choice of plants grown from 
imported seeds for seed purposes, and only small crops should be 
grown until the required t>pe has been j)erpetuated The tobacco 
flower is fortunately self fertile and hybridization can be avoided 
by enclosing the selected flowers m paper bags Ihe pollen also 
will retain its vitality for sevcial weeks if kept perfectly dry, 
and thus can be sent long distances without injury 

Further treatment of the tobacco is usually conducted in three 
stages known as ‘ curing ’ “fermentation and “ageing on the 
success of fhese operations depend the production and fixing of 
the right colour and the development of an agreeable aroma in 
the leaf 

Curing — Sun curing is employed largely in Eastern countries 
but IS no longer practised in the so called sun cured district of 
Virginia 

Air curing is pcrfoinitd in barns provided with a free circula 
tion of air C igar leaf and White Burley are usually cured thus 
the process lasting about six weeks In both sun and air curing 
the occurrence of damp weather may necessitate the use of 
fires 

In fire curing when the tobacco has acquired a rich yellow 
colour, slow fires are lighted on the floor of the bam to raise the 

temperature slowly to 150° I and 
there maintain it for four or 
hvc days re firing is required it 
intervals as the leaves again be 
come soft 

Ihe bright yellow leaf used for 
cut tobacco IS cured by flue heat 
in order quickly to secure and fix 
the required shade of colour The 
heat is steadily raised from 90" 
F to 160*^ and even to 180® m 
the final stages The whole op 
eration lasts from three to five 
Fig 2— microscopic structure days In the modified process 
OF TOBACCO LEAF known IS the * Kentucky cure,” a 

temperature of not more thin 100" F is used md the process 
requires from four to six weeks Fxjaosurc to a moist atmosphere 
is in either case necessary to render the leaf sufficiently pliable for 
stripping and sorting The tobacco is then made up into bunches 
or ‘hands” of from six to twelvf leivts by twisting another leif 
found the lowtr (lul 

Fermentation — Under favour ible (onditions the enzvrnes 
naturally occurring in tobacco leaf act on the organic mattei 
present, and the considerable alteration in their chemical consti 
tution thus caused exercises a mellowing effect on the tobacco 
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Changes occur in the nicotine and other nitrogenous constituents, 
and the starch and sugar bodies disappear, while the colour and 
aroma of the leaf also benefit by the operation when successfully 
conducted Fermentation readily occurs when the tobacco is 
stacked into heaps, but precautions require to be taken to prevent 
the temperature rising beyond about 130° F, and the heaps are 
therefore frequently re-made and re arranged during the opera- 
tion which lasts about a month 
I lue cured tobacco is not fer 
mented 

After grading, the tobacco is 
pressed tightly into bales or hogs 
heads, and stored in warehouses, 
kept at a moderate and fairly 
uniform temperature, where it 
may remain often for several 
years to mature and complete the 
‘ ageing” process, before being 
manufactured I urthcr fermen- 
tation often spontaneously occurs 
during this stage In addition to 
bales and hogsheads packers 
make extensive use of boxes or 
cases especially for cigar leaf 

Manufacture — 1 obacco is 



manufactured in vinous forms 
for smoking and chewing pur- 
poses, including cut smoking mix- 


FlO 3 — TOBACCO PLANT (NICOTI 
ANA TABACUM) FLOWERING 
BRANCH 

A Lonaitudinal i«oiioiv through fruit, 


tures, Clke or plug and roll or B Branch out acrow, C Corolla 


spun tobacco In the preparation of various smoking mixtures, 


the choice of leaf sufficiently mellowed by age, and the selection 


of suitable bnnds of leaf to secure the best results are all impor 


tant considerations Ihe tobacco needs damping to render it 
workable, and this ojieration is usually conducted on the large 
scale by passing the leaf through rotating cylinders into which 
steam is injected 

In Great Britain the legal provisions exist that finished tobacco 


must contain not more than 32% of moisture and that no other 
substance shall be found therein except essential oils for flavour- 
ing, and olive oil to the extent of 4%, which may be used only in 
spinning and making up roll tobadto 
The thick portion of the stalk is as a rule removed before the 
leaf is cut, except in the case of ^‘bird s eye,” to which the sec- 
tions of cut stalk give its characteristic appiearance The stripped 
leaves arc then pressed into cakes, mort or less lightly when in 
tended for shag and similar types, and by means of hydraulic 
presses when flakes are required The tobacco is then cut into 
shreds by machine knives operating with a rapid vertical move 
ment, the speed determining the thickness of the flakes produced 
Shags and similar tobaccos are “panned ’ or roasted, partly to 
reduce the moisture, ind partly to bring out their flavour 

Roll tobacco consists of a filler of broken tobacco which is 


twisted into a rope and enclosed in a leaf wrapper by means of a 
spinning wheel The “brown twist” so produced may be used for 
chewing purposes, but is usu illy converted into black or “Irish” 
roll by coiling the twist into rolls of cylindrical shape, which, after 
being enclosed in canvis and tightly bound round with rope, are 
stoved m steam heated hydraulic presses, and when sufficiently 
darkened in colour, removed to cold presses to mature 
In cake tobacco the leaves are moulded into shape by pressure, 
steam presses being used when dark coloured varieties are re 
quired Sweetenmg' materials such as glycerin, licorice and sugar 
are often added to this class of tobacco although m Great Britain 
this practice is restricted to bonded factories 
Snuff* — For light coloured vaneties stalks are employed The 
distinctive aroma is developed by long periods of fermentation, 
sometunes after, as well as before, milling Various salts and es- 
sential Oils are employed for flavouring purposes, but in Great 
Britain there are certain legal restrictions regarding their use 
Chemistry of Tobacco. — ^The nature and proportion of the 
chemical constituents of tobacco are greatly modified by the com- 
pulsory diversion of the life processes of the plant to the sole 


object of produemg leaves suitable for smoking purposes, and also 
by the changes caused by the curing and fermentation In addition 
to containing the volatile alkaloid, nicotine, the characteristic con 
stituent of tobacco, sugar and starch are present m considerable 
quantities in the bright vaneties of leaf, and also salts of such 
organic acids as acetic, citric, malic and oxalic In consequence 
a much higher proportion (about 50%) of the constituents of the 
leaf IS soluble m water than is the case with other plants The 
insoluble constituents are made up chiefly of cellulose and pectic 
acid, which in combination with lime, impart rigidity to the vege 
table structure, and of albuminous matter and tannin derivatives 
Leaf tobacco is not usually dried below a moisture content of 
from 12 to 16%, as too dry a condition causes friability The 
amount of nicotine ranges from 2% in bright leaf to 5% or more 
m dark varieties The proportion of ash obtained from dry 
tobacco vanes from about 10% in light leaf to 25% in cigar and 
other dark vaneties 

Production. — Production in the various countries is described 
below in separate paragraphs 

United States — ^Tobacco was first cultivated on a commercial 
scale m Virginia ear*y in the 1 7th century It is now grown com 
mercially in eighteen States, the estimated produce for the year 
1926 amounting to 1,32^ ^88000 lb and valued at $248 752,000 
The produce of the chief tobacco producing States expressed m 
millions of pounds, was as follows, viz, North Carolina (393) 
Kentucky (374I), Virginia (132J) Tennessee (107), South Caro 
Ima (57I), Pennsylvania ( 43 i)» Georgia (40) Ohio (38), Wis 
consin (33i), Connecticut (29!), and Maryland (29) 

Brazil — ^The climate and soil are very suitable for cigar leaf 
and production is steadily increasing The crop m 1925 amounted 
to 1 39,000,000 lb 

Japan — ^The Government monopoly controls the growth of 
tobacco, and the produce is mostly retained for home use The 
crop m 1925 exceeded 132000,000 pounds 
China — Production of light cigarette types of leaf of American 
ongin IS steadily increasing Very large quantities of lower grade 
leaf are also grown, and China is one of the worlds foremost 
tobacco producers 

Dutch Indies — Sumatran tobacco is especially valued for 
cigar wrappers High equable temperatures and a heavy rainfall 
characterize the eastern coastal growing regions, and very careful 
attention is paid to the cultivation The production in 1925 
reached nearly 207,000,000 pounds 
Other important tobacco growing countries outside Europe are 
as follows Dominican Republic (45), Mexico (i8^), Persia (23) 
and Algiers (63) — the figures in brackets indicate the crop m 
milhons of pounds for the year 1925 In the Philippines, where 
leaf of the cigar type is grown, the production m 1924 was 
loi 000,000 lb Prom Syria comes the characteristic smoke 
cured iLatakia variety of tobacco 
Europe — Except in countries bordering on the Levant, where 
the Turkish type is grown dark and heavy tobaccos are usually 
produced The approximate production, expressed in milhons of 
pounds, for the more important countries was da follows for the 
year 1925, viz Belgium (17), Hungary (38), Germany (42), 
I ranee {69), Bulgaria (90), Italy (92), Turkey (104), Greece 
(129) and Russia (204) 

British Empire — h lower rate of duty is charged on tobacco 
grown m the empire, the amount of this deduction being increased 
from one-sixth to one fourth in 1925 Production has been greatly 
stimulated thereby, the quantities imported into Great Britain 
at the imperial preference rate of duty having risen from 19,000, 
000 lb m 1925 to dose upon 41,000,000 lb in 1927 The chief 
contributors to this total were as follows Northern Rhodesia 
1,697,214 lb , Southern Rhodesia 9,250,644 lb , Nyasaland, 14,- 
033,665 lb, British India 8,555,111 lb, British North Borneo 
i»348,SOi lb, Canada 5.619,923 lb 
The increase m empire imports to Great Bntam has been 
accompanied by a decline in imports of foreign ongm Empire 
imports, which represented only 1% of the total tobacco imports 
in 1919, amounted to 14 7% of the total m 1927 
Imperial preference at the outset found the British empire 
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GROWING AND MARKETING OF TOBACCO 

1 A North Carolina tobacco patch with curing barns and stack of wood 4 Wagon loads of tobacco destined for the curing barn in the background 

(for firing tobacco after It has been out and hung in the barns) in Six weeks are necessary to cure this tobacco 

the background 5 step In curing of tobacco crop in Nicaragua Tobacco is hung on 

2 Topping field of tobacco In Virginia At this stage of growth top of scaffolds In the field until it has wilted and turned yellow It Is 

plant is removed causing it to spread out and grow larger leaves then transferred to the barns 

3 Tobacco farmers in Virginia stripping the leaves from the stalks These 6 Typical auction foor with tobacco for sale stacked in little piles awaiting 

tobacco leaves are placed in the cart and hauled to the barn in the inspection of the buyers 

background of the picture 7 Packing tobacco in large hogsheads at a warehouse in Virginia 
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unable to fill the demands of the British market for bright 
varieties of tobaccos of Virginia type and flavour Empire produc- 
tion in the year 1920 exceeded 1,071,000,000 lb and although thus 
equal to two-thirds of the output of the United States in quantity 
was not Its equivalent m quality Fully 90% of the Empire 
produce was grown m India by the aid of native labour, and was 
of a character suitable only for local consumption In Bntish 
Central Afnca the possibility of producing acceptable types of 
tobacco was beginning to be realized The more liberal tanff 
concessions granted under the imperial preference scheme m 
1925 greatly increased the output of bright American types of I 
leaf in Nyasaland, and brought large areas under cultivation for 
produang similar kinds of tobacco in Northern and Southern 
Rhodesia and also in Canada For the most part the produce of 
these new sources of supply is either of the bright flue cured 
variety suitable for cigarettes or the darker fire cured variety for 
use in smoking mixtures 

It IS estimated that the empire production of tobacco in 1927 
exceeded 1,100,000,000 lb , the output for the years 1925, 1926 
and 1927 was in Canada 20,000,000 lb, 28824000 lb and 43,- 
916,700 lb , respectively, and m Southern Rhodesia 1,987,382 lb, 
5,313 000 lb and 17,000,000 lb respectively 

British consumption of empire grown tobacco, especially so 
far as Rhodesian leaf is concerned, has not kept pace with the 
increased production While Rhodesian tobacco is eminently smt 
able for employment m cigarettes, it possesses an aroma of a 
distinctive character which differentiates it from American grown 
tobacco The cigarette industry probably absorbs about 70% of 
the tobacco manufactured in Great Britain In the case of pipe 
tobaccos It IS estimated that about 45% of empire tobacco is 
used and 50% in Bntish manufactured cigars 

The production of tobacco in Great Britain, which began early 
in the 16th century, soon encountered strong State opposition, as 
It was thought to interfere with the developing export trade from 
the New England States The growth of tobacco in England was 
legally forbidden in 1660 but only finally suppressed in 1782 by 
armed intervention and the imposition of severe penalties 

While the legal restrictions, which extended also to Scotland 
and Ireland were finally removed in 1910, adverse climatic condi- 
tions and other causes have militated against successful production 
on any considerable scale 

World Statistics — The following details extracted from the 
International Year Book of Agncultural Statistics (Rome 1927) 
show the world production ot tobacco for the year 1925/6 ex- 
pressed in thousand pounds Europic (excluding Soviet Russia) 
556,600 Asia (excluding Soviet Russia) 287,540, Soviet Russia 
389,180, Africa 115,280, North America 1,475,540, South Amer- 
ica 193,380, Dutch Indies (culture of Europeans only) 216,000, 
Oceania 1,540 — total 3,235,060 Countries not included would 
probably raise this figure to nearly 4,000 000,000 lb 

Taxation Methods — Tobacco provides an important source 
of state revenue A government monopoly exists in several Euro- 
pean countries, including Austria, France, Hungary, Italy, Portu- 
gal, Rumania, Russia, Spam, Sweden, Czechoslovakia, Yugo- 
slavia, and Japan Taxation is applied to tobacco on importation 
in the form of a customs duty, usually levied at a lower rate on 
leaf than on manufactured descriptions, also by means of ad 
valorem duties levied on the retail prices charged The latter 
method is usually adopted for raising internal revenue from the 
home manufactured article In addition, licence duties for the 
manufacture and retail of tobacco are usually charged The 
tobacco tanffs of the United States, Germany, Belgium and Hol- 
land are based on this plan, the lowest duties being placed upon 
imported leaf, and the luxury descnptions most heavily taxed 

In Great Britain tobacco pays duty in the manufactured state, 
only when imported or delivered from bonded factories for home 
consumption The greater part of the tobacco for home con- 
sumption IS received from abroad m the form of leaf, and on 
importation pays a customs duty at the rate of 8s lod per lb , 
when the moisture present is not below 10% in order to encour 
age growth in the empire a rebate of one-fourth of the duty is 
allowed on such produce The revenue receipts from tobacco for 


Great Britain and Northern Ireland amounted to £53,857,530 
for the fiscal year ended March 31, 1927 

Consumptioix of Tobacco — The comparative consumption of 
tobacco m various countries is best appreciated by expressing it 
in pounds per head of the population The following figures 
which except in the case of the United States are approximate 
estimates, and not ofliaally issued, give details for a few repre 
sentative countries viz , Great Britain and North Ireland 2 95 
lb , United States 5 92 lb , Belgium 4 9 lb , trance 2 9 lb , Italy 
2 35 lb , and Egypt 4 76 lb (See also Cigar, Cicarette ) 

Bibliography — I W Fairholt, Tobacco, tis History and Associa- 
tions (1876), W Braggc Bibliotheca nicotiana (1880), L Wagner 
Tabakcultur Tabak und Cti,arren Fabrication {1HS4) , ] B Killcbrcw 
and H Mynck, Tobacco leaf, its Culture and Cwe Marketing and 
Manufacture (1910), with bibliography, Tobacco, Pitmans “Common 
Commodities and Industries” senes (1910 etc) Useful statistical 
pamphlets are from time to time published by the United States 
Department of Commerce see International Trade in leaf and manu- 
factured tobacco, Trade Promotion scries, No 7 (1925) (DAG) 

TOBACCO PIPE The smoking of tobacco m pipes is a cus 
tom which has prevailed in America for a period of unknown 
duration The most ancient pipes of which remains exist have 
been found m mounds or tumuli called pipe mounds, principally 
m Ohio, Indiana, Illinois and Iowa These mound pipes, which 
are carved in porphyry and other hard stones, are very uniform in 
type, consisting of a slightly convex platform or base, generally 
from 3 to 4m m length, and about an inch broad, with the bowl 
on the centre A fine hole is pierced from one end of the platform 
to the bottom of the bowl, the opposite end being obviously for 
holding m the hand while the pipe is being smoked In the com 
monest forms the bowl consists of a simple cylinder or urn, but m 
many cases remarkable artistic skill has been displayed in carv 
mg the bowls into miniature figures of birds, mammals reptiles and 
human heads, often grotesque and fantastic, but always very vigor 
ously expressed These mound or platform pipes with carved 
human and animal forms are objects of the highest ethnographic 
interest and importance, being among the most characteristic 
remains of the ancient inhabitants of the Mississippi valley The 
wide area over which these as well as remains of baked clay 
pipes, arc found throughout the American continent testifies to 
the universal prevalence of smoking m the pre Columbian era 
Many of the ancient clay pipes found in Mexico, etc , are elabo 
rately moulded and ornamented, while others show considerable 
similarity to the early clay pipes of Europe Among the North 
American Indian tribes the tobacco pipe occupies a position of 
peculiar symbolic significance in connection with the superstitious 
rites and usages of the race The calumet, peace pipe or medicine 
pipe, IS an object of the most profound veneration, entrusted to 
the care of a highly honoured official and produced and smoked 
with much ceremony only on occasions of grea importance and 
solemnity It is remarkable that, whilst the most ancient Amen 
can pipes had no separate stem, it is the stem only of the 
medicine pipe which is the object of veneration among the Indians, 
the bowl used being a matter of indifference The favourite 
material for Indian pipe bowls is the famous red pipe stone 
(catlinite), a fine grained, easily worked stone of a rich red colour 
from the Coteau des Prairies, west of the Big Stone lake in S 
Dakota 

Throughout Great Britain and Ireland small clay pipes are 
frequently dug up, in some instances associated with Roman relics 
These are known amongst the people as elfin, fairy or Celtic pipes 
and m some districts supernatural agencies have been called in to 
account for their existence The elfin pipes have commonly flat 
broad heels m place of the sharp spur now found on clay pipes, 
and on that flat space the mark or initials of the maker is occa 
sionaUy found There is no reason to believe that these pipes art 
older than the 17th century The introduction of the tobacco pipe 
into Europe is generally ascribed to Ralph Lane, first governor of 
Virginia, who in 1586 brought an Indian pipe to Sir Walter 
Raleigh, and taught that courtier how to use it The pipe makers 
of London became an incorporated body in 1619 

By degrees pipes of special form and material have come to be 
definitely associated with particular peoples, eg, the elongated 
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painted porcelain bowls and pendulous stem of the German peas- 
intry the red cl ly bowl and long cherry wood stem of the Turk, 
and the very smill metallic bowl and cane stem of the Japanese, 
etc Among other kinds of pipe which have been popular at vari- 
ous times are the “corn cob,’ where the bowl is made of the cob 
of maize or Indun corn, and the “calabash” with the bowl of a 
small gourd Ihe “churchwarden” is a clay pipe with a slender 
stem, some 16 or 2oin long The most luxurious and elaborate 
form of pipe is the Persian kalyun, hookah or water tobacco pipe 
I his consists of three pieces, the head or bowl, the w iter bottle or 
base, and the snake or long flexible tube ending in the mouthpiece 
The tobacco which must be previously prepared by steeping m 
water, IS placed m the head and lighted with live charcoal, a 
wooden stem passts from Us bottom down into the water which 
fills the base, and the tube is fitted to a stem which ends in the 
bottle above the water Thus the smoke is cooled and washed 
before it reaches the smoker by passing through the water in 
the bottle, and by being driwri through the coil of tube frec|uently 
some yards in length The bottles are in many cases made of 
tarved ind otherwise ormmmted coco nut shells, whence the 
ippantuS IS called Jiart'tla from nan^tl a coco nut 

TOBAGO, an ishnd m the British West Indies, 20 m N E 
of Trinidad, in n° 15' N ind 60° 40' W Pop (1921) 23390 
It IS '>6 m long and 7[ m broad Area 114 sqm or 73 313 
acres, of which ibout 10000 are under cultivation It consists 
of a single mountain mass (volcanic in origin), 18 m long rising 
m the centre to a height of 1,800 ft A great part of the island 
IS clothed with dense forest The higher lands are set apart as 
Rain Preserve’ where trees irc not allowed to be felled The 
average temperature is 81'’ I and the yeirly ramfdl is 66 in 
The rainy seison lasts from June to December, with a short 
intervil in September The valleys are adapted to horse- and 
sheep breeding The soil is fertile and produces rubber, cotton, 
sugar, coffee cocoa tobicco ind nutmegs all exported, pimento 
(allspice) grows wild The ishnd is divided into seven parishes 
Scarborough, the cipital on the S coast 8 m from Us SW 
point, stmds at the foot of a hill 435 ft high, on which was 
situated I ort King George There is a lighthouse at Biedlct 
Point Tobago, properly Tobiio, was discovered m 1498 by 
Columbus who named it Assumption, and the British flag was first 
planttil in 1 580 It irds p issed into the hands of the Dutch 

and then oi the French and was finally ceded to the British in 
1S14 It formed pirt of the colony of the Windward Islands 
until 1889 when it was joined to Trinidad, Us legal and hscal 
arr mgements, however, being kept distinet Ten yeirs later it 
was m idc one of the wards of Trinidad under i warden md mag- 
istrate, Us revenue, expenditure and debt were merged into those 
of the united colonv, and 1 rmidad laws, with some few exceptions, 
were mule binding in Tobigo 

See Aspinall Handbook of the Indies, Colonial Office Lnt 

TOBIT, BOOK OF This book of the Apocrypha is a I 
religious novel which wis for many centuries exceedingly popular I 
both in Christiin ind Jewish circles m miny lands This is 
shown bv the multiplicity ot versions ind editions ivhirh have 
survived Moreover it i\as not without influence upon some of 
the writers whose woik is contumd m the Old Testament (t g , 
Daniel and some of the Psilms) Jewish psc udcpigraphists (eg, 
the authors of the Book of Jubilees, iht Testament of Job), 
some New Festament writers (eg, the Svnoptists, cs|)ecially in 
the description of the Resurrection and Ascension, St Paul the 
author [s] of the Pastor il Epistles) and numerous post-apostohe 
Chiistnn writers manv ot whom as did m particular Clement 
of Alexandria leguded U as Scripture’ But in one respect it 
has ichievcd a distinction shired bv no other Book of the 
Apocrypha, and by at most only one book (Jonah) of the Old 
Ttstiment U has made a remarkable appeal to the exponents 
of Christian Art and Us hero and his dog and certain dramitic 
incidents in his history becime in the Middle Ages, a favourite 
theme of the workers m ecclesiastic glass and mural decorations 

Date of the Work — ^Hit/ig’s relegation of the dale of writing 
to a time subsequent to the catastrophe of AD 70, Gnetz’s 
conviction that it belongs to the reign of Hadrian, RosenthaFs 


that It IS a product of the School of Rabbi Akiba, and even 
W R Smith’s attempt to connect it with the Maccabean revolt 
are no longer favoured Equally impossible is a date as early 
as 3 so BC which was once favoured by writers influenced by 
Ewald A date about 250 b c seems to present least difficulties 
The author wrote to inculcate respect for the dead, consanguine 
ous marriages, and practical virtues such as almsgiving He found 
the ultimate sanction for these ideals m the Old Testament, but 
when he set out to inculcate them m his tale he drew on earlier 
and even contemponry pagan models The Egyptian Tractate of 
Khons supphed him with the idea of a maiden possessed by a 
demon whom the god expelled It is also cUar that the widely 
diffused ‘ 1 able of the Grateful Dead” — a dead man reward 
mg the buner of his corpse — ^was much in his mind when he set 
out to write his book, but in this case it may have been less a 
matter of consulting a literary model than of reproducing the 
generil idias of a class of fables known to him from boyhood 
Similarly theie is no reason to posit any literary source, is 
J H Moulton formerly did, to account for the alleged Median 
and more specifically M igian elements m the book — e g , the dog 
the demon Asmodeus (Aesma daeva), the seven angels, the 
saving heavenly visitor (Raphael) These art mostly not char 
actensties of the later Zoroastrian system, but belong equally 
to its earliest phases, and m great part even to pre Zoroastrian 
Magianism which, by 250 b c , would be known wherever Persian 
tr iders and soldiers were to be found 
If, as IS suggested, the author was an Egyptian Jew of 250 b c , 
he may have written in Aramaic or m Greek Numerous 
attempts, based on the theory of mistranslations in the extant 
Greek texts from an Aramaic original have been put forward, 
but on tht whole the hypothesis that he was a Jew who ‘ thought 
in” Hebrew or Aramaic, while writing in the Greek of his pienocl 
suffices to explain the ‘ Sernitisms” which are observable m his 
Book Apart from the poem m ch there seems to be no 
reason for not regarding the book as a Iiterarv unity 
Bibliography — Sec D C Simpsons “Tobit ’ in Charles’ Apocrypha 
and Psendt pi^rapha of ihe Old J t si anunt Vol 1 (lyxOj PP 174-241 
(with Its bibliography) also id ‘The Chiei Rccinsions ot the Book 
of Tobit’ m the Journal of Theological Studies Vol xiv (1913) pp 
316-30 also Thf Bool of the Words of Tobit with an Introductory 
Essay by Frnest H Short and Reproductions of Paintings by the Old 
Masters, 1927 

TOBOGGANING, the sport of sliding down snow-covered 
hills and artificial lee shutes on the toboggan, i sled from 3ft to 
8ft long and 2ft to 3ft wide, formed of strips of wood from 
jin to Jm in width, fitted together and curved up at the front 
(Micmic Indian, tobaakan, sltdge) The toboggan is not so well 
fitted for use on roads that are not steep or very smooth as is 
the sled provided with runners, but is generally used on open 
hills, or upon artificial courses (chutes), which are very populir 
m Canada In Swit/erhnd tobogganing on this type of sled is 
called lugeing, and the sleds are known as luges, it is a popular 
sport with visitors to the Engadine, where both the sitting and 
ventre d terre position are prictised Ihe run from the top of 
the Schatzalp at Davos is one of the best luge runs m Switzerland 
On the big runs, of which the Cresta is the most fimous, the 
steel skeleton type of toboggan is invariably used and the runner 
IS equipped with knee and arm pads and a felt lined steel crash 
helmet to protect him m the event of accidents, specially eon 
strutted boots with steel spikes n nder steering and braking with 
the feet easy The Cresta is built with several turns banked up 
with solid ice {See also Coastinc ) 

The United States — With slight variations, toboggans art 
constructed, m the United States, in the same manner and of 
the same materials as in other parts of the world Toboggans arc 
best fitted for the soft fluffy snow of dry cold climates, their 
flat bottoms and curUd ui) fronts riding the surfaces with ease 
TThey are often used for transportation purposes where other con 
veyances art of no use Dogs sometimes called huskies, haul 
toboggans on hunting and camping trips through the north woods 
In Alaska, team‘d of dogs of from 2 to 12 animals are frequently 
used to pull toboggans loaded with supplies and provisions 
Toboggan rating between Alaskan cities is a popular sporting 
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event and very often the winner of a toboggan Derby will receive 
1 cash prixe of several thousand dollars 

TOBOLSK, a town m the Uralsk Area of the Russian S F S R , 
in 59® 22' N , 68® s' E , on the Irtysh river, below the confluence 
of the 1 obol Part of the town is low lying and subject to 
floods, but the upper part is 200 ft above the river and is crowned 
by an old fortress built in the reign of Peter the Great by Swedish 
prisoners, in imitation of the kremlin at Moscow The river is 
usually frozen from Nov 20 to May 14, and vessels from the 
Ob can reach the town m flood time , the S S Louise reached it 
from Hull m 1877 Twelve miles south-east are the rums of the 
“fort of kuthum’' (Isker, Sibir) captured by Yermak in 1581 
Tobolsk was founded by the Cossacks m 1587, and formerly had 
an active trade in fish and furs, but Omsk rapidly superseded it 
The only industrial enterprise is a preserve factory using cran- 
berries, rockcherry and honey If the railway constructed in 
3917 from Sverdlovsk to Saitkovo on the Tavda, is prolonged to 
Tobolsk, its trade may revive, and with it the former sawmilling 
and match industry The district around is noted for koustar 
(peasant) industries, especially carpentering, the making of fish- 
ing nets, carving on mammoth ivory and the preparation of wool 
and skins The Tobolsk province was th( earliest to be colonized, 
and also received the largest number of political exiles 

TOBRUK (anc Antipvrgos) , a fine natural harbour situated 
m Cyrenaica, Italian North Africa, on the N coast of Africa 
at the intersection of 32° N Lat , with 24° E Long (Pop 
I 500 ) The harbour, which is small but deep, and sheltered by 
high ground, opens to the east It is about 2^ m long by ^ m 
wide, the depth m the centre is over 40 ft and soundings of 
over 30 ft extend to within a very short distance of the shores 
It is the only safe port easily accessible to large vessels for over 
I 000 m between Stax in Tunisia and Alexandria Tobruk has 
long been the outlet for the trade of the oases which extend from 
Jarabule to Siwah 

TOCCATA, m music, a composition of indefinite form but 
of brilliant, fantasia like character, with a preponderance of run- 
ning passages, calculated especially to display the execution of 
the performer (It toccare^ to touch ) Among the earlier masters, 
Bach left some magnificent examples, developing the highest pos 
sibilities of the form {sec article on that composer), while well- 
known modern examples are those of Schumann and Debussy 

TOC H, an interdenominational organization for Christian 
social service, founded as a memorial to British youth who per 
ished m the World War At Hooge, in the first German liquid 
fire attack in July 1915, there fell a lad named Gilbert Talbot, 
lieutenant in the Rifle Bngide and son of the bishop of Win- 
chester In the following December in the hlcmish town of 
Popennght a soldiers^ club named “lalbot House” was opened 
m his memory 

In charge of this house was a Church of England chaplain, the 
Rev P B Clayton, M C , who created there a centre of rest and 
recnation unique m its kind In 1920 Clayton established in 
I ondon a new Talbot house, using, as this name was already 
appropriated, the signallers method of pronouncing its initials, 
namely “1 oc H ” The plan was to establish in the salient 
of London a house where men of all kinds would congregate and 
m iny of them live, dedicating a reasonable proportion of their 
leisure time to the service of their fellow men and, by including 
m its membership all men of goodwill 

In 1922 the movement had so extended, not only through 
houses or ‘‘Marks” as they are called but also m branches through- 
out the country that it became incorporated by royal charter, 
with HRH the Prince of Wales as its patron In 1928 it had 
extended through the English speaking world and beyond the 
confines of the British empire Capturing the imagination of 
youth by its call to service and sacrifice, developed on a wide yet 
deep mterdenommational Christ nn basis, drawing together men 
of dll (lasses and types often mutually antagonistic, it has become 
one of the greatest powers for good bv service to man, fellow 
ship of the most genuine kmd and sfiintual development and 
expression Regular membership involves a probationary test 
and the work of its members and branches is reviewed annually 


Each branch is entrusted with a Lamp of Maintenance, first 
lighted by the patron and relighted with simple ceremony at every 
meeting in remembrance of “the Elder Brethren’ and m rt 
dedication to the task they left unfinished — building a niw 
Jerusalem ” (R C G ) 

TOCHI VALLEY or Dawar, one of the chief routes into 
Afghanistan m the North West frontier Province of India It 
leads from the Bannu through tribal country, and is inhabited 
by the Dawari {qv) The valley is divided into two parts, known 
as Upper and Lower Dawar, by a narrow pass called the Taghrai 
Tangi, some tlurce m long Between Dawar and British territory 
IS the low range of uninhabited hills, which skirt the Bannu dis 
trict It was by this route that Mahmud of Ghazni effected 
several of his raids into India and the remams of a road flanking 
the valley and of defensive positions are still to be traced Aftci 
the Wazinstan Expedition of 1894 the Tochi was garrisoned by 
British troops, but when Lord Curzon reorganized the frontier 
in 1901, the British troops were withdrawn, and their plate sup 
plieci by tribal militia The chief posts are Saidgi, Idik, Miran 
shah, Dattd khcl and Sheranm The valley was the scene of 
action for the Tochi or Dawari Expedition under Brigadier 
General Keyes in 1872 and the Tochi Expedition under Generd 
Come Bird m 1897 Since the disturbances followmg the World 
War a motor road has been made up the valley 
TOCQUEVILLE, ALEXIS HENRI CHARLES MAU- 
RICE CLEREL, Comte df (1805-18^9), was born at Ver 
neuil on July 29, 1805 Alexis de Tocqueville became an assistant 
magistrate m 1830 A year later he obtained from the French Gov 
ernment a mission to examine prisons and penitentiaries m Amer 
ica On his return he wrote De la D^mocraHt en Amcrtque (1835 
3rd ed , 1868) It was at once caught up by influential members of 
the I iberal party in England, whieh country Tocqueville soon after 
visited, and where he married an Englishwoman Returning to 
I ranee, he was elected a member of the Acaddme dcs sacna s 
morales ct politiqucs (Jan 6, 1838) He sal m the chamber of 
deputies for several years both before and after the revolution of 
1 ebruary, becoming m 1849 vice president of the assembly, and for 
a few months minister of foreign affairs He was a warm supporter 
of the Roman expedition, but an equally warm opponent of Louis 
Napoleon, he was arrested at the coup dUtat, and retired from 
public life Twenty years after his first, he produced another 
book, De Vancteji rdgtmtf which almost, if not quite, equalled 
Its success His health was never very strong, and in 1858 he 
broke a blood vessel He was ordered to the south, and died at 
Cannes on April 16, 1859 His complete works, including much 
unpublished correspondence, were produced after his death in uni 
form shape by H G de Beaumont (Oeuvres complttes de 
Tocqueville f 9 vols 1S60-1865) 

During the last twenty years of his life, and for perhaps half 
that time after his death, Tocqueville had an increasing European 
fame He was the first and has remained the chief writer to put 
the orthodox liberal ideas which governed European politics during 
the first half or two thirds of the 19th century into an orderly and 
attractive shape He wrote the first reasoned political account of 
democratic government in America If not an entirely impartiil 
writer he wis neither a devotee nor an opponent of democracy 
See Heinrich Jacques, AUxis de Tocqueville ^ etn Lebens and Geistes- 
bild (Vienna, 1876) Jamts Brvee The Predtcltons of Tocqutvtlle 
(Baltimore, 1887), Count de Puymaigre, les Souvenirs d Alexis dc 
Tocqueville (1893, Eng trans 1896) and C orrespondance entre Alexis 
de Tocqueville et Arthur de Gobtneau (1908) 

TOD A, a mall pastoral tribe found on the Nilgin hills m south 
India Like the Nairs (qv), they form an islet of tall, well- 
bearded straight nosed men with rich brown complexions in the 
midst of the darker Dravidian peoples The women are lighter in 
colour, and wear a single garment arranged as a msntle The men 
wear a similar one as a plaid They practise adelphogamy, and 
have only three women to five men but female infanticide prob- 
ably only survives among the priesthood 
W H R Rivers, The Todas (1906) 

TODHUNTER, ISAAC (1820-1884) English mathema 
tician, son of George Todhunter, a Nonconformist minister was 
born at Rye on Nov 23, 1820, andKiied at ( mibndge on March i 
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1884 He was educated at University college, London, and at St 
John’s college, Cambridge He became a fellow of his college 
and college lecturer and private tutor Todhunter held many 
academic honours, and was a member of council of the Royal 
society He became an assistant master at a school at Peckham, 
ittcnding at the same time evening classes at the Umversity 
college, London In 1S42 he obtained a mathematical scholar- 
ship and graduated as B A at London university In 1844 he 
entered St John’s college, Cambridge, where he was semor 
wrangler in 1848, and gained the first Smith’s prize and the 
Burney prize, and in 1849 was elected to a fellowship and 
began his life of college lecturer and private tutor In 1862 he 
was madt a fellow of the Royal Society, and m 1865 a member of 
the Mathematical Society of London In 1871 he gained the 
Adams prize and was elected to the council of the Royal Society 
He died at Cambridge on the ist of March 1884 

^Treatise on the Differential Calculus and the Elements of 
the Integral Calculus (1852, 6th ed , 1873), Trfatise on Analytical 
Statics (185s, 4th cd , 1874) , Treatise on the Integral Calculus (1857, 
4th ed, 1874) , Treatise on Algebra (1858 6th cd , 1871) , Treatise on 
rlane Coordinate Geometry (1858, srd ed , 1861), Plane Trigonome- 
try (1859 4th cd 1869) , Spherical Trigonometry , History of 

the Calculus of Variations (1861) Theory of Equations (i86i, 2nd 
td 187s), Txamples of Analytical Geometry of Three Dimensions 
ird td , 187s) , Mechanics (1867) History of the Mathematical 
Theory of Probability from the Time of Pascal to that of f agrange 
(i86«;) Researches in the Calculus of Variations (1871), History of 
the Mathematical Theories of Attraction and figure of the Earth from 
Newton to laplace (1873) » Elementary Treatise on Laplace*s, Lam^ s 
and BesseVs Functions (1873) , Natural Philosophy for Beginners 
(1877) An unfinished work The History of the T heory of Flasticity, 
was edited and published posthumously in 1886 by Karl Pearson 

TODI (anc Tudtr), a town and episcopal see of the province 
of Perugia, Italy 26 m S of Perugia by rail on a steep hill 
above the east bank of the Tiber, 1,348 ft above sta level, and 
866 ft above the river Pop (1921), 5,776 (town), 18245 
(commune) Some portions of the ancient town wills — of two 
cnctmtcs an inner and in outer, the former attributed to the 
original Umbn in inhabitants, the 1 itter to the Romans — are 
preserved, while the mediaeval walls are still more extensive, and 
also remains of baths amphitheatre, theatre, and a substruction 
wall of massive masonry with four niches Here was found the 
bronze statue of Mars, now in the Vatican, some fine bronze 
objects of the 5th cent b c have been found in tombs Beneath 
the cathedral square at the highest point of the town, is i large 
Roman reservoir The Romanesque cathedral has a simple faqade 
(partly of the nth partly of the 14th century), with a fine portal 
and rose window In the same square are the massive Roman 
esque Gothic structures, Palazzo dei Prion (1213), the Palazzo del 
Capiitano del Popolo (c 1290) and the Palazzo del Podtsta (1293- 
1337) The Gothic church of S Fortunato with its nave and 
aisles of the same height, has a splendid portal 

Just outside the town on the west is the church of S Mana 
della Consolazione, one of the finest buildings of the Renaissance 
and often wrongly attributed to Bramante Contemporary docu 
ments prove that the interior was begun in 1508 by Cola di 
Matteuccio da Capraroh and the exterior completed in 131 fi- 
x') 24 by Ambrogio da Milano and Frincesco di Vito Lombardo, 
the slender dome was not added till 1607 

See Pirro Pnorc Alvi, Todi (1910) G Bellucci La regwne dt Todt 
pnma della storm , Perugia 1915, Bcndmclh in Monument t det Lincet 
xxiii , 609-684 , xxiv , 841-914 

TODLEBEN (or TOTLEBEN), FRANZ EDUARD 
IVANOVICH, Count (1818-1884), Russian engineer general 
was born at Mittau in Courhnd on May 20, 1818 He entered 
the school of engineers at St Petersburg, and passed into the 
army m 1836 In 1848 and the two following years he was em 
ployed, as captain of engineers in the campaigns against Schamyl 
m the Caucasus On the outbreak of war between Russia and 
Turkey in 1853 he served in the siege of Silistna, and after 
the siege was raised was transferred to the Cnmea {see Crimean 
War) Sevastopol while strongly fortified toward the sea, was 
almost unprotected on the land side Todleben though still a 
junior field officer, became the animating genius of the defence 
By his advice the fleet was sunk, in order to blockade the mouth 


of the harbour, and the deficiency of fortifications on the land 
side was made good before the allies could take advantage of it 
The construction of earthworks and redoubts was carried on with 
extreme rapidity, and to these was transferred, in great part 
the artillery that had belonged to the fleet 

It was in the ceaseless improvisation of defensive works and 
offensive counterworks to meet every changing phase of the 
enemy’s attack that Todleben’s peculiar power and originality 
showed Itself He never commanded a large army m the open 
field, nor was he the creator of a great permanent system of 
defence like Vauban But he may justly be called the originator 
of the idea that a fortress is to be considered, not as a walled 
town but as an entrenched position, intimately connected with the 
offensive and defensive capacities of an army and as susceptible 
of alteration as the formation of troops in battle or manoeuvre 
Until June 20 1853 he conducted the operations of defence at 
Sevastopol in person , he was then incapacitated by a wound 

In i860 Todleben was appointed assistant to the grand dukt 
Nicholas and he became subsequently chief of the department of 
engineers with the full rank of general He was given no com 
mand when war with Turkey began m 1877 It was not until 
after the early reverses before Plevna {qv) that the soldier of 
Sevastopol was called to the front Todleben saw that it would be 
necessary to draw works round Osman Pasha, and rut him off 
from communication with the other Turkish commanders In 
due time Plevna fell Todleben then undertook the siege of the 
Bulgarian fortresses After the conclusion of preliminaries of 
peace he was placed in command of the whole Russian army 
When the war was over he became governor of Odessa and 
hereditary count But his health was broken Eor some time 
after 1880 he held the post of governor of Vilna He died at 
Bad Soden near Frankfort on Mam on July i, 1884 

His great work on the defence of Sevastopol appeared in Russian 
French and German («> vols , 1864-72) Besides this he wrote a 
letter to (jcncral Brialmont on the operations around Plevna this 
was printed in thi Russian (ngincir journil and in German in the 
Archiv fur preusstsche Arfilleru offi tere (1878) 

See Bridlmont 1 e G^nhal comte T odleben (Brussels 1S84) , Life bv 
Schild r (in Russian St Petersburg 1883-87), Krahmer, Central 
\ Adjutant Graf T odlebin (Berlin, 1S88) 

TODMORDEN, a municipal borough and market town in 
the West Riding of Yorkshire Enghnd 19 m NNE of Man 
qhester on the L M S railway It lies m both the Sowerby par 
liamentary division of the West Riding and in the Middleton 
division of Lancashire Pop (1921) 23,892 It is situated on 
both sides of the river Calder at an altitude of about 500 ft 
and is surrounded by high moorland It is a railway junction for 
trans Pennine routes from Manchester Preston and Burnley to 
the industrial West Riding and the Calder and Rochdale canal 
connects it by water with Rochdale and with towns lower down 
the Calder valley The staple industry is the spinning and wcav 
mg of cotton and there are also foundries and machine works 
The municipal borough was incorporated in 1896 

TODY, a bird (Todus vtndts) inhabiting Jamaica with allied 
species m Cuba, Haiti and Porto Rico A stolid bird, the tody is 
brightly coloured m grasps green, with a crimson gorgt t It feeds on 
insects and, like its allies the king fishers, constructs burrows ip 
which to lay its white eggs 

TOGGENBURG, THE, an ancient county m the upper 
valley of the river Thur (Switzerland) On the death of the last 
count of Toggenburg (1436) Zurich and Schwyz in the first 
intercantonal war, disputed its possession Purchased by the 
abbot of St Gall in 1468, it was an area of constant strife be 
tween the abbots and the inhabitants, many among whom em 
braced Protestantism The Toggenburg war between the Roman 
Catholic cantons and Protestant supporters of the Toggenburgers 
resulted m a Catholic defeat (1712) and m the restoration of the 
ancient liberties To day it is a pleasant, highly prosperous part 
of the canton of St Gall, inhabited bv approximately equal num 
bers of Protestants and (Ilatholics Its exact limits are differently 
interpreted, but the entire upper valley of the Thur above the 
right-angled bend, near Wil, to the source near Wildhaus, is 
about 30 m long, and runs mainly south east to north west, be- 
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tween steep fir-clad slopes Near the valley head are the Chur- 
tirsten range (Hintcrruck, 7,575 ft ) southwards and the bold 
peaks of the Santes (8,215 ft) northwards The valley is well 
populated and has good through communications, a 20 m rail 
way runs from Wil, on the Winterthur St Gall mam line, to 
Ncsslau, and public omnibuses make use of the excellent roads 
beypnd, crossing the watershed near Wildhaus for Gams m the 
Rhine valley The Toggenburg as a holiday area is still mainly 
confined to the Swiss themselves The pastures throughout are 
unusually rich, but the predominant pastoral occupation of the 
upper half is replaced by manufactures, chiefly muslins, in the 
lower half The old market centre of the valley was Lichtensteig, 
now surpassed in point of size and importance by several well built 
towns and villages, of which Wattwil (pop 6,100), near the 
entrance of the Ricken tunnel, is the largest 
TOGGLE-LEVER, a combination of three levers, one 
being at right angles to the other two, and arranged so as to 



A LATERALLY MOVING ONE 

push against their closely set ends One of the litter is pivoted 
it a fixed position, while its companion has endlong freedom 
Great power is obtained by the action of the lateral lever forcing 
the other two into a straight line One practical application is 
seen m the diagram, where the lateral lever is a rod, or pitman, 
given a short up and down motion from an eccentric on a shaft 
fitted with a heavy flywheel As the pitman rises, it forces the 
toggles (which arc wide pieces in this case) into line, and exerts 
great pressure against the pivoted jaw The latter crushes rock 
or stone against a fixed jaw face Another valued application of 
toggles IS m power presses for drawing hollow sheet metal 
articles, sitch as bowls, pans, etc , from the flat sheet This 
operation necessitates holding the sheet firmly around the die 
during the drawing The toggle mechanism does this and trans 
fers the great stress direct to the frame of the machine, instead of 
throwing it on the crankshaft 

TOGO, HEIHACHIRO, Count (1847- ), Japanese ad 

miral, was born in Kagoshima, the son of a petty retainer He 
joined the navy in 186? and his first engagement was the 
“Kwaiten” five years later He studied naval science and naviga 
tion m England from 1871 to 1878, and first became a prominent 
figure when, in 1894, as captain of the cruiser “Naniwa,' he sunk 
the Chinese troopship “Kowshmg’' en route for Korea thus pre- 
cipitating war with China When the Russo Japanese conflict 
broke out in 1904, he was appointed to the command in chief of 
the Japanese fleet, and under his direction various brilliant opera 
tions took place, culminating in the battle of the Sea of Japan 
when the Russian fleet was annihilated For these services he 
received (1907) the title of count In 1906 he was made a mem 
her of the British Order of Merit (See Russo Japanese 
War) 

TOGOLAND, a country of West Africt (the Irench and 
German form is Togo) The maritime zone forms part of what 
was distinguished as the Slave Coast, it lies between the Gold 
Coast and Dahomey and extends from i® 14' E to i® 38' E 
Annexed to Germany in 1884, it was given a hinterland of nearly 
35,000 sq miles Since 1919 it has been divided into British and 
French spheres (see mfra) 

Physical Features* — The coast is low and sandy and is formed 
by the detritus deposited by the sea current called Calema It is 
perfectly straight, without harbours, and approached only through 
a dangerous bar This coast strip, but 32 m long, is nowhere 


more than 2 m broad It masks a series of lagoons of which 
the largest, occupying a central position, is called the logo Avon 
or Haho lagoon Behind the lagoons an undulating plain stretches 
some 50 miles The Sio and Haho, the two largest rivers of the 
coast region, both flow into the Togo lagoon These rivers rise 
on the eastern versant of a chun of mountains which traverse 
the country m a south-westerly to a north easterly direction It 
has no general name but in the south is c died Agome It is most 
elevated in its southern portion, Mt Dabo having a height of 
3,133 ft and Mt Atilakuse 3 248 feet Its general elevation is 
between 2 000 and 2,500 ft , on the north west side of the range 
the country is table-land, some 600 to 1,000 ft high Baumann 
Spitze (3,215 ft ) is an isolated peak in 6® 50' N , 0° 46' E , east 
of the mam range South and east of the range the country, apart 
from that watered by the coast streams, drains to the Mono river 
which, in its lower course, forms the Togohnd Dahomey frontier 
The greater part of the country lies west and north of the chain 
and belongs to the basin of the Volta The chief river tnversmg 
it (north to south) is the Oti, a tributary of the Volti 
The climate on the roast is hot, humid and unhealthy There 
are two wet seasons, the first lasting from March till June the 
second from September to November A marked feature of the 
climate is the prolonged period December to April, in which the 
dry wind called harmattan prevails The rainfall is thought to 
average 55 m a year m the southern districts On the tableland 
seasons of drought are not uncommon 

Coconut palms, introduced by the Portuguese, grow along the 
coast and for 80 m or so inland T he lagoons are surrounded by 
dense belts of reeds and the coist land is covered with low, dense 
bush There are forests of oil palms rubber trees and vines, and 
timber and dyewood trees There are ram forests on the moun 
tains and along the river valleys On the hills the baobab and 
hyphaene palm are characteristic on the plateau are stretches of 
open savanna and pirk like country wiih clumps of silk cotton 
and shea butter trees The fauna resembles that of other parts 
of West Africa, it is poor on the coast 

Inhabitants — In the southwest the inhabitants are negroes 
of the Twi speaking clans, while on the coast and in the south east 
they are members of the Ewe (Dahomey) tribes Among the coast 
people there is a distinct infusion of Portuguese blood and m all 
the ports are descendants of Brazilian negroes who returned to 
Africa during the 19th century The northern tribes are distinct 
from the coast tribes, arc of finer jihysique and until recently 
went almost naked Among these tribes the Mamprusi and 
Dagomba, the Kotokoli and Bassari may be noted Though the 
Togoland natives number fewer than one million over 40 different 
languages are spoken As is common m West Africa the people 
are divided into a large number of independent tribes, each under 
its own head chief, who is, however, subject to the authority of 
a council of sub chiefs and leading oflicials The use of poisoned 
arrows by the northern tribes still prevailed m 1928 In the coast 
lands the inhabitants are tridcrs and agriculturists, in the interior 
they are largely pastoralists The people are mostly pagans, but 
some thousands have embraetd Christianity or Islam 
There are a number of ancient towns on the coast and lagoons 
Togo IS on the south eastern shores of the Togo lagoon On the 
narrow spit of land between the lagoons and the sea are Bagida 
and Porto Seguro — ^the last named one of the oldest towns on the 
Slave Coast and the port of Togo town — and close to the eastern 
frontier Little Popo called by the Germans Anecho On the 
Volta, a short distance above the Oti confluence are the adjacent 
towns of Kete Krachi, on an affluent of the Mono in 7® N is 
Sagada In the north are Yendi and Sansanc Mangu both on 
trade routes between Ashanti and the Niger countries Lome, the 
chief port, is at the eastern end of the coast 
Economic Development Under the Germans — In the 30 
years the country was under German rule attention was paid 
chiefly to agriculture, trade and communications A jetty was 
built at Lome and from it two railways started, one — opened in 
1907 — ^went north north west to Palime (72 m ), the other — 
opened in 1911 — due north to Atakpame (105 miles) Along the 
coast a railway connected Lome with Anecho and several good 
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roads had been built Germans started plantations of coffee, cocoa, 
kola nuts rubb( r and cotton, but the most valuable trade was m 
palm oil and kernels Ihtrc was also a tridc in maize, ground nuts 
and shea butter Several inland tribes reared cattle and sheep and 
on the tableland horses and donkeys Strict labour regulations 
were enforced on the natives Direct steamship communication 
was mamtamt d with Hamburg and Bremen and most of the trade 
was with Germany The value of exports rose from ii 53,000 in 
1 000 to £498,000 m 1912 In the same period imports increased 
from £176 000 to £571,000 In 1912 the chief exports were palm 
oil and kernels (£240000), rubber (£48,000) live cattle (£30, 
000) cotton (£26,000) and miize (£12000) In 1913, the last 
complete year of German rule, the total exports were valued at 
£457000, the imports at £531,000 The European population 
(1912) was 368, of whom 327 were Germans 
The British Sphere. — The British sphere adjoins the Gold 
Coast It has an area of 13,040 sq m and a pop (1921 census) of 
of these 9,652 were Christians and 5,678 Mohammedans 
European residents ( 1927) numbered under 50 The sphere is di 
vidcd into two sections, the northern being administered as if it 
formed part of the Northern Hrntones of the Ciold Coast, the 
southern as if it formed pait ot the (lold Coast Colony The 
southern section is known as the Ho district and has some 80,000 
inhabitants who arc more advanced m civili7ition than their 
northern ncighboins Ihe chief towns arc Ho ind Kpuido In 
this district large areas are given over to cocoa and smaller areas 
to cotton, There is also an oil pilm belt The northern section is 
divided into districts of which Kete Krachi — in which there are 
cotton plantations — adioins the Ho district This northern district 
contains the towns ot Kctc Knchi (pop about 9000) and Yendi 
(4 500) Tndt in the north is chiefly m cattle and foodstufts The 
exports of the British sphere as a whok arc mainly cocoa, cotton 
and palm kernels and palm oil, the chief imports are cotton piece 
goods clothing salt, tobicco and kerosene The division of Togo 
land left the whole railway system in the I reneh sphere and the 
railway from Palirne to Lome, which runs close to the border of 
the Biitish sphere and is near to the chief cocoa farms, takes a 
large share of the trule The ulmimstration has, however, built 
good roads in the British spheie and a niotoi ferry over the Volta 
at Senchi connects the southern British section with the road 
system of the Gold C oast colony Separate stUistics of the trade 
between the British sphere ind the Gold Coast are not kept, the 
following hgures relate to the trade crossing the frontier of the 
Trench sphere — ^Yeir ending March 31, 1924 Exports £115 230 
(cocoa £99 585), imports £24400 Year 1926 ex\aorts £148000 
(cocoa £135 30 o), imports £26000 In taking over the adminis- 
tration the Gold Coast authorities determined that the British 
sphere should have the sirne high standard in regard to public 
health public works and educUion as the Gold Coast had Con 
sequently expenditure for several ytais greatly exceeded revenue 
French Sphere — ^The French sphere which adjoins Dahomey 
on the cast, has an area of 21,893 sq miles In 1927 the pop was 
742 808 natives, 331 Europeans and 49 Syrians The sphere is 
administered as a separate entity the chief official being styled 
commissioner He is aided by an Economic and Financial Council 
(created in 1924), consisting of officials merchants and nine 
native representatives Th( native members are chosen by popu 
hrlv elected councils and not ibles established in each district 
into which the sphere is divided 

The products and trade are similar to those in the British 
sphere cocoa and cotton being of growing imjiortancc There is 
\lso a tride m copn, an industry in the hands of the coast natives 
Lome (pop about 6 000) is the capital and centre of the external 
trade The chief imports, cotton piece goods, come almost entirely 
from Grt at Britain Exports were valued at 17 000 000 frs m 1922, 
and at 79000000 in 1926, in the same period imports rose from 
10000000 frs to 99000000 frs hrinct supplies about 25% of 
the imports and takes halt of the exports In liscal matters the 
I reneh authorities sought to build up a reserve from which to 
undertake public works and n venue for several years exceeding 
expenditure a sum equil to £**50000 had been accumulated by 
1927 in which year the budget was balanced at 33 380000 frs 
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(£2 670 000 ) A programme of public works was then put in hand 
HISTORY 

Foundation of a German Colony. — When Dr Gustav 
Nachtigal was sent by the German Government to west Africa m 
1884 as imperial commissioner on an annexation errand, he had 
the fortune to find between the Gold Coast (British) and 
Dahomey (I rcnch) a small stretch of the Guinea coast, sover 
eignty over which was not claimed by any European Power The 
king of Togo — the ruler of this little patch — was induced to sign 
a treaty (July 5, 1884) placing his country under German suzer 
ainty Thus Togoland was founded and by arrangement mad( 
with Great Britain and I ranee a coast line of 32m was obtained 
Before the coming of the Germans as rulers, Portuguese, British, 
I rcnch and German firms had trading agencies along the lagoons 
behind the coast In earlier days trade was chiefly m slaves (ex 
ported) and gm (imported) , in later days the products of the oil 
palm had taken the place of slaves The natives were in general 
dependent upon the rulcis of Dihomcy or Porto Novo, but the 
towns of Little Popo and Togo were c ipitals of small States which 
claimed freedom With the devclopimnt of I rcnch interests in 
Dahomey there was the prospect uf these minute kingdoms being 
absorbed by 1 ranee In Togo town, however, Bremen merchants 
were influential and this fact helped Nachtigal to conclude his 
treaty Germany at once advanced claims to a large hintcilmd 
and this caused a great deal of negotiation with Great Britain and 
Trance It was not until 1899 that the inland frontiers of Togo 
land were fixed, Germany securing an area somewhat larger thin 
Ireland Many of the tribes expressed preference for Irench or 
British rule respective!) but the Germans had no gre it difficulty in 
making good their authority The people were f iirly good agn 
cultunsts and the Germans steadily developed the resources of 
the country, they created a poit — Lome — and built railways 
After 20 years’ work Togoland w is self supporting, it was the only 
German colony m Africa to attain that position 

The World War-r-In the first month of the World War (Aug 
1914) Togoland was conquered by a British force from the Gold 
Coast under Capt (temp Lt col ) T C Bryant aided by de 
tachments sent by the French from Dahomey Before surrcndei- 
mg, the Germans blew up the powerful wireless station at Alak 
pame, which had been completed a little earlier in the year and 
which communicated directly with Berlin Thereafter the western 
part, including Lome, was administered by the British and the 
eastern part by the French Germany renounced her sovereignty 
by the Treaty of Versailles and the Supreme Council gave the 
mandate for its government to Great Britain and France The 
first division made m an Anglo French agreement of July 10 
1919, gave dissatisfaction to French colonial circles, as it left 
Lome to Great Britain, and by a convention of Sept ^0 1920, 
m exchange for an enlarged British area in the interior, Lome and 
the whole seaboard went to France Both spheres are governed 
under mandates approved by the Couniil of the League of Na- 
tions on July 20, 1922, and, m each, citizens of the United States 
have obtained the right to equal treatment with the nationals of 
the members of the League In both spheres the administration 
was earned on with the co operation of the natives and without 
friction, there being a great development in trade 

See H Klose, Togo untcr deut^cher Flagge (1899), a comprehensive 
survey with bibliography, Togoland^ a British Foreign Office hand- 
book (1020) and the annual reports published by the British and 
French Governments on their respective spheres (F R C ) 

TOKAJ, a town m Hungary, at the confluence of the Bodrog 
and the Tisza and at the foot of the Hegyalja mountains which 
slope from a height of 2,700 ft to a hilly pi iteau of 1,500 ft near 
Tokaj Here is the vineyard region of nearly 1 50 sq m on a vol 
came soil The vines are believed to have been introduced by 
Italian colonists in the 13th century I rom their grafies is pro 
duetd the famous wine Tokay, the trade m which is the principal 
occupation Pop (19.-0) 5,073 

TOKAT, the chief town of a vilayet in Asia Minor It is 
situated m the Sivas-Samsun chaussee, altitude 2,280 ft , at the 
mouth of a rocky glen which opens out to the broad valley of the 
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Tozanli Su, a tributary of the Yeshil Irmak It ro^^ to impor 
tance under the Seljuks Pop (1927), 77 579 The industnes 
are the tmnufacture of copper utensils and yellow leather, and 
the stamping of colours on white Manchester cotton 
TOKELAU ISLANDS, see Pacific Islands 
TOKUGAWA, YOSHINOBU, Princf (i837-i9n)» 
Japanese statesman, was bom on Sept 29, 1837 at Tokyo He 
was the last of the Tokugawa Government, succeeding as shogun 
the 14th shogun, Icmochi, in 1866 Realizing after a year’s time 
that the proper government of the country was impossible on the 
lines of feudalism, which was a bar to all progress and a source 
of continual internal strife, the shogun handed his resignation to 
the emperor on Oct 14, 1867 This act of sacrifice was the pre- 
lude to the enlightened Meiji era which dates from the beginning 
of 1868 Tokugawa, having renounced his shogunate nghts, went 
into a strict retirement from which he never emerged He even 
nnounced the succession to his title for his direct heir in favour 
of a collateral branch of the family, the first to inherit the title 
being Prince lyesato Tokugawa for many years president of the 
house of peers The Emperor Meiji accepted the renunciation 
but he conferred on him another title of prince to be bequeathed to 
his son He died on Nov 21, 191^ at Tokyo 
TOKUTOMI, IICHIRO (1863- ), Japanese journalist 

and author was born at Kumamoto in Jan 1863 and educated at 
the Doshisha, Kyoto In 1887 he issued i monthly magazine, I he 
Friend of the Nation, and in 1890 started in Tokyo the daily 
Kokumin Shumbun (Nation), of which he was proprietor and 
editor He also began to issue in the same year 1 he Far East an 
English monthly Tokutomi, who was appointed a crown member 
of the House of Peers in igii published many important political 
and historical works including Ihe Future Japan (1886) and 
History of Modern Japan, not yet complete In 1924 the Imperial 
J ipancse Academy awarded him the emperor’s medal in recogni- 
tion of the merit of his works on Japanese history 
TOKYO, the capital of the empire of Japan, situated m 35® 
41' N and 139° 45' E , at the held of the bay of the same name 
on the south east coast of the mam island In old times the city 
w IS filled Yedo The city stands on the banks of the river Su 
inida, which, although wide, is unnavigable by vessels of large 
tonnage owing to its shallowntss Yokohama, with which Tokyo 
IS connected by iS m of railway, is practically the port of the 
cipital The trims of the Tokai do line, starting from the Shim 
bishi station, run westwards to Kobe, thence to Shimonoseki, at 
the Western end of the mam ishnd, a distance of 700 m The 
Uyeno station is the starting point for trams to Aomori, a town 
460 m away, at the northern extremity of the ishnd The area 
of Tokyo 18 about loo sq m Topographically it may be divided 
into two parts, upland and lowland (Yamanote and Shitamachi) 
There are hills varying in height from 50 to 130 ft m the upland 
district, that is to say, the outskirts of the city from north to 
west Lowland Tokyo, that part of the city covering the flats on 
both sides of the river Sumida, is intersected by a system of 
finals The Nihon-bashi (Bridge of Japan), in the district of the 
same name, is famous, from this point all distances m Japan are 
measured The largest bridges are those named Azuma, Umaya, 
Ryogoku, Shm-o and Eitai over the Sumida 
1 he streets are still, in some places, narrow and irregular , elec- 
tne tramcars run throughout the city carrying passengers at a 
uniform rate of 5 sen, which means that it is possible to travel 
some 10 m for about one penny The jmrikisha, drawn by one 
man or sometimes two men, which were formerly the chief means 
of passenger conveyanie, have notably decreased in number since 
the introduction of the trams Tokyo suffers frequently from 
earthquakes The numerous residences of the daimyos were the 
chief characteristics of the old town, especially in the Kojimachi- 
ku Many of these have been demolished and government offices 
erected on their sites , others have given place to new streets and 
houses Nearly m the centre of Kojimachi ku, on an eminence, 
"surrounded by moats, stood the castle of Yedo, formerly the resi- 
dence of the shfiguns, which was burnt down m 1873 The im- 
ix;nal palace was subsequently erected on this site The palace is 
half European and half Japanese in its style of architecture The 


Niju bashi is the mam entrance Hibiya Park is modelled on the 
European style while retaining the special features of the Jap 
anese gardeners’ art The hrgest and most beautiful arc those in 
Shiba and Utno formerly the mausolea of tht shoguns In Ueno 
too are the Imperial Museum, the Imptriil Libnry and the /o 
ological Gardens The famous temple of Kwannon the goddess of 
mercy is m Asakusa F*ark m which a i>ermancnt fair is 
held 

Administration. — For administr itive purposes lokyo is ch 
vided into fifteen districts or Ku, of which Kojimachi, Hongo 
Koishikawa Ushigome Yotsuya, Akasaka, Azabu and Shiba are 
situated in the upland portion, while Kanda, Kyobashi, Nihon 
bishi Shitaya, Asakusa Honjo and Fukagawa are m the lowland 
Suburb in Tokv 5 is divided into eight districts or Gun, which, with 
the city proper, collectively form the Tokyo 1 u (prefecture), 
under the general control of one governor called Fu C hiji Ques 
Uons affecting the interests of the whole 1 u come before the Fu 
kwas, or pretcctural assembly, made up of representatives from 
both Ku and Gun, and a preftctural council, of which the governor 
IS president, while matters concerning the city alone are discussed 
by a Sht kvmt, or municipal assembly, and administered by a mu 
nicipal council, of which the Shicho or mayor is president There 
IS a regular water supply worked by the municipality Both po 
lice and fire brigade are under the command of a single Keishu 
sokan (insj)ector general) The telephone system is extensive, 
including long distance wires to Yokohama, Osaka and other large 
towns There are many schools for advanced students devoted to 
(he various branches of science mechaniis and art The imperial 
university of Tokyo, which consists of the colleges of law, medi 
cine literature science engineering and agriculture, is the prin 
cipal institution of learning in the empire There are several 
daily newspapers as well as weekly and monthly publications of 
all kinds In the lowland part of the city and m the suburbs 
there are many factories, the ir number having so much increased 
recently that Tokyo may now be described as an industn il city 

Population. — There are no reliable data as to the population 
of Yedo during the shogunate Owing to the influx caused by the 
periodical visits of the dumyos (feudal lords) with their nu- 
merous attendants, it probably exceeded li million during the 
period 1800-50 In 19'" 5 the population was 1,995 567 

History — No mention is made of Yedo or Tokyo m Japanese 
history before the end of the 12th century It appears to have 
assumed no import ince till about 1457, when Ota Dokwan a 
general in the service of Uyesugi Sadam isa governor of Kama- 
kura, built a castle here About thirty years later the town fell 
into the hands of Hojo of Odawara, and on his overthrow by 
Hideyoshi and lyevasu the castle was granted to the latter, who 
was the founder of the shogun house of Tokugawa In 1590 
lyeyasu made his formil entry into the casth of Ytdo, the extent 
of which he greatly tnhrged From this date the real importance 
of Yedo began The family of the Tokugiwis furnished the sh 5 - 
guns of Japan for nearly three hundred years, and these resided 
during thit period at Yedo At the rcstonlion in 1868 the sho 
gunate was abolished, and the population of Yedo speedily de- 
creased A fresh vitality was impirted by the transfer of the 
court from Kyoto, and the town then received its present name 
Tokyo (eastern capital) In Sept 19 '>3 a disastrous earthquake 
followed by extensive fires razed several districts of Tokyo to the 
ground An area of 25 sqm was burnt and numerous bridges 
were destroyed Reconstruction of a purely temporary nature was 
rapid Shimb shi bridge was re opened m 1925 but m the same 
year the new Parliament buildings were destroyed by fire 

University (5ee Universities) — By recent imperial ordi- 
nances and various other developments this has become the centre 
of progressive university education in Japan It has now faculties 
of law, medicine, engineering, agriculture and economics, m addi- 
tion to those of science and letters, with no less than 255 members 
of the academic staffs The Tokyo astronomical observatory is 
directly attached to the university, which also takes a definite 
part in the compilation of nation il and geographical records By 
Law 8 of March 27 1922, the Government appropriation for the 
university was sanctioned as 2,984,805 yen 
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TOLAND) JOHN (christened Janus Junius) (1670-1722), 
English deist, was born on Nov 30, 1670, near Londonderry, 
Inland Brought up a Roman Catholic, in his sixteenth year he 
became a zealous Protestant He studied at Glasgow, and then 
It 1 eidcn under the f imous scholar I nedneh Spanhcim He went 
in 1694 to Oxford where he began the book which made him 
famous — his Chnstumity not Mysterious (1696 anonymous, 2nd 
td in the same year with his name, 3rd ed , 1702, including an 
Apology for Mr loland) It gave great offence, and several 
replies were immtdiitely published The author was prosecuted 
by the grand jury of Middlesex, and, when he attempted to settle 
in Dublin at the beginning of 1697, he was denounced from the 
pulpit and elsewhere His book having been condemned by the 
Irish parliament (btpt 9, 1O97) and an order issued for his 
arrest, Toland fled to England The resemblance, both m title ind 
in principles of his book to Locke’s ReasonahUness of Christian 
ity^ led to a prompt disavowal by Locke of the supposed identity 
of opinions, and subsequently to the famous controversy between 
Stillingflect and Locke loland s next work of importance was his 
Lifi of Milton (1698) in which a reference to the numerous 
suppositious pieces under the name of Christ and His ipostles and 
other great persons ’ provoked the charge tint he had called in 
question the genuineness of the New Testament writings Toland 
replied in his Amyntor^ or a Defence of Miltons Lift (1699), 
he opened up the question of the history of the scriptural canon 
In 1701 loland spent a few weeks at Hanover as secretary to the 
embassy of the earl ot Macclesfield, and was receivtd with favour 
by the elertress Sophia m acknowledgment of his book Anglia 
Ltbtra, a dt fence of the Hanoverian succession On his return 
trom the Continent he published Vtndtcius Ltbertus (1702J, in 
whieh he described Chnstianity not Myshnoiis as a youthful 
indiscretion I he next ye ir he visited Hanover and Berlin, and 
was again graciously received bv the electress and her daughter 
Sophia Charlotte, queen ot Prussia, the “Serena” of the Utters 
published on his return to England (1704) In two of these {A 
Letter to a Gintlcman in Holland, and Motion essential to 
Matter)^ ostensibly an attack on Spinoza, he anticipated some of 
the speculations of modern materialism The Account of the 
Lourts of I^russta and Hanover (1705) was used by Carlyle in his 
Life of Fredtntk the Gnat 1 rom 1707 to 1710 lohnd lived 
in varying circumst inccs on the C ontinent In 1709 he published 
(at Ihe Hague) Adtisidaemon and Ongtms Judaicae The last of 
his thcologicd works were Nazannus, or Jtmsh Gditik and 
Mahoftutan Christianity (1718) in which he maintained that the 
early Christians were Jewish Christians observing the Mosaic law 
and that their successors ware the Nazirents 01 Lbionitcs after 
wards rt girded as heretics by the Church 
His last book, Pant heist icon (1720), gave great offence He died 
on Mirch 11, 1722 in London, as he had lived in gre it poverty, 
with his pen in his hind The term “free thinker’ was first 
applied to Tolincl, who indeed uses it himself 
See Mosheim’s Vmdtciae anitquae ehnsttanorum dtsetpUnae (1722), 
containing the must cxhiustuc account of Toland s life and writings, 
i Life of loland (1722) by “one ot his most intimate friends’’ 
Memoirs of the life and Writings of Mr John Toland bv Des 
Mai/caux, prefixed to The Miscellaneous Works of Mr John loland 
(London, 1747) , and also G Bcrthold, John loland und dcr Moms- 
mus der Oigenwart (1876) 

TOLEDO, a province of Spain, formed in 1833 from part of 
New Castile, bounded on the north by Avila and Madrid, east 
by Cuenca south by Ciudad Real and west by Caeerts Pop 
(1920) 442 933 , area 5 919 sq miles The surface is mountainous 
Towards the centre there arc extensive tablelands, but the whole 
of the south and east is occupied by the Montes de Toledo, and 
the hills which separate the waters of the Tagus on the north from 
those of the Guadiana on the south Toledo is well watered by 
the Tagus (qv) and its numerous aflJuents Gold, silver lead, 
iron quicksilver copper tin and other minerals have been discov- 
ered but the mining industry does not prosper and there is little 
export trade in agricultural prbducts The pnncipal manufactures 
are silk and Ayoollen cloth, earthenware, soap, oil, chocolates, 
wine, rough spirit (aguardiente), guitar stnngs and arms There 
lb also a small trade in charcoal and timber The province is 


traversed by three lines of railway — that of Madnd-Seville--Cadiz 
m the east, Madrid-Toledo-Ciudad Real through the centre, and 
Madnd-Ciceres Lisbon m the north 

TOLEDO, the capital of the Spanish province of Toledo and 
formerly of the whole kingdom, 47 m by rail S S W of Madrid 
on the river Tagus, 2,400 ft above sea-level Pop (1920) 25 251 
Toledo IS of immemorial antiquity, it was a stronghold of the 
Carpetam and may have been a Carthaginian trading-station Livy 
(xxv 7) mentions Toletum as urbs parva, sed loco muntta, which 
was captured by the Romans in 193 bc Under Roman rule it 
became a colonia and the capital of Carpetama Its ecclesiastical 
importance is coeval with the introduction of Christianity into 
Spain, there were numerous church councils held here, notably 
m 396, 400 and 589, and here also was the chief battle ground 
m the long political and religious struggle which ended (589) 
in the triumph of Spanish Catholicism over Ananism From the 
reign of Athanagild (534-547) until the Moorish conquest in 
712 Toletum was generally regarded as the capital of Visigothic 
Spam The Moorish chroniclers grow eloquent over the treasures 
captured by Musa and his army m 712 1 olaitola, as the city was 
then called, prospered under the Moors, first as a provincial 
cipital in the caliphate of Cordova, governed by an emir (712- 
i03S)» afterwards as an independent state (1035-85) Its rulers 
protected the large Jewish colony, founded extensive silk and 
woollen industries, and made their city an important centre of 
Arab and Hebrew culture, one of the great names associated with 
it being that of Rabbi ben Ezra (1119-74) The Spanish and 
Jewish inhabitants adopted the language and many customs of 
their conquerors becoming “Mozarabs, ’ but retaining their own 
creeds In 1085 Alphonso VI of Leon and Castile captured 
Toledo, aided by the Cid, and in 1087 made it his capital its com 
mcrcial and political decline dates from 1360, when Philip II 
chose Madrid as his capital 

Toledo occupies a rugged promontory of granite, washed on 
all sides except the north by the Tagus, which here flows swiftly 
through a deep and precipitous gorge 1 ram a distance it has the 
aspect of a vast fortress, built of granite defended by the river 
and by a double wall on the north, and dominated by the towers 
of Its cathedral ind alcazir The ibsence of traffic in its maze 
of dirk and winding alleys creates a silence uncommon in so 
large a city The principil plaza is the arcaded Zocodovtr, de 
scribed by Cervantes in the Novelas ejtmplares The houses, tall, 



The PUENTE DA ALCANTARA ACROSS THE TAGUS RIVER A MOORISH 
BRIDGE REBUILT IN THE 13TH AND 17TH CENTURIES 


massive and sombre, are entered by huge iron-studded doors, 
and most of their windows open on a sheltered inner court (patio), 
the walls facing the street being often blank, though their 
monotony is sometimes relieved by carved stone work 
The Tagus is spanned by two fortified Moorish bridges, the 
Puente da Alcantara, on the north east, which was rebuilt m the 
13th and 17th centuries, and the Puente de San Martin, on the 
north-west, founded in 1212 and rebuilt in 1390 The Mudejar 
Puerta del Sol is the finest of several ancient gateways, among 
which the Puerta Visagra (1550, restored 1575), and the Puerta 
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del Cambroli (1102, restored 1576) are also interesting The 
Puerta Visagra Antigua, a Moonsh gateway of the gth century, 
has been walled up, but its ongmal form is preserved The Alc 4 ear, 
a huge square buildmg with a tower at each comer and a hne 
arcaded potto, stands on the highest ground in Toledo, originally 
the site of a Roman fort, and now a military academy Its fine 
fagadc designed by Juan dc Herrera, a gateway by Alonso dc 
Covarrubms and a staircase by Herrera and Franasco de Villal- 
pando have been preserved The Ayuntamiento, or City hall, is a 
1 5th century building with 1 7th century alterations by Domenico 
Thcotocopuli (el Greco) 

The cathedral occupies the site of a Visigothic church St 
I erdmand founded the present cathedral in August 1227 The 
completion of the mam fabric wis delayed until 1493, while many 
of the chapels and other subordinate buildings were added even 
later, thus Renaissance and baroque features have been introduced 
into a design which was originally Gothic of the i^th century 
The interior is 395 ft long by 178 ft broad and is divided by 84 
pillars into five naves, with central lantern and choir, and a com 
plete senes of side chapels Most of the chapels date from the 
i^th and i6th centuries, and are very magnificent in detail The 
superb stained glass windows, chiefly ot Flemish work, belong to 
the same period and number 750 The choir-stalls, placed in 
alabaster recesses divided by columns of red jasper and white 
marble, are among the finest extant examples of late mediaeval 
and Renaissance wood carving, though rivalled by the retablo, 
which rises behind the high altar to the roof The treasury, 
reliquanes and library still contain many priceless mss and works 
of 'irt, including the silver monstrance executed by Enrique de 
Arfe 111 1524, and paintings by Goya, El Greco, Titian and Ru 
bens In the Mozarabic chapel mass is still performed daily 
according to the Mozarabic liturgy which was also used in six of 
the parish churches until about 1850 {See Mozarab ) 

Apirt from tlic cathedral many of the other churches are of 
great interest and beauty beveral of them notably banto Tome 
and San Vicente, contain masterpieces of El Greco (d 1614), 
many of whose pictures arc collected in the Casa del Greco, founded 
by tht Marques de Vega Inclan The Franciscan convent and 
church of San Juan de los Reyes (florid Gothic) were founded m 
147O by Ferdinand and Isabella El C nsto de la Luz was originally 
1 mosque, built m 922 and incorporating some pillars from an 
older Visigothic church Santo Tome, also a mosque, was recon- 
structed in the Gothic style dunng the 14th century El Crist o 
de la Vega, formerly known as the Basilica de Santa Leocadia, 
occupies the site of a Visigothic church built in the 4th century 
to mark the burul place of the saint The Mudejar Santa Mana 
La Blanca became successively a synagogue, m the i ^th and 14th 
centuries, a church (1405), an asylum for women (1550), bar- 
racks (i79i-'98) and again a church 

Toledo’s characteristic industry is the manufacture of swords, 
carried on by private firms and especially m the royal factory 
(1788), which, like the railway station, is about i m from the 
city Toledan blades have been famous for 2 000 years, the culler 
toletarvus being mentioned in the iynegittca of Grattius 
(Fahscus), dunng the ist century b c The industry throve under 
the Moors and especially dunng the i6th century, it is now prac- 
tised on a smaller scale, but the blades produced are still remark- 
able for flexibility and strength 

Bibciocraphy — J Ibanez Marin, Reemrdos dt lokdo (Madrid, 
^893) , H Lynch, Toledo (1898) , A F Calvert, Toledo (1907) 

TOLEDO, a city of north western Ohio, U S A , a port of 
entry and the county seat of Lucas county , on Maumee bay (the 
south-western tip of Lake Erie) at the mouth of the Maumee 
river It 1$ on Federal highways 20, 23, 24, 25 and 127, has a 
municipal airport of 225 ac , and is served by the Ann Arbor, the 
Baltimore and Ohio, the Big Four, the Hocking Valley, the New 
^ork Central, the Nickel Plate, the Pennsylvania, the Pere Mar- 
quette, the Wabash, and the Wheeling and Lake Erie railways, 
several other steam hnei for freight, nine electnc railways 
and lake steamers Pop (iqao) 243,164 (107 males to 100 
females, and 82% native white), 1928 local estimate 313,200 
The city has an area of 37 sq m , lying on both sides of the curv- 
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ing river, but chiefly on the west with seven bridges connecting 
tl^ east and west sides It has tall hotels and business buildings 
shaded residential streets, beautiful schools and public buildings 
notably the well endowed Art museum, which houses a fine tol 
lection of Egyptian antiquities and glass and many canvasses of 
famous painters There are 742 m of streets (360 ni paved) 
482 m of sewers, parks covering 2,004 ac , 21 m of boulevards 181 
churches, 10 hospitals, 60 public and 35 parochal schools and a 
public library with 14 branches containing 260 000 volumes The 
University ot the City of Toledo (founded in 1872 as a private 
institution and organized as a municipal university in 1884) 
has a campus of 160 ac and an annual enrolment of over 2,000 
Toledo is the seat also of St John s university (Roman Catholic 
1898), several private secondary schools and a State hospital 
for the insane Private charitable organizations and welfare 
agencies arc jointly financed through a community chest The 
city operates under a mayor council form of government pro 
vided by the charter of 1914 There is an ofiiciil citv plan com 
mission, and a comprehensive plan has been adopted 

The harbour has 35 m of shore line and a depth of 21 ft 
accommodating the largest lake vessels Its traffic in 1925; 
amounted to 16,304042 tons, valued at $8*5108760 giving it 
third rank (after Duluth Superior and Buffalo) among the ports 
of the Great Lakes In 1927 it handled 16,340,070 tons of coal 
Foreign commerce was represented in 1927 by imports valued 
at $2 456,795 (nearly all wheat) and exports of coal corn, wheat 
and crude oil valued at $9,305,602 Domestic receipts amounted 
to $14,540,576 (largely iron ort wheat, flax and oats), domes 
tic shipments to $64341,580, of which $7868,450 represented 
automobiles and most of the remainder ($55,203015) coal rc 
ceived by rail from the Ohio Kentucky and West Virginia fields 
Toledo has a Urge wholesale trade, and is one of the leading 
markets of the countr> for clover seed, hay and grain coffee 
and spices and winter vegetables Its manufacturing industries 
are important and highly diversified, with an aggregate output 
in 1927 valued at $437,499 441 The assessed valuation for 1923 
was $584, 523,250 

I he site of Toledo lies within an immense tract acqmied by the 
United States from several Indian tribes in 1^95 A stockade 
iort (It Industry) was built here about i8oo In 1817 two 
companies bought from the government most of the land now 
occupied by the cit>, and laid out two towns Port Lawrence in 
1817 and Vistula m 1832 They were united in 1833 under the 
name ot Toledo, and in 1837 the town was chartered as a cit> 
The “Toledo War” was a dispute over the boundary line between 
Ohio and Michigan both claiming a strip of rah agricultural land 
within which lay the site of loledo, even then recognized as of 
great commeicial importance In 1818 the Ohio legislature ac 
cepted the ‘Hams line’* (surveyed in 1817 in accordance with 
the State Constitution) and in 1835 the legislature, on the recom 
mcndation of Governor Lucas, passed an act providing for the 
organization of new townships in the territory thus added and for 
the appointm( nt ot three commissioners to re mark the northern 
State line On the appointment of the commissioners Governor 
Mason of Michigan ordered cut a division of the temtorul 
militia, which late in March 1835, took possession of loledo 
A division of Ohio militia marched to Perrysburg, 10 m south 
of Toledo Meanwhile President Jackson had sent Richard Rush 
of Philadelphia and Benjamin C Howard of Baltimore to Ohio 
as peace emissaries, and on their arrival at Toledo both forces 
disbanded Ir June the Ohio legislature created Lucas county 
mostly from the disputed territory, and made Toledo its judicial 
seat In June 1836, Congress decided the dispute in favour of 
Ohio, and In 1837 Michigan was admitted to the Union on con 
diUon of relinquishing all claim to the strip m question, receiving 
the upper peninsula by way of compensation In 1840 three 
years after its incorporation, Toledo had a population of 1,222 
Toledo’s city administration became famous under the mayoralty 
of Samuel Milton (‘'Golden Rule’*) Jones (1846-1904), a 
manufacturer who was first elected by the Republican Party in 
1897, and then re elected on a non partisan ticket m 1899 1901 
and 1903 He mtroduced business methods into the city’s affairs 
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and won his nickname through his honesty and sincerity in both 
business and politics The independent movement started by him 
was earned on by Brand Whitlock {qv)^ mayor in 1906-13 
TOLEDO, COUNCILS OF. from the 5th to the i6th 
century about thirty synods, vanously counted, were held at 
Toledo in Spain As nearly one hundred early canons of Toledo 
found a place in the Decretutn Grahaniy they exerted an important 
influence on the development of ecclesiastical law The last coun 
til of Toledo was that of lijSa and 1583 

Bull lOGRAPHY — See P B Gams, Dte Ktrckengeschichie von Spanien 
(Rccensbur^,, 1862-79) E H Landon» A Manual of the Councils of 
the Holy Catholic Chunky revised ed (London, 189^) , 151-169 These 
two summiri/e the chief canons Neher, in Wetzer and Welte’s ' 
Ktrehenlexteon vol xi (2nd cd , Freiburg 1899), Rives a 

list of 29 synods 

TOLENTINO (anc Tolentmum Ptcenum)^ a town of the 
Marches, Italy, in the province of Maccrata, 11 m by rail W 
by S of that town Pop (1921) 5,184 (town), 13,065 (com- 
mune) It IS situated on the Chicnti 7^5 ft above sea level, 
and wis once a fortified town of great strength Ihe church of 
S Nicholis of Tolentmo has a fine portal by the Florentine 
Giovanni Rosso (1435) At Tolentmo in 1815 a battle was fought 
in which the French under Murat were defeated by the Austrians 

TOLERANCE Manufactunng on the interchangeable sys 
tern which originated in the production of fire arms, requires that 
pieces to fit together shall not exceed a certain maximum dimen 
sion or fall below a certain minimum dimension The margin of 
error between the maximum and minimum dimensions is termed 
the tolerance Exact si/es being a mechanical impossibility, the 
machines and tools which make th( parts of an engine or machine 
arc set and maintained to cut or grind such parts within certain 
limits The finer the limits the more costlv the manufacturing 
becomes hence the tolerances or margins must be calculated ac 
cording to the class of work produced , r g , it is not necessary to 
work so closely on the pirts of a large engine or machine as it is 
on a sm ill mechanism or tool Grades of tolerance are therefore 
tabulated for varieius needs Tolerances usually range from the 
maximum amount of variation that the grade of work will permit 
to ,-5^' , thus the diameter of a shift might hive a tolerance of 
i rki' tndicating that the shaft is permitted to be larger than 
standard by this amount or smaller bv the same amount In the 
um literal system the tolerance is expressed in only one direction 
For example, — ,0000''^ Ific diameter of the shaft might be 
basic size or under basic size 4 llowancc, a term distinct 

from tolerance denotes the difference in the size of two mating 
pieces to mike a particular quality of tit, cither a tight force fit 
an easy push tit or a running tit 

TOLFA, a town of the province of Rome It il> 10 m E N E 
of Civitavecchia by road i ss8 ft above sea level Pop (1921), 

4 S54 It IS the chief place in the Tolfa Mountains an extinct 
\olcanic group between Civitavecchia and the I nke of Bracciano 
\apours arc emitted which deposit sulphur and alum and alum 
mining is earned on The alum is treated both here ind at 
( ivitavecchn Near Tolfa and Allumiere tombs of the early 
(pre Benacci) Villanovan period, belonging to the T2th century 
Be have been found 

See R MarIvPT Vtllanovans and Early Etruscans (Oxford, 1924) 

TOLL, JOHAN KRISTOFFER, Count (i 743-1817), 
Swedish statesman and soldier was born at Mollerod in Scania, 
the son of one of Charles \II s warriors He served m the Seven 
Years’ War In the coup d Hat of 1772 he ranged himself on the 
side of Sprengtporten (9 ) and was told to capture the southern 

fortress of Kristianstad By sheer bluff he won over the whole 
garrison on Aug 21 seven days later Gustavus III ’s 
It Stockholm completed the revolution Toll was liberally re 
warded In 1 783 he was placed at the head of the secret “com- 
mission of National Defence,” which ruled Sweden during the 
king’s absence broad In 1786 he had risen to the rank of major- 
general and was Gustavms’s principal adjutant 

After the death of Gustavus III Toll was for a short time 
wir minister and commander in-chief in Scania, and was sent later 
as ambassador to Warsaw Unjustly involved in the “Armfelt 
conspiracy” he was condemned to two years’ imprisonment, but 
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was reinstated m 1796 when Gustavus IV attained his majority 
At the riksdag of Norrkopmg, 1800, he was elected marshal of the 
diet and was an able leader of the royalist party He earned on 
the negotiations with the Powers concernmg Sweden’s participa 
tion m the war against Napoleon In the Pomeraman campaign 
of 1807 he helped to defend Stralsund, and on its surrender to 
Marshal Brune on Aug 20, he persuaded the latter (Sept 7) to 
make a convention by which the Swedish army was allowed to 
return unmolested to Sweden, and was rewarded by his marshal s 
baton In 1814 Bernadotte created Toll a count 

See R Nisbet Bam, Gustavus III and hts Contemporaries (1895) 
K N Lilickrona, Paltmarskalken Crefve J K Toll (Stockholm 
1649-50) (R N B) 

TOLLER, ERNST (1893- ), German poet, was born in 

Samotschin on Dec i, 1893 On the outbreak of the World War 
he joined the army as a volunteer, but was invalided out A 
Socialist and friend of Kurt Eisner, Toller took a very prominent 
part in the Munich revolution of 1919, for which he was sentenced 
in July 1919 to five years’ imprisonment in a fortress He 
achieved celebrity with his revolutionary dramas Die Wandlung 
{iqio) , Masse-Memch trans ig2'^) , Dte Maschtnen 

sturmer (1922, Eng trans 1923) and Htnkemann (1924), and 
with two volumes of lyrics, written in prison, Gedtchte der 
Gcfanf^enen and Das Scliwalbenbuch (1924, also Eng trans) 
His Masse Mensch (“Masses and Man”) was greeted in many 
circles as exemplifying a new theatncal technique and had much 
influence on the Russian theatre 

See S Grossmann, Ernst Toller, Hochverrater und Dtchter (1919) 

TOLSTOY, Count Leo (Lyov) Nikolayevich (1828-1910) 
Russian novelist and moral pihilosopher was born on Aug 28 
(Sept 9 ) 1828, at his parents’ country place of Yasnaya Polyana 
m the province of Tula The Tolstoys are a family of Russian 
gentry dating back to the i6th century (not of German origin as 
IS often affirmed, and as Tolstoy himself believed) Peter 
Andreyevich Tolstoy (qv) was created a count by Peter the 
Great His descendant, count Nicholas Ilyich, the novelist’s 
f ither after serving as an officer in the army married Princess 
Mane Volkonsky, who brought him a substantial fortune The) 
had five sons of whom Leo was the >oungcst but one The sur 
roundings in which he grew up were those of a family of the upjaer 
middle gentry of the last of the period ot serfdom This environ 
ment produced in him the “peer and peasant” view of life 

Early Years — Tolstoy’s mother and father died m 1831 and 
18 a; and he was brought up by elderly female relatives His edu 
cation was m the hands of French tutors, a state of things that 
was already an anichronism So his intellectual and cultural 
groundwork wis mainly i8th century French, and his contact 
with contemporary Russian culture was late and unsympathetic 
In 1844 Tolstoy matriculated as a student of Kazan universit\ 
which was then probably the greatest seat of learning east of Ber 
lin But he worked little ind early developed an attitude of con 
tempt for academic learning He spent most of his time in societ) 
Kazan being a social centre for the Russian gentry second only 
to St Petersburg and Moscow In his old age he remembered with 
gratitude these years of unreflecting happiness But his question 
mg mind was already asserting itself, and it is to his Kazan years 
that he assigns the “tremendous’ influence on him of the works 
of Rousseau In 1847 be gave up the university and settled at 
Yasnaya Polyana with the intention of farming and looking after 
his serfs But he found himself unprepared for the work he had 
undertaken, and the attempt ended m failure 

The nex't years were mainly passed m Moscow, where he gave 
himself over to the dissipated and irregular life so frequently led 
by the young men of his class and time But the work of self 
study and self criticism, of which his diary, started in 1847, is 
suA a remarkable record, went on, and the idle life could not 
satisfy him In 1851 he turned a new page he went to the Cau 
casus and there enlisted as a junker (gentleman volunteer) in 
an artillery unit His time was spent m quiet garrison life in 
Cossack villages, diversified by hunting and occasional expeditions 
against the mountaineers In 1852 he completed his first story, 
Childhood and sent it to Nekrasov, the editor of the leading liter 
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ary review, who accepted it enthusiastically and had it published 
at once In 1854 Tolstoy received his commission, and was trans- 
ferred (on his application) to the army that was operating against 
the Turks on the Danube, and a few months later to Sevastopol, 
where he remained till the end of the siege After the fall of the 
fortress he was sent with dispatches to St Petersburg, where he 
remained, frequenting society and literary circles, and much pre 
ferrmg the former to the latter With the httirateurs he failed 
to get on Their plebeian arrogance shocked him, and he had no 
respect for their ideal of European progress His resounding 
quarrel with Turgeniev may be taken as tyi:>ical of these relations 
In 1857 he retired from the army 

In the same year (and again in i860) he travelled abroad, and 
(like Dostoyevsky a few years later) brought back nothing but 
disgust with the materialistic and plutocratic civilization of the 
west After his second journey abroad he settled at \dsnaya 
Polyana, and accepted an appointment to a magistracy introduced 
by the Emancipation act of 1861 for the settling of land disputes 
between the squires and their former serfs He also started a 
school for peasant children on new and original lines, based on 
his belief in the superior value of their natural lights to the arti 
hcial standards of civilization, and published a journal {Yasnaya 
Polyana) devoted to the advancement of his pedagogical ideas 
But before long he gave up both magistracy and school He was 
on the brink of an inner crisis 

The crisis, however, did not mature till 15 years later it was 
postponed by his marnage He had been contemplating marrying 
for some time His romance with Valeria Arseniev had ended m 
nothing He was obsessed by grive misgivings and doubts before 
he piroposed to Sophie Behrs, a young girl 16 years his junior, 
with whom he fell in love in 1861 He overcame them, however, 
and they were married m the following year 

Literary Works (1852-76) Tolstoy s literary work grew out 
of his diary It was primarily an attempt to lay bare the me chan 
tsm of the inner life, and to give clear and verbal definition to the 
semi -articulate processes of the consciousness His first literary 
attempt, The Story of Yesterday (1851, first published 1926) sets 
out to give an exhaustive account ot his feelings and reactions dur- 
ing a given space of twenty four hours His first completed and 
published work, Childhood (1852), less exuberantly analytical and 
more conventional in form, reveals a greater command over the 
more intimate and elusive movements of the consciousness than 
had ever before bten displayed in literature In the stories that 
followed he further perfected his instruments of analysis, often to 
the detriment of the imaginative unity of the work At the same 
time a conflict which was to remain dominant throughout his life 
tomes to the forefront — the conflict between spontaneous unic 
fleeting, natural Life and the claims of reason and moral law In 
rht Cossacks (written i8s4, published in what the author re 
garded as an unsatisfactory form in 1862) the victory rests with 
life natural man, unconscious of good and evil, and consequently 
beyond the reach of ethical reason is glorified in the Cossacks who 
put to shame the reflecting and impotent hero, Olenin The futil 
ity, meanness and vulgarity of civilized man is exposed again and 
igain in Imo Hussars (1856) Lucerne (i8'?7), Three Deaths 
(1859) and m Kholstomer (t86i), a very characteristic satire on 
the life of the upper classes, in which the role of the intelligent 
savage of 18th-century literature is played by a racehorse All his 
tarly work is subjective, and the reflecting and introspective char 
icter, whether his name is Olenin or Nekhlyudov (as m Boyhood, 
^8^)4, and Youth, 1857) is always Tolstoy himself The other men 
whose feehngs are analyzed, are merely types of '‘man in general” 
— psychological mechanisms of cause and effect, devoid of person 
ality Such for instance are the officers of the Sevastopol stories 
(^855) m whom lolstoy dissects the components of fear and 
courage 

After his marriage Tolstoy lived at Yasnaya Polyana, passing 
some part of the year at Moscow and on his estate beyond the 
Volga His married life was happy and prosperous His income 
was increased by successful farming and the sale of his books 
His wife was entirely devoted to him and to her children of which 
‘^he bore him nine His inner conflict was lulled for many years 
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by the triumph of spontaneous hft over questioning reason His 
philosophy in those years was “that one should live so ais to have 
the best for oneself and one’s family,” and not try to be wiser 
than Life and Nature 

This philosophy found its full expression in the fust of his few 
great novels, War and Peace It was commtnced in 1864 and 
completed in 1866 After that he turned again for a time to 
pedagogical writings, and made several attempts at other histon 
cal novels, including one on Peter the Greit that remained un 
finished, because of the invincible repulsion aroused in him b> the 
proposed hero In 187^ he began Anna Kanmna, which appeared 
in instalments from 187 to 1877 Towards the end of his work on 
this second of his great novels he entered on the prolonged and 
fateful crisis that resulted in his conversion Indications of its 
approach are clearly visible m the latter part of the novel 

War and Peace and Anna Kanmna are Tolstoy’s masterpieces 
They mark, m a certain sense, the highest point reached in its 
development by the modern realistic novel Literary realism at 
tains in them its goal an adequacy of the verbal pattern to the 
living reality which ultimately produces the feeling familiar to 
readers of Tolstoy that his characters are to be classified with 
people in flesh and blood not with other characters in fiction This 
supreme achievement was largely prepared for by his previous 
apprenticeship but War and Peace marks an enormous advance 
over all that had preceded it The countless characters that fill thi 
stage are seen not from outside only but from the msidc The 
women in this respect ^are particularly remarkable and among 
them most of all Natasha who is the centre of the novel the cm 
bodiment of its philosophy, the quintessence of spont intous 
nature wise mankind Nor does the author introduce himstlf so 
cruciely as he does in his earlier work but is transiormed into the 
two distinct and objective characters of Prince Andre and of 
Pierre ^Vlth its world of characters, and against its vast back 
ground of Russian and European history thi novel is a red piece 
of life transformed by art The novel is markedly optimistic and 
has not without piropnety been described as an idyll of the Rus- 
sian landed gentry Not that the horrors of life arc entirely 
ibsent but they are overcome by the beneficent influence of a 
benevolent Life god presiding over the action The idvllic atmos 
phere is preserved in the greater part of Anna Karenina, which 
as a whole marks no advance on War and Ptact, though each of 
the individual characters (and agiin cspiccnlly the women) comt 
up to the same level, and even perhaps present a gi cater vaiutv 
of persons entirel> different from the luthor ind seen from inside 

His Conversion — About 1876 Tolstoy began to feel uneasy 
about the unreflecting and pirosperous life he was leidmg the 
thought of ipproachmg death grew into in invincible obsession 
and the piassionate craving for a religious justitication of his life 
became the dominating force in him At first he turned to the 
orthodox faith of the ptopde hopung that a religion thit mide so 
many millions happv in the midst of thtir misery would s i\c him 
but the proud rationalism of his mind could not icccpt its rites 
and fasts he renounced the Church and out of his own reading 
of the Gospels graduall> evolved a new Christianity, from which 
all the metaphysical and non ethical elements were elimmitcd 
The decisive stage in this conversion ht tells us was the moment 
when he realized that the whole message of Christ was contained 
in the words (Matt 5 ^9) “that ye resist not evil ” This doctrine 
of non resistance became the foundation of the creed which soon 
became knowm as Tolstoyism (tolstovstvo ) 

It IS necessary to distinguish two stages m this conversion the 
initial pang of despair, and disgust with unjust and fleshly life 
and the subsequent efforts to reduce this essentially mystical and 
incommunicable experience to a logical and consecutive doctrine 
Tolstoy gave a complete account of his conversion m A Confesnon 
(written 1879, revised 1882, published 1884) It is a work of 
great imaginative sincerity and tremendous rhetorical power 
worthy to rank by the side of the Conft mans of St Augustine 
But the initial and more essential stage of despair is n cordtd with 
even greater power in a fragment posthumously published 7 h( 
Memoirs of a Madman ( 1884) The same experience is at the base 
of the two greatest imaginative works of his old age — The Death 
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of Ivan Ilytch (1884) and Master and Man (1895) 

At first Tolstoy took no steps to propagate his new faith It 
was not till after the revelation of social misery he had m a visit 
to the Moscow slums that his religion assumed a definitely social 
coloring, and not till his intimacy with V G Chertkov that “Tol- 
sto>i8m” became an organized sect, and began to acquire prosc^ 
lytes This happiened in 1884 

Tolstoy’s Teachifigir--Tolstoy’s religion expounded m What I 
believe m, and in A Short Exposition of the Gospels, is based on 
the n itural light immanent m the human conscience which reveals 
to us the God that is the supreme Good and Reason God is not 
person il, and there is no personal immortality Jesus was a great 
man whose teaching is true not because he was the Son of God, 
but because it coincides with the light of the human conscience 
The Buddha and other men were as great, and Jesus holds no 
monopoly of the truth Tolstoy advanced no metaphysics and no 
nil ige of the world order His religion is purely anthropocentric 
C od and the Kingdom of God are *Tnsidc us ” The aim of man is 
to ichieve happiness which can be done only by doing nght, by 
io\ mg all men, and by freeing oneself from the appetites of greed, 
lust ind anger All forms of violence are equally wicked Not 
only war but all forms of compulsion inherent m the State are 
criminal The true Chnstian must abstain from participating in 
them he must refuse conscription, he must not accept any work 
under the State, he must not sit on a jury Opposing the State 
with violence is also wicked and cannot lead to any better forms 
of life Revolutionary activity, though it may be based on the 
good feeling of love for the oppressed is evil because it breeds 
hatred and violence The social order can become better only 
wh( n all men have learned to love each other Still there is a great 
difference in Tolstoys attitude to the State and to the Revolu 
tionancs, he disapproves of the latter, but all the force and bitter 
ness of his invective is kept for the former Property, as the 
gratification of greed and lust and the assertion of a single man’s 
monopoly over things that belong to all, is wicked It is the chief 
court c of violcnct and so on The rich have built up a corrupt and 
irtificial civilization, and created for themselves fictitious values 
which must bt got rid of The poor, however demorahzed by 
servitude, have preserved their good nature in greater purity be- 
cause they have not been corrupted by the artificial culture of the 
ri( h Love and compassion must be extended to all living things, 
and abstention from the flesh of slaughtered ammals is a character- 
istic tenet ot Tolstoyism So are abstinence from intoxicants and 
drugs (paiticularly tobacco) the artificial demand for which was 
created by 1 corrupt civilization, and which dim the natural con 
sciciue of min 

Tolstoy can hardly be called a social reformer for he advanced 
no practicil proposal for the improvement of social conditions 
He did not believe in the possibility of reform in the accepted 
sensi of the word The first duty of the true Chnstian being is to 
abst im from living by the work of others, and from taking part 
in tht organized violence of the State The only practical measure 
he advocated was the solution of the land question by means of 
thf hnd tax of Henry George His disapproval extended to the 
organized violence of Western capitalistic democracy as well as 
of Russian autocracy 

On tht whole the direct influence of Tolstoy’s teaching in Russia 
w IS not grt at His disciples were never numerous (and seldom of 
a vtrv high quality) lie established relations with many dis- 
stnlmg Russian sects, but most of these (eg, the Doukhobors, 
q v) were essentially ahen to him m spirit His larger influence, 
howtvtr v,ds immense and very soon crossed the frontier In the 
last !<; or 20 years of his hfc he was probably the most venerated 
man in the world His fame reached into China and India as well 
as Europe ind America Visitors from all ends of the world made 
\ asnaya Polyana a new Mecca 

i-rom the first, the Russian Government viewed Tolstoy’s new 
ictivity with hostility But it never attempted to do anything 
j gainst him Some of his more anti-Orthodox writings, as well as 
some of his bitterest attacks on the Romanoff dynasty had to 
appear abroad But what appeared in Russia was quite sufficient 
for a complete acquaintance with his teaching In 1901 the Synod 


of the Russian Church excommunicated him,^***an act which has 
been much misinterpreted and which merely registered a fact he 
had himself proclaimed many years earlier, viz, that he had 
ceased to belong to the Church On the other band many of Tol 
stoy’s followers suffered impdsonment and banishment to Siberia 
chiefly for refusal of military service 

Tolstoy’s conversion changed his attitude to his literary crea 
tion He did not abandon it* nor did it deteriorate m quality, but 
It became different, so did his views of its social and moral func 
Uon They arc contained m What ts Art (1896), one of the most 
remarkable books ever written on the subject Art, according to 
Tolstoy, is a means of emotional commumon, a means by which 
the artist “infects” other people with feelmgs he has himself ex 
penenced If this “infection” does not take place there is no art 
If It IS hmited to a small number of persons of the same class 
time or nationality as the author, it is ntghgibie and inferior art, 
if the appeal extends to mankind in general, but the feelings thus 
communicated arc evil feehngs it is genuine but evil art, if the 
feelings are good, it is good art and if they are the highest feel 
mgs possible, the religious feelings of love and compassion, it is 
the highest form of all, religious art The application of these 
standards led Tolstoy to reject or to minimize by far the greater 
part of modern art and literature, including his own early work, 
which had exalted the life of the rich and idle This change of 
attitude went hand m hand with a change in his literary taste He 
rejected the “superfluous detail” of realism not only because iL 
limited the appeal of literature to those familiar with the society 
described, but because it ceased to satisfy him aesthetically A 1 
ready m 1873 he had wntten some stones for the people, in which 
everything that was not essential for the narrative development 
had been rigorously eliminated From 1884 onwards he wrote a 
number of new stones of the same kind, masterpieces of chaste 
and classical narrative technique at the service of one unifying 
and crystallizing idea, the idea of ethical Chnstianity 

The same method on a larger scale, is applied m bather Sergius, 
m Thi balse Coupon and in Hadji Munld (1806-TQ04) which 
was the favourite work of his old age and which he intended is 
an example of good art appealing to the sense of human brother 
hood, though not to the highest religious feelmgs 

Apart from these works stands Resurrection (published in 
1899-1900) in which he returned to his old “superfluous detail 
and which consequently failed to satisfy him It contains beauti 
ful passages m the idyllic stvle oi or and Pi ace, and pages ot 
powerful satire on the evil social order, but it falls short of being 
a masterpiece 

The most important imaginative work of his last period are the 
stones based on his inner experience— those connected with his 
conversion (The Death of Ivan Ilytch, Master and Man, Tht 
Memotrs of a Madman), and those in which he embodied hi8 
experience of sex, the Kreutzer Sonata (1889) ^nd Iht Devil 
(1889, pub 1911) The former group m particular stands in im 
portaiice by the side of War and Peace The atmosphere pervad 
mg them is totally different they are as grimly tragical as the 
earlier novel is idyllic They are on a level with the greate«it 
religious wntmgs of the world 

Tolstoy’s plays (with the exception of a comedy written in 
1863 and published in 1926) all belong to the period after 
conversion They include 7 he Power of Darkness (1889) a 
powerful drama of peasant life, 2 he Frmts of Enlightenment 
(ist ed , 1891 , 2nd ed , 1911), a light comedy sa timing the fads of 
“society,” and The Living Corpse (pub igu), one of his last writ 
mgs in which there is a mellowness of old age, and m which the 
character creator of War and Peace makes his last appearance 

Last Yearn— Tolstoy’s conversion led to his adopting a new 
mode of life— -he dressed Uke a peasant, did much manual work 
learned bootmaking and adopted a vegetanan diet His wife and 
children (except his youngest daughter, Alexandra) remained 
hostile to h» teaching and the Countess Tolstoy would not hear 
of bis renouncing bis worldly belongings which, she maintained 
be held in trust for his children So he made over all his propertv 
(including the copyright of his works written before 1880) to her 
TTie paradoxical situation arose of the preacher of poverty and 
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abstention continuing to live m affluence surrounded by a family 
who disapproved of his views, but adored him The first tension 
between him and his wife was followed by a rapprochement, ce- 
mented by the birth m 1886 of a sixth son But the death of the 
little boy at the age of seven was followed by an increasing 
estrangement between husband and wife She grew increasingly 
hysterical, embittered and tactless, and life at Yasnaya became a 
hell a constant state of war between the family and followers 
of Tolstoy, between Countess Tolstoy and Chertkov Tolstoy 
suffered deeply from the incongruity of his position at home At 
last on Oct 28, 1910, he left home secretly at night with his 
daughter Alexandra He had no particular aim in view His health 
broke down at Astapovo (gov of Ryazan) He was laid up there 
m the station master’s room, and he died on Nov 8 (21), 1910 
He was interred at Yasnaya, without a Christian burial 

Biblioohaphy — -An edition of the complete works of lolstoy, trans- 
lated by Louise and Aylmtr Maude is m progress m the Oxford Uni- 
versity press , versions of most of Tolstoy’s works, by the same trans- 
luors, are available in the World* s Classics series of the same press 
Abo Coniplete Wark^, 24 volumes, tr Leo Wiener, Boston and Lon- 
don (1904-05), Works (incomplete) 7 vols , tr Constance Garnett 
(1901-04, and 1911-15) , The Dramatic Works tr N H Dole, London 
and New York (1923) , posthumous works Hadjt-MurM and other 
stones, The Forged Coupon, and other stones Father Sergius and 
other stones, ed C Hagbtrg Wright (1911-12) , Stories and Dramas 
hitherto unpublished tr Lvdia lunn, etc (London and New York, 
jq'»6) , Tolstoy on Art (containing all lolstoy’s writings on the ftub- 
jcit), by Aylmer Maude (1925, Boston, 1924) 

Diaries and Letters Ihc Dianes of Leo Tohioy [1852-77] tr 
Hogarth and Sirnis (1917) , The Private Diary of Leo Tolstoy (1853- 
<;7) tr L ind A Maude (1937) The Journals of Leo Tolstoy (1895- 
g9),tr Rose Strunskv (1917), Tolstoy*s Love Letters tr Koteliansky 
and Virginia Woolf (192H) 

Recollections of Tolstoy Ilya Tolstoy, Reminiscences of lolstoy by 
Jus son (1914) , Maxim Gorky Reminiscences of Tolstoy (19 o) V G 
Chertkov, Tne last Days of lolstoy (1922) , A B Goldenvei^tr Talks 
with 1 olsioy (1925) , Leo Tolstov, junior The Truth about my father 
(1927) , Aylmer Maude Family views of Tolstoy (1926) 

Biography Ptter Biryukov The Life of Tolstoy (igii) Aylmer 
Maude 7 he Life of Tolstoy (1908-10), and Leo Tolstoy (1908) 

Criticism D S Mtrezhkovskv Tolstoi as Man and Artist (1902) 
Romain Rolland Tolstoy (1911) , G P Noyes, Tolstoy (1919) Janko 
I avrm, Tolstoy a psycho -critical study (1924) , H FA Fausstt 
Tolstoy the inner drama (D S M ) 

TOLSTOY, ALEXEI KONSTANTINOVICH, Count 
(1817-1875), Russian novelist, dramatist and poet, was a distant 
relation of Leo Tolstoy Born at St Petersburg on Sept 5, 1817, 
and brought up on his uncle’s estate at Tchcrnigotf, which he in 
hented in 1836 ht was a playmate of the Emperor Alexander II 
He studied at the university of Moscow, and was afterwards 
attachtd to the Russian Legation at Frankfurt and served in the 
Crimean War He held various court appointments and spent 
much time m western Europe He died at his Tchernigoff estate, 
krasni Rog, on Oct 10, 1875 With his two cousins Zhcmchuzhni- 
kov, lolstoy wrote between 1853 and 1863 much satirical non- 
sense verse under the joint pseudonym of a fictitious civil servant, 
Kosma Prutkov He also wrote some magnificent lyric poetry, 
one of his most famous pieces, a paraphrase of the lament for the 
dead m the Russian church service, is translated by Maurice Bar- 
ing m the Oxford Book of Russian Verse Outside Russia, however, 
Altxei Tolstoy is best known by his historical romance, Pnnee 
Senbrany (186^) (Eng trans by C A Manning, 1927) and his 
dramatic trilogy Death of Ivan the Temble (1866, Eng trans by 
A Hayes, 1926), Tsar Feodor Ioannovich (1868, verse trans A 
Hayes, 1924), and Isar Eons (1870) Some of his poems are 
translated m C T Wilson’s Russmt Lyrics in English Verse 
(1887), Anglo Russian Literary Society, Nos 21, 23, 25, and 
J Pollen’s Rhymes from the Russian (1891) 

Sec A Lirondelle, Le FoHe Alexis Tolstoi (1912) 

TOLSTOY, PETRANDREEVICH, Count (1645-1729), 
Russian statesman, was the son of the okolmntchy Andrei Vasilev- 
ich Tolstoy 

Even before Poltava, Tolstoy had the greatest difficulty m 
preventing the Turks from aiding the Swedes, and when Charles 
Xn took refuge on Turkish soli he instantly demanded his 
extradition This was a diplomatic blunder, as it only irritated 
the already alarmed Turks, and on Oct 10, 1710, Tolstoy was 
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thrown into the Seven Towers, a proceeding tantamount 10 a 
declaration of war against Russia On his release from ‘ this 1 urk 
ish hell,” in 1714, he returned to Russia, was created a senator 
and closely associated himself with the omnipotent favounte 
Menshikov In 1717 his position during Peter s reign w is secured 
once for all by hia successful mission to Naples to bring back 
the unfortunate tsarevich Alexius, whom he may bt said to have 
literally hunted to death 

Tolstoy materially assisted Menshikov to raise the empress 
consort to the throne on the decease of Peter (1725), ancl the 
new sovereign made him a count and one of the six members of 
the newly instituted supreme privy council When Menshikov, 
during the last days of Catherine I , declared m favour of Peter 
II , Tolstoy endeavoured to form a party to promote the accession 
of Catherine’s second daughter, the tsarevna Elizabeth But 
Menshikov was too strong and too quick for his ancient eolkaguc 
On the very day of the empress’s death (May ii 1727), Tolstov 
now m his eighty-second year, was banished to the Solovetsk 
monastery in the White Sea, where he died two years later 

See N A Popov, ‘ Count P A Tolstoy” (Russ ) in Old and Nr t 
Russia (St Petersburg, 1875), and ‘From (ht Lift of P A Tolstov ’ 
(Russ ) in Russian Reporter (St Petersburg i860) , R N Bam, Pupils 
of Petir the Great (London, 1897) , and The hirst Romanovs (Lon 
don, 3905) (R N B ) 

TOLTEC, a people frequently referred to m Aztec legend as 
formerly dominant in the region of the valley of Mexico and 
associated with the rums at Tollan (now Tula), that is ‘Toltec 
place,” but literally, place of tules or rushes Their greatest pre 
served monuments, however, are at San Juan de Teotihuacan, 30m 
north-east of Mexico city, and the terms Toltec and leotihuacan 
are used by different archaeological schools as names of the same 
period Cholula, one of the large cities of Mexico in wis 
associated with the Toltec traditionally, and in a measure Tezcoio 
In Yucatan, Toltec influence is visible m ball courts art stvie, etc 
in the late Maya cities, especially Chichen Itzd The legends or 
myths of the hero Quetzalcoatl (kukulcan m Mava) associate 
him with the Toltec, and as he was the reputed mstilulor of 
higher culture, the Toltec were considered the first bearers of 
arts and knowledge, which is probably true for the region Tula 
Mexico Cholula Bnnton looked upon the Toltec as a mythical 
invention by the Aztec, a view significant only as a valid reaction 
against a former too credulous acceptance of the details of native 
tradition The Toltec presumably were Nihua speaking, they 
may have been at their zenith about ad 900, and sulfcrtd dciliiu 
about AD 1100 

TOLUCA, a city of Mexico and capital of the State of Mex 
ICO, on the south-west border of the Anahuic plateau, about 8 C50 
ft above sea level Pop (1921)34265 Toluca is on tht Mexican 
National railway, 45 m west-south west of the national capital 
Its situation gives it a cool climate The Government has i 
meteorological station here and a national college The Nev ido 
de Toluca, an extinct volcano, rises to a height of 14 9^50 ft 
on the south-west side of the town 

TOLUENE or Methylbenzene, a constituent of the light 
oils distilled from coal tar ((/lO, is a colourless mobile 
liquid boiling at iii° C/760 mm and having a density of 0881 a 
at 4® C It is insoluble m water but dissolves readih in ilcohol 01 
ether Toluene {Ger Toluol) an aromatic hydrocarbon (stv 
Chemistry Organic), is an important starting point in the manu 
facture of intermediates and synthetic colouring matters {Stt 
Blnzaldehyde , Benzoic Acid, D\es, Synthetic) Its mono 
mtro eompounJs furnish ortho- and para toluidmes, two valuabk 
bases employed in the production of magenta and other milinc 
dyes During the World War toluene was m such great demand 
for the manufacture of the high explosive trinitrotoluene {see 
TNT) that Its output from coal tar had to be supplemented by 
supplies from other sources such as Borneo petroleum 

On sulphonation toluene yields mainly two sulphonic acids, of 
which toluene ortho-sulphonic acid is employed m the production 
of sacchann {qv) 

Originally discovered by Pelletier (1838) in an oil obtained 
from the resin of Pmus mantma it was subsequently prepared bv 
Sainte-Claire Deville (1841) on distilling tolu balsam It is to the 
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htter circumstance that the hydrocarbon owes its name Its re- 
lationship to benzene was established by acting with sodium on a 
mixture of methyl iodide and bromobenzene and also by condens- 
ing benzene and methyl chlonde in the presence of dry aluminium 
chloride 

Oxidation of toluene leads successively to benzaldehydc and 
benzoic and, whereas its hydrogenation furnishes hexahydro 
toluene p tolmld&hyd( a pungent oil (h p 204 C), results from 
the int(rattion of toluene with carbon monoxide and hydrogen 
chlonde in the presence of aluminium and cuprous chloride, or 
from hydrogen cyanide and hydrogen chloride with aluminium 
chlonde 

r E Ihorpc Dtetwnary of Xpplted Chemistry, Vol VII, 1927 

(G T M) 

TOMA, a smill, light complcxioned muscular folk m Irench 
Guinea, who speak a language rehted to the Mande Fu group 

See Gamor> Dubourdciu Notin nur Ics coutumes des Toma” 
Bulletin Comity Lt tides — Hist cl Scient d Afrtque Ocadentale (1925) 

TOMASZOW, in mdustrul town of Poland, in the province 
of Lodz Pop (1921) 2S 300 It h^s woollen mills, ironworks 
and steam flour mills, ind is the centre of the silk industry 

TOMATO, the name applied to various species of plants 
known botanically is Lycopir steam, a genus of the family 
Sol in ICC ae, to which the potato tobacco and eggplant also be 
long There is doubt is to the distinction of the cultivated species 
ol tomato L (sctdtntnm includes the varieties of the common 
tomito [ ////o/nm IS the currant tom ito, L cerasifornu 

the cherry tomato ind L pvnjormc the pear tomato, though the 
list two are sometimes considered mere varieties of L esculentum 
The common tomito with large fruits containing a number of cells 
is I t\cnkntum var rommum , the red or yellow fruits are of 
the nature of berries 1 he plant h is been much altered by eultiva 
turn irul now more than 150 so called varieties are on the market 
Jhc seeds of the tomato were brought by the Spaniards from 
South America and the truit wis for some tunc known as “love 
ipple ” Enormous quantities both fresh ind canned are now 
consumed innuilly ind it is very extensively grown in Great 
Britiin ind the United States Lirgc cjuantitics arc grown under 
gliss in the I c i Villc> district md the Worthing district in Eng 
lind and ilso in the Chinntl islands (Sec Vvcitabl? ) 

See I 11 Biilev Standard Cyclopedia of Horticulture (if)i4~'>7) and 
Manual of Cultivatid Plants (19 4) and W W Robbins Botany of 
( rop Plants (19 4) 

TOMB, I broid term for anv grave or funerary structure 
especially one of relatively large size or with considerable 
decorative richness Ihus the tumuli or birrows used in min> 
parts of noithcrn and cistern Europe during the bronze and 
early iron ige the structures over a grave common in Romm 
mcdiacvil uid modern times structures containing i sarcophagus 
in which the body is placed, ind those richly ornamented sar 
cophigi in niches or shrine like constructions in the interiors of 
churches, all comt under the general name tomb {Sie also 
Baukow Buriai and Iumkal Rites Cairn, Mausoleum 
Sarc 01 HA( i)s Tumi 1 us ) Since knowledge of the past is so 
lirgc 1> gleaned from ancient burnls tombs play a most important 
pirt in all arch icologic il study particularly in that of veiy 
incienl times prior to wnltcn records (Sh ARCHAtoLorv ) 

Ancient — Architecturally tombs reich importance only with 
the development of Eg>ptian civilization towards the end oi the 
4th millennium b c The e irlv dynasty tombs are largely of the 
mast iba iqv) tvpe consisting of low flat roofed masonry struc 
turcs with the tomb chamber itself sunk in the rock below 
rov il tombs of this iieriocl almost ilways took the form of pyn 
mids iqx) During the middle kingdom rock cut tombs in cliff 
sides largely superseded the earlier types, they were usually 
fronted b> a colonnaded porch In the later empire even this 
exterior embellishment disippearcd and tombs were merely 
chambers cut deep m the rock, at the ends of long tunnels with 
inconspicuous entrinces Many types of tomb are found in 
western Asia^ both prior to and after the dominance of Hellenic 
Greek culture Those of Lydia and Lycia are particularly re 
markable In Greece the most interesting type of pre Hellenic 


tomb IS the tholos or bee hive type, roofed in corbelled masonry, 
and evidently imitating in shape a primitive house form The 
so called tholos of Atreus at Mycenae (c 1200 bc) is tvpical 
Other rectangular types are, however, found On the Greek mam 
land during the Hellenic period, tombs were largely superseded 
by simple graves or funerary urns, the gravestones, or stele, were 
of great beauty though small in size In Asia Minor, on the 
other hand, tombs were often large and lavish The climax was 
reached in the mausoleum {qv) erected to enshrine the body of 
King Maussolos (3'>3 b c ) In the Roman world tombs of every 
type are found The Italians early built elaborate tombs espe 
cially famous are those at Cervetn and Volterra, and others at 
Vulci and near Perugia These Etruscan tombs are sometimes 
of tholos type, sometimes tumuli, and sometimes represent the 
rectangular interiors of Italian houses, and are richly carved 
and painted A similar variety is found m Roman tombs There 
irc pyramids (Gaius Cestius, Rome, probably prior to 12 Be ) 
circular or tumulus types like that erected by Augustus for him 
self in Rome (28 bc) and the much larger and more monu 
mental tomb of Hadrian, now the castle S Angelo, and rectangu 
lar, shrine like structures, like the so called tomb of Absalom 
at Jerusalem 2nd century ad ), or the tomb of Annn Regilli 
at Rome (end of the 2nd century ad ) The greiter number of 
Roman burials were, however, in columbaria (q v ) 

Mediaeval* — In the medneval period owing to the crowded 
conditions of churchyards, exterior tombs are rare, but tombs of 
privileged persons within churches common An exception is the 
group of arcaded tombs of the Scaliger family at Verona (14th 
century) The interior tombs particularly (ommon in England 
took the form of sarcophagi bearing i recumbent efhgv like the 
crusaders’ tombs in the Temple churth in London, or of little 
shrines inclosing a sarcophagus like Prior Raherc s tomb in the 
church ot b Bartholomew the Great London (1400-05) Of the 
shrine tombs the most interesting are the royal tombs in West 
minster Abbey, London 

Renaissance — The early Renaissance period saw many tombs 
of great beauty constructed throughout Furopc In Italy the 
most common tyjx; was a decorated niche containing a sircopht 
gus An exquisite example is the Marsupmi tomb in S Crote 
I lorcnce (c 1460) by da Settignino The sarcophagus type 
is also found One of the hrst monumtnts in England showing 
Renaissance inspiration is the tomb ot Henry VII in Wcstmin 
ster Abbey by Torrigiino the same is true in France of the 
tomb of the children of Charles VIII in Tours cathedral (1506) 
by J Juste and M Colombe and a similir role is plaved in Spam 
by the Tomb of the Catholic kings ’ in Granada the tomb of 
lerdinand and Isabella, by Eancelh (1517) and of Don Felipe 
and Donna Juana by Ordonez (1520) The most interesting 
groups of later Renaissance tombs art those of the Venetian 
churches, and the papal tombs in S Peters, Rome, the royal 
tombs in S Denis neir Pans md the later tombs in the aisles 
of the chapel of Henry VII Westminster Abbey In the i8th 
century, throughout Europe, wall monuments in churches gener 
ally superseded tombs, there is, however a new development of 
exterior tombs, usually taking the lorm of a richly decorated 
sarcophagus sometimes known as t ible tombs Common both in 
Lnglind and her colonics 

Oriental— In Mohammedan countries tombs were reserved 
for great personages or royal families The richest and most 
monumental are the domed turbehs of the Turkish sultans in 
Constantinople, and the tombs built by the Muslim rulers ot 
India, especially the great tomb of Mahmoud at Bijapur (1626- 
60) and the Taj Mahal (q v) at Agra (16^2-47) 

Chinese tofnbs vary according to the locality Near Foochow 
there is a characteristic group m which a cylindrical stele i‘’ 
placed on a terrace m the middle of a crescent shaped embank 
ment Farther north near Hangchow, the cylindrical stelae are 
lower and topped with domes, and a semi circular wall frequently 
takes the place of the embankment The great impenal tombs 
are entirely different and resemble each other whether at Nan 
king m the western hills near Peking or in Mukden They all 
consist of a senes of colonnaded halls crossing a great mam axis 
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bordered With statues of beasts and men The royal tombs at 
Tokyo, m Japan, resemble the Chinese tombs m having a senes of 
great halls, and in being rather temples than simple tombs, the 
arrangement, however, is more informal, and a charactenstic fea- 
ture of the Japanese tombs is the hundreds of votive, stone Ian 
terns which stand m the courts 

Modern^ — ^The tomb of Napoleon m the church of the In* 
valides. Pans (1843-61) by Visconti, is a charactenstic modern 
expression of a tomb which has become a national shrine More 
recent tombs show a continuous development towards an in- 
creasing simplicity and the attempt to gam emotional effect by 
perfection and sincerity rather than by gnndtur (T F H ) 
TOMMASINI, VINCENZO (1880- ), Italian com- 

poser, was born m Rome on Sept 17, 1880 He studied at the 
I iceo in Rome and later became assistant director of the Ac- 
cademia di S Cecilia His first work of importance was the 
string quartet of 1910, this was followed by the “Erotic poem'* 
for orchestra and the comic opera Uguale fortuna m 1911 The 
symphonic poem, Churn dt luna was produced in 1916, and in 
1917 he achieved his great triumph with The Good humoured 
LadteSf a ballet, founded on Goldoni's comedy The original per- 
formance was in Rome and it has since been played in the prin- 
cipal music centres by Diaghilev’s company with great success 
For the music Tommasini took a selection of the sonatas of 
Domenico Scarlatti orchestrating them with much skill and 
(harm Later works are 11 beat a n^no (1921) and Paesaggt 
To scam (1923) 

TOMPKINS, DANIEL D (1774-1825), American poli- 
tician, was born at Scarsdale, Westchester county, N Y , on June 
’I, 1774 He graduated at Columbia college m 1795 ^*^d was ad- 
mitted to the bar in 1797 In 1803 he was a member of the State 
isscmbly, and in 1S04 he was elected to the national House of 
Representatives, but became a judge of the State supreme court, 
ind served as such until 1807 lie was governor of New York in 
807-17, and in 1817-25 during both terms of President James 
Monroe was vice president of the United States In Mirch 1812, 
under the authority of the New York constitution of 1777, he pro- 
rogued the legislature — the only inst met of the exercise of this 
power During the War of 1812 he was active in equipping and 
irming the New York militia For this purpose he borrowed 
much money on his personal security and sometimes neglected to 
secure proper vouchers I iter the State comptroller announced a 
shortage of $120,000 in the military accounts but Tompkins 
claimed that the State owed him $150000 later investigations 
disclosed that the State actually owed him more than $90000 
He died on Staten Island NY on June ii, 1825 

The Mihtarv Papers of Darnel D Tompkms, iho^-iSiy (1898- 
1902) were published by the State See D S Alexander, Poltttcal 
History of New York, vol 1 (1906) 

TOMPKINS VILLE, a former village of Richmond county, 
New York, USA, since 1898 a part of the borough of Richmond, 
New York city It is on the north east short of Staten Island in 
New York bay, about 5^ m S by W of the southern extremity 
of Manhattan Island 

TOMSK. a town of the Siberian Area of the Russian S F S R , 
m 56® 30' N , 85° 12' E , on the right bank of the Tom river and 
on both sides of its tributary the Ushaika, at an iltitude of 485 
feet Pop (1926) 92,485 Ihe river is frojsen from Nov 17 to 
May 13 A branch line links Tomsk with Taiga on the trans- 
Siberian railway The town was founded m 1604, but did not be- 
come important until 1824, when gold was found in the district 
ind a gold smelting laboratory was later established m the town, 
the gold industry is now rapidly declining Ihe town is an educa- 
tional centre, with a university, library and museum 

TOMSKY, pseudonym of Michael Pavlovich Efremov (1880- 
), Russian politician, bom on Oct 19, 1880, m St Petersburg 
(Leningrad), was the son of a workman, and became a factory 
hand at the age of 12 In 1904 he joined the Bolshevik party 
uid was a member of the Reval council of workers’ deputies dur- 
ing the revolution of 1905 Between 1906 and 1917 Tomsky 
suffered various terms of impnsonment and deportation, and was 
finally sentenced to five years’ hard labour in the Moscow Butyrka 


prison, followed by deportation for life to Siberia Rele ised by tht 
revolution of 1917, Tomsky took part in the Bolshevik July rising 
m St Petersburg and the October revolution m Moscow After 
wards he devoted himself particularly to trade union work and 
edited The Metal Workers* Review He was elected member of 
the Moscow trade union council, and m 1918 became president ot 
the all Russian central trade union council, with a short interval 
when he acted as representative of the Soviets in Turkestan On 
the reorganization of the R S F S R into the USSR he became 
a member of the central executive committee of the U S S R 

Tomsky was vice president of the Soviet delegation to London 
in 1924, and a member of the delegation to Pans in 1926 He 
acted as general secretary of the provisional international council 
of the trade unions from its formation on Aug i, 1920, to May 
1921 and addressed the British trade unions at the conferences 
at Hull (Sept 1924) and Scarborough (Sept 1925) 

His most important writings and addresses are included in the 
following volumes Die Neuen Aufgaben der russtschen Gewerksehaften 
(1922) , Der gegenwartige Stand der Gewerkschaftsbewegung in Russ 
land (1923), Getting Together Speeches Delivend in Russia and 
England 1924-25 (19 5) 

TONALITE, m petrology, a rock of the diorite class, first 
described from Monte Adamcllo near Tonale in the Eastern Alps 
It may be described as a quartz diorilt containing biotitc and 
hornbfende in nearly equal proportions Tht principal felspar is 
plagioclase, but orthoclase occurs also, usually in small amount 
With increase m silica, the tonalites pass into the granodiorites 
{see Granitl) 

The hornblende of the diontes is green, sometimes w th a tinge 
of brown, the biotitc is always brown and strongly pltochroit 
Often these two minerals are clustered together irregularly or in 
parillel growths They have generally a fairly strong tendency 
to idiomorphism, but may sometimes enclose plagiodasc ftl 
spir m ophitic manner Both of them decompose to chlorite, 
cpidote and carbonates The plagioclase felspar, which may 
form more than one half of the rock, is andesine or ohgoelasc 
simple crystals are rare, the majority being complex growths 
with centres of felspar rich in lime, while m the extern il zones the 
profiortion of soda felspar increases greatly The inner portions 
have often well defined, but very irregular, boundaries, and are 
sometimes sponge like, with the cavities filled up with a later, 
more acid, deposit This seems to indicate that growth has 
taken place in stiges, alternating with periods when the ciystal 
lized felspar was corroded or partly dissolved The orthoclase 
sometimes forms irregular plates enclosing individuals of plagio- 
clase Quartz occurs both m irregular simple grains and as 
micropegmatite Occasionally pale green pyroxene is visible in 
the centre of crystals of dark green hornblende The accessory 
minerals apatite, magnetite and zircon are always present, and 
very common also are orthite m coffee coloured zonal prisms 
practically always encircled by yellow epidote, and reddish brown 
crystals of sphene, simple or twinned 

Externally tonalites are very like granites but are usually 
darker Towards their margins the larger alpine masses of ton 
alite often assume banded or gneissic facies due apparently to 
movement during intrusion In the south of Scotland (Gallowiy 
district) they accompany hornblende and biotite granites, horn 
blende and augitc diontes The newer granites of the Highhnds 
of Scotland in many places pass into tonalites especially ne ir 
their margins, and similar rocks occur in Ireland Grano diontes 
have been described from California, and rocks of similar chai 
acter occur m the Andes, Patagonia and Lesser Antilles Tonalites 
are also said to be frequent among the igneous rocks of Alaska 

(J S I ) 

TONAWANDA, a city of Ene county, New York, USA 
on the Niagara river, 1 1 m N of Buffalo, at the western terminus 
of the State Barge canal It is served by the Erie, the Lehigh 
Valley, the New York Central and electric railways Pop (1920 ) 
fo,o68 (20%, foreign born white), 1928 local estimate 11,300 
Tonawanda and North Tonawanda {qv^, on the opposite side 
of the canal, though separate municipalities, form practically one 
community They have a fine harbour, electric power from 
Niagara Falls and many large manufacturing industries Tom 
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wanda was mcorporaied as a village m 1S54 and as a city m 1903 
The name is an Indian word, said to mean ‘swift water ’’ 
TONBRIDGE, a town of Kent, England, 27 m SSE of 
London by the S railway Pop (1921) 15,947 It stands above 
the River Medway, which is crossed by a stone bridge erected 
m 1775 There are remains of an ancient castle of the Early 
Decorated period The castle was formerly defended by three 
moats, one of them formed by the Medway Tonbridge school 
was founded by Sir Andrew Judd, lord mayor of London in the 
time of Edward \ 1 , and was rebuilt in 1865 
TONE, THEOBALD WOLFE (1763-179^), Insh rebel, 
the son of Peter Tone, a Dublin coachmaker, was born m Dublin 
on June 20, 1763 He entered Trinity college, at twenty 
two he married Matilda Withenngton a girl of sixteen, took 
his degree in 1786 and went to London He was entered 
it the Middle Temple, and afterwards read law m Dublin, 
being called to the Irish bar m 1789 Tone wrote two pamphlets 
in 1790, one of which, A Review of the Conduct of Adminis- 
tration attneted some notice from the Whigs 

Tone made the icquuntince of Thomas Russell 
1S03), Napper T indy (qv) and others, and the society of the 
“United Irishmen^’ was formed (1791) The original purpose of 
this society was simply the formation of a political union between 
Roman Cathohes and Protestants, to secure parliamentary re- 
form, it was only when that object appeared to be unattainable 
by consLitutional methods that the majority of the members 
adopt (d the more uiuompromising opinions which Wolfe Tone 
held from the tirst, and conspired to establish an Irish republic 
by armc d rebellion Tone desired to root out the popular respect 
for Charleraont and Grattan, and to transfer to more violent 
leidtrs the conduct of the national movement Grattan was a 
u former and a patriot without a tincture of democratic ideas, 
Wolle Tone was a revolutionary whose principles were drawn 
from the I reneh Convention Grattan’s political philosophy was 
allied to thit of Edmund Burke, Tone was a disciple of Danton 
and Thom IS Paine 

In 1794 United Irishmen, persuaded that their scheme of 
universal suffrage and equil electoral districts was not likely to be 
aceepUd by any party in the Irish parliament, began to found 
tbeir hopes on a French invasion An English clergyman named 
William J ukson who had imbibed revolutionary opinions m 
France, c ime to Irtlind to negotiate between the P reneh com 
mittce of fiublic safety and the United Irishmen For this 
emissary lone drew up a memormdurn on the state of Ireland, 
which he described as ripe for revolution, the paper was betrayed 
to the government, and in April 1794 ] lekson was arrested on a 
charge of treason Sever il of the leading United Irishmen, in 
eluding Reynolds and Hamilton Row in, immediate’y fled the 
country, the papers of the United Irishmen were seized, and 
for a time the organization was broken up Tone, who had not 
ittended meetings of the society since May 1793, remained m 
Inland till sfter the trial and suicide of Jackson in Apnl 1795 
He was enabled to make terms with the government, stipulating 
only that he should not be called on to give evidence against 
Rowm and the others, and was permitted to emigrate to America, 
where he anivid in May 1795 

He went to Philadelphia where he met fellow exiles, and the 
Fnnth minister Adet, who gave him letters of introduction to 
the Committee of Public Safety in Pans In February 1796 he 
arrived in Pans and hid interviews with De La Croix and L N 
M Carnot who were greatl> impressed by his energy, sincerity 
and ability A commission was given him as adjutant general m 
the French arm> which he hoped might protect him from the 
fienalty of treason in the event of capture by the English He 
drew up two memorials representing that the landing of a con 
sidenble French force m Ireland would be followed by a general 
rising of the people, and giving a detailed account of the condition 
of the country The I reneh directory, which possessed informa- 
tion from Lord Edward Fitzgerald (qv) and Arthur O’Connor 
confirming Tone, prepared to despatch an expedition under Hoche 
On Dec 15, 1796, the expedition, consisting of 43 sail and carry 
ing about 15,000 men, sailed from Brest Tone, who accompamed 


It as “Adjutant-general Smith, had the greatest contempt for 
the seamanship of the French sailors, which was amply justified 
by the disastrous result of the invasion The ships were dispersed 
by a storm off the coast of Kerry 

But the Dutch fleet was delayed by bad weather, and before it 
put to sea in October, only to be crushed by Duncan in the 
battle of Camperdown, Tone had returned to Pans, and Koche 
the chief hope of the United Irishmen, was dead Bonaparte, with 
whom Tone had several interviews about this time, was much 
less disposed thin Hoche had been to undertake m earnest an 
Irish expedition, and when the rebellion broke out m Ireland m 
1798 he had started for Egypt When, therefore, Tone urged the 
directory to send effective assistance to the Irish rebels, all that 
could be promised was a number of small raids to descend 
simultaneously on different points of the Irish coast One of 
these under Humbert succeeded m landing a force in Killala bay 
and gained some success m Connaught before it was subdued by 
Lake and Cornwallis, Wolfe Tone’s brother Matthew being cap 
tured, tried by court martial, and hanged, a second, accompanied 
by Napper Tandy (qv), came to disaster on the coast of 
Donegal, while Wolfe Tone took part in a third under Admiral 
Bompard, with General Hardy m command of a force of about 
3,000 men, which encountered an English squadron near Lough 
Swilly on Oct 12, 1798 

Tone, who was on board the “Hoche,” refused Bompard’s offer 
of escape m a frigate before the action, and was taken prisoner 
when the ‘ Hoche” was forced to surrender At his trial by court 
martial in Dublin Tone made a manly straightforward speech 
avowing his determined hostility to England and his design “by 
fair and open war to procure the separation of the two countries ’ 
and pleading in virtue of his status as a French officer to die by 
the musket instead of the rope He was however, sentenced to 
be hanged on Nov 12, but on the nth he cut his throat with a 
penknife, and on Nov 19, 1798 he died of the wound He was 
buried m Bodenstown churchvard 

Sec Autobiography of Theobald Wolfe Tone, edited with introduc 
tion by R Barry O Bnen (2 vols, 1S93) » R R Madden, Lives of the 
Vmitd Irishmen (7 vols, 1842) 

TONE POEM see bvMPHONic Polm 

TONGA, the Tonga or Friendly Islands, an archipelago in 
the S Pacilic Ocean about midway between Fiji and Samoa For 
the geography, etc , see Pacific Islands 

History — In 1616 the vessels of Jacob Lemaire and Willem 
Cornells Schouten reached the island of Niuatobutabu and had 
a hostile encountei with the natives In 1643 Abel Tasman ar 
rived at Pongatabu and was more fortunate The next visitor 
was Samuel Wallis m 1767, followed m 1773 by Captain Cook 
In 1777 Cook returned, and stayed seven weeks among the 
islands In 1799 a revolution broke out, and war dragged on for 
many years, until finally checked b> the strong rule of Tapfaahau 
who became king m 1845, under the name of George Tubou 1 
In 1822 a Methodist missionary had arrived in the island, and 
others followed The attempt to introduce a new faith led to re 
newed strife, this time between converts and pagans, but King 
George supported the missionaries, and by 1852 the rebels were 
subdued The missionaries persuaded the king to grant a constitu 
lion to the Tongans A triennial parliament, a cabinet, a privy 
council, and an elaborate judicial system were established, and the 
cumbrous machinery was placed m the hands of a “prime mm 
ister,” a retired Wesleyan missionary, Shirley Baker Baker in 
duced the king to breik off his connection with the Wesleyan body 
in Sydney, and to set up a State church Persecution ot members 
of the old church followed, and in 1890 the missionary premier 
was removed ftom the island by British influence 

King George Tubou died m 1893 at the age of 96, ftnd was 
succeeded by his great grandson, under the same title In 1900 a 
treaty was concluded by which the king placed his kingdom under 
Bntish protection On the death of George II (1918), Queen 
Salote ascended the throne Since 1905 British com has been legal 
tender m Tonga Education has been rapidly developed m 1924 
there were 105 public primary schools 

See Captain Cook’s Voyages and other early narratives, G Vason, 
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FouP yem in Tomatabu (1815) » J Martin, Mariner's account of the 
Tonga Islands (Edinburgh, 1827) , A Monfat, Les Tonga, ou Archipel 
ties Amu (Lyons, 1893) , B H Thomson, The Diversions of a Prime 
Minister (1894) , for traditions and histoncal material see the 
foumols of the Polynesian Society (New Zealand) , P S A Stewart, 
Handbook of the Pacific Islands (1922) 

TON6HAK or CHUNTOKYO, a religious system of 
Korea, founded m 1864 The prime object was to preserve all 
national customs and ideals and oppose Christianity Its forms 
are those of Confuciamsm but its spirit and voice are those of 
Buddhism and Taoism The founder, Choi Jaiwoo (-S # )S, 
1824--64), was a great classical scholar with ongmahty in ethical 
thought At 16, having lost his father and being very poor, he 
wandered round the country from his birthplace, Kungchu, South 
Korea He was struck by the chaotic conditions, the corrupt 
officialdom, the poverty and superstition of farmers, the unrest 
ind misery of the towns, and the intellectual degeneracy of the 
nation All this made him feel keenly the lack of a religion which 
could give the people a fresh vision and courage Buddhism had 
been banished to mountain solitudes in the 15th century, Con* 
fucunism was for the upper classes only, so that there was no 
religion that could direct the destiny of the masses 
Choi Jaiwoo s belief was that Chun or Ttcn god), the 
creator of all thmgs, made heaven, earth and man, that man is 
the most intelligent and noble of all creations Everything exists 
because there is man, who is as great as God provided he holds 
fast to God given qualities Man, m fact, is (jod (K Jb %) f 
they are one, not two To or tao, an infinite being, existent before 
the creation of the world is the way to heavenly doctrine Thus 
his teaching, Tonghak Eastern Learning) was called 

Chun tokyo ( m m, Heavenly Way Doctrine) 

Since man is the highest of all God’s creations, he must enjoy 
complete freedom and absolute equahty He must realize the 
self and develop it to be as noble as possible by emancipating 
body ramd and soul Man is thus the core of the universe The 
Kingdom of Heaven will exist on earth when all men develop 
intellectually, socially and spiritually, and for this goal man must 
pray and work Ihe founder was accused of heresy and exe- 
cuted on March i, 18(14, m Taiku, South Korea Choi Sihyung 
1827-99) became his successor He preached the 
doctrine of his predecessor adding the precept of abstention from 
flesh, and organized churches throughout Korea He was hanged 
for heresy on June 2, 1899 His successor, Son Pyunghi ( ^ 

gR, 1861-1922) led a Tonghak rebellion He sent many students 
abroad and took an active part m the Revolution of 1919, he was 
put in jail, where he died on May 19, 1922 
Ihe Chuntoists support a number of schools and a college and 
teach the ideas of western civilization as well as oriental cultural 
dements They preach any sacrifice m the cause of humanity and 
justice Chuntoist activity in politics and the lack of a doctrine 
regarding the future hfe have given rise among Christians to the 
impression that Chuntoism is not a religious sect, but Confu 
cianism, if judged by the two latter criteria, would also be con- 
sidered non religious 

Chuntoism has grown mto one of the most potent forces of 
Korea to-day Its most prominent leaders are the educator, 
Choi Rin, and the philosopher, Paik Inho (Y K ) 

TON6KING, a provmce of French Indo China, and protec- 
torate of France, situated between 20® and 23^° N and 102° and 
io8i® E , and bounded by China, British Upper Burma, Laos 
Annam, and the Gulf of Tongkmg Area, 40,530 sqm The 
population IS 7,401,912, including 9,143 Europeans longking 
comprises two regions (i) the delta of the Song Koi (Red river) 
which, beginning at Son-Tay and coalescing with the delta of 
the Thai-Binh, widens out into the low-lymg and fertile plain 
within which are situated the principal cities The delta is joined 
to upper Tongkmg by undulating country becoming more and 
more elevated inland and called sometimes Middle Tongkmg, (a) 
upper Tongkmg, a mountainous forest clad country, deeply dis 
sected by the slot-valleys of the Taibinh, the Red River and their 
tributaries The mam geographical feature in the country is 
the Song Koi, which, taking its rise in Yun-nan at more than 2,000 
metres above sea level, enters Tongkmg at Lao Kay, and flows 
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thence m a south-easterly direction to the Gulf of Tongkmg It 
was this nver which mainly, m the first instance, attracted the 
French to Tongkmg, as it was believed that, forming the shortest 
route by water to Yun nan, it would prove to be the most 
convenient and expeditious means of transporting the tin, copper 
silver and gold which are known to abound there This belief 
has proved fallacious because the upper course of the stream is 
constantly impeded by rapids, the lowest being about thirty milc^ 
above Hung Hoa Beyond Lao Kay navigation is impracticable 
during the dry season, and at all other times of the >ur goods 
have to be there transferred mto hght junks Near Son Tay the 
Song Koi receives the waters of the Song-Bo (Black river) and 
the Song Ka (Clear river), and from that p>oint divides mto a 
network of waterways which empty themselves by countless out 
lets into the sea The Song Cau rises m north eastern Tongkmg 
and below the town of Sept Pagodes, where it is joined by the 
Song Thuong to form the Thai-Bmh, divides into numerous 
branches, communicating with the Song Koi by the Canal des 
Rapides and the Canal dts Bambous 
The coast line of Tongkmg from Mon Kay on the Chinese 
frontier to Thanh Hoa, near that of Annam has a length of 375 m 
From Mon Kay as far as the estuary of the Song Koi it is broken 
rugged and fringed with islands and rocky islets The bay of 
Ticn-Hien, to the south of which lies the island of Kc Bio, and 
the picturesque bay of Along, are the chief indentations Beyond 
the island of Cac Ba, south of the Bay of Along, the coast is low, 
flat and marshy 

Although under the monsoon regime the climate of Tongkmg is 
less trying to Eurofieans than that of the rest of trench Indo 
China During the hot season the temperature ranges between 82° 
and 100° 1 , but from October to May the weather is cool The 
country is subject to typihoons in August and September 
In the wooded regions of the mountains the tiger, elephant and 
panther are found, and wild buffalo, deer 'inci monkc>s arc com 
mon The delta is the home of many varieties of aquatic birds 
Tea, cardamom and mulberry grow wild, and in general the flora 
approximate to that of southern China 
The Annamese (see Annam), who form the bulk of the popula- 
tion of Tongkmg, are of a somewhat better physique than that 
of the other Indochinese Savage tribes inhabit the northern 
districts — the Muongs the mountains bordering the Black nver, 
the Thos the regions bordering the Clear river and the lhai Bmh 
The Muongs are bigger and stronger than the Annamese They 
have square foreheads, large faces and prominent check bones, 
and their eyes are often almost straight 
Rice, which in some places furnishes two crops annually is the 
most important product of the delta, and the exports of the latter 
were valued at 149,000,000 francs m 1926 Elsewhere there are 
plantations of coffee, tobacco, cotton, jute, sugar-cane, etc The 
cultivation of silkworms is of growing importance (Export of raw 
silk 79,400 kg m 1926 ) 

Gold, copper, tm, lead and other metals are found in the higher 
regions of Tongkmg There is a large output of coal from Hon 
Gav on the bay of Along (Output i 363,000 metric tons ) 

Ihe production of phosphates reaches 15,294 tons 
Hanoi, Hai Phong and Nam Dinh carry on cotton spinning and 
Hanoi and Nam-Dinh are well known for the manufacture of 
carved and inlaid furniture The natives are ski ful at tnamellmg 
and the chasing and ornamentation of gold and other metals 
The manufacture of paper from the fibrous bark of the pajier 
tree is a wide spread industry and there are numerous distillenes 
of nee spirit 

In 1926 the imports were valued at 1,700,758,000 francs, while 
the exp)orts did not exceed 1,316,401,000 francs m value 
The transit trade via Tongkmg between Hongkong and Yun 
nan is entirely in the hands of Chinese houses, the tin of the 
Yun-nan mines and cotton yarns from Hongkong constituting its 
most important elements The waterways of the delta are lined 
with embankments, the causeways along which form the chief 
mcims of land communication of the region (For railways, see 
Indo China, French ) 

The protectorate of Tongkmg approaches nearer to direct 
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administration than that of Annam, where the conditions of the 
protectorate arc more closely observed Till 1897 the emperor 
of Annam was represented m Tongkmg by a viceroy (ktnh luoc)^ 
but now the native officials are appointed by and are directly under 
the control of the resident superior, who resides at Hanoi (pop 
10^,235), the capital of Indo-Chma, presides over the protectorate 
council, and is the chief territorial representative of France 
Tongkmg is divided into nineteen provinces, in each of which 
there is a resident or a vice resident In each province there is a 
council of native “notables,” elected by natives and occupied with 
the discussion of the provincial budget and pubhc works There 
IS also a deliberative council of natives for the whole of Tongkmg 
Ihc provincial administration, local government and educational 
system are analogous to those of Annam (gv) Two chamber? 
of the court of appeal of Indo China and a cnminal court sit at 
Hanoi, there are tribunals of first instance and tribunals of com- 
merce at Hanoi and Hai-Phong When both parties to a suit are 
Annamese, it comes within the junsdiction of the An Sat or native 
judge of the province 

The local budget for 1927 balanced at 18,017,180 piastres 
Sec also Indo China, Frfnch and Annam 

HISTORY 

For the early history of Tongkmg, see Annam and Indo 
China, Fri nch Tongkmg was loosely united to Annam until 
1801, when Gia long, king of Annam, brought it definitely under 
his sway Having, by the treaty of 1862 and the annexation of 
Cochin Chini, firmly established themselves m Annamese tern- 
tory, the French begin to turn their attention to Tongkmg, at- 
tracted by the report! d richness of its mineial wealth The mva 
Sion of northern Tongkmg by the disbanded followers of the 
laipmg rebels offered a pretext for action Hostilities were 
checked for a time by the Franco Prussian War (1870-71), but 
m 1873 Gamier attacked Hanoi as a protest against the hin- 
drances offered to Dupuis a trader with military stores for Yun 
nm, and earned the cit idel by assault He then sent to Saigon 
for reinforcements and meanwhile attacked the five other impor 
tant fortresses m the delta (Hung Yen, Phu Ly, Hai Duong, 
Nmh Bmh, and N im Dinh), and captured them all This pro 
yoked the Tongkingese to call m the help of Lu Vinh Phuoc, the 
leader of the “Black Flags” (bands of Chinese rebels infesting 
the mountainous region of Tongkmg), who at once marched with 
a large force to the scene of action Within a few days he had 
recaptured several villages near Hinoi, and so threatening did 
his attitude appear that Gamier, who had hurried back after cap- 
turing Nam Dinh, made a sortie from the cit idtl, a move re- 
sulting m his death and that of his second in command 

Meanwhile the news of Garmcr’s hostilities had alarmed the 
governor of Saigon, who, wishing to avoid war, sent Philastre, an 
inspector of native affairs, to offer apologies to the king of Annam 
When, however, Philastre heard of Garnier’s death, he took com- 
mind of the French forces, and at once ordered the evacuation 
of Nam Dmh, Nmh Bmh and Hai-Duong — a measure which 
resulted m a general massacre of natiVc, converts in the area In 
pursuance of the same policy Philastre made a convention with 
the authorities (March 1874) by which he bound his countrymen 
to withdraw from the occupation of the country, retaining only 
the right to trade on the Song-Kol and at Hanoi and Hai-Phong 
For a time affairs remained in statu quo, but m 1882 Le Myre de 
Villers, the governor of Cochin China, sent Henn Riviere with a 
small force to open up the route to Yunnan by the Song Koi 
With a curious similanty the events of Garnier’s campaign were 
repeated Finding the authorities intractable, Riviere stormed and 
t irned the citadel of Hanoi, with very slight loss, recaptured 
Nam Dinh, Hai Duong, and other towns in the delta, and then, 
like Gamier, fell a victim to his own impetuosity (May 1883) 

In the meantime the Annamese court had been seeking to enlist 
the help of the Chinese m their contest with the French The tie 
which bound the tributary nation to the sovereign state had never 
iiecn entirely broken, and the present seemed an admirable 
opportunity for acknowledging the fact 

The king, therefore, despatched m 1880 a special embassy to 


Peking, loaded with unusually costly ofienngs and beanng a 
letter as from an acknowledged tributary which the emperor after 
wards ordered to be published in the Peking Gazette Riviere s 
death and the defeat of his troops left France in extreme diffi 
culty, and M Ferry, who had become French premier in 1883 
decided on a vigorous policy Hanoi was still besieged by the 
“Black Flags” and the outlying garrisons had mostly to be with 
drawn, reinforcements under Admiral Courbet and General Bouet 
could barely keep the native forces at bay, and only m the lower 
delta did the I rench make headway, seizing Hai Duong and Phu 
Bmh almost without a casualty Dr Harmand, commissary 
general, proceeded with Courbet and a naval force to the Hud 
nver After a feeble defence Hu6 city was taken and a treaty 
concluded with the king (Aug 1883), in which the French pro 
tectorate was fully recognized, the king further bmding himself 
to recall the Annamese troops serving m Tongkmg 

Though this treaty was exacted from Annam under pressure, 
the French lost no time in carrying out that part of it which gave 
them the authority to protect Tongkmg, and Bouet again ad 
vanced m the direction of Son lay But again the resistance he 
met with compelled him to retreat, after capturing the fortified 
post of Palan Meanwhile, on the determination to attack Son 
Tay becoming known in Pans, the Chinese ambassador warned 
the ministry that, since Chinese troops formed part of the garri 
son, he should consider it as tantamount to a declaration of war 
But his protest met with no consideration On the arrival of rein 
forcements an advance was again made, and on Dec 16, 1883, 
after some desperate fighting, Son Tay fell 

During 1884 the French made themselves masters of the lower 
delta Throughout the campaign Chinese regulars fought against 
the h rench, who thus found themselves involved in war with 
China In May 1 884 M Fournier, the I rench consul at Tientsin 
signed, with Li Hung Chang, a memorandum by which the Chi 
nese plenipotentiary agreed that the Chinese troops should imme 
dntely evacuate northern Tongkmg A second treaty was signed 
at Hu6 confirming the French protectorate over Annam and 
Tongkmg, but hostilities did not ee ise A misunderstanding over 
the date of the Chinese evicuation led to Col Dugenne being 
despatched to occupy Lang Son The expedition was badly man 
aged and 25m from their objective the French entered an irregu 
lar engagement with the Chinese forces and were routed An 
ex})edition, led by Colonel Donnier, against the Chinese garrison 
at Chu al)out 10m south east from Lang-kep, was completely 
successful, and m a battle near Chu the C hmese were defeated 

In Jan 1885 large reinforcements arrived and Bn^re de lisle, 
who had succeeded Millot as commander-in-chief, ordered an ad 
vance towards Lang Son The difficulties of transport greatly 
impeded his movements, still, the expedition was successful On 
I eb 6 three forts at Dong Song with large supplies of stores and 
ammunition, fell into the hands of the French Three days’ heavy 
fighting made them masters of a defile on the road, and on the 
13th Lang Son was taken, the garnson having evacuated the town 
just before the entrance of the conquerors General Negrier, who 
commanded a division under Bnere de I’lsle, pressed on in pur 
suit to Ki Hea, and even captured the frontier town of Cua Ai 
But Bri^re dc lisle had to hurry back to the relief of Tuyen 
kwan which was doggedly resisting the attacks of an overwhelm 
mg Chinese force, and N6grier was left in command at Lang-Son 
The withdrawal of Bn^re de llslt’s division gave the Chinese 
greater confidence, and though for a time Negner was able to 
hold his own, on March 22 and 2^ he sustained a severe check 
between Lang Son and That-Ke, which was finally converted into 
a complete rout Bnke de lisle reached Tuyen Kwan, the garri 
son of which was commanded by Colonel Domin6, on March 3 
and effected its relief The disaster at Lang-Son caused the down 
fall of the Ferry ministry (March 30) Shortly afterwards Sir 
Robert Hart succeeded in negotiating peace with China By the 
terms agreed on at Tientsin (June 1885), it was stipulated that 
France was to take Tongkmg and Annam under its protection 
and to evacuate Formosa and the Pescadores (For further his 
tory, see Indo-China ) 

See J Dupuis, Le Tong-km et V intervention frangaise (1898) , C B 
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Norman, Tonkm, or France tn the Far East (1884) , Pnnce Henn 
d'Orl^ans, Autour du Tonkm (1896) , J lerry, Le Tonkm et la m^re- 
patrte (1890), J Chailley, Paul Bert au Tonkm (1887), E Lunet 
de Lajonqui^re, Ethnographte du Tonkm Septentrional (1906) , A 
Gaisman, LVeuvre de la France au Tonkm (1906) , H Lyantey Let- , 
ires du Tonkm et de Madagascar (2 vols , X920) , ali) the bibliography 
under Indo-China, French 

TONGUE. Anatomically the tongue is divided into a mam 
part, a base toward the pharynx, a dorsum or upper surface a 
root by which it is attached to the hyoid bone and floor of the 
mouth, a tip which is free and an inferior free surface in contact 
with the front part of the floor of the mouth and with the lower 
mcisor teeth The dorsum is covered by stratihcd squamous epi 
t helium, and, when at rest, is convex both anteropostenorly and 
transversely, it is thickly studded with papillae, of which four 
kinds are recognized 

Filiform papillae are minute conical projections covering the 
whole of the dorsum as well as the tip and borders of the tongue 
They are very numerous and contain a short core of subepithehal 
mucous membrane covered by a thick coating of epithelnl cells, 
which coating may divide at its tip into 1 number of thread like 
processes 

Fungiform papillae are less numerous than the last, and some- 
what resemble “button mushrooms”, they generally contain spe 
cial taste buds 

Ctrcumvallate papillat are usually from seven to ten in number 
ind are arranged in the form of a V, the apex of which points 
down the throat They he quite at the back of the upper surface 
of the tongue and each consists of a little flat central mound sur 
rounded by a deep moat the outer wall of which is slightly raistd 
above the surface, and it is to this that the papillae owe their 
name Both sides of the moat have taste buds embedded in them, 
while into the bottom small serous glands open 

hokate papillat are only vestigial in man and consist of a series 
of vertical ridges occupying a small oval area on each side of the 
tongue near its base and just in front of the attachment of the 
interior pillars of the fauces (See Pharynx ) 

The posterior surface or base of the tongue forms part of the 
interior wall of the pharynx and has a different apfiearance from 
that of the dorsum On it are found numerous circular or oval 
elevations of the mucous membrane caused by lymphoid tissue 
(lymphoid follicles), on the summit of the most of which is a 
mucous cr>pt or depression The division between the superior 
or oral surface of the tongue and the posterior or pharvngeil is 
sharply marked by a V shaped shallow groove called the sulcus 
terminalis which lies just behind and parallel to the V shaped row 
of circumvallatc papillae At the apex of this V is a small blind 
pit, the foramen caecum 

At the lower pirt of the pharyngeal surface three folds of 
raucous membrane, called glo\so epiglottic folds, run backward, 
the middle one passes to the centre of the front of the epiglottis 
vvhilc the two lateral ones pass backwird and outward to the fossa 
of the tonsil 


anterior two thirds with ordinary sensation and also by means of 
the chorda tympani which is bound up with it, with taste sensi 
tion, (2) the glossopharyngeal which supplies the circumvillaic 
papillae and posterior third of the tongut with taste ind ordmarv 
sensation, (3) a few twigs of the superior laryngeal brinch of th( 
vagus to the pharyngeal surface of the tongut, and (4; the hypo 
glossal which is the motor nerve to the muscles 
Embryology —The mucous mtmbrani covering th( second 
and third visceral arches fuses to form the furcula (set Ri^siira 
TORY System) Just in front of this a rounded eminence 'ippi us 
at an early date in the ventral wall of the pharynx to form Iht 
tiihtrcultm tmpar which is separated from the furcula by the 
depression known as the sinus arena t us This tuberculum impar 
gradually grows to form the central part of the tongue in front of 
the foramen caecum while the anterior part of the oigan is 
derived from two lateral swellings which appear in the floor of the 
mouth and surround the tuberculum impar antcro lattrdll> The 
posterior third, or pharyngeal part is developed from the interior 
part of the furcula m the middle line that is to say from the third 
visceral arch The sinus arcuatus becomes gridually shallower as 
these two parts of the tongue grow together and eventually is 
indicated by the sulcus ttrmmalts, m the mid line however the 
isthmus of the thyroid grows down from it, forming the thyro 
glossal duct the remains of which are seen in the foramen cac 
cum (ste Ductli ss Glands) It will be seen that the tongue is 
developed in connection with the first second and third visceral 
arches and it is therefore to be expected that the hfth seventh 
and ninth nerves which supply those arches would help to supply 
It, but the vigus from the fourth arch reaches it m addition, 
while the fict that most of the muscular substance ot the tongue 
IS supplied by' the hyjxiglossal nerve is cxpl lined on the thcorv 
that some of the cervical skeletal musculature his grown ccphalad 
into the tongue and has carried its nerve with il 
I Comparative Anatomy — ^The tongue is present in fishes but 

I it IS an immovable swelling in the floor of the mouth and is pne 
tic ally devoid of muscles In the hag ( Mvxmt ) among the ( \clo 
stomata, and pike (tsox) among the Tcleostei teeth arc developed 
on the tongue In the Amphibia the tailed forms (Urodeli) usu 
ally have tongues like hshes, though m the genus Spelcrpcs the 
' organ is very free and can be protruded for a grcit distance 
' In the majority of the Anura the tongue is usu illy attached 
close to the front of the floor of the mouth so that it can be 
flipped forward with great rapidity There arc, however two 
closely allied families of frogs (Xcnopodidat md Pqiidae) which 
form the order of Aglossa, because the tongue is suppressed 
In the reptiles the tongue is generally very movable though 
this is not the case in the C rocodilii and manv of the Chelonu 
The forked tongues of snakes md many lizirds and the highly 
specialized telescopic tongue of the ch imclcon arc familiar objects 
In birds the tongue is usually covered with horny epithelium 
and IS poorly supplied with muscles When it is very protrusibk 
' is m the woodpecker the movement is due to the hyoid, with the 


On the inferior free surface of the tongue there is a median fold 
of mucous membrane called the fraenum linguae, which is attached 
below to the floor of the mouth On each side of this the blue 
outlines of the ranine veins ire seen, while close to these a little 1 
fold on each side, known as a plica fimbrtata, is often found It 1 
must not, however, be confused with the plica sublingualis 
described in the article Mouth and Salivary Giands * 


base of the tongue attached, moving forward 

In the Mammalia the tongue is always movable by means ol 
well developed extrinsic and intrinsic muscles while papillae and 
glands are numerous The filiform papillae reach their miximum 
m the feline family of the Carnivora where they convert the 
tongue into a rasp by which bones can be licked clean of all flesh 
attached to them 


The substance of the tongue is composed almost entirely of 
striped muscle fibres which run in different directions Some of 
these bundles, such as the supetfictal, deep, transverse and oblique 
hnguales are confined to the tongue and are spoken of as intrinsic 
muscles Other muscles, such as the hyo glossus, stylo-glossus, etc 
tome from elsewhere and are extrinsic, these are noticed under 
the head of Muscuiar System The arteries of the tongue are 
derived from the lingual, i branch of the external carotid (see 
Arteries), while the veins from the tongue return the blood, by 
one or more veins on each side, into the internal jugular vein 
(see Veins) 

The nerves to the tongue are the (i) Ungual or gustatory a 
branch of the fifth (see Nerves Cranial) which supplies the 


Foliate papillae are best seen m the rodents, and when they are 
well developed the circumvallate papillae are few, often only oiu 
on each side 

In the lemurs an under tongue or sub lingua is found, which is 
probably represented by the plicae fimbnatae under the human 
tongue, and bv some morphologists is regarded as the homologut 
of the whole tongue of the lower vertebrates, the greater part of 
the mammalian tongue being then looked upon as a new formation 

For further details and literature set R Wiedt rsheirn s Compara 
tive Anatomy of Vertebrates, transhted by W N Pirker (I ondon 
1907) , C Gegenbaur, Vergleich Anat tier Wtrbelthiere (Leipzig 
1901) , A Oppel Lehrb vergletch mikroskop Anal der Wtrbelthterc 
Teil 3 (Jena, 1900), Parker and Haswcll, Text Book of Zoology 
(London, 1897) (F G P ) 
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TONGUE— TONGUES 


TONGUE, DISEASES OF. The most important disease of 
the tongue is cancer which may affect any part but is liable 
to occur at the sides, when the organ is irritated by a carious 
tooth or an ill fitting denture It shows Itself as a hard raised 
ulcer and microscopically is a squamous cell carcinoma (see 
FuMOURb) The lymphatic glands m the neck and beneath the 
jaw arc early affected by extension of the disease At first the 
dist qse causes little more than discomfort and some pain in feed- 
ing but soon the extension leads to fixation and the jaws often can- 
not be separated more than to admit passage of a lead pencil be 
tween the teeth The secondary growths in the neck and beneath 
the jaw increase m size rapidly and may break down leading to a 
foul ulcei or to haemorrhage from invasion of one of the great 
blood vessels in the neighbourhood The great salivation that 
aecomp lines cancer of the tongue is one of its greatest trials The 
natural duration of the disease from first observation to death is 
on in average little over a year Until recently the sole possible 
form of treatment was surgery consisting in removal of the tongue 
and of cervical glands in a single or a divided operation When 
the growth affects the anterior portion of the organ this operation 
meets with a fair amount of success but when the side or back 
of the tongue is affected the operation is serious and the results 
ire poor so far as concerns prolonged duration of life At the 
present time treatment by radium in the form of radium needles 
or minute *‘secds” containing radium emanation is practised 
Sufficient time has not passed for dogmatic statement but the re- 
sults appear to compare favourably with those of surgery When- 
ever a carious tooth irritates the tongue the dentist’s services 
should be sought Other diseases of the tongue of importance are 
syphilitic In leukoplakia the epidermis becomes thick and white 
in patches over the dorsum, the condition is of great importance 
since cancer is liable to begin m such leukoplaluc patches The 
other s>philitic condition is gumma (see Venereal Diseases), a 
condition dithcult to diagnose from cancer except by the course 
It takes As procrastination is fatal if the condition be cancer in 
reality, and a person from whom the tongue has been removed is 
not gre itly inconvenienced thereby, the treatment should be based 
upon the more serious assumption 

Hardly coming under the definition of diseases are those morbid 
states of the tongue met with m various disorders involving other 
parts of the body The appearances noted when the physician 
“looks it the tongue” vary according to the degree to which epi- 
thelial cells cover the papillae and the degree to which saliva is 
formed In the white or plastered tongue of acute febrile disease 
( c papillae are covered by a thick layer of proliferated epithebum 
m which arc many micro organisms, and the mouth is dry If the 
fever continues and intensities the coat peels off and a red, dry, 
denuded tongue results If, on the contrary, improvement m the 
patient’s condition is taking place the tongue begins to “clean” at 
the tip and edges 1 1 , secretion of saliva recommences and the 
white coat is removed by rubbing against the teeth and palate 
Tht flabby, tooth indented tongue of dyspepsia, the red cracked 
tongue of dnbetes, the tremulous tongue of alcoholism, the later- 
ally displaced tongue indicating paralysis as in cerebral apoplexy 
irc other examples of the information which examination of the 
tongue affords to the instructed eye (see Howship Dickinson, 
Iht Tonque tn Disease^ London, 1888) 

So called “thrush” (aphtha) occurs over the tongue and mouth 
of babies in poor condition, usually from faulty feeding, it is 
(aused bv the growth of yeast moulds in the superficial layers of 
the epithelium and is favoured by an acid reaction of the saliva 
ind mucus in the mouth The treatment is rectification of the 
feeding and local applicition of a mixture of myrrh, borax and 
honey Other abnormal conditions of the tongue occur such as 
small ulcerations m some cases of advanced pulmonary tubercu- 
losis and inflammatory masses in actinomycosis {qv) 

Bibliocraiu\ — D C L FitzwiUiams, Tongue and Us Dtseases 
(tq 7) (bibl ) , H Prmz, “Some common diseases of oral mucous 
membrane and tongue,” Dental Cosmos. 1927, LXIX, 53, C K P 
Henry ‘Tuberculosis of the tongue,” Canad Med Assn Jn 1926, 
wi, S3I (htbl), C R Wells and G W Cooper, “Black Tongue” 
States Nav Med Bull, 1926, XXIV 12 (bibl), Sir W MilUgan 
and others, “DiHcussion on carcinoma of the tongue,” Bnt Med Jn, 


1926, II , 1089 , G L Derman, “Zur Kenntmse d ZungeAtumom/’ 
Central bl f allg Path u path Anal, 1925-26, xxxvi, 150 (bibl) 

(W S L-B) 

TONCrUES, GIFT OF, a faculty of abnormal and marticu 
late vocal utterance, under stress of religious excitement, which 
was widely developed m the early Christian circles, and has its 
parallels m other religions It is also called Glossolaha (Gr 
tongue, XaXetR, speak) In the New Testament such 
experiences are recorded m Caesarea (Acts x 46), at Corinth 
(Acts xix 6, I Cor xn, xiv), Thessalonica (i Thess v 19) 
Ephesus (Eph v 18), and universally (Mark xvi 17), From 
the epistles of Paul, who thanked God that he spake with tongue* 
more than all or any of bis Corinthian converts, we can gather a 
just idea of how he regarded this gift and of what it really was 

Paul discriminates between the Spirit which 4 unng these 
paroxysms both talks and prays to God and the nous or under 
standing which informs a believer’s psalm, teaching, revelation or 
prophesy, and renders them intelhgible, edifying and profitable 
to the assembly Accordingly Paul lays down rules which he 
regarded as embodying the Lord’s commandment A man “that 
speaketh in a tongue speaketh not unto men, but unto God, 
for no man understandeth” , and therefore it is expedient that 
he keep this gift for his private chamber and there pour out the 
mysteries In church it is best that he should confine himself to 
prophesying, for that brings to others “edification and comfort 
and consolation ” If, however, tongues must be heard in the 
public assembly, then let not more than three of the saints ex 
hibit the gift, and they only in succession Nor let them exhibit 
It at all, unless there is some one present who can interpret the 
tongues and tell the meeting what it all means If the whole con 
gregation be talking with tongues all at once, and an unbeliever 
or one with no experience of pneumatic gifts come in, what will 
he think asks Paul Surely that “you are mad ” So at Pentecost 
on the occasion of the first outpouring of the Spirit the saints 
were by the bystanders accused of being drunk (Acts 11 15) In 
the church meeting, says Paul, “I had rather speak five words 
with my understanding, that I might instruct others also, than ten 
thousand words m a tongue ” 

Paul on the whole discouraged glossolaly “Desire earnestly 
the greater gifts,” he wrote to the Corinthians The gift of 
tongues was suitable rather to children m the faith than to the 
mature Tongues were, he felt, to cease whenever the perfect 
should come, and the believer who spoke with the tongues of men 
and of angels, if he had not love was no better than the sounding 
brass and clanging cymbal of the noisy heathen mysteries It 
was clearly a gift productive of much disturbance m the Church 
(i Cor xiv 23) He would not, however, entirely forbid and 
quench it (i Thess v 19), so long as decency was preserved 

It 18 not then surprising that we hear little of it after the 
apostolic age It faded away m the great Church and probably 
Ceisus was describing Montamst crrcles (though Origen assumed 
that they were ordinary believers) when he wrote (Origen, Contra 
Celsum, vii q) of the many Chnstians of no repute who at the 
least provocation, whether within or without their temples, threw 
themselves about like inspired persons , while others did the same 
m cities or among armies in order to collect alms 

Tertullian in the 3rd century testifies that glossolaly 
still went on m the Montamst Church which he had joined, 
for we must so interpret the following passage m his De amma, 
cap IX “There is among us at the present time a sister who 
IS endowed with the charismatic gift of revelations, which she 
suffers through ecstasy in the spirit during the Sunday service 
in church She converses with angels, sometimes even with the 
Lord, and both hears and sees mysteries ” The magical papyri 
teem with strings of senseless and Wbaric words which probably 
answer to what certain of the Fathers called the language of 
demons It has been suggested that we here have recorded the 
utterances of glossolalists 

The attitude of Paul toward glossolaly among his converts 
strikingly resembles Plato’s opinion as expressed m the TimaeuSj 
p 72, of the enthusiastic ecstasies of the ancient jaAms (sooth- 
sayer) The gift of tongues and of their interpretation was 
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not peculiar to the Christian Church, but was a repetition in it of 
a phase common in ancient religions The very phrase y\<ixT(rais 
**to speak with tongues,” was not invented by the New 
Testament writers, but borrowed from ordmary speech 

Virgil (Aen vi 46, 98) draws a hfe-like picture of the ancient 
prophetess “speaking with tongues ” He depicts her quick changes 
of colour, her dishevelled hair, her panting breast, her apparent 
increase of stature as the god draws nigh and fills her with his 
divine afflatus Then her voice loses its mortal’s ring “nec mor 
tale sonans ” The same morbid and abnormal trance utterances 
recur in Christian revivals in every age, e g , among the mendicant 
friars of the 13th century, among the Jansenists, the early 
Quakers, the converts of Wesley and Whitefield, the persecuted 
protestants of the Cevennes, the Irvmgites, and the revivalists 
of Wales and America 

Oracular possession of the kind above described is also com- 
mon among savages and people of lower culture, and Dr Tylor, 
in his PnmtHve Culture, 11 14, gives examples of ecstatic utter- 
ance interpreted by the sane Thus in the Sandwich Islands the 
god Oro gave his oracles through a priest who “ceased to act 
or speak as a voluntary agent, but with his Jimbs convulsed, 
his features distorted and terrific, his eyes wild and strained, 
he would roll on the ground foaming at the mouth, and reveal 
the will of the god m shrill cries and sounds violent and indis- 
tinct, which the attending priests duly interpreted to the people ” 

See E B Tylorj Pnmiitve Culture H Wcmel, Dte Wlrkunt'en de^ 
Getstes und der Geister (Freiburg, 1890) , Shaftesbuiy’s Letter on 
hnthu^asm, Mrs Ohphant, Ltie of Irving, vol 11 , G B Cutten, 
Speaktng with longuih, Bistoncally and Psychologically Considered 
(1927) (the most complete existing survey of the subject) See also 
Thouless, Introduction to the Psychology of Religion chap xi 

TONIC SOL-FA Tonic Sol fa has as its leading principle 
the relationship of Sol fa syllables to a key note The prefix 
tonic ’ was used by John Curwen to distinguish his method from 
others Curwen (1816-1880) developed his method from that of 
Miss Sarah Arm Glover of Norwich, to whom he 

always acknowltged his indebtedness, but seeing no probability of 
her system becoming popular (it was out of print), he announced 
1 number of modifications (twenty one are tabulated m his 
TiachePs Manual), which, with his remarkable pedagogical and 
organizing powers, established the “Tonic Sol fa Method and 
Notation” as a national movement 

What, then, is Tonic Sol fi? It is a letter notation, as dis- 
tinguished from a staff-notation The initials of seven old syllables 
are used They formed what was later called a “movable 
system, and Tome Sol fa follows this old practice Gmdo d’Arezzo 
(995-1050) noticed that each line of a Rymn to St John began 
stepwise, forming his hexachord instead of the former Greek 
tetrachords, and he took the first syllable of each line of the 
hymn as a sound name, thus ut, re, mi, fa, sol, la The last line 
of the hymn was Sancte lohannes The initial letters, si, were 
added m the 16th century to represent the seventh of the modern 
major scale In the 17th century do (probably from Dominus) 
was substitued in most countries for ut In the 19th century m 
England st was changed to te to avoid confusion with the initial 
of sol, and the spelling of all the syllables was adapted to the 
English language, with the advantage of having an open vowel 
sound for every note The higher octave was shown by a small 
figure on the right above the note (d'), and the lower octave 
syllables had a figure below the note (siSa) at the nght side as 
shown 

Besides the signs for tune already given, a notation of time 
was adopted, and equal spacing represented duration pictorially 
A vertical line (|) precedes the accent at the beginning of the 
bar (measure) A short perpendicular Ime (|) shows the middle 
or medium accent of common time (four pulse measure) An 
accent mark if followed by an unfilled (fin syllabled) space in 
dicates a rest When a note follows the accent mark it occupies 
the time from that accent to the next A long dash ( — ) after a 
note requires the sound to be continued through the next pulse 
or beat A dot (full point) between two notes divides the pulse 
into equal parts (d r) A dot before a continuation mark (short 
dash) indicates that the previous note is to be continued through 
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half of that pulse A comma is the sign for a quarter pulse 
(d,r) A dot and comma placed together show that the preceding 
note IS of } pulse length, and the following note \ pulse length 
(d ,r) An inverted comma is placed after a note of one third 
pulse length (d,r) A Ime placed below two or more notes signifies 
that the notes are to be sung to the single syllable or word under 
neath the notes (dr) A brace binds each line of the score and a 
double bar shows the end of the music A tune may he quoted 
which gives within one bar five signs for rhythm 

a/I m , r |(1 ,1, — I, d II 

^ ll Oit in the stilly ni^ht I rc || 

Ihe question of key arises At the beginning of the tune tht 
pitch of it IS indicated by the standard pitch-names (Key A, etc ) 
Here comes the “enlightening fact” to a beginner A tune in Tonic 
Sol-fa notation has the same appear ince (apart from octave 
marks) whether pitched high or low , it is recognized as the same 
tune In the song of Moore above, for example, the same syllables 
would be used whether sung at a pitch suitable to tenor or bass 
The Tonic Sol faist, having a movable doh method, has not to 
use a fresh set of syllables with every change of pitch, in the 
“fixed doh” way 

In modulation (called transition) to a new key in the course of 
a tune, the Tonic Sol faist finds a new signature at the point of 
change, and is thus prepared If a sharp key (passing from key 
F to key C is a remove sharp wards) is imminent, the new tone 
(the sharp) is printed over the music (for (xample A t ) on the 
right of the key name If the tune passes fiat wards, the “distm 
guishing tone” is placed on the left of the key name (fah m kev 
r, for example, fF) If the transition involved four removes 
to the nght (sharp ward progressions) the distinguishing tones 
would be tmlr Four flat-ward removes would have as dis 
tmguishmg tones at each remove, r s d f , re id backwards The 
latest practice is to name the number of new tones above three 
by a figure, as B 4, for example In the minor key (mode) the 
key note is lah, thus in A minor “Lab is A ” 

Besides having changes of key defined by fresh signature (a 
practice which is growing m staff notation printing), the Tonic 
Sol faist is given a new syllable, forming a bridge tone or double 
name, of which, with practice, he thinks the first and sings the 
second, or as a beginner he will glide from one to the other, as 
m’lah, or as a barrister addresses m’lor In print, this is shown 
thus Explanation of the treatment of minor keys cannot be 
pursued here but the “minor mode gives the Tonic Sol faist 
no tiouble 

A further detail is with regard to the inflected names adopted 
for “accidentals ’ (chromatics) Doh becomes, a semitone higher 
de, and the long e sound also represents rc, ft, si, k Depress te 
and It is named taw, printed ta Similarly down ‘ (Jhe modulator’ 
may be found la, ma, ra Characteristic of the minor mode are ba 
(pronounced bay) and se 

First lessons in Tonic Sol-fa are begun with the aid of a chart 
of tunc the modulator just named Its ladder like appearaiuc 
is a great aid to the beginner , it is the counterpart of the up-and- 
down picture of the staff notation The mental image of the 
modulator remains, it is the answer to the objection that Tonic 
Sol fa IS a dead level picture Even before it is used, the learner 
hears “the sound before the sign ” He learns the scale by “steps 
of the method,” first d, s and m, second r and t, third / and / 
fourth the whole scale and transition Such simple tools enable 
the ordinary teacher of an elementary school to get from small 
children amazing results in sight-singing Each scale tone when 
sung slowly is also found to have its own character or mental 
effect, and this is noticed in illustrating by familiar phnses of 
music, which, however, must not be pressed too far, d is firm, s 
martial, m mild, r prayerful (at high pitch, rousing), t leading 
upward, f leaning downward, I the mournful tone The method 
applies other devices for teaching effect French time names for 
rhythm, hand signs which, dispensing with printed notes, enable 
the teacher to give exercises rapidly The ear is trained from the 
first lesson 

The value of it all is greatest m the higher stages har 
motty is clarified by the tome principle, transposition of music 
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IS easy, rhythm is analyzed and simplified by the time-names, 
and, m addition, Tonic Sol fa is the best introduction to the staff 
notation More and more, publishers find it worth while to 
print the Tonic Sol fa notation along with the Staff The facility 
ind certainty of the Tonic Sol faists have been admitted and 
pr used by every conductor who has had experience of them The 
story of the successful struggle to give this method a footing need 
not bt told here The dinger now is when people in authority, or 
( ipablc musicians who learnt music easil>, say that the notation 
IS unnfctssarv, while passing compliments upon the method of 
tciching, and at the same time ignoring the need of giving chil 
dren i good foundation in reading this notation (J Gra ) 

TONISSON, JAAN ( 1868- ), Estonian statesman, was 

the son of a farmer in the Viljandi district of Livonia After 
gnduating in law at the University of Dorpat (Tartu) he was 
tor some years in the judicial service of the Russian Imperial 
Government, but quitted it in 1896 to become editor of Posttmees 
{ 7 he Poitikon), the oldest Estonian daily ntwsf>aper in Dorpat 
1 henceforward he took an active part in the Estonian national 
movement Tonisson took a line independent of both German 
ind Russian political influences and concentrated upon work in 
the economic and cultural spheres In the revolution of 1905 
he was at the head of the Estonian moderate constitutional move 
mint, which he likewise represented m the Russian Duma, where 
he attached himself to the Russian Cidet Party, and to the non 
Russian clement With the other signatories to the Viborg Appeal, 
he was sentenced to three years’ imprisonment and loss of po 
litical rights From 1917 onwards Tonisson, as leader of the Es- 
tonian People s Party, was a member of all the representative 
bodies of the Estonian people In the winter of the same year, 
after he had been expelled by the Bolsheviks, he carried through 
U Stockholm with the representatives of the Allied Powers the 
preliminaries of a de facto recognition of Estonia From 1919 
to 1920 he was prime minister, and during his period of office 
pt ice was concluded with Russia In the second Riigikogo (par 
lament) he formed a democratic bloc of his own party, the 
Christian People’s Party and the National Liberals and became 
president of the Chamber 

TONK, an Indian state in the Rajputana agency It consists 
of SIX isolated tracts, some of which are under the Central India 
agency Total area 2,5^3 sqm total population (1921), 287,898 
The chitf, whose title is nawab, with a salute of 17 guns, is a 
Mohammedan of Afghan descent The founder of the family 
wis Amir Khan, the notorious Pindan leader at the beginning 
of the 19th century, who received the present territory on sub 
mating to the British in 1817 The town of Tonk is 60 m 
south from Jaipur near the right bank of the nver Banas Pop 
(iQ2i), 30 374 It IS surrounded by a wall, with a mud fort 

There is another town in India called Tonk, or Tank, in Dera 
Ism 111 Khan district North West Frontier Province It is the 
usidence of a nawab who was formerly semi independent 

TONKAWA, a tribe of south central Texas, usually consid 
(red as constituting a distinct linguistic stock, belonged to the 
Plains group of nomadic buffalo hunting Indians The natives 
lived in skin tepees, planted little or not at all and bore a reputa 
tion probibly deserved, for cannibalism They fought at one 
time or another, most of their neighbours, from the Apache to the 
C iddo The original population of perhaps i 500 has shrunk to 
a ftw dozen 

TONNAGE, SHIPPING we Shipping, Tonnage Terms 

TONNAGE AND POUNDAGE In England, customs 
duties anciently imposed upon exports and imports, the former 
being A duty upon ill wines imported in addition to prisage and 
hutlerage, the latter a duty imposed ad valorem at the rate of is 
m the £ on all merchandise imported or exported The duties were 
levied at first by agreement with merchants (poundage m 1302, 
tonnage in 1347), then granted by parliament in 1373, 
for a limited period only They were considered to be imposed 
for the defence of the realm From the reign of Henry VI until 
that of James I they were usually granted for hfe They were 
not granted to Charles I and in 1628 that king took the uncon- 
stitutional course of levying them on his own authority, a course 


denounced a few years later by 16 Car I c 18 (1640), when the 
long parliament granted them for two months After the Res- 
toration they were granted to Charles II and his two successors 
for hfe By acts of Anne and George I , the duties were made 
perpetual and mortgaged for the public debt In 1787 they were 
finally abolished, and other modes of obtammg revenue substi 
tuted, by 27 Geo III c 13 (1787) 

Poundage also signified a fee paid to an officer of a court for 
his services, e g , to a sheriff’s officer, who is entitled by 29 Eliz c 

4 (1586-87) to a poundage of is in the £ on an execution up to 
£100, and sixpence in the £ above that sum 

TONNERRE, a town of north central I ranee, m the depart 
ment of Yonne, 52 m S E of Sens on the PLM railway Pop 
(1926) 3 867 Its ancient name of Tornodorum points to a Gallic 
or Gallo Roman origin for Ponnerre In the 6th century it be 
came the capital of the region of Tonnerrois and the loth cen 
tury of a count ship 

It stands on a slope of the vine clad hills on the left bank of 
the Armangon At the foot of the hill rises the spring of Fosse 
Dionne, enclosed in a circular basin 49 ft in diameter The church 
of St Pierre has a fine lateral portal of the Renaissance period 
to which the church, except the choir (1351), belongs The church 
of Notre Dame is mainly Gothic, but the fine facade is Renais- 
sance The hospital itself was rebuilt in the 19th century Ihe 
Renaissance Hotel d’Uz^is was built in the i6th century 

TONOPAH, an unincorporated city of Nevada, U S A , 1 70 m 

5 E of Reno, m the San Antonio mountains, at an altitude of 
6,072 ft , the county seat of Nye county It is served by the 
Tonopah and Goldfield railroad The population was 4,144 m 
1920 lonopah is a vast mining camp, which has produced over 
$100,000,000 worth of silver since the first strike wis made in 
1899 In 1928 development of a new bonanza field was under way 

TONQUA BEAN Ihe Tonqua, Tonka or Tonquin bean, 
also called the coumara nut, is the seed of Dtpitnx odorata, a 
leguminous tree growing to a height of 80 ft , native of tropical 
South America The drupe like pod contains a single seed pos 
sessed of a fine sweet ‘‘new mown hay” odour, due to the presence 
of coumarin {qv) Tonqua beans are used in perfumery 

TONSBERG, a seaport of Norway, in Jarlsberg Laurvik amt 
(county), situated on a bay on the south coast, near the entrance 
to Oslo Fjord, 72 m S bv W of Oslo on the Skien rulway 
Pop (1927), 11,969 It IS one of the most ancient towns in 
Norway, declined in importance after the middle ages, but is 
now a rapidly growing industrial town and the headquarters of 
a sealing and whaling fleet It has refineries for preparing whale 
and seal oil and saw mills, and exports whale oil, pitch and butter 
The harbour is frozen in winter but a channel is kept open 

TONSILLITIS, acute inflammation of the tonsils {set 
Lymphatic System) due to their invasion by infective micro 
organisms Sometimes an attack follows on exposure to sewei 
gas, and it is common in house surgeons, nurses and others who 
have to spend most of their time in a hospital 

Tonsillitis is frequently associated with acute rheumatism 
{qv) and it is thought that the tonsils are often the portal where 
by the streptococci causing rheumatism gain access to the body 
A similar view obtains with regard to the sore throat in scarlet 
fever Acute tonsillitis may run on to the formation of abscess 
(quinsy) Tonsillitis may begin with a feeling of chilliness or an 
attack of shivering Then come on swelling m the throat, pain 
tenderness and difficulty m swallowing, pain about the ear and 
jaw, and swelling of the glands in the neck The temperature is 
raised, breath offensive and the tongue thickly coated There 
may be yellow spots of inspissated mucus in the tonsillar crypts 
but these differ from the ‘‘false membrane” of diphtheria m that 
they can be easily brushed off by a swab, though often a true 
diagnosis can only be made bacteriologically The most trust 
worthy drugs are salicylic acid, iron and quinine If abscess 
threatens, a slender-bladed knife should be thrust from before 
backward deeply into the swollen mass And if, as most likely 
happens, matter then escapes, the patient’s distress speedily ends 

Chrome tonstllttu is often associated with adenoids (qv) in 
children It leads to enlargement of the tonsils which may meet 
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across the nuddle hne of the throat The lymphoid tissue of 
which the tonsil is composed is one of the body’s lines of defence 
against invasion by infective micro organisms, but these enlarged 
tonsils are abnormal m structure and not only fail as defensive 
mechanisms but also interfere seriously with the general health 
Often, therefore, it becomes necessary to remove them surgically 
Formerly the projecting mass was simply cut off but now the 
general procedure is enucleation of the entire tonsil 

TONSURE9 a religious observance in the Roman Cathohe 
and Orthodox Eastern Churches, consisting of the shaving or 
cutting of part of the hair of the head as a sign of dedication to 
special service The reception of the tonsure in these churches 
IS the initial ceremony which marks admission to orders and to 
clerical nghts and privileges It is administered by the bishop 
with an appropriate ritual ( andidatts for the rite must have 
been confirmed, be adequately instructed in the elements of the 
Christian faith, and be able to read and write Those who have 
received it are bound (unless m exceptional circumstances) 
to renew the mark, consisting of a bare circle on the crown of 
the head, at least once a month, otherwise they forfeit the 
privileges it carries The piactice is not a primitive one, Ter j 
tullian simply advises Christians to avoid vamty m dressing their | 
hair, and Jerome deprecates both long and closely cropped hair j 
According to Prudentius (Ilepto- xiii 30) it was customary for 
the hair to be cut short at ordination Paulinus of Nola (c 490) 
alludes to the tonsure as in use among the (Western) monks, 
from them the practice quickly spread to the clergy For Gaul 
about the year 500 we have the testimony of Sidonius Apolhnaris 
(iv 13), who says that Germameus the bishop had his hair cut 
‘m rotae speciem ” 

The earliest instance of an ecclesiastical precept on the subject 
occurs in can 41 of the Council of Toledo (ad 633) “omnes 
clenci, detonso superius capite toto, infcnus sol im circuli coronam 
relinquant ” Can 33 of the Qumisexl council (692) requires even 
singers and reiders to be tonsured Since the 8th century three 
tonsures have been more or less m use, known lespectivcly as the 
Roman, the Greek and the Celtic Ihe first two are sometimes 
distinguished as the tonsure of Peter and the tonsure of Paul The 
Roman or St Peter’s tonsure prevailed in France, Spam and Italy 
It consisted m shaving the whole head, leaving only a fringe of 
hair supposed to symbolize the crown of thorns Late in the 
middle ages this tonsure was lessened for the clergy, but retained 
for monks and friars In the Eastern or St Paul’s tonsure the i 
whole head was shaven, but when now practised in the Eastern 1 
Church this tonsure is held to be adequately shown when the hair 
IS shorn close In the Celtic torsurc (tonsure of St John, or, m | 
contempt, tonsure of Simon Magus) all the hair m front of a | 
line drawn over the top of the head from ear to ear was shaven | 
(a fashion common among the Hindus) The question of the 
Roman or Celtic tonsure was one of the points in dispute in the 
early British Church, settled in favour of the Roman fashion 
at the Council of Whitby (664) The tonsure at first was never 
given separately, and even children when so dedicated were 
appointed readers, as no one could belong to the clencal state 
without at least a minor order From the 7th century, however 
children were tonsured without ordination, and later on adults 
anxious to escape secular jurisdiction were often tonsured without 
ordination Till the loth century the tonsure could be given by 
pnests or even by laymen, but its bestowal was gradually 
restricted to bishops and abbots 

TOOKE, JOHN HORNE (1736-1812), English pohtician 
and philologist, third son of John Horne, a poulterer in Newport 
Market, London, was born on June 25 1736 He was educated at 
Westminster school, Eton, and St John’s college, Cambridge He 
had been entered at the Inner Temple, but his father wished him 
to take orders and he was ordained to a curacy at New Brentford 
m 1760 He travelled in France in 1765-67, where he met John 
Wilkes (qv) In 1767 he returned and became Wilkes’ most 
energetic and ingenious supporter In i77t, howevei;, he quarrelled 
violently with his leader, to the damage of their eause Horne’s 
supporters took the name of the Constitutional Society 

In 1773 he was placed beyond the reach of want by the grati- 


tude of William Tooke, of Croydon whose rights in an enclosure 
case he had protected by turning attention to his case 

But Horne was now involved in serious trouble For signing 
the advertisement soliciting subscriptions for the relief of the 
relatives of the Americans ‘^murdered by the king s troops at 
Lexington and Concord ” he was tried at the Guildlnll on July 4 
1777, before Lord Mansfield, found guilty and committed to the 
King’s Bench prison in St George’s Fields, from which he only 
emerged after a year’s durance, and after a loss m fines and eosts 
amounting to ii,2oo Soon after his dtlivcrance he applied to bt 
called to the bar, but his application was negatived on the ground 
that his orders in the Church were indelible Horne thereupon 
tried his fortune, but without success on f irming some land in 
Huntingdonshire He also published two influential reforming 
pamphlets Facts Addressed to Landholders, etc (1780), and 
A Letter on Parliamentary Reform (1782) 

On his return from Huntingdonshire he became once more 
a frequent guest at Mr Tooke’s house at Purley, ind in 17H 
assumed the name of Horne Tooke In 1786 Horne Tooke gut 
his philological treatise of ‘'Exca irTepdevra (2 pts 1786-1S05) 
the sub-title of The Diversions of Purity, as a tribute to his 
friend 

Between 1782 and 1790 Tooke supported Pitt, and m the clc( 
tion for Westminster, in 1784, threw all his energies into oppo 
sition to Fox After the Westminster election of 1788 Tooke dt 
picted the rival statesmen (I ord Chatham and I ord Holland Wil 
ham Pitt and C J Fox) m his pamphlet of Tmo Pair of Portraits 
At the general election of 1790 he was a candidate for West 
minster, in opposition to I ox and Lord Hood but was defeated 
and at a second tnal m 1796, he was again at the bottom of the 
poll Meantime the excesses of the I rcnch revolution had pro 
voked reaction in England, and the Tory ministry adopted a 
policy of repression Horne Tooke was arrested early on the 
morning of May 16, 1794, and conveyed to the Tower His trial 
for high treason lasted for six days (Nov 17-22) and ended in his 
acquittal, the jury only taking eight minutes to settle tbeir verdict 
Through the influence of the second Lord Camelford he wis 
returned to parliament m 1801 for the jacket borough of Old 
Saruin Efforts to secure his exclusion on the ground of Ins clcn 
cal orders failed, but an act was passed rendering all persons in 
holy orders ineligible, and he sat for that parliament only 

The last years of Tooke’s life were spent in retirement in a 
house on the west side of Wimbledon Common wh( re he gave the 
Sunday parties attended by Thurlow Bentham Coleridge Paine 
and others, which became a legend He died on March 18, 1812 

The Life of Horne Tooke, b> Alexander Stephens is written in an 
unattractive st>le and was the work of an admirer onb admitted 
to his acquaintance at the close of his days The notiit in the 
Quarterly Revteij June 1812, of W Hamilton Rtid’s compilation 
I is b> J W Ward Lord Dudje> The mam facts of his life arc set 
out by Mr J E Thorold Rogers in his Historical Cleantnf>s 2nd 
senes Many of Horne Tooke’s wittiest sayings are preserved in the 
Table Talk of Samuel Rogers and S T Coleridge 

! TOOKE, THOMAS (1774-1858), English economist, was 
born at St Petersburg on Feb 29, 1774 Entering a large Russiin 
house in London at an early age he acquired sound practical 
experience of commercial matters and became a recognized au 
j thority on finance and banking He was one of the earliest advo 
, cates of free trade and drew up the Merchants' Petition presentc d 
1 to the House of Commons by Alexander Baring afterwards Lord 
I Ashburton He gave evidence before several parliamentary com 
mittees, notibly the committee of 1821, on foreign trade and 
I those of 1832, 1840 and 1848 on the Bank Acts He was elected 
F R S in 1821 He died in London on Feb 26, 1858 

Tooke is known for his History of Prices and of the State of thi 
Circulation during the Years (6 vols, 1838-1857) In the 

first four volumes he treats (0) of the prices of corn and the cir 
cumstances affecting prices, (h) the prices of product other fhan corn 
and (f) the state of the circulation The two final volumes written 
in conjunction with W Newmarch (qv), deal with railways free 
trade, banking m Europe and the effects of new discoveries of gold 

TOOL, an implement or appliance used by a worker in the 
treatment of the substances used in his handicraft, whether m 
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the preliminary operations of setting out and measurmg the 
materials, m reducing his work to the required form by cutting 
or otherwise, in gauging it and testing its accuracy, or m duly 
securing it while thus being treated (For the tools of prehistoric 
man see Archafology Mmt ImplemerUs, and Egypt ) 

In beginning a survey of tools it is necessary to draw the dis 
tinction between hand and machine tools The former class 
includes any tool which is held and operated by the unaided hands, 
e g , a chisel, plane or saw Attach one of these to some piece of 
operating mechamsm, and it, with the environment of which it is 
the central essential object, becomes a machine tool Simple 
examples are the common power driven hack saw for metal, the 
small high-speed drill, and the wood bonng auger held in a frame 
and turned by a winch handle and bevel gears The difference 
between these and a big frame saw cutting down a dozen boards 
simultaneously, or the immense machine bonng the cylinders of 
an ocean Imer, etc , is so vast that the relationship is hardly 
apparent Often the tool itself is absolutely dwarfed by the 
machine, of which nevertheless it is the central object and around 
which the machine is designed and built A milhng machine 
weighing several tons will often be seen rotating a tool of but 
two or time dozen pounds’ weight Yet the machine is fitted with 
elaborate slides, self acting movements and provision for taking 
up wear, and is worth some hundreds of pounds sterling, while 
the tool may not be worth two pounds Such apparent anomalies 
ire in constant evidence This article is a survey of the principles 
that underlie the forms of tools The subject of their embodiment 
m machine tools will be found and treated under Machine loots 
Lathes, Planini Machines, Millinc Machines Sawing 
Machines Wood Working Machinery, etc 
An analysis of the essential methods of opention gives a broad 
grouping Qs iollows 


I 

11 

III 

IV 

V 


'Ihe cIuslI group 
rh( shtarmg group 
1 he Hcrapers 
1 he per ussivt and ) 
detrusive group f 
J he inouiding group 


Typified by the chisel of the woodworker 
„ „ scissors 

„ „ cabinet maker's scrape 

„ , hammer and the punch 

„ „ trowel 


The first three arc generally ill regarded as cutting tools, not- 
withstanding that those in 11 and 111 do not operate as wedges, 
and therefore are not true chisels, but many occupy a border 


fj ^ ■ 


n \ 
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FlO 1 — METAL WORKING TOOLS (SEE TEXT EOR PARTICULARS) 


line where the results obt lined are practically those due to cutting, 
as in some of the shears, saws, milling eutters and grinding wheels 

CUTTING TOOLS 

Keenness of edge, equivalent to a small degree of angle between 
the tool faces, would appear at first sight to be the prime element 
m cutting, as indeed it is in the case of a razor, or m that of a 
chisel for soft wood But that is not the prime condition in a 
tool for cutting iron or steel Strength is of far greater importance, 
and to it some keenness of edge must be sacrificed All cutting 
tools are wedges, but a razor or a chisel edge, included between 
angles of 15° or 20°, would be turned over at once if presented 
to iron or steel, for which angles of from 60® to 75® arc reqtnred 
Further, much greater rigidity is necessary m the latter to resist 


spring and fracture A workman can operate a turning tool by 
hand, even on heavy pieces of metal«work Formerly aU turning, 
no matter how large, was done by hand operated tools, and after 
great muscular exertion a few pounds of metal might be removed 
m an hour With a similarly formed tool, m a rigid gm^ or 
rest, dnven by the power of ten or twenty men, it becomes possi 
bie to remove say a hundredweight of chips in an hour, or with 



Fig 2 —METAL turning tools (A) FOR SCRAPING BRASS (B) FOR 
TURNING METALS (C) RIGHT AND LEFT HAND TOOLS (D) BETTER 
FORM OF SAME (E) DIAMOND OR ANGULAR EDGE FOR CUTTING (F) 
FIN18NIN0 TOOL (G) SPRING FINISHING TOOL (H) SIDE OR KNiPE 
TOOL (J) PARTING OR CUTTING OFF TOOL (K L) ROUND NOSE TOOLS 
(M) RADIUS 

a larger and more durable tool dnven by the power of 40 or 60 
horses, half a ton of chips may be removed m in hour 
All machine tools of which the chisel is the type operate by 
cutting, 16, they act on the same pnnciple and by the same 
essential method as the knife, razor or chisel, and not by that of 
the grindstone A single tool, however, may act as 1 cutting in 
strument at one time and as a scrape at another 
Clearly, in order that a tool shall cut it must possess an in 
cisive form In fig 1, A might be thrust over the surface of the 
plate of metal, but no cutting action could take place It would 
simply grind and polish the surface If it were formed hke J 5 , 
the grinding action would give place to scraping, by which some 
material would be removed Many tools are formed thus, but 
there is still no incisive or knife-like action, and the tool is simply 
a scrape and not a cutting tool But C is a cutting to6\, possessing 
penetrative capacity If now B were tilted backwards as at D, it 
would at once become a cutting tool But its bevelled face would 
rub and grind on tht surface of the work, producing friction and 
heat, and interfering with the penetrative action of the cutting 
edge On the other hand, if C were tilted forwards as at E its 
action would approximate to that of a scrape for the time being 
But the high angle of the hinder bevelled fact would not afford 
adequate support to the cutting edge, and the latter would there 
fore become worn off almost instantly, precisely as that of a 
razor or wood working chisel would crumble away if operated on 
hard metal It is obvious therefore that the correct form for a 
cutting tool must depend upon a due balance being maintained 
between the angle of the front and of the bottom faces — ^‘‘front ' 
or “top rake,” and “bottom rake” or “clearance” — considered in 
regard to their method of presentation to the work Since, too, 
all tools used in machines are held ngidly in one position, tiiffering 
in this resiicct from hand operated tools, it follows that a con 
slant angle should be given to instruments which are used for 
operating on a given kind of metal or alloy It does not matter 
whether a tool is driven in a lathe, or a planing machine, or a 
sharper or a slotter, whether it is cutting on external or internal 
surfaces, it is always maintained m a direction perpendicularly to 
the point of application as m fig i, F, G, B, planing, turning ^nd 
bonng respectively It is consistent with reason and With fact 
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thilt the softer and more fibrous the metal, the keener must be 
the formation of the tool, and that, conversely, the harder and 
more crystalline the metal the more obtuse must be the cutting 
angles, as in the extremes of the razor and the tools for cutting 
iron and steel already instanced The three figures /, K, L show 
tools suitably formed for wrought iron and mild steel, for cast 
iron and cast steel, and for brass respectively Cast iron and cast 



(B) FACE OP ROUGHING TOOL (C) FACE OF FINISHING TOOL (D) 
RIGHT AND LEFT HAND KNIFE OR SIDE TOOLS (E) PARTING CUTTING 
OFF OR GROOVING TOOL (F) V TOOL (6) RIGHT AND LEFT HAND TOOLS 
FOR V SLOTS (H) SAME FOR T SLOTS (J) RADIUS TOOL IN HOLDER 

Steel could not be cut proj^rly with the first, nor wrought iron 
and fibrous steel with the second^ nor cither with the third The 
angles given are those which accord best with general practice 
The antrlv of clearance, or relief, fig i J K & L, is an import int 
detail of a i utting tool It is of greater importance than an exact 
ingle of top rake, but, given some sufficient angle of clearance, its 
exact amount is not of much moment Neither need it be uniform 
tor a given cutting edge It may vary from say 3° to io°, or even 
20° and under good conditions little or no practical differences will 
result Actually it need never vary much from 5® to 7° The object 
in giving a clearance angle is simply to prevent f net ion between 



OR GROOVING (C) ROUGHING OR FINISHING TOOL IN HOLDER (D) 
double edged for cutting opposite sides OF SLOT 

(he non cutting face immediately adjacent to the edge and the 
surface of the work The limit to this clearance is that at which 
insufficient support is afforded to the cutting edge 
The front, or top rake, h in fig i is the angle or slope of the 
front, or top face, of the tool, it is vaned mainly according as 
materials are crystalline or fibrous In the turnings and cuttings 
taken off the more Crystalline metals and alloys, the broken 
appearance of the chips is distinguished from the shavings re* 
moved from the fibrous materials It indicates too that extra 
work IS put on the todl In breaking up the chips, following im- 
mediately bn their severance, and when the comminutions are 
very small they indicate insufficient top rake This is a result 


that turners try to avoid when possible, or at least to minimize 
Now the greater the slope of the top rake the more easily will 
the cuttings come away, with the minimum of break m the 
crystalline materials and absolutely unbroken over lengths of 
many feet m the fibrous ones The breaking up or the continuity 
of the cuttings, therefore affords an indication of the suitability of 
the amount of top rake to its work However, compromise often 
has to be made between the ideal and the actual The amount oi 
top rake has to he limited m the harder metals and alloys in order 



Fig 5- TOOL HOLDERS (A) SWIVELLING HOLDER <B) SQUARE STEEL 
HOLDER (C D) RIGHT AND LEFT HAND FORMS OF SAME (E) ROUND 
STEEL HOLDER (F) NARROW PARTING OFF TOOL HOLDER 


to secure a strong tool without which tools would lack, the 
endurance required to sustain them through several hours with 
out regnndmg 

The tool angle, c, is the angle included between top and bottom 
faces, and its amount, or thickness expressed m degrees, is a 
measure of the strength and endurance of any tool At extremes 
It vanes from about 15° to 85° It is traceable m all kinds of 
tools, having very diverse forms 
Tools of the Chisel Type — The grouped illustrations (figs 

2 to 6) show some of the types, 
but it will be understood that 
each IS varied m dimensions an 
gles and outlines to suit all the 
vaned kinds of metals and alloys 
and conditions of operation For 
is every tool has to be gripped 
in a holder of some kind as i 
slide rest tool box turret tool 
holder, box, cross slide, etc , this 
often determines the choice of 
some one form in preference to 
mother A broad division is that 
into roughing and finishing tools 
Generally though not mvanabh 
the edge of the first is narrow 
of the second broad, correspond 
mg with the deep cutting and fint 
traverse of the first and the shai 
low cutting and broad traverse 
of the second The following are 
some of the principal forms 
The round nosed roughing tool 
(fig 2) B IS of straight forward 
type, used for turning, plamng and shaping As the correct tool 
angle can only occur on the middle plane of the tool it is usual 
to employ cranked tools, C, D, E, right and left handed, for 
heavy and moderately heavy duty, the direction of the cranking 
corresponding with that m which the tool is required to traverse 
Tools for boring arc cranked and many for planing (fig 3) The 
slotting tools (fig 4) embody the same principle, but their shanks 
ane in line with the direction of cutting Many roughing and 
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Fig 6 — CHISELS (A) PARING 
(B) SOCKET HEAVY DUTY (C) 
COMMON CHIPPING (D) NARROW 
CROSS CUT OR CAPE (E) COW 
MOUTH (F) STRAIGHT (G) 
HOLLOW 
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finishing took are of knife type H Finishing tools have broad 
edges, 6, H They occur in straightfoi;:ward and right- and left 
hand types These as a rule remove less than m m depth, 
while the roughing tools may cut an inch or more into the metal 
Solid Tools V Tool holders —It will be observed that the 
foregoing are solid took, that is, the cutting portion is forged from 
a solid bar of steel This is costly when the best tool steel is used, 



FOR ADJUSTING RADIUS OF CUT (C C) V STEADIES (D) DIAMETER OF 
WORK (E) BODY OF HOLDER (F) STEM 

hence large numbers of tools comprise pom/ 9 only which art 
gnpfHd in permanent holders in which they interchange Tool 
stttl usually ranges from about i in to 4 in square, most 
ingmccrs’ work is dom with bars of from V in to ij m square 
It IS in the smaller and medium sizes of took thit holders prove 
of most Viiluc Solid tools virying from 2J in to 4 in square, are 
used for the heaviest cutting done m the plining machine Tool 
holders arc not employed for very he ivy work, because the heat 
generated would not get awiy fist enough from smill tool points 
There are scores of holders, j>trhaps a dozen good approved types 
ire m common use Ihty arc divisible into three great groups 
those m which the top rake of the tool point is embodied m the 
holder and is constant those m which the clearance is similirly 
embodied, and those in which ncithi r is provided for but in which 
the tool point is ground to in> angle Charles Babbage designed 
the first tool holder ind the essential type survives m several 
modern forms F ig 5 includes two forms of tool holder In one 
P the tool is a bit of round steel set at an angle which gives front 
nke and having the top end ground to an ingle of top rake In 



the other A the tool has the section of a truncated wedge, set 
for constant top rake, or cutting angle and having bottom rake 
or clearance angle ground This round tool is not applicable for 
all classes of work It will turn plain work, and plane level faces, 
but will not turn or plane into corners or angles Hence the in 
vention of the tool of V 'section, and the swivel tool holder The 
round tool holders are made nght and left handed the swivel 
tool holder has a Universal movement The amount of projection 
of the round tool points is very limited, which impairs their 
utility when some overhanging of the tool is necessary The 


V tools can be slid out in their holders to operate on faces and 
edges situated well inward from the end of the tool holder 
Box Tools. — In one feature the box tools of the turret lathes 
resemble tool holders The small pieces of steel used for tool 



Fig 9 —WOOD BORING BITS (A) SPOON BIT (B) CENTRE BIT (C) 
EXPANDING CENTRE BIT (D) GILPIN OR GEDGE AUGER (E) JENNINGS 
AUGER (F) IRWIN AUGER 


points are gripped in the boxes, as in tool holders, and all the 
advantages which are derived from this arrangement of separating 
the point from its holder are thus secured (fig 7) But in all 
other respects the two are dissimilar Two or three tool holders 



Fig 10 —metal drills (A) flat (B) twist (o straight fluted 

(D) PIN (E) ARBORING (F> TOOL FOR BORING SHEET METAL 


of different sixes take all the tool points used m a lathe, but a new 
box has to be devised m the case of almost every new job, with 
the exception of those the principal formation of which is the 
turning down of plain bars The explanation is that, instead of a 
single point, several are commonly earned m a box As com- 
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plexity increases with the number of tools, new designs and dimen 
sions of boxes become necessary, even though there may be 
family resemblances in groups A result is that there is not nor 
can there be, anything like finality in these designs Turret work 
has become one of the most highly specialized departments of 
machine-shop practice, and the design of these boxes is already 
the work of specialists More and more of the work of the common 
lathe IS being constantly appropriated by the semi and full 
lutomatic machines a result to which the magazine feeds for i 



Fig 11- (A) OBIT (B) SOLID REAMER (C) ADJUSTABLE REAMER 


castings and forgings that cannot pass through a hollow spindle 
hive contributed to a great extent A great deal of the effieiency 
of the box tools is due to the support which is afforded to the 
cutting edges in opposition to the stress of cutting V blocks art 
introduced in most cases as m fig 7 In many tools a shearing 
operation takes pi ice, by which the stress of cutting is lessened 
Planes — Ginerally the tool angles of the chisel group lie be 
iween 15° and 25° They include the chisels proper, and the 
gouges in numerous shapes and proportions, used by carpenters, 
c ibinet makers, turners, stone masons etc These are mostly 
thrust by hand to their work, without any mechanical control 
Other chisels are used percussively, as the stout mortise chisels, 
some of the gouges, the axes, adzes and stone mason’s tools 



Fig 12 — BORING TOOLS (A) ROUND TOOL HELD IN V BLOCKS ON SLIDE 
REST (B C) SQUARE AND V POINTED (D) BORING BAR WITH REMOV 
ABLE CUTTERS 


The large family of planes embody chisels coerced by the me 
chanical control of the wooden (fig 8) or metal stock 
Drilling and Boring Tools — Metal and timber are bored 
with equal facility, the tools (figs 9 and 10) embody similar 
differences to the cutting tools already instanced for wood and 
metal All the wood working bits are true cutting tools, and their 
angles, if analysed will be found not to differ much from those 
of the razor and common chisel The drills for metal furnish ex- 
amples both of scrapers and cutting tools The common drill is 
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only i scraper, but all the twist drills cut with good incisive action 
An advantage possessed by all drills is that the cutting forces 
are balanced on each side of the centre of rotation The sime 
action IS found m the best wood boring bits — improved forms 
of the old centre bit But the balance is impaired if the lips ire 
not absolutel> symmetrical ihout the centre This explains the 



fiG 13 —SUPPORTED BORING TOOLS (A) SINGLE ENDED CUTTER IN 
BORING BAR (B) SAME DOUBLE ENDED (C) FLAT SINGLE ENDED 
FINISHING CUTTER (D) SAME DOUBLE ENDED (E) BORING HEAD WITH 
THREE CUTTER AND THREE STEADY BLOCKS 


necessity for the substitution of michine grinding for hand grind 
ing of the lips, and great developments of twist drill grinding ma 
chines Allied to the drills arc the D bits, and the reamers (fig 
11) The first named both mitiite and finish a hole, the second 
are used only for smoothing and enlarging drilled holes, md for 
correcting holes which pass through adjacent castings or plates 
The rcimers remove only a mere film, md their iction is thU of 
scraping The foregoing ire examples of tools operated from one 
end and unsupported it the other except in so fir as they receive 
support within the work One of the objectionable features of 
tools operated in this wiv is thit tiuy tend to ‘ follow the hole 
and if this is cored, or rough dulled out of truth, thtre is risk of 
the boring tools following it to some extent at least With the 
one exception of the D bit there is no tool which can be relied on 
to t ikt out a long bore with more thin an approximation to con 

centncity throughout Boring 
tools (fig 12) held m the slide 
rest will spring and bend and 
chatter and unless the lathe is 
true or careful compensation is 
m ide for its want of truth, they 
will bore bigger at one end than 
the other 

This brings us to the large class 
of boring tools which are sup 
ported at each end by being held 
m bars carried between centres 
There ire two mam varieties in 
one the cutters are fixed directly 
in the bar (fig n /I to Z>), in 
the other m a head fitted on the 
bar (fig n, F), hence termed a 
‘ boring head ” As lathe heads 
are fixed the traverse cannot be 
imparted to the bars as m boring 
machines The bonng heads can 
be traversed or the work can be 
The latter must 

bd done when cutters are fixed in bars A great deal of difference 
exists m the details of the fittings both of bars and heads, but they 
are not so arbitrary as they might seem at first sight The pnn 
cipal differences are those due to the number of cutters used their 
shapes, and their method of fastening Bars receiving their cut 
ters direct include one, two or four, cutting on opposite sides, and 
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Fig 14 —SAW TEETH (A) BAND 
AND RIPPING (B) CIRCULAR FOR 
HARD WOOD (C) CIRCULAR FOR 
SOFT WOOD (D) CROSS CUT (E) 

M TEETH FOR CROSS-CUT 

traversed by the mechanism of the lathe saddle 
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therefore balanced Four give better balance than two 
Saws — The saws are a natural connecting hnk between the 
chisels and the milling cutters Saws are used for wood, metal 
and stone Slabs of steel several inches in thickness are sawn 



Fig is— milling cutters (A) narrow edge with straight teeth 

(D) WIDE edge with SPIRAL TEETH (C> TEETH ON FACE AND EDGES 

(D) CUTTER WITH TEETH LIKE C (E) FLAT TEETH (F) INSERTED TOOTH 

through as readily as though more slowly than timber phnks 
Circular and banc! saws are common in the smithy and the boiler 
and machine shops for tutting off bars forgings and rolled sec 
tions But the tooth shapes are not those used for timber, nor is 
the cutting si>eed the same In the individual saw teeth both 
cutting and scraping actions are illustrated (fig 14) Saws which 
cut timber ( ontinuously with the gram as np, hand, band circu 
hr have intisive teeth, for though many are destitute of front 
rake, the method ol sharpening at an angle imparts a true shear- 
ing cut But all cross cutting teeth scrape only, the teeth being 
either of triangular or of M form, variously modified Teeth for 
metal cutting also ict strictly by scraping The pitching of the 
teeth IS related to the nature of the matenal and the direction of 
cutting It IS coarser for timber than for metal, coarser for rip- 
ping or sawing with the gram than for cross cutting, coarser for 
soft than for hard woods The :»etttng of teeth, or the bending 
over to right and left, by which the cleannee is provided for the 
blade of the saw is subject to similar variations It is greatest for 
solt woods and least for metals where m fact the clearance is 
often secured without set, by thmmng the blade backwards 

Milling Cutters — Between a circular saw for cutting metal 
and a thin milling cutter there is no essential difference Increase 
the thickness as if to produce a very wide saw, and the essential 
phin edge milling cutter for metal results In its simplest form 
the milling cutter is a cyhnder with teeth lying across its 
loenpbery or parallel with its ans — ^the edge imU (fig 15), or ebe 
d disk with teeth radiating on its face, or at nght angles with its 
axis — the end mtll (fig i6) Each is used indifferently for produc- 
ing flat faces and edges, and for cutting grooves which are rec- 


tangular in cross-section 

When more than about an inch m width, surfacmg cylindrical 
cutters are formed with spiral teeth (fig 15, B), a de^ce which is 



Fig 16 — END MILLS (A) WITH STRAIGHT TEETH (B) WITH SPIRAL 
TEETH (C) HOLDING SHELL CUTTER ON ARBOR WITH SCREW AND KEY 
(D) T SLOT CUTTER 


essential to sweetness of operation the action being that of shear 
mg These have their teeth cut on universal machines, using the 
dividing and spiral head and suitable change wheels, and after 
h irdcnmg they are sharpened on universal grinders When cutters 



F G 17— (A) STRADDLE MILL (B) SET OF THREE MILLS FOR CUTTING 
GROOVES 


exceed about 6 in in length the difliculties of hardening and grind 
ing render the *‘gang arr ingtment more suitable Thus, two, thret 
or more simihr edge mills are set end to end on an arbor, with 
the spiral teeth running in reverse directions, giving a broad face 



Fig 18 — ANGULAR MILLS (A) SINGLE SLOPE CUTTER (B) CUTTER 
WITH SINGLE SLOPE PRODUCING TEETH IN ANOTHER GUTTER (C) 
DOUBLE SLOPE MILL WITH UNEQUAL ANGLES 


With balanced endlong cutting forces From these are built up the 
numerous gang mills, comprising plane faces at nght angles With 
each other» of which the straddle mills are the best known (fig 
17, A) A common element m these combinations is the key seat 
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Fig 20 — RELi 
MILLING CUTTER 


type B having teeth on the penphery and on both faces as m hg | 
15, C, D In a single cutter of the face type, but having teeth on | 
back and edge also, T^slots are readily rmlled (fig 16, D) 

When angles, curves and profile sections art introduced, the 
capacity of the milling cutter is mfimtely increased The making 
of the cutters is also more difficult Angular cutters (fig 18) are 
used for producing the teeth of the mills themselves, for shaping 

- — ^ the teeth of ratchet wheels, and, 

m combination with straight cut- 
■PV piMB PHII g^ngs, for angular see 

n n n n tions with curves, or angles and 

JHlfL UHlHf SS curves m combination, taps, 

reamers and drills can be fluted 
01; grooved, the teeth of wheels 
liBI M VPR shaped, and m fact any outlines 

\ * ^ impirtcd (fig 19) 

Fig 19 —CUTTERS (A) CONVEX One of the greatest advances 
(B) CONCAVE (C) PROFILE m the practice of milling was 

that of making b icked off cutters The sectional shafie behind the 
tooth face is continued identical in form with the profile of the 
edge the outline being carried back as a curve equal in radius to 
that of the cutting edge (fig 20) The result is that the cutter may 
be sharpened on the front faces of the teeth without inter- 
fering with the shape which will be milled, because the periphery 
IS always constant in outline After repeated sharpenings the teeth 

would assume the form indicated 

^ by the shaded portion on two of 

/\J \ 1/ / grinding 
\| ^ IS reached when the tooth be 

/ ^ comes too thin and weak to stand 

\ f I \ \ \ up to its work 

\ ^ j C~ Scrapes and Files — The tools 

^ which operate by scraping (fig 

21) include many of the broad 

Fig 20 —RELIEVED TEETH OF finishing tools of the turner in 
MILLING CUTTER wood and metal (cf fig 2), and 

the scrape of the wood worker and the fitter The practice of 
scraping surfaces true applied to surface plates, machine slides 
ind similar objects, was due to bir Joseph Whitworth It super 
seded the older and less accurate practice of grinding to a mutual 
fit Now, with machines of precision, the practice of grinding has 
to a large extent displaced %e more costly scraping 
Files are classed with scrapes for although the points are keen 

there is never any front rake 

_ _ Collectively there is a shearing 

' I A iction because the rows of teeth 

diagonally The sectional 
» forms (fig 22) and the longitu- 

dinal forms (fig 23) of the files 
^ are numerous, to adapt them to 
all classes of work In addition 

r-- ? the method of cutting, and the 

[ J I I degrees of coarseness of the teeth, 

s F vary, being single, or float cut, or 

double cut (fig 24) The rasps 

ks-'i, -SCRAPES (A B) «eTal group Deg ee. of 

WORKER 8 8CRAFE (C D) ROUND coarsencss are designated as 
NOSED AND DIAMOND POINT FOR rough, middle cut, bastard cut 
WOOD TURNING (E F) CABINET second cut smooth, double dead 
MAKERS SCRAPES smooth the first named is the 

coarsest, the last the finest The terms are relative, since the 
larger a file is the coarser are its teeth though of the same name 
as the teeth in a shorter file, which are finer 
Sheatt and Punches#— These may be of cutting or non 
cutting types Shears (fig 25) have no front rake, but only a 
shght clearance They generally give a slight sheanng cut, because 
the blades do not lie parallel, but the cutting begins at one end 
and continues in detail to the other But stnftly the shears, like 
the punches, act by a severe dctrusive effort , for the punch, with 
Its bolster (fig 26), forms a pair of cyhndncal shears The effect 
of sheanng is practically identical with that of punching and hke- 
wise planing and annealing shorn edges has substantially the same 


influence as rcamenng punched holes See also Screw 
HAMMERS AND MOULDING TOOLS 

Hammers —These form an immense group, termed percussive 
from the manner of their use (fig 27) Every tnde hns its own 
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Fig 22 — CROwS SECTIONAL SHAPES OF FILES (A) WARDING (B) JILL 
(C) FLAT <D) PILLAR (E) SQUARE (F G) SWAGED REAPERS (H) 
MILL (J) TOPPING (K) REAPER (L) KNIFE (M) THREE SQUARE 
(N) CANT (O) SLITTING OR FEATHER EDGE (P) ROUND (Q) PIT SAW 
OR FRAME SAW (R) HALF ROUND (8 T) CABINET (U) TUMBLER 
<V) CROSSING 

peculiar shapes, the total of which number many scores, each with 
Its own appropriate name, and ranging in size from the minute 






Fig 23 — LONGITUDINAL SHAPES OF FILES (A) PARALLEL (B) TAPER 
BELLIED (C) KNIFE REAPER (D) TAPERED SQUARE (E) PARALLEL 
TRIANGULAR (F) TAPERED TRIANGULAR (6) PARALLEL ROUND (H) 
TAPER; (J) PARALLEL HALF ROUND (K) TAPERED HALF ROUND (L) 
RIFFLER 

forms of the jeweler to the sledges of the smith and boiler maker 
and the planishing hammers of the coppersmith Wooden ham 
mers are termed imillets their purpose being to avoid bruising 
^ tools or the surfaces of work Most trades 

i^allets of some form or another 

llllllll 7* d m all cases .X 

j (.gpj- certain percussive tools of the smithy 

I which arc handled with withy rods, or iron 

rods flexibly attached to the tools, so that 
when struck by the sledge they shall not 
jar the hands The fullering tools and 
flatters, and setts, though not himmtrs 
I strictly are actuated b> percussion Ihe 
forgers are actuated pcrcus 
sivclv, being closed by powerful hmimers 
= 1 g — 24 — nuT^TiiTHi action of caulking tools is percussive 

(A) FLOAT CUT (B) ^0 IS that of mouldcrs' rammers 

DOUBLE CUT (C) RASP Moulding Tools — This is a group of 
CUT tools which, actuated either b> simple 

pressure or percussively, mould, shape and model forms in the 
sand of the moulder, m the metal of the smith and in press 
work All the tools of the moulder (fig 28) with the exception 
of the rammers and vent wires act by moulding the sand into 
shapes by pressure They are made in iron and brass The 
fullers, swages and flatters of the smith, and the dies used with 
hammer and presses all mould bv percussion or by pressure the 
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work taking the counterpart of the dies, or of some portion of 
them The practice of die forging consists of moulding processes 
For a discussion of Tool Steels sec the article under that head 
mg 

MEASUREMENT 


An Tclv^antt of the greatest import met nude in mcchTnical 
engineering is that of measurement Since 
the beginning of the 19th century stead> 
movement has been going on m this dircc 
tion Methods of measurement adopted 
m woodworking have but little application 
m high class engineers’ work They are 
adopted however, to i considerable extent 
in the metal trades which are allied to engi- 
ne cring, as sheet metal working, girder (» ») blades (b) 
\\ork etc When a carpenter or joiner sets plates being sheared 
ihout constructing a door, window sash roof or box he takes i 
tuo foot rule, a mirkcr and possibly compasses Whether the tool 
used be saw, chisel, gouge or plane, the woodworker estimates by 
sight alone whether or not the lines marked are worked by 
The broad difference between his method and that of the cn 
ginccr’s machinist lies in this that while 
the first tests his work by the eye the sec 
ond judges of its accuracy or otherwise by 
the sense of touch It m^y seem that there 
( innot be very much diff( rence in these 
two methods, but there is lo the first the 
sixty fourth part of an inch is a fine dimen 
Sion to the second one thousandth of an 
inch IS rather coarse In what arc ciPtd 
‘ limit gauges” the plugs and rings are 
nndc of slightly different dimensions If (a) punch (b) bols 
a plug lb made a thousandth of an inch ter (c) plate being 
less than its ring, it will slip through it punched 
( asily with very perceptible slop The common rule is therefon 
s( ircely seen in modern mathint shops, while the common calipers 
fill but a secondary phee, their function having been invaded b> 
the gauges A minute dimension cannot be tested by lines of di 
vision on a rule neither can a dimension which should be fixed be 
tested with high precision with i movable lalipici of ordnnry t>pe 
\et It must not be supposed that the adoption of the system of 
gauging insteid of the older methods of rule measurement relieves 
men of rcspemsibility The instruments of precision require deli 




Fig 25 — SHEAR BLADES 



Fig 27 -HAMMLRa (A) EXETER (B) JOINERS (C) CANTERBURY 
CLAW (0 E F) ENGINEERS (BALL CROSS AND STRAIGHT PANE 
IPEEN]) (G H) SLEDGE HAMMER STRAIGHT PANE (PEEN) AND DOUBLE 
FACED (J K L M) BOILER MAKERS eN) SEALING 

cate handling Rough forcing of gauges will not yield correct re 
suits Without correctness of measurement meehanieal construc- 
tions would be impossible, and the older device of mutual fitting of 
pirts IS of lessening value m face of the growth of the inter 
changeable system, of international standards, and of automatic 
machine tools 

The tw'o broad divisions of measurement by sight and by con 
tact are represented m a vast number ot instruments To the first 
named belong the numerous rules m wood and metal and with 
English and metric divisions, ind the scales which are used for 


setting out dimensions on drawings smaller than those of the real 
objects, but strictly proportional thereto The second include all 
the gauges These are either fixed or movable, an important sub 
division The first embrace two groups — one for daily workshop 
service, the other for testing and correcting the wear of these 
hence termed “reference gauges ” They are either made to exact 
standard sizes, or they embody “limits of tolerance,” t e , allow 
ances for certain classes of fits, and for the minute degrees of 
inaccuracy which are permissible in an interchangeable system 
of manufacture The movable group includes a movable portion 
either corresponding with one leg of a caliper or having an ad 
justable rod, with provision for precise measurement m the form 



SQUARE CORNER SLEEKER (J) BUTTON SLEEKER (K) PIPE SMOOTHER 

of a vernier or of a screw thread diviied micrometncally These 
may be oi general character for testing internal or external 
diameters, or for special functions as sciew threads Subtitles 
indicate some particular aspect or design of the gauges, as “plug 
and ring,” ‘ caliper,” “horseshoe,” “depth,” ‘ rod,” “end measure,’ 
etc So severe are the requirements demanded of instruments 
of measurement that the manufacture of the finer kinds remains 
a speciality m the hands of a very few firms Ihe cost and experi 
enie necessary are so great thit prices rule high 
Rules and Scales — ^The rules are used for marking off dis 
tances and dimensions in conjunction with other instruments as 
senbers, compasses, dividers, squares, and for testing and check 
ing dimensions when marked, and work in course of reduction or 
erection, directly or from cahjiers They arc made in boxwood 
and in steel, the latter being cither rigid or flexible, as when re 
quired to go round curves Rules are fitted in combination with 
other instruments, as sliding tahpers, squares depth gauges, etc 
Ihe scales are of boxwood, or ivory, the value of which is dis 
counted by its shrinkage, and of paper They are fully divided, 
or open divided, m the first case each division is alike subdivided, 
in the second only the end ones are thus treated 
The Gauges I^ixed Gauf^es — ^These now embrace several 
kinds, the typical forms being represented by the cylindrical or 
plug and ring gauges and by the caliper form or snap gauges The 
principle m each is that a definite dimension being embodied in 
the gauge, the workman has not to refer to the rule, either di 
rcctly or through <lhe medium of a caliper This distinction, 
though slight, IS of immense importance in modern manufactur 
mg Broadly it corresponds wmth the difference between the older 
heterogeneous and the present interchangeable systems 
Plug and Ring Gauges — ^The principal ones and the ongmals 
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of all the rest, termed Whitworth gauges after the inventor, are 
the plug and ring gauges (hg 29, A and B) The pnnciplc on 
which they depend is that if the two gauges are made to fit with 
perfect accuracy, without tightness on the one hand or slop on the 
other, then any work which is measured or turned and bored or 
ground by them will also fit with equal accuracy Bored holes 

are tested by the plug gauge, and 
spindles are tested by the ring 
gauge, and such spindles and 
holes make a close fit if the work 
IS done carefully Of course in 
practice, there is very much van 
ition in the character of the work 
done and the finest gauges are 
(00 fine for a large proportion of 
engineers’ work It is possible to 
make these gauges within 
of an inch But they are seldom 
required so fine as that for shop 
use , 5^5 generally fine enough 
I or general shop work the gauges 
are made to within about of 
an inch Standard gauges in 
which the plug and ring are of the 
same diameter will only fit by the 
application of a thin film of oil 
and by keeping the plug m slight 
movement within the ring Without these precautions the two 
would “seize” so hard that they could not safely be separated 
Plug and Ring v Horseshoe Gauges — ^The horseshoe, snap or 
caliper gauges (fig 30) are often used in preference to the plug 
md ring types 

Limit Gauges — Some fits have to be what is termed in the 
shops “driving fits,” that is, so tight that they have to be effected 
by driving with a hammer or a press, while others have to be 
“working fits,” suitable, say, for the revolution of a loose pulley 
on its shaft or of an axle in its bearings The “limit” or “difference 
gauges” (figs 29 and 30) are designed for producing these work 
mg fits, that is, the plug and ring gauges differ in dimensions so 
that the work bored will drive tightly, or slide freely over the 
work turned These are variously sub classified The system 



Fig 30— gauges (A) separate caliper (b) combined internal 

AND EXTERNAL (C) DIFFERENCE (D) NEWALL ADJUSTABLE LIMIT 
GAUGE 


which IS generally accepted embraces force fits, which require the 
application of a screw or hydraulic press , driving fits, that require 
less power, as that of a hammer, push fits, in which a spindle 
can be thrust into its hole by hand , and running fits, such as that 
of shafts m bearings Fixed gauges are made for each of these, 
but as this involves a heavy outlay there are also adjustable limit 
gauges (fig 30, D) for external dimensions, the standard plug 
being used for holes The setting is done by screwed plugs or 
anvils adjusted by reference bars In all these gauges the “go on” 
and “not go on” ends respectively are stamped on the gauge 



Fig 29 — GAUGES (A B) PLUG 
AND RING (C) DIFFERENCE (D) 
STEPPED REFERENCE 
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Reference Discs and End Measuring Rods — Shop working 
gauges become in time so damaged by service that they fail to 
measure so accurately as when new To correct these errors 



Fig 31— CALIPERS (A) EXTERNAL (B) TYPE ADJUSTED BY SCREW IN 
AUXILIARY LEG (C) SCREW (D) SELF REGISTERING (E) COMMON IN 
TERNAL (F) SCREW TYPE WITH SPRING (G) COMBINED INTERNAL AND 
EXTERNAL (H) COMPASS (J) KEYHOLE 

reference gauges are provided These are never used in iht 
shops for actual measurement of work hut arc only kept for 
checking the truth of the working gauges They include disc 



Fig 32 — vernier caliper (a) beam (b) vernier (C) FIXED jaw 


(D) MOVABLE JAW (E) CLAMPING HEAD (F) ABUTMENT HEAD WITH 
ADJUSTING SCREW a FOR ADJUSTMENT OF D 

Stepped and end measurement gauges The disc and the stepped 
are used for testing the ring gauges, the stepped kind comprising 
essentially a collection of disis in one piece (fig ^9 D) The end 



Fig 33 — MEASURING MACHINE (A) HOLLOW BASE (B) MEASURING 
HEADSTOCK (C) MOVABLE HEAD (D) SPIRIT LEVEL (E) MEASURING 
SCREW (F) NUT FOR ADJUSTMENT OF E (G) KNOB FOR SLOW MOVE 
MENT OF E (J) VERNIER a « POINTS BETWEEN WHICH CONTACT IS 
MADE 

measure pieces test the external gauges Some end measure stand 
ard lengths are so ate urate that any sizes taken at random in 
any numbers from | in to 4 in , varying by sixteenths of an inch, 
will, when placed end to end make up an exact length 
Movable Gauges — ^This extensive group may be regarded as 
compounded of the common caliper and the Whitworth mcasur 
ing machine They arc required when precise dimensions have 
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to be ascertained m whole numbers and minute fractional parts 
They combine the sense of touch by contact, as in the calipers, 
with the exact dimensions obtained by inspection of graduated 
scales, either the vernier or the micrometer screw If gauges 
must not vary by more than xm which is the limit 



*V COURTESY or BROWN AND SHARRK MfO CO 


Fig 34 -MICROMETER CALIPERS (A) FRAMES (B) ANVIL (C) HUB 
(D) SPINDLE WITH MICROMETER SCREW (E) THIMBLE A, ADJUSTING 
NUTS b CLAMPING NUT 0 RATCHET STOP 

impose d by modern shop ideals, then instruments must be capable 
of ratasuring to finer dimensions than this Hence, while the 
coarser chsscs of micrometers read directly to part of an 
inch, the finest measure up to ,5;^^ of an inch, about 200 times 
as fine as the diimcter of a human hair 
Calipers. — Common calipers (fig 31) are adjusted over or 
within work, and the dimensions are taken theiefrom by a ruk 
or a giuge 

lermcr Cahpers — The vernier fitting, so named after its in- 
ventor, Pierre Vernier, in i6u, is fitted to numerous calipers and 
caliper rules It is applied to calipers for engineers use to read 
to 1 ^ of an inch without requiring a magnifier Ihe beam of the 
caliper is divided into inches and tenths of the inch and each 
tenth into fourths and the vernier into twenty five parts, or the 
beam is divided into fiftuths of an inch (fig 32) and the vernier 
has 20 divisions to 19 on the rule 
Micrometer Cahpers are the direct offspring of the Whitworth 
mtasuring machine In the original form of this machine a screw 
of 20 threads to the inch turned by a worm wheel of 200 teeth 
and single threaded worm, had a wheel on the axis of the worm 
with 250 divisions on its circumference, so that an adjustment 
of t y Kn ioS possible The costly measuring ma 

chines made to day have a dividing wheel on the screw, but the> 
combine modifications to ensure freedom from error, the fruits 
of prolonged experience Such machines (fig 33) are used for 
testing purposes, but there are immense numbers of small instru 
ments, the micrometer cahpers (fig 34), made for general shop 
use, measuring directly to nJjg of an inch, and m the hands of 
careful men easily to half md quarter thousandths In these the 
subdivision of the turns of the screw is effected "by circular 
graduations Usually the screw pitch is 40 to the inch, and the 
circular divisions number 25, so that a movement of one division 
indicates that the screw has been advanced of ^ or of an 
inch Provision for correcting or taking up the effects of wear 
is included m these designs (e g , at a m fig 34), and varies with 
different manufacturers A vernier is sometimes fitted in addi- 
tion in very high class instruments to the circular divisions, so 
thit readings of ten thousandths of an inch can be taken Beam 


micrometer cahpers (fig 35) take several inches m length, the 
micrometer beiiig reserved for fractional parts of the inch only 
Depth aad Rod GaufCt*-*-It is often necessary to measure the 
depth of one portion of a piece of work below another part, or the 
height of one portion relatively to a lower one To hold a rule 
perpendicularly and take a sight is not an accurate method, be 
cause the same objections apply to this as to rule measurement 



fig 35 - BEAM MICROMETER calipers (A) BEAM (B) HEAD ADJUST 


ABLE BY EQUAL INCH DIVISIONS BY LINES a a OR HOLES b b AND 
PLUG b HOLES (C) ABUTMENT BLOCK WITH SCREW 0 FOR FINE ADJUST 
MENT d CLAMPING SCREWS (D) MICROMETER e ANVIL 

in general There are many depth gauges made with lult divisions 
simply These hive the marked advantage of a shouldered face 
which rests upon the up")per portion of the work, from which 
the rule measurement is taken (fig ^6) These generally have 



Fig 36 —DEPTH GAUGES (A) PLAIN ROUND ROD a SLIDING IN HEAD 
b AND PINCHED WITH SCREW C, (B) GRADUATED RULE A SLIDING ON 
HEAD b IN GROOVED HEAD OF CLAMPING SCREW C, (C) SLOCOMB DEPtH 
GAUGE FITTED WITH MICROMETER a ROD SLIDING IN HEAD b 0 
HUB d THIMBLE CORRESPONDING WITH S1M1LA.R DIVIOBO PARTS IN 
MICROMETER CALIPERS A CUIMPINQ SCREW 

a clamping arrangement For very accurate work either the 
vernier or the micrometer fitting is applied For larger diame- 
ters are the rod gauges (fig 37) to which the micrometer is fitted 
Screw Thread Gaugei. — The taking of linear dimensions, 
though provided for so admirably by the systems of gauging just 
discussed, does not cover the important section of screw measure- 
ment This is a department of the highest importance In most 
English shops the only test to-day of the size of a screw or nut 
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!s the use of a standard screw or a standard nut This method 
may suffice in many classes of work, but it is utterly unsuited 
to an interchangeable system, and when there is a fair amount of 
the latter hrms sometimes make thread gauges of their own, 
m general form hke the plug and rmg gauges, using a hard quality 
of steel for small sues or a tough quahty of cast iron for the 
larger These, though not hardened, will endure for a long time 
if treated carefully, but though very useful and far better than 
none at all they lack two essentials They are simply accommo- 



FlO 37 — ROD GAUGES (A) PRATT a WHITNEY GAUGE a. TUBE SPLIT 
AT ENDS b b CHUCKS CLAMPING TUBE ON PLAIN ROD 0 AND 
SCREWED END d, FINE ADJUSTMENT MADE BY SCREWED END d (B) 
SAWYER GAUGE a BODY b EXTENSION ROD d SCREWED END WITH 
GRADUATED HEAD e READING ARM EXTENDING FROM BODY OVER 
GRADUATIONS f CLAMPING SCREW 

dation gauges, made to an existing tap or die, and do not there- 
tore embody any precise absolute measurement, nor do they 
include any means for measuring variations from standard, nor 
are they hardened The essence of a screw gauge is that it measures 
the sides of the threads without nsk of a possible false reading 
due to contact on the bottom or top of the V This is fulfilled 
by flatting the top and making the bottom of the gauge keen 
Some gauges are made as a plug and ring (fig 38), the plug 
being solid and the ring capable of precise adjustment round it 
There is a plain round end, ground and lapped exactly to the 
standard size of the bottom of the thread, a dimension which 
IS obliterated m the threaded end because of the bottoms of 
the angles bung made keen for clearance There are three kinds 
of this class of gauge made, the first and most expensive is 



ai COURTESY OR THE PKK T AND WHITNEY CO 

Fig 3B — SCREW thread gauges (A) PLUG GAUGE (A) SIZE OF 
tapping hole <b) THREAD (B) RING GAUGE (a) PINS TO PREVENT 
LATERAL MOVEMENT (b) SCREW FOR OPENING GAUGE (o) SCREW FOR 
CLOSING GAUGE 

hardened and ground in the angle, while the second is hardened 
hut not ground The first is intended for use when a very per*- 
feet gauge is required, the second for ordinary shop usage The 
third 18 made utthardened for purposes of reference simply, and 
It IS not brought into contact with the work to be tested at all, 
but measurements are taken by calipers, m every detail it repre- 
sents the standard threads An appliance of quite a different 
character is a micrometer caliper having a fixed V and a movable 
point between which the screw to be measured is embraced 
Indicators are a small group of measuring instruments of a 


rather peculiar character They magnify the most minute error 
by adaptations of long and short lever arms Some simply mag 
nify Inaccuracy, but in one type an index reads to thousandths 
of an inch (fig 39) They arc used in some lathe chuck work, but 
that pnncipal value is m fitting and erecting the finer mechamsms 
Surface Plates and Cognate Forms — Allied to the gauges are 
the instruments for testing the truth of plane surfaces the sur 



PIVOTED AT a AND MAGNIFYING MOVEMENT OF THE WORK E UPON THE 
SCALE b (F) SPRING TO RETURN D TO ZERO 

face plates, straight edges and winding strips The onguntion 
of plane surfaces by scraping, until the mutual eomcKlcnee of 
three plates is secured, was due to Whitworth Ihese surface 
plates (fig 40, A) fill an important place in workshop practice 
since m the best work plane surfaces aic tested on them and 
corrected by scraping To a large extent the precision grinding 



Fig 40 — (A) SURFACE PLATE (a) PROTECTING COVER FOR PLATE 
WHEN NOT IN USE (B) LARGE RIBBED STRAIGHT EDGE (C) SQUARE 
(0) SQUARE WITH ADJUSTABLE BLADE 


machines have lessened the value of scraping, but it is still re 
tained for machine slides and other work of a similar class In 
the shops there are two classes of surface plates those employed 
daily about the shops, the accuracy of which becomes impaired 
m time, and the standard plate or plates emplo>ed for test and 
correction Straight edges ire derived from the surface plates, 
or may be originated like them The largest are made of cast 

iron, ribbed and curved on one 
edge to prevent flexure and pro 
vided with feet (fig 40 B) The 
smaller straight edges are gen 
erally parallel, and a similar pair 
constitutes “winding strips,” by 
which any twist or departure 
from a plane surface is detected 
Squares, of which there are nu 
merous designs (fig 40, C and 
D), are straight-edges set at 
right angles Bevels or bevel 
squares (fig 41), are straight 
edges comprising a stock and a 
blade, which are adjustable for 
Shop protractors often include a 
blade adjustable for angle, forming a bevel with graduations 
Spint levels test the horizontal truth of surfaces Many levels 
have two bubble tubes at right angles with each other, one of 
which tests the truth of vertical faces Generally levels have flat 
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feet, but some are made of V-section to fit over shafting The 
common plumb bob is m frequent use for locating the vertical 
position of centres not in the same horizontal plane When a 
plumb bob is combined with a parallel straight-edge the term 
plumb-rule is applied It tests the truth of vertical surface more 
accurately than i spirit level (J G Ho ) 

TOOLE, JOHN LAWRENCE (1832-1906), English actor, 
was born in London on March 12, 1832 He was educated at the 
City of London School He definitely took to the stage in 1852, 
appearing m Dublin as Simmons in The Spttalfulds Weaver In 
1854 he made his hrst professional appearance m London at the 
St J imcb s theatre ictmg Samuel Pepys in Tht ktng^s Rival and 
Wtazel in My Friend the Major In 1857, he met Henry Irving 
in Edinburgh, and recommended him to go to London, and their 
friendship remained thenceforth of the closest kind In 1858 Took 
joined Webster at the Adclphi, and established his popularity as a 
comedian In 1868 he was engaged at the Gaiety, appearing 
among other pieces in 7 hespt^, the first Gilbert and Sullivan 
collaboration In 1879 he took the “lolly” theatre in London, 
which he renamed ‘ Toole’s” in 1882 He died at Brighton on July 
^0, 1906 loole excelled in what may be called Dickens parts — 
combining humour and pathos 

TOOL STEEL I his term includes steels used for machine 
tools, hand tools and cutlery Prior to 1870 these were exclusively 
high carbon steels made by crucible or cementation process , since 
then alloy steels have been introduced for cutting metals Plain 
carbon steels of high quality ir( still pre eminent for wood work- 
ing, stone cutting and cutlery ihc amount ot carbon ranges from 
0 60 to I 30% the lower carbon content giving a moderate hard 
ness but gieat toughness Sledges chisels, picks, rock drills, axes, 
woodworking tools, ides, cutlery and razors, each item needs 
greater and greater hardness and more ability to maintain a eut 
ting edge with toughness progressively less important as the 
carbon content increises 

With carbon steels, if worked at high rates of speed, the friction 
between chip and tool nose generates enough heat to ‘draw the 
temper” of the tool, tint is to soften it to a lesser hirdness than 
the rnitcrial being cut This is avoided by using special alloys thit 
temper very slowly, rctiin their hardness at high heats or arc 
intrinsically hard and require no heat treatment Mushet steel 
(q V ) IS of the first category, and was introduced about 1870 
High speed steel (q v ), which has the property of hirdness at a 
reel heat, is now widely used in michine shops for mass production 
of iron and steel parts Stellite (although really not a steel) is 
an example of the third class of hard tool material Another mate 
rial of the gre lUst hardness, introduced m 1928, is an alloy of 
tungsten carbide with up to 12% cobalt, that has already proven 
veiy useful for tough or abrasive substances like aluminium 
bronze, Hadficld’s manganese steel and non metallic electneal 
insulation 

As explained in the list parigraphs of the article on “Iron and 
Steel,” c irbon steels owe their hardni ss after quenching to sub- 
microscopic jiirticles of bird iron carbide cemented together with 
the softer ferrite (pure non) Mushet found thit the metals 


tungsten and chromium combined with high-carbon steel slowed 
down the softemng reactions, so that a drastic quenching from a 
high heat was unnecessary In 1900, Taylor and White disclosed 
the fact that, if Mushet’s air hardemng tungsten chromium steels 
were cooled from a sweating temperature and then tempered at 
a high heat, they would retain their hardness at a red heat 
Progress since then has come m working out the optimum com 
position in tungsten, chromium, carbon and vanadium Ihe revo 
lution in machine shop practice was pnmanly due to the harden- 
ing and stabilizing effect of tungsten, chromium and iron carbides 
in tool steel More recently the addition of the metal cobalt in 
amounts up to 15% has been found to give a more durable cut 
ting edge at a red heat Meanwhile Elwood Haynes had discovered 
stellite, a family of alloys essentially of tungsten, chromium and 
cobalt This alloy soon established itself for machining hard cast 
iron (“semi-steel”) and for rough turning medium steels Variants 
of the composition have been used for wire drawing dies But this 
swing to hard metals seems to be a passing phase The newest 
tool material is a hard carbide of tungsten with a softer cobalt 
metal as a binder 

Chemical composition of the commonly used tool steels are as 
shown m table at bottom of this page Sulphur and phosphorus 
are held to the lowest possible content 

See Iron and Steel (E E T ) 

TOOMBS, ROBERT (1810-1885), American political leader, 
was bom near Washington Wilkes county Ga , on July 2 
1810 He was educated at I ranklm college (University of Geor 
gia), at Union college, Schenectady (NY), from which he gradu 
ated in 1828, and at the law school of the University of Virginia 
He was admitted to the bar in 1830, served in the Georgia House 
of Representatives (1838, 1840-41 and 1843-44), the U S 
House of Representatives (1845-53), and in the United States 
Senate (1853-61) He opposed the annexation of Texas, the 
Mexican War, President Polk’s Oregon policy and the Walker 
Tariff of 1846 He supported the Compromise Measures of 1850 
denounced the Nashville Convention, opposed the secessionists in 
Georgia, and helped frame the Georgia platform (1850) He 
and the Southern Unionists thought secession not wrong but in 
expedient When the Whig party dissolved, Toombs went over to 
the Democrats He favoured the Kansas-Nebraska Bill, the ad 
mission of Kansas under the Lccompton Constitution, the English 
Bill (1858), and June 24, 1856, introduced in the Senate the 
Toombs Bill, which proposed a constitutional convention in Kan 
sas under conditions, acknowledged by anti slavery leaders as fair 
and marking the greatest concessions by the pro slavery senators 
during the Kansas struggle The failure of the bill to provide for 
the submission of the constitution to popular vote was the crux 
of the Lecompton struggle (^ce Kansas) On December 22nd after 
the election of Lincoln, he sent a telegram to Georgia which as 
serted that “secession by the 4th of March next should be thun 
dered forth from the ballot box by the united voice of Georgia ’ 

With Governor Joseph E Brown he led the fight for secession 
against Stephens and Herschel V Johnson (1812-80) His in 
fluence induced the “old line Whigs” to support immediate seces 
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sion He was secretary of State m President Davis’ cabinet, and 
then entered the army (July 21, 1861), served as a brigadier- 
general in the army of Northern Virgmia, after 1863 adju- 
tant and inspector general of General G W Smith’s division of 
Georgia mihtia After two years in exile in Cuba, France and 
England, he returned to Georgia, 1867, and practised law He died 
m Washmijon (Georgia), on December 15, 1885 

See Pleasant A Stovall, Robert Toombs, Statesman, Speaker, Soldier, 
Sflge (New York, 1892) , “Robert Toombs,” Watson's JeffeTSoman Mag 
(1912) , Gamaliel Bradford ‘ Confiderate Portraits “ Atlanttc Monthly 
(1913) , U B Phillips, Life of Robert Toombs, “Robert Toombs, “ a 
review, Nation, vol 54, Atlantic Monthly, Aug 1913 » Amernan Hist 
R(V , June 1914, W P Trent, Southern Statesmen of the Old Regime, 
James U Vincent, A Pen picture of G R Tocmlis, A H Stephens 
md H Cobb, Correspondence of Robert Toombs, B J Kendric, 
loombs and Stevens,” Pol Set Quarterly, Sept 1914 

TOOTHWORT, the popular name for a small British plant 
of curious form and growth, known botameally as Lathraea squa 
inarm (family Orobanchaceae) It grows parasitically on roots, 
chiefly of hazel, m shady places such as hedge sides It consists 
of a branched whitish underground stem closely covered with thick 
fleshy colourless leaves, which are bent over so as to hide the 
under surface, irregular cavities communicating with the exterior 
are formed m the thickness of the leaf On the inner wall of these 
chambers are stalked hairs The only portions that appear above 
ground are the short flower bearing shoots, which bear a spike of 
two lipped dull purple flowers The scales which represent the 
kivts secrete water Lathrata is closely allied to broomrapts 
{Orobanche) , of which seven species occur in Great Britain, they 
ilso are parisitic In the United Stales various species of Din^ 
tana, family Cruciferae, are called toothwort 

TOOWOOMBA, a city in the southeast of Queenslind, 
Australia, situated at an altitude of nearly 2,000 ft on the Darling 
Downs, loi m by rail west of Brisbane Toowoomba is an in 
dustn il centre , it is also a well known summer resort ( The 
(larclen Citv of Queensland”) is situated upon the Mam Southern 
md Western Railway lines which connect it with Brisbane and 
Sydney, and it is also a centre of radiating lines which concen 
trate upon it much of the agricultural and pastoral produce of the 
Darling Downs, besides timber, and the wheat, fruit and pastoral 
products of the firlher West, Roma {q v ) and Charleville arc is 

TOP (c/ Dan top, Ger Topf, also meaning pot), a toy con 
sisting of a body of conical, circular or oval shape with a point 
or peg on which it turns or is made to whirl Greek term^ lor 
the toy arc which w is evidently the whipping or peg top 

( \rist Birds, 1461), and a humming top spmn by i 

string (Plato, Rep iv 436 b ) In Homer (// xiv 413) the word 
(XTp 6 fx 0 os seems to point to the humming top The Latin name 
tor the top was turbo This word and the Greek ^ 6 /x| 3 os are 
sometimes translated by “top” when they refer to the instru 
incnt used m the Dionysiac mysteries, which when whirled m the 
ur by a string, produced a booming noise This was no doubt the 
equivalent of the “bull roarer” (^ i ) Strutt (Garner and Pas 
times, 491) says that the top was known in England as early as 
the i4lh century I or the scientific properties of the top see 

CiYROSCOPE 

TOPAZ, a mineral of some importance as a gemstone, but 
apparently having no practical application It usually occurs in 
association with cassitente m connection with granitic rocks, and 
it IS thus often a valuable indicator of the presence of tm ore 
It IS usually found as bright, well developed crystals, or as clear 
water worn pebbles, though granular masses of topaz-rock are 
also known The crystals belong to the orthorhombic system and 
are usually prismatic m habit, with several dome and pyramid 
faces (figs I and 2) The pnsm faces (M and 1 ) are striated 
^ertlcalIy, in contradistinction to quartz in which the pnsm faces 
ire striated horizontally Doubly terminated crystals (fig i) are 
extremely rare, usually the crystals are attached at one end in 
tb^ rock cavities in which they grew, and when detached from 
th^ matrix they often break along a flat surface parallel to the 
basal plane (c in fig 2) This perfect Cleavage is a very important 
eharacter, and enables topaz to be distinguished at sight from 
<>thcr minerals of similar appearance The cleavage flakes when 


examined m convergent polarized light show a good biaxial inter 
ference figure Chemically, topaz is a fluo silicate of aluminium 
(AIF)2 Si 04, m which the fluorine is in part replaced isomorphously 
by hydroxyl, the formula then being (AIir,OHJ)-»SiOt With 
this range in chemical comixisition there is a slight vinition in 
the specific gravity (3 574 to 3 523) and m the optical constants 




Figs 1 and 2 

(refractive indites and optic axiil angle) but the difftrente is 
of little praetii il importance 

The crystals are often perfectly colourless md water ckar but 
owing to the presence of traces of v irious colouring matters thev 
may show a wide range ot colours — red yellow brown gnen 
l)lue r urthcr, it is an intert sling fact that some of these colours 
ire by no means stable The tme brown crystals from jaegmatitc 
veins in Transbaikalia, Siberia and the smaller wine yellow 
crystals occurring m rhyolite m Colorado and Utih fade on ex 
posure to light, and the sherry yellow crystals from Brazil assume 
a fine pink colour when they are heated The deceptive trade 
names — “Scotch topaz” “Spanish topaz,” or “otciderUal topaz 
for yellow quartz (citrine) and “oriental topiz” for yellow corun 
dum (“yellow sipphirc ) represent three distinct minerals whose 
characters and ditlerenecs arc set out in the following t iblc 
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The sherry yellow crystals of topaz, which in the past hive 
been cut and extensively used in jewellery, are all from the neigh 
bourhood of Ouro Preto in Brazil and it is this material that 
has supplied the pink (“burnt ) topaz Brazil ilso supplies 
colourless and pale blue topaz Good cr>stals of pale blue and 
green colours have come from the Ural Mountains and from 
Nerchinsk m Siberia Colourless water worn crystals and clcir 
pebbles resembling rock crystal are abundant in the alluvial dt 
posits of tin ore in Northern Nigeria, and small colourless crystals 
are well known from the Cornish tm mines A large rough cryst il 
weighing 137 lb of opaque topaz, from a felspar quarry in Nor 
way, IS shown in the mineral collection of the British Museum 
(Natural History), with many other interesting crystals from 
various localities (L J S ) 

TOPE, name given to various tumulus like structures in Indn 
almost always connected with Buddhist shrines or sites and form 
mg, undoubtedly, the most primitive type of Buddhist temple 
They are usually built over, enclose one or more relics of Buddha 
and consist of a low, vertical cylindrical wall or drum surmounted 
by a solid conical mass of carefully built masonry The most 
famous of the Indian topes is the largest of a group at Sanehi 
which IS generally attributed to the time of Asoka (3rd century 
B c ) In this the tope proper is surrounded by a circular walk 
around which is a richly decorated stone fence pierced by four 
lavishly sculptured gatewavs, the whole designed in forms mini 
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festly renumscent of wooden construction (See Indiak AtCHX* 
TECTUEE ) The Sanskrit word for a tope, stupa, is used generally 
of vanous types of sacred Buddhist structures m China, Japan, 
Java, etc, which all have the common charactenstic of being 
high circular masses of sohd masonry Those of Tibet and China 
are often remarkable for their fantastic profiles 

TOPEKA, the capital city of Kansas, USA, and the county 
seat of Shawnee county, on the Kansas (Raw) river, in the eastern 
part of the Stite, 70 m W of Kansas City It is on Federal high- 
ways 40 and 7 s , has a municipal airport , and is served by the Mis- 
souri Pacific, the Rock Ibhnd, the ^nta Fe and the Union Pacific 
railway systems Pop (1920) 50,022 (834% native white, 80% 
foreign born white and 8 5% Negro), estimated locally m 1928 
at 62,006 (within the city limits) and 72,500 including adjacent 
suburbs The city lies on both sides of the river, at an elevation 
from 880 to 1,000 ft above sea level It is laid out on the rectangu- 
lar plan, with broad, well paved, beautifully shaded streets, sub- 
stantial business blocks, many playgrounds for children, and 300 
dc of public parks The State Fair grounds, on the edge of the 
city, cover 78 ac and include a fine half mile race track and nu- 
merous permanent exhibition buildings The State eapitol (built 
1866-1903, at a cost of $3,200,589) stands m the center of parked 
grounds covering four squares Topeka is the seat of a Protestant 
Episcopal cathedral, a State hospital for the insane, a State re 
form school the collections of the State historical society, several 
hospitals (including one for employees of the Santa Fe lines) and 
pnvate schools, the Kansas Vocational school for negroes (1895), 
and Washburn college (established in 1865 as Lincoln college, 
and renamed m 1865 in recognition of a gift of $25,000) which has 
an enrolment of over 1,200 The city is an important manufactur 
mg center, with an output m 1926 valued at $ 37 » 4 S 7,732 The 
Santa Fe has its principal construction shops here, employing 
H,5oo men, and its oflices have a staff of 1,500 officials and clerks 
The flour-mills make* 1 500,000 bbl of flour and 400,000 bbl of 
corn meal annually Printing and publishing (20 houses) is one 
of the leading industries The assessed valuation of property for 
1928 was $93,683,060 

Topeka IS an Omaha Indian word signifying the so-called Indian 
potato The first white settler carac in 1852, and in 1854 the site 
was chosen by a group of anti slavery colonists from Lawrence 
It was the setne of many riots during the conflict between the 
abolitionists and the advocates of slavery in the Terntory {set 
Kansas) Ihe ‘Topeka Constitution” was framed by a convention 
here m 185^ In 1856 the 1 rcc Soil legislature, meeting here, was 
dispersed by U S troops under orders from President Pierce Un- 
der the Wyandotte Constitution (1859) Topeka was made the 
temporary seat of government, and in 1861 (when Kansas was ad 
mitted to the Umon) it became the permanent State capital The 
eity was chartered by the pro slavery Territorial legislature in 
1857 It became a city of the first class in 1881 It was from 
Topeka that the Santa Fe company began building a railway west- 
ward m 1869, and the establishment here in 1878 of its locomotive 
and car construction shops w is an important factor in the city’s de- 
velopment The population increased rapidly from 759 m i860 
to 5 790 m 1S70, 15,452 m 1880 and 31,007 m 1890 In 1880, 
just after the great negro migration to Kansas, 31% of the total 
ixipulation of the city was coloured, but m 1928 the proportion 
was not more than 7% 

TOPETE, JUAN BAUTISTA (1821-1885), Spanish naval 
commander and politician, was bom m Mexico on May 24, 1821 
His fither and grindfither were also Spanish admirals He en- 
tered the navy at the age of 17, cut out a Carhst vessel m 1839, 
became a midshipman at 22, obtained the cross of naval merit for 
saving the life of a sailor in 1841 and became a lieutenant m 1845 
He served on the W’est Indian station for three years, and was 
enraged m repressing the slave trade before he was promoted 
frigate captain m 1857 He was thief of staff to the fleet during 
the Morocco War, 1859, after which he got the crosses of San 
Fernando and San Hermenegildo Having been appointed chief of 
the Carrara arsenal at Cddiz, he was elected deputy and joined the 
Umon Liberal of O’Donnell and Serrano He was sent out to the 
Pacific in command of the frigate “Blanca,” and was present at 


the bombardment 6f Valparaiso md Calbo, where he was badly 
wounded, and m other engagements of the war agamet Chile and 
Peru On his return to Spam, Topete was made port captain at 
C&diz, which enabled him to assume the leadership of the con- 
spracy in the fleet against the Bourbon monarchy He sent the 
steamer “Buenaventura” to the Canary isle for Serrano and the 
other exiles, and when Pnm and Sagasta arrived froij Gibraltar, 
the whole fleet under tfie influence of Topete took, such an attitude 
that the people, garrison and authorities of C 4 diz followed suit 
Topete took part m all the acts of the revolutionary government, 
accepted the post of marine minister, was elected a member of the 
cartes of 1869, supported the pretensions of Montpensier, opposed 
the election of Amadeus, sat m several cabmets of that king’s 
reign, was prosecuted by the Federal republic of 1873 ^nd agam 
took charge of the marine under Serrano m 1874 After the 
Restoration Topete for some years held aloof, but finally accepted 
the presidency of a naval board in 1877, and sat in the Senate as 
a life peer until his death on Oct 29, 1885 at Madrid 

TOPFFER, RODOLPHE (1799-1846), Swiss writer and 
artist, son of the painter Adam Topffer, was born at Geneva on 
Jan 31, 1799 Abandoning his art studies on account of weak eye- 
sight, he became a teacher, eventually establishing a school of his 
own (1824), which attracted boys from England and America as 
well as from other European countnes He was the first to intro 
duce schoolboy tramps m the Alps, and he described these m his 
Voyages en Zigzag, illustrated by cltver drawings by himself 
From 1832 till his deith, on June 8, 1846, he was professor of 
belles lettres at the university of Geneva He wrote vanoas 
novels and short stories, including the exquisite little masterpiece 
La Bibhothtqtie de man Oncle (1833) His tales were collected 
under the title NouvelJes G^nevotses (1841), and several have 
been translated into English His senes of humorous drawings 
with explanatory text (Doctor Festus, Monsieur Vieux-Bots, etc ) 
collected under the title of Htstotres en EUampes (1846-47), were 
very popular and earned the cordial approbation of Goethe 

See the lives by Relave (1886), A Blondel (1887) and Glockner 
(1891) Also I Rambert, Eertvatns natwnaux (1874), E Javeile 
Squvemn d'lm alpiniste (1S86, Engl trans, 1899), and notices in Ste 
Beuve‘s Causenes du lundt (1852-62), Dermers portraits hUiraires 
(1852) and Portraits coniemporatns (1846) 

TOPOLOGY fee Analysis Situs 

TORADJA, a group of tribes occupying central Celebes, in 
the Indonesian archipelago They possess in common a phallic 
fertility cult and some of them practise terraced cultivation, erect 
menhirs and bury their dead in rock cut tombs They possess, 
among others, a culture hero who is believed to have introduced 
the buffalo and to have ascended to heaven by a creeper, they 
believe m an underground home of the dead, and have a class of 
male priests who dress m women’s clothes, the soul, which is also 
connected with the sky, takes the form of a manikin, insect, small 
animal, etc , located in the head, but is also confused with shadow 
and is in some sense a material substance coextensive with body 
and liable to impregnate objects (see Metempsychosis) 

See Kruxjt, 11 et Animisme m den Indtschen Archtpel (1906) , 
Kruijt and Adriani— Baec'e-^spreekende Toradfs (1914) 

TORBERNITE (or cupro uranite), a hydrous uranuim and 
copper phosphate, Cu(U02)2(P04)2+i2H20, one of the “uranium 
micas ” Crystals are tetragonal and have the form of square 
plates, often very thin There is a perfect micaceous cleavage 
parallel to the basal plane, and on this face the lustre is pearly 
The bi^xght grass green colour is characteristic The hardness is 2 5 
and specific gravity 3 5 The radio activity of the mmexal is 
greater than thaj, of some specimens of pitchblende It was first 
observed m 1772 at Johanngeorgenstadt m Saxony, but the best 
examples are from Gunmslakc near Calstock and Redruth in 
Cornwall The name torbermte is after Torbern Bergman chaL 
cohte IS a synonym The crystals readily lose part of their water, 
passing over into “meta torbermte” Cu(U0a)2(P04)8+8H|0, with 
changes m the optical characters (L J S ) 

TORCELLO9 an island of Venetia, Italy, m the lagoons, 6 m 
to the N W of Venice It was a flounshmg city m the early middle 
ages, but now has 1 71 inhabitants and two interesting chjurches 
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VIEW OF AN APPROACHING TORNADO 

Tornado approaching Vulcan Alberta Canada The destructive power Is not In the straight wind but In the 
counter clockwise rotating mass which always moves in an easterly and generally In a north-easterly direction 
Barometric pressure In the vicinity of a tornado falls very rapidly 
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TORDENSKJOLD— TORO 


T])e f Qimer oat)i«dral of S Marta was f ottnded m 641 Hie preaent 
buil4lQi» t basilica with columns, dates from £164, tiie nave was 
restored in 1008, m which year the now rumed octagonal baptistery 
was bmlt It contains large mosaics of the xath century, strongly 
under Bysantme influence, those on the west wall represent the 
Resurrection and Last Judgment, The seats for the priests are 
arranged round the semicircular apse* rising in steps with the 
bishop*8 throne in the centre--»an arrangement unique m Italy 
Close by is b, Fosca (ca ion), octagonal outside, with colonnades 
on five sides and a rectangular interior intended fot a dome which 
was never executed, beyond which is a three^apsed choir 

See B Schulr, Kmhenbauien auf dem Insel TorceUo (Berlin and 
Leipzig, 1937) 

TORDENSKJOLDi PEDBR (1691-1720), Danish naval 
hero, son of Jan Wessel of Bergen, in Norway, was bom at Trond 
hjem on Oct 28, 1691. WeSsel ran away from home as a stow* 
away in a ship bound for Copenhagen, made a voyage to the West 
Indies, and finally gained a cadetship In 1712 he was promoted 
to a 20 gun frigate Wessel was renowned for his audacity and his 
unique seamanship The Great Northern War had now entered 
upon Its later stage, when Sweden, beset on every side, employed 
her fleet principally to transport troops and stores to her distressed 
German provinces The audacity of Wessel impeded her at every 
poiijt He was continually snapping up transports, dashing into 
the fjords where her vessels lay concealed 

When m 1715 the return of Charles XII from Tuikey to Stral 
sund put a new life into the jaded Swedish forces Wessel fought 
numerous engagements off the Pomeranian coast, and did the 
enemy infinite damage by cutting out their frigates and destroy 
ing their transports On returning to Denmark in the beginning 
of 1716 he was ennobled under the title of ‘Tordenskjold” 
(Thundershield) When Charles XII invaded Norway and be 
sieged Frednkshald (1716) Tordenbkjold compelled him to raise 
the siege and retire to Sweden by pouncing upon the Swedish 
transport fleet laden with ammunition and other military stores 
which rode at anchor m the narrow and dangerous strait of 
Dynekil, utterly destroying the Swedish fleet with little damage 
to himself For this, his greatest exploit, he was promoted to the 
rank of commander ^ 

Tordenskjold’s last feat of arms (he was now rear admiral) was 
his capture of the Swedish fortress of Marstrand, when be par 
tially destroyed and partially captured the Gothenburg squadron 
which had so long eluded him He was rewarded with the rank of 
vice admiral Tordenskjold did not long survive the termination 
of the war On Nov 20, 1720, we was killed m a duel with a 
Livonian colonel, Jakob Axel Stael von Holstein Although, 
Dynekil excepted, Tordenskjold s victories were of far less im- 
portance than SehestedS at Stralsund and Gyldcnlove’s at Rugen, 
he IS certamly, after Charles XII the most heroic figure of the 
Great Northern War 

Carstensen and Lutken, Tordenbkjold (Copenhagen, 1887) 

(R N B ,X) 

TORELL, OTTO MARTIN (1828-igoo) Swedish geolo- 
gist bom m Varberg on June 5, 1828, studied the glacial phe 
nomena of SwiUerland, Spitsbergen and Greenland, making two 
Arctic expeditions m company with A E Nordenskiold In 1866 
he became professor of xoology and geology m the University of 
Lund, and from 1871 to 1897 he was chief of the Swedish Geo- 
logical Survey His Arctic experiences enabled him to interpret 
the method of origin of the drift deposits in northern Europe, 
and to show that they were largely of glacial or fluvio-glacial 
origin In the English drifts he recognized many boulders of 
Scandinavian origin He died on Sept 11, 1900 

TORENO, loss MARU QUElPO DE LLANO, 

Count oy (1786-1843), Spanish poKtidan and histonan, bom at 
Oviedo, Nov 15, 1786 He saw service in the Peninsular war, 
was leader of the party which compelled the regency to summon 
the cort$Sf and one of the well-meaning men who framed the 
Constitution of 1812, which was made as if it was meant for 
some {magioary republic and not for CathoHc and monarchical 
Spam On PerAnand VII *s return from prison in Prance in 1814, 
TorenO ealled Mmself until 1820, served in the restored cortus 
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until 1823* and lost much of his radical ardour From 182) when 
the French intervened until the amnesty (Oct 15, 1832), he had 
to go into exile, he returned home in July 1833, and as hereditary 
standard bearer of Asturias (Alferez mayor), it fell to him to pro 
claim the young queen Isabella II Prime minister in 1834 from 
June 7-Sept 14, when the regent’s attempt to retain a despotic 
government under a constitutional veil broke down, he retired into 
voluntary exile and died in Pans, Sept 16, 184 s 

TORGAU, a town m the Prussian province of Saxony, situ 
ated on the left bank of the Elbe, 30 m E N E of Leipzig and 26 
ra S E of Wittenberg by rail Pop (i92<;) 12,616 Torgau is said 
to have existed as the capital of a distinct principality in the time 
of the German king Henry I , but early in the 14th century it was 
m the possession of the margraves of Meissen and later of the 
electors of Saxony In 1526 John elector of Saxony, Philip, land 
grave of Hesse, and other Protestant princes formed a league 
against the Roman Catholics, and the lorgau articles, drawn up 
here by Luther and his friends m 15^0 were the basis of the ton 
fession of Augsburg Torgau was formally ceded to Prussia in 
1815 The Schloss Hartenfels on an island m the Elbe, was built 
by John Frederick the Magnanimous, of Saxony 

Battle of TotgaUy 1760. — ^This, the last great battle of 
Frederick the Great, and the last of his victories, was so truly 
Pyrrhic that it paralysed his offensive power and left him m 
a gravely weakened condition to meet his gathering foes The 
battle and the events which rescued him from his critical position 
are dealt with under Seven Years War 

TORNADO, the name originally applied to the violent 
squall blowing outwards from the front of a thunderstorm on 
the Gold Coast of Africa, it is now used for small diameter, but 
extremely violent revolving storms which are specially frequent 
m the Mississippi basin, but are also experienced elsewhere, in 
Australia especially, Europe and many other places, but com 
monly m a less violent form They normally occur m the spring 
and early summer months in association with cyclones The most 
violent tornadoes arc alwavs accompanied by a lomado-cloud a 
funnel-shaped mass depending from the storm cloud above, and 
when fully dtveloped tapering downward to the earth A tornado 
has an advancing movement of from 20 to 50 m an hour, and its 
narrow path is strewn with wreckage, the storm is of short dura- 
tion, it passes m a minute or so and often runs its entire course 
in less than an hour 

See A Wegner, Wind und Wa^serhosen tv Europa (Braunschweig, 
1917), and for Mississippi tornadoes see R do C Ward QJR 
Met Soc (191 f aho Monthly W cat fier Review, V 54, p 501 (1936) 

TORNADO AND WINDSTORM INSURANCE Wind 
storm damage is one of the major sources of economic loss 
in many localities In the United States windstorm insurance 
should be general and considered an essential form of contingency 
protection against unavoidable losses inherent to the climate The 
policies cover tornado cyclone and windstorm but do not provide 
for snow, blizzards, cold or hail even when driven by wind (See 
Insurance, Miscellaneous Had Innirancc ) Many forms are 
issued to cover a great variety of structures, such as *‘farm form,” 
‘‘builders risk form,*’ “mercantile property form ” Rates vary 
with the kind of propertv insured, the section of the country in 
which it IS situated co insurance and special endorsements The 
premiums m the United States with ^0% co insurance ranged in 
1925, from 6 cents to $3 $100 insurance, depending on posi 

tion and type of structure The rates arc computed on a basis of 
50% co-msurance, and special provision is made for other per 
centages By endorsement the policies may be made to cover use 
and occupancy 

TORO, a towm of Spain, m the province of Zamora, on the 
nght bank of the nver Duero (Douro), and on the Zamora 
Medina del Campo railway Pop (1920), 7,541 Toro is an 
ancient fortified town, with picturesque narrow streets A fine 
bridge spans the river The cathedral church is Romanesque, it 
dates from the 12th century but has been partially restored The 
palace of the marquesses of Santa Cruz was the mcetmg place 
of the Cortes of 1371, 1442 and 1505 which made Toro and its 
code of laws celebrated 
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TORONTO, the capital of the province of Ontario, and the 
second largest city m the Dominion of Canada, situated on the 
northern shore of Lake Ontario, almost due north from the mouth 
of the Niagara river It lies on a plateau gradually ascending 
from the lake shore to an altitude of 300 ft , and covers approxi- 
mately forty square miles, including the bay and the island 
stretching along the south of the city The river Don flows through 
the eastern part of the city, and the river Humber forms its 
western limit 

Toronto, as the seat of government for the province of On- 
tario, contains the parliament buildings, the lieutenant-governor^s 
residenct and the courts of law In Queen’s park (area 40 ac ) 
almost in the centre of the city, stand the parliament buildings, 
imposing structures of red sandstone, and immediately opposite 
there was opened in 1928 a large and beautiful addition m blue 
dolomite slont, called the “Whitney block” 

The university, with a roll of 6,000 students in 1928, is federal in 
constitution, and is composed mainly of four colleges, though main 
taming important university functions conjointly It has made 
very important developments in the study of problems of health 
This has been made possible largely by gifts of $1,148,901 for 
the faculty of medicine from the Rockefeller Foundation, $650,- 
000 from the International Health Board of the Rockefeller 
found it ion, and $400,000 from the E C Whitney Bequest A 
sjx?cial building has been devoted, as a branch of the Connaught 
laboratories, to the study of insuhn Recently a faculty of music, 
a school of engineering research and a department of social sci 
ence and administration have been organized There is a Univer 
sity press, and in Hart House and Queen’s Park House respectively 
the men and women students have centres for social and athletic 
activities Athliated with the university are denominational col- 
leges near bv, the agricultural college at Guelph etc 

Toronto is rich m other institutions for higher education 
Upper Canada eolkge, founded in 1829, in many respects 
resembles an English public school There are 9 collegiate insti 
tutes, 2 high schools of commerce, and 2 technical schools, having 
some 35,000 pupils (1927) , ibout 150 public and separate schools, 
with an attend met of over 100,000 (1927), and several large 
pnvate schools for girls Osgood hall houses the higher courts of 
law and appeal, ind also a law school The city hall and court 
house contains civic oftiees, the board of education, police and 
countv courts etc Thtre are m Toronto 72 hospitals, asylums 
and public homes including ten public hospitals, the largest of 
which is the Toronto General Hospital in the centre of the city, 
which in 19-7 accommodated approximately 15 000 patients 

Toronto is essentnlly a residential and widespread city The 
houses of the better class stand separate, not in long rows, and 
have about them hwns and many trees I he re art over 90,000 
homes 65^/0 owned b\ the oceupiers An electric railway system 
and 9 motor I us routes owned by the citv, provide means of com 
munication There are no underground or overhead railways 
Lighting is provided b> the publicly owned Hydro electric Power 
Commission Ihere are 69 parks with a totil area of 2,065 acres 
In Exhibition piirk (240 acres) there is held each year for a fort 
night m the late summer a large annual exposition 

Government and Industries — Ihe government of the city 
is vested in a council consisting of the mayor and four controllers 
elected annually, and twenty four aldermen, three from each of 
the eight wards into which the city is divided Ihe council as a 
whole IS the legislative body, and the board of control is the 
executive body, and as such is responsible for the administration 
of the city except the departments of education and of police 
Education is under the control of the board of education elected 
annually by the citizens, and the department of police is under 
the board of police commissioners, consisting of the miyor, the 
county judge, and the senior police magistrate 

Because of its geographical position its cheap electric power, 
and Its nearby sources of raw material Toronto is one of the 
chief industrial and commercial centres of the dominion It is 
also considered the publishing centre It has eleven miles of 
water front and Ihe largest vessels of the lakes can use its har- 
l)our, which is under an extensive scheme of improvements, and 


will eventually be equipped to handle ocean shipping In 1927 
the magnificent new umon station was opened, although the 
raising of the level of the tracks has not yet been completed 
Bank clearings for 1927 were $6,484,985,045, an increase over 
the previous year of $1,288,556,862 There are approximately 
2,000 industries, m which capital to the amount of $448,839,685 
is invested, and which employ 85,229 persons 
The population m 1927 was 569,899, predominantly British, 
and it is estimated at 600,000 for 1928 More than 1 10 000 people 
residp in suburbs immediately adjacent to the city boundaries In 
1885 tbe total assessment was $69,000,000, m 1906 it was $167 
861,755, in 1926 It was $886839,808, and m 1928 it was $926, 
027,622 The rate for 1928 was 31 80 
History. — The name Toronto is of Indian origin, and means 
“a place of meeting,” the site being an established rendezvous 
among the neighbouring Indian tribes long before the coming of 
the white man It first appears in history in 1749 a centre of 
trade when the French built a small fort and established a trading 
post called Fort R0U1II6 Before long, however, Bntish traders 
came up from the south and entered into rivalry with the French 
and in 1793 the fort was burned by the latter to prevent its occu 
pation by their foes A year later John Graves Simcoc, the gover 
nor of the new province of Upper Canada, transferred the seat of 
government from the town of Newark at the mouth of the Niag 
ara river to Toronto, giving the new capital the name of York 
in honour of the second son of George III In 1812, the buildings 
which housed the legislature were burned and the town pillaged 
After the restoration of peace the work of creating a capital for 
the province of Upper Canada had to be begun anew In 1834 
its population numbered about 10,000 and an act of the provin 
cial legislature conferred on it a charter of incorporation, with a 
mayor, aldermen and councilmen Under this charter it was con 
stituted a city with the name of Toronto 
TORONTO, a village of Jefferson county, Ohio, USA on 
the Ohio river, 40 m W of Pittsburgh, served by the Pennsyl 
vania railroad, interurban trolley and motor bus lints, and river 
steamboats Pop (1920) 4,684 (88% native white) It has a 
power plant and various manufacturing mdustnes, including steel 
works, paper mflls and factories making sewer pipe, etc 
TORPEDOES In 1805 Robert Fulton an Amencin citi 
zen, demonstrated a method of destroying ships by exploding a 
charge of gunpowder against the hull under water This charge 
was called a “torpedo” and the difticulty of getting it to a ship 
ret irded for many years its progress as a practical weapon At 
tempts were first made to bring the torpedo into contact with the 
vessel by allowing it to drift down with the tide or cuirent or to 
fix It from some form of diving boat but successive failures led 
to torpedoes being restricted to the form of submarine mines 
{gv)m which the charge is stationary and is fired when the ship 
strikes or passes over it The inherent limitations of mines re 
vived efforts to take the torpedo to the ship and the first practical 
weapon was the spar, or outrigger, torpedo This consisted of an 
explosive charge fixed to thd end of a long pole earned m a boat, 
the pole being run out over the bow and the charge immersed on 
arriving near the ship Directly the charge came into contact 
with the hull it was exploded electrically Frequent use of this 
weapon was made during the American Civil War On one occa 
sioii Lieutenant Cushing took a steam launch equipped with spar 
torpedo up the Roanoke River in which lay the Confederate iron 
dad “Albemarle” Cushing found her surrounded by logs but 
charging this barricade he got the launch partly over immersed 
his spar, and exploded the charge in contact with the hull under 
heavy fire Ship and launch sank together but the gallant officer 
jumped overboard swam away and escaped When numbers of 
small guns and searchlights were added to a ship’s equipment to 
counter such attacks the odds against success became prohibitive 
Locomotive Torpedoes. — ^Attentipn next turned to giving mo 
tion to the torpedo and steering it as necessary from the shore, 
or from another vessel, by means of wires Of this type were the 
Lay, Sims-Edison and Brennan torpedoes The first two were 
electrically steered through a wire which trailed behind the tor- 
pedo The Brennan torpedo travelled under water and was pro- 
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Diagram showing mechanism of a torpedo 


[)ellcd by unwinding two drums of fine steel wire inside the tor 
pedo The rotation of these drums was communicated to pro 
pellers, causing the torpedo to advance, and it wis steered by 
varying the speed of unwmdmg each wire This torpedo was used 
for the defence of certain harbours by the British War Office 
The obvious unsuitability of this weapon for use by a ship dur 
mg action led to the development of locomotive torpedoes of the 
uncontrolled type The Howell torpedo is of interest Motive 
power was provided by connecting up an engine outside to the 
axle of a heavy fly-wheel contained inside the torpedo When 
sufficiently spun up the engine was disconnected and the fly wheel 
was connected up to the propellers so that on entering the water 
the torpedo was driven ahead until the energy was exhausted 

In 1862 Captain Luppis of the Austrian Navy sought the assist 
mce of Robert Whitehead, a Scotsman (then manager of an 
engineering factory at I lume) to perfect a self propelling floating 
torpedo which he had designed Mr Whitehead modified this first 
suggestion and after two years of incessant labour the first I uppis 
Whitehead torpedo was produced To preserve secrecy it was 
made by Mr Whitehead himself his son and one trusted work 
man The torpedo weighed 300 lb travelled under the water, and 
a speed of 6 m per hour was attained for a short distance, the 
engine being driven by compressed air contained in a portion of 
the torpedo The charge carried was 18 lb of dynamite As the 
Austrian government were not prepared to purchase the exclusive 
rights of this invention it was offered to other powers I rom this 
beginning developed the modern weapon which in its latest types 
IS capable of speeds up to 36 m per hour for 7 000-8 000 yd and 
carries an explosive charge of 500 lb of T N T Ihe early lack of 
speed was overcome by the adoption of an engine designed by the 
British Arm of Brotherhood The inaccuracy in direction was 
cured by the introduction of the gyroscope apparatus designed 
by Ludwig Obry, an Austrian subject 

Construction — The modern torpiedo is a cigar shajied body, 
the diameter being usually about one twelfth of the length, the 
diameter has grown from 14 in in early types to 21 in in the latest 
types Generally it is divided into six compartments viz head 
airvessel, balance chamber, engine room, buoyancy chamloer and 
tail 

The British 21 inch Mark IV torpedo is briefly described below 
as a typical modern torpedo (See diagrammatic sketch above ) 

Head — Ihree types are made (i) Ihe warhead is a thin steel 
or bronze shell containing 500 lb of T N T which is detonated on 
contact by a device, called a pistol, screwed into the nose (2) 
The blowing head, used for ordinary practice running, is a steel 
shell filled with water to make it of the same weight as a warhead 
and containing a flask of compressed air and the necessary mcch 
anism for blowing the water out at the end of a run so making 
the torpedo buoyant and enabling it to be recovered (3) The 
collision head, used for practice when it is desired to hit a target 
vessel, IS a steel shell partially filled with cork to give buoyancy 
and brought up to war head weight by filling with water On im 
pact with target the fore end collapses thus cushioning the blow 
on target and torpedo An indicating light of calcium phosphide 
18 fitted m a pocket to facilitate recovery These heads are se 
cured by screws to the atrvessel which is made of special forged 
nickel steel and contains air compressed to 2,500 lb per sqin 
This air provides the oxygen for combustion of the fuel supplying 
the motive power The Balance Chamber is a watertight com- 
partment, with thin steel shell permanently attached to the air 


vessel and contains the flasks of fuel and witer and the heater 
apparatus Fud and air are burnt in the generator and turn the 
water into steam there The steam and products of combustion 
thus formed pass to the engine combining to provide the motive 
power In this compartment also, is the depth keeping niechan 
ism which consists of a pendulum weight so interlinked with a 
hydrostatic valve that the weight corrects departure from the 
horizontal, whilst the valve maintains the set depth, their joint 
action operating the horizontal rudders through the medium of a 
small air engine termed the servomotor This combination was 
one of Robert Whiteheads pnncipal secrets and was responsible 
for much of the success of his design 
The engine room is the next compartment abaft the balance 
chamber and together with the buoyancy chamber, to which it is 
permanently attached forms what is known as the afterbody 
This afterbody is secured to the balance chamber by a numbei of 
screwed bolts which allow of the torpedo being parted for exami 
nation of mechanism in the engine room Ihe engine room con- 
tains (a) an engine of the four cylinder single acting Brother 
hood type, (b) the steering engine or servomotor, (c) the start 
ing valve and counter gear (d) the reducing valve which mam 
tains an approximately constant working pressure at the engine 
irrespective of air vessel pressure, (e) oil bottles for lubricating 
working pirts (f) sinking valve The starting valve is operated 
by the ‘ air lever” which projects through the shell of the torpedo 
and IS thrown aft on discharge by a downward projecting bolt in 
the torpedo tube In addition to opening the starting valve the 
air lever releases the gyroscope The counter is a piece of mechan 
ism driven off the engine for stopping the torpedo at a delinite 
range, or permitting it to run away Off the counter is driven the 
Ignition gear whose function is to hre the igniters in the generator 
at a predetermined moment and start the combustion of air 
and fuel Ihe torpedo can be set to float for practice or to 
sink for action in the latter case a small valve is lifted at the 
end of the run admitting water to the buoyancy chamber thus 
sinking the torpedo which might otheiwise remain a floating mine 
Ihe buoyancy chamlnr provides a large portion of the buoy 
ancy of the torpedo It consists of thm sheet steel strengthened 
up internally to enable it to withstand impulse pressure on dis 
cWge, or immersion at great depth Ihc engine is secured to the 
foremost bulkhead of this compiartment and two watertight tubes 
run through it, one carrying the propeller shaft and the other 
carrying a rod connecting the servomotor and horizontal rudders 
The gyroscope is fixed to suitable brackets in this compirtmcnt 
and connected to the vertical rudders This piece of raeihanism 
IS a comparatively heavy bronze wheel mounted horizontally and 
vertically in gimbals When the air lever is thrown aft, the wheel 
is spun pp to a high rate of revolution, due to the release of a 
strong spiral spring in torsion, or by air jets playing into pockets 
formed m the nm of the wheel At the same time the whole sys 
tem IS freed from external constraint, and, following the dynami 
cal laws of rotating bodies, the spinning axis tends to maintain its 
direction in space Thus the axis of the spinning wheel provides 
a datum line, the direction of the gyro wheel on release Subse 
quent deviations of the torpedo are corrected by the relative 
movements of the spinning axis and the fore and aft line of the 
torpedo These relative movements control the air supply to a 
small steering engine which operates vertical rudders, always act 
mg to bring the torpedo back to its original direction The gyro 
scope can be set at an angle to the axis of the torpedo when 
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required In this case the torpedo turns through this angle hefoce 
commencing its straight course The tasl carries the horizontal and 
vertical rudders which are mounted on corresponding fins, it also 
contains gearing to enable two four bladed propellers to be driven 
in opposite directions off the engine shaft and this ensures that 
the torpedo keeps its upright condition without heel, the tummg 
effect of one propeller bemg balanced by the other 
Torpedo Discharge*— The earliest method of discharging 
Whitehead torpedoes from ships was by sliding them off a gun- 
port , this naturally caused inaccuracy of direction Later the tor- 
pedo was put in a skeleton frame opposite an aperture specially 
cut in the vessel’s bide and was pushed out by a nm pressing on 
Its tail Then the air gun was introduced and later the powder 
and cordite guns In these the torpedo fits closely in a tube whose 
rear end can be closed by a gas-tight door When it is desired to 
hre the torpiedo air or the gas from the powder or cordite charge 
IS admitted to the rear end of the tube and blows the torpedo out 
Above water tubes of these types are fitted m all torpedo-craft 
and many cruisers The danger of the torpedo’s bead bemg de 
tonated, or air vessel burst, by hostile shell fire is accepted for 
these vessels To avoid this danger systems of under water dis- 
charge were devised Right ahead or nght astern fire offered httlc 
difficulty and was employed from the earhest days of torpedo 
devtlopment The torpedo tube is secured to the stem or stern 
structure in which an orifice is formed This orifice can be closed 
bv a water tight door and then the rear door can be opened and 
the torpedo placed in the tube The rear door is then closed and 
th( outer door opened On firing, air pressure is admitted and 
blows the torpedo and water together out of the tube Tubes in 
submarines are of this type Without angled gyroscopes nght 
ahead or right astern fire was of very limited value in large ships 
and consequently broadside discharge was required The diffi- 
culty was to get the torpedo clear of the ship undamaged as the 
water rushing past the tube orifice acts on the head as it emerges 
tends to force it aft and the torpedo is liable to be damaged It 
must, therefore, be held rigidly till its tail is clear of the ship’s 
side This is accomplished by pushing out a shield bar on the fore 
side of the tube to which the torpedo hooks itself by brackets 
working in grooves in the shield bar 

Torpedoes are also discharged from aircraft Here they are se- 
tured to the under side of the fuselage by secunng straps fitted 
with quick release gear To fire, these straps are released together 
ind at the same time the air lever is pulled aft to start the engines 
and the torpedo drops with the forward speed of the aeroplane 
instead of speed due to impulse from a tube 
Use of the Locomotive Torpedo in Action.— Owing to the 
comparatively slow speed of the torpedo it must be aimed at a 
point ahead of the ship attacked which will be reached by ship and 
torpedo after they have travelled a certain distance In order to 
obtain a hit the speed and course of the attacked vessel must, 
therefore, be estimi-ted correctly also the speed of the torpedo 
must be regular and accurate within narrow limits Owing to the 
difficulty of exact estimation it is usually considered that toipedo 
fire at a single ship free to alter course is only justified at 
short ranges and that long range attacks should be confined to 
cases where a group of ships forms the target Prior to the 
World War of 1914-18 the occisions of torpedo attacks were 
few On April 23, 1891 at dawn the Chilean insurgent battle- 
ship “Blanco Fncalada,” 3 500 tons, was attacked while at anchor 
and was sunk by one torpedo fired from a Government torpedo 
gunboat Again on April s, 1894 the insurgent Brazilian battle- 
ship “Aquidaban” was sunk by one torpedo from a torpedo ves- 
sel In the Chino Japanese war of 1895 Japanese torpedo boats 
twice attacked the Chinese ships lying in Wci-Hai Wei harbour 
and sank four of them In the Russo-Japanese war, the initial suc- 
cess on February 8, 1904 was scored by Japan with a torpedo 
attack on the Russian ships at Port Arthur Three ships were 
severely damaged although all were eventually repaired After 
the battle of Tsushima, Japanese torpedo craft gave the coup de* 
f'race to several partially disabled ships 
The advent of the submarine gave a new impetus to torpedo 
warfare as the submarine was the ideal earner of this weapon 
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owing to Its ability to approach unseen within close range of its 
intended victim If the victim is a slow ship the submarine has 
httle difficulty m attammg the desired position but with fast mov- 
ing vessels this becomes difficult and it is only when the ship is 
steaming more or less towards the submarine’s initial position that 
the latter has much chance of success The normal speed of the 
tramp cargo steamer rendered her peculiarly hable to attack m 
the World War of 1914-18, and of Bntish merchant vessels some 
1,381 were sunk by this weapon alone The best defence against 
torpedo attack by submarine is high speed and a zig-zag course 
(See also Submarine Campaign ) 

At the battle of Jutland (gv) May 31, 1916, concentrated at- 
tacks by groups of torpedo craft were delivered by both British 
and German fleets but comparatively few hits were obtained 
Dunng the night foilowmg the battle the British Twelfth Flo- 
tilla, commanded by Captain A J B Stirling, made a deUberate 
attack on the German Second Squadron and sank the pre-Dread- 
nought battleship “Pommern ” The British Fourth Flotilla fell 
in with German cruisers, the “Rostock” was torpedoed and m the 
confusion of the action the “Rlbmg” collided with a battleship 
Both “Rostock” and “Elbmg” were later abandoned and sunk 
A successful attack with torpedoes was earned out by British 
coastal motor boats upon the Bolshevist ships lying at Kronstadt 
m September 1919, four ships being hit (A H W ) 

TORQUAY^ a municipal borough, seaport and watering place, 
m the Torquay parhamentary division of Devon, England, on Tor 
bay of the English channel, 36 m S of Exeter, by the G W rail 
way Pop (1921) 39,431 Owing to the beauty of its site and the 
equability of its climate, it has high repute as a winter resort 
There arc some remains of Tor or Torre abbey, founded for 
Praemonstratensians by William, Lord Brewer, in 1196, including 
a beautiful pointed arch portal On the south of the gateway is a 
13th century building, known as the Spanish barn On Chapel hill 
are the remains of a chapel of the 12th century, dedicated to St 
Michael, and supposed to have formerly belonged to the abbey 
There was a village at Torre even before the foundation of the 
abbey, and in the neighbourhood of Torre evidence has been 
found of Roman occupation The manor was granted by William 
the Conqueror to Richard dc Bruvere or de Brewere, and was sub 
sequently known as Tor Brewer After the defeat of the Spamsh 
Armada, Don Pedro’s galley was brought into Torbay, and Wil 
ham, prince of Orange landed at Torbay on Nov 5, 1688 
TORQUE, the twibt or torsion which a shaft undergoes 
when transmitting power The degree of twist is very slight, 



CHAD9URN rUlHllGHT TORSION NiTiR WHICH MEASURES THE ^ORSE 
POWER TRANSMITTED BY A TURBINE SHAFT 


but It can be measured and the horse-power that is transmitted 
can thus be ascertained, the method bemg applied particularly to 
steam turbines There are several types of torsion-meters for 
measuring horse-power, electrical, mechanical and flash-light 
One of the last-named type is here described, its principle 
depends primarily on the straightness and great speed of a ray 
of light Two discs (see fig ) are fastened to the shaft a measined 
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distance apart Each disc has a small slit in it, about | in by 
J m , and a lamp is attached near one disc by a rigid support, 
the torque-finder is also rigidly secured The light from the 
lamp IS limited by a slit of similar size to those m the discs, 
and the torque finder comprises a casting with a small telescopic 
eyepiece screwed to a brass plate which also has a slit of the 
same size as the others The plate and eyepiece can be moved 
circumferentially by means of a micrometer apparatus reading 
to 01 of a degree If the lamp, discs and torque finder are set 
so that the four slits are m line, the observer looking through 
the eyepiece parallel to the axis of the shaft will set the 
light shining m the lamp If the shaft starts to revolve, at each 
rotation as the two slits m the discs pass the sight line between 
lamp and finder the light will be setn momentanly Ihe 
persistence of this flash with the rapidly revolving shaft makes 
it appear as a continuous light When however the shaft com- 
mences to transmit power the torque throws the disc slits out 
of line and the light is ohstured The obscrvtr now adjusts the 
micrometer and the eyepiece until a sight is again taken through 
the disc slits By noting the amount of the displacement thus 
made the degree of twist is measured, and therefrom the horse 
power transmitted See Dynamomltfr (1 H ) 

TORQUE AMPLIFIER The torque amplifier consists of 
a mechanism provided with a control shaft at one end and a work 
shaft at the other, the control shaft requiring only a feeble torque 
to opente it in either direction, while the work shaft yields a 
torque of sufiicicnt amount to accomplish any purpose desired, at 
the same time accurately following the control shaft m all its 
ingular movements Its broad purpose is to perform the functions 
ot an electrical or hydnuhe servo-motor 
The torque amplifier was invented by Henry W Nieman, an 
engineer for the Bethlehem Steel Co It was originally developed 
for the control of anti aircraft gun batteries from a remote con- 
trol stition The torque amplifier has three elements ‘work 
shaft,” “control shaft ’ and ‘ drive shaft ” The drive shaft is 
driven by iriy outside source of power, and revolves continuously 
m one direction Ihc control shaft is actuated by any mechanical 
or manual control means, or by such weak forces as can be de- 
livered through electrical recording instruments or telemetnc 
transmission systems The work shaft is directly coupled to the 
work to be done, as for instance the elevating or training gears of 
1 gun a ship’s rudder or the steering gear of an automobile 
The control shaft can be freely revolved in cither direction, with 
only a small amount of effort the work shaft maintains at all 
times Its angular synchronism with the control shaft, and in addi 
tion exerts a heavy torque to overcome outside resistance Un 
like other forms of servo motor there is always a definite ratio 
between the torque applied at the control shaft and that delivered 
at the work shaft, this ratio being known as the “amplification ” 
I unda mentally the torque amplifier consists of two oppositely 
rotating drums provided with friction bands which may be brought 
into contact with the drums through actuation of the control 
shaft, this frictional contact causing the friction bands to exert 
pressure on the work shaft The force applied to the control shaft 
IS thus enhanced, or amplified, when it reaches the work shaft by 
the extent to which the bands are urged forward because of their 
fnctional contact with the rotating drums 
TORQUE CONVERTER is an apparatus for transmitting 
power automatically from an engine or other source of power to a 
secondary shaft, the torque and speed of the secondary being 
\ariable according to the load between wide hmits It was in- 
vented by George Constantinesco The pnnaple of the torque 
converter consists m dividing an oscillatory movement derived 
from a primary shaft which is driven by the engine, into two 
component oscillatory motions of the same frequency One of 
these components osallates an mertia device and the other oscil- 
lates umdirectional dnvmg devices moimted on the secondary 
The alternating impulses received by the secondary through the 
umdirectional devices are thus rectified into continuous rotation 
of the secondary » 

Such umdirectional driving devices, shortly named ‘‘rectors,” 
comprise any such devices which will drive in one direction and 


be free in the opposite direction The rectors perform what mav 
be termed a “mtchamcal valve” action very much like an ordinir) 
hydraulic valve or electric valve or rectifiers allowing the flow of 
energy only in one direction The left hand figures of each of 
the two pairs of illustrations depict two phases of an expen 
ment which will illustrate the principle of the torque converter 
The operations performed by each hand art then translated 

in the nght hand figures into 
the functions of a torque con 
verier ’ m which the lower hand 
is replaced by a connecting 
rod moved by a ennk, and the 
upper hand by two rectors which 
are connected to the secondarv 
shaft where the resistance occurs 
A slow oscillatory motion at 
tht drive’ merely swings the 
miss to and fro the fulcrum ol 
oscillation remaining it the point 
of resistance If a rapid os 
dilatory motion is ipplied at 
the ‘ drive ’ the inertia of the 
mass will oppose its motion, and 
the resistance is overcome The 
upper hand moves then almost 
IS if It were driven directly, the 
fulcrum being right down at the 
mass Such a combination is a four dimensional mechanism as 
the element “time is essential to its performance Ihe ordinary 
rules of static mechanics do not apply to the torque converter, and 
It is only by the consideration of the elements ‘time” and “mass 
that the behaviour of the converter can be cxiilained 
The torque converter has many possible applications to traction 
problems and industry in generil as in transmission for applying 
the power of internal combustion engines turbines electromotors 
and prime movers which lack flexibility to uses where wide and 
unexpected fluctuations m the load occurs The torque converter 
provides automatically for the adjustment of the speed and torqut 
on the secondary no matter how the resistance changes or fluctu 
ates between very wide limits while the prime mover continues 
to run steadily with very little variation at its most efficient 
torque and speed In practice the inertia systems and the rectors 
are so arranged that the various parts b dance each other dynami 
cally as much as possible so that no vibrations are imparted on 
the casting of the machine 

A petrol (gasolene) engine may be combined with mechanism 
so as to form one single unit the only control required being 
the throttle of the engine \ chicles driven by such units have no 
clutches nor gear change boxes By opening wide the throttle of 
the engine the vehicle will accelerate from rest and attain a cer 
tain maximum speed on the level WHien a hill is encountered 
the vehicle slows down while the tractive force increases auto 
mail cally according to the gradient For example a vehicle fitted 
with a torque converter may travel at 40 m per hour on a level or 
climb at 10 m per hour a gradient of one in four, while the torque 
and the spieed of the engine remains the same in both cases 
TORQUEMADA, JUAN DE (1388-1468) or rather 
Johannes de Turrecremata, Spanish ecclesiastic was born a( 
Valladolid, m 1^88 and was educated m that city At an earK 
age he joined the Dominic in order and soon distinguished him 
self for learning and devotion In 1415 he accompanied the gen 
eral of his order to the Council of Constance whence he proceeded 
to Pans for study, and took his doctorate m 1423 In 1411 
Eugenius IV called him to Rome and made him “magistcr sancti 
palatii ” At the Council of Basel he was one of the ablest sup 
porters of the view of the Roman cuna and he was rewarded 
with a cardinal’s hat m 14^9 He died at Rome Sept 26 1468 
toi prlnc4pal works arc In Grattam Decretum commentartf (4 vols 
Venice, 1578) , Exposttw brevts eb ubtUs super boto psalterio (Mamz 
1474) I Quaesttones ipmtmks super evangelia totius amu (Bnxen 
1498) , Summa ecclestaUtca (Salamanca, 1530) The last named work 
has the following topics (i) De univrersa ecclesia, (2) De Ecclesia 
romana et ponHficis primatu, (3) De universalibus conciliis, (4) Dc 
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schismaticis et haercticis His De concepttone detparae Manae^ Ubn 
vui (Rome, 1547), was edited with preface and notes by E B Puscy 
(London, 1869 seq ) 

TORQUEMADA, THOMAS (1420-1498), inquisitor gen- 
eral of Spam, son of Don Pedro Ferdmando, lord of Torquemada, 
a small town in Old Castile, was bom in 1420 at Valladolid during 
the reign of John II He was a nephew of the cardinal noticed 
ibove, and joined the I nars Preachers in their convent at Valla 
doiid His superiors obliged him to take the priorship of the con- 
vent of Santa Cruz in Segovia, where he ruled for 22 years The 
royal family, especially the queen and the infanta Isabella, often 
stayed at Segovn, and Torquemada became confessor to the in 
fanta, who was then very young He trained her to look on her 
future sovereignty as in engagement to make religion respected 
He then began to teach her the political advantages of religion 
and to prepare the way for the Inquisition 

When Isabella succeeded to the throne (1474), she entrusted 
Torquemada with the tare of her conscience, and with the bene 
fices in the royal patronage He also became confessor to I erdi- 
nand and was appomtecl councillor of state also In the lax 
toleration of religious differences he thought he saw the mam 
obstacle to the political union of the Spams He represented to 
Ferdinand ind Isabella that it was essential to (heir safety to 
reorganize the Inquisition, which had since the T3th century 
(1236) been established m Spam In 1473 Torquemida and 
Gonzalez de Mendoza, archbishop of Toledo, approached the 
sovereigns Isabella and Ferdinand saw m the proposed new 
tribunal a means of overcoming the independence of the nobility 
md clergy by which the royal power had been obstructed In 
1479, as the result of a long intrigue, a papal bull author 
ized the appointment by the Spanish sovereigns of two inquisitors 
at Seville, under whom the Dominican inquisitions already estab 
lishcd elsewhere might serve In the persecuting activity that en 
sued the Dominicans, ‘ the Dogs of the Lord ' (Donum canes) ^ 
took the leid Ihe royal Inquisition thus started was subversive 
of the regular tribunals of the bishops, who much resented the in- 
novation which however, had the power of the state at its back 

The Inquisition — In 1481 three years after the Sixtint com 
mission, a tribunal was inaugurated at Seville where freedom 
of speech and licence of manner were nfe The inquisitors at 
once began to detect errors In order not to confound the mno 
cent with the guilty, lorquemada published a declaration offering 
grace and pardon to all who presented themsehes before the 
tribunal and avowed their fault Some tied the country, but many 
(Manana sa>s 17 000) offered themselves for reconcihation The 
first scat of the Holy Office was in the convent of San Pablo, 
where the friars, however, resented the orders, on the pretext 
that they were not delegates of the inquisitor general Soon the 
gloomy fortress of Triana on the opposite bink of the Guadal 
quivir wis prepared as its palace Other tribunals were speedily 
cstabhshed m Cordova Jatn and Toledo The sovereigns obliged 
Torquemada to take as assessors live persons who would repre- 
sent them m all matters affecting the royal prerogatives 
These assessors were allowed a dchnite vote in temporal mat 
tors but not m spiritual, and the final decision was reserved 
to Torquemada himself, who m 1483 was appointed the sole 
inquisitor general over all the Spanish possessions In the next 
>ear he ceded to Diego Deza, a Dominican, his office of con- 
fessor to the sovereigns and gave himself up to the work of 
reducing heretics 

A general asscmbl> of his inquisitors was convoked at Seville 
m November 1484 and there he promulgated a code of twenty- 
eight articles for the guidance of the ministers of the faith For 
the procedure adopted sec Inquisition During the 18 years that 
Torquemada was inquisitor general it is said that he burnt 10,220 
persons, condemned 6 S6o others to be burnt in effigy, and rec 
onciled 97,321 thus making an average of some 6,000 convic- 
tions a year These figures are given by Llorente, who was secre- 
tary of the Holy Office from 1790 to 1792 and had access to the 
archives, but modern research reduces the list of those burnt by 
Torquemada to 2,000 The constant stream of petitions to Rome 
opened the eyes of the pope to the effects of Torquemada’s se- 


venty On three separate occasions he had to send Fray Alfonso 
Badaja to defend his acts before the Holy See The sovereigns, 
too, saw the stream of money, which they had hoped for, diverted 
to the coffers of the Holy Office, and in 1493 and agam in 1496 
they made complaint to the pope 

Torquemada had urged Ferdinand and Isabella to nd the coun 
try of the Moors, and, when war began in 1481, he obtained from 
the Holy See the same spmtual favours for the Spanish soldiers 
as had been enjoyed by the Crusaders The Inquisition some 
times met with furious opposition from the nobles and com 
mon people At Valentia and Lenda there were serious conflicts 
At Saragossa Peter Arbu^, a canon and an ardent inquisitor, was 
slam m 1485 whilst praying in a church, and the threats against 
the hated Torquemada made him go in fear of his life, and he 
never went abroad without an escort of forty familiars of the 
Holy Office on horseback and two hundred more on foot In 
1487 he went with Ferdinand to Malaga and thence to Valla 
dolid, where m the October of 1488 he held another general con 
grcgation ol the Inquisition and promulgated new laws based on 
the experience already gained He then hurried back to Andalusia 
where he joined the sovereigns, who were now besieging Granada 

Persecution of Jews — ^The Moors being vanquished, now 
came the turn of the Jews For long before 1490 Torque 
mada had tried to get the royal consent to a general expulsion , 
but the sovereigns hesitated, and, as the victims were the back 
bone of the commerce of the country, proposed a ransom of 
300,000 ducats instead The indignant friar would hear of no 
compromise “Judas,” he cried, “sold Christ for 30 pence, and 
your highnesses wish to sell Him again for 300,000 ducats ” Un 
able to bear up against the Dominican’s fiery denunciations, the 
sovereigns, three months after the fall of Granada, issued a dc 
cret ordering every Jew either to embrace Christianity or to 
leave the country 

The inquisitor general issued orders to forbid Christians, under 
severe penalties, having any communication with the Jews or 
after the period of grace, to supply them even with the neces 
sarus of life The former prohibition made it impossible for the 
unfortunate people to sell their goods which hence fell to the 
Inquisition The numbers of Jewish families driven out of tht 
country by Torquemada is variously stated from Mariana’s 
1,700 000 to the more probable 800,000 of later historians The 
loss to Spam was enormous and from this act of the Domimcan 
the commercial decay of Spain dates 

Torquemada at length took up his residence in Avila, where 
he had built a convent and here he resumed the common life of 
a friar, leaving his cell in October 1497 to visit, at Salamanca, the 
dying infante Don Juan, and to comfort the sovereigns m their 
parental distress They often used to visit him at Avila, when 
in 1498, still in office as inquisitor general, he held his last gen 
eral assembly to complete his life’s work Torquemada died on 
Sept 16, 1498 

TORRE, CARLOS DE LA (1858- ), Cuban naturalist 

teacher, author, was bom in Matanz^s, Cuba, May 15, 18 sS 
Receiving his education in Havana and Madnd, he had, before he 
was 21, ffiscovered two new species of mollusc, which were named 
in his honour Cyhndrella torret, Arango, 1876, and Cyclostoma 
torremnum Gundlach, 1878 He was one of the founders of the 
School of Arts and Crafts in Havana, taught at the Institute of 
Havana and in 1884 was appointed to fill the professorships of 
comparative anatomy and zoography of molluscs and zoophytes in 
the Umversity of Havana At the outbreak of the Cuban War for 
Independence (1895) persecutions of the Spanish government led 
him to leave tjie country, and after a brief visit in Mexico he 
went to Pans to study, where in 1897 he was elected to the Society 
Zoologique of France Upon his return to Cuba in 1898 he re 
sumed his career at the umversity, and entered pohtical life He 
was active m founding and orgamzing the nationalist party which 
came into power m 190a, under which he held numerous public 
offices, as he had done under its predecessor, the Government of 
the American intervention, and when, m 1899, the Cuban public 
school system was organized, he was an eager collaborator and 
prepared several of the necessary text-books In 1909 he proved 
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the existence of Jurassic strata in the western part of Cuba and 
in 1910 he discovered Pleistocene fossils, restoring a Megdocnus 
rodenSf discoveries “which have revolutionized the geological his- 
tory of Cuba ’ 

See W B Parker, Cubans of To Day (New \ork, 1919) 

TORRE ANNUNZIATA, a seaport of Campania, Italy, m 
the province of Naples, on the east of the Bay of Naples, and 
at the south foot of Mt Vesuvius 14 m S E of Naples by rail 
Pop (1921), 32,159, town, 32,570, commune It is on the 
mim line to Battipaglia, at the point of junction of a branch line 
from Cancello round the cast of Vesuvius, and of the branch to 
Castellammare di Stabia and Gragnano It has an arms factory 
and other ironworks, manufacture of macaroni and breeding of 
silkworms There are numerous mineral springs 
TORRE DEL GRECO^ a seaport of Campania, Ital>, in 
the province of Naples, 7J m SE of that city by rail Pop 
(1921), 33,915, town, 45,641, commune It lies at the south 
west foot of Vesuvius, on the shore of the Bay of Najiles It is 
built chiefly of lava, and stands on the lava stream of 1631, which 
destroyed two thirds of the older town ^ Great damage was done 
by the eruptions of 1737 and 1794, I he earthquake of 1857 and 
the eruption of Dec 8, 1861, were even more destructive 
TORRENS, ROBERT (1780-1864), English soldier and 
economist, was born in Ireland in 1780 He entered the Marines 
m 1797, became a ciptain m 1806, and major for bravery at 
Anhalt in 1811 He fought in the Peninsula, becoming lieutenant 
colonel in 1835 and retiring as colonel m 1837 He was returned 
lo parliament m 1851 as member for Ashburton Pie was a pro 
hfic writer, principally on financial and commercial policy Almost 
the whole of the programme which was carried out in legislation 
by Sir Robert Peel had been laid down in his economic writings 
He was an early advocate of the repeal of the com laws 
His principal writings of a general character weie The hconomtst 
\te , Ph>SKHrat] refuted (1808) , Ei^say on the Production of 'health 
(18^1), Liisay on the External Corn trade (eulogized b\ Ricardo) 
(1827), The Budget a scrus of Letters on Financial Commercial 
and Colonial Polity (1841-184O , Ihe Pnniiple^ and Practical Opera 
tions of Sir Robert PicVs Act of 1844 Explained and Defended (1847) 

TORRENS, WILLIAM TORRENS M‘CULLAGH 

(t8t>-i 894), English politician ind social reformer, son of James 
M‘C ullagh was born mar Dublin on Oct 13 1813 He was 
called to the bir and m 1835 became assistant commissioner 
on the special commission on Irish poor relief, which resulted in 
the extension of the workhouse system in Ireland m 1838 In 
the ’forties he joined the Anti Corn Law League, and in 1846 
published his Industrial History of Fret Nations 1 rom 1847-52 
he represented Dundalk in parliament, in 1857 he was rcturneci for 
\armouth, and from 1865-85 he represented Finsbury Torrens 
devoted himself mainly to social questions in parlument His 
imendment to the Education Bill of 1870 established the London 
School Board, and his Artisans’ Dwellings Bill m 186S facilitated 
the clearing away of slums by local luthonties He published 
several hooks and his Twenty }tars in Parliament (1893) and 
History of Cabimts (1894) contain useful material He died in 
London on April 26, 1894 
TORRENS, LAKE sec South \ustralia 
TORRES VEDRAS, 4, m N by W of Lisbon, on the Lis- 
bon Pigueira da I oz railway Pop (1911), 7,911 Roman inscnp 
tions have been found here, but the Latin name of the town, 
7 urres VetereSy is probably mediaeval Here were “lines of Torres 
\edras,” constructed by Wellington in 1810 (see Peninsular 
War) Here also m 1846 the troops of General Saldanha defeated 
those of the count de Bomfim (See Portvgal History ) 
TORREVIEJA, a seaport of south eastern Spam, in the 
province of Ahcante, 3 m SW of Cape Cervera and at the 
terminus of a railway to Albatera on the Alicante Murcia line 
f’op (1950), 8,885 The district IS famous for its salt beds, which 
are owned by the state which farms them out for £10,000 a year, 
the Laguna Grande alone yielding more than 100,000 tons a year 
TORREY, JOHN (1796-1873), American botanist, was bom 
m New York city on Aug 1 5, 1796 He graduated (M D ) in 1818 
from the College of Physicians and Surgeons m New York After 
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holding various positions he became in 1836 New \ork State 
botanist and produced his Flora of the State of New York in 
1843, while from 1838 to 1843 he carried on the publication of 
the earher portions of Flora of North America, with the assistance 
of his pupil Asa Gray I rom 18^3 he was chief assayer to the 
U S assay oftice, but he continued to take an interest m botanical 
teaching until his death at New \ ork on March to 1873 He gave 
his valuable herbarium and botanical library to Columbia college 
TORRICELLI, EVANGELISTA (1608-1647), Italian 
physicist and mathematician was born at Faenza on Oct 15, 
1608 In 1627 he went to Rome to study science under the Bene 
dictine Benedetto Castclh (1^77-1644) professor of mathematics 
at the Collcgio di Sapienza The perusal of Galileo s Dtaloghi 
delle nuove scienzc (163S) inspired him with man> development^ 
of the mechanical principles there set forth which he embodied 
m a treatise De nwtu (printed amongst his Optra gtometrica, 
1644) In 1641 he went to Florence, where he met Galileo, and 
acted as his amanuensis during the three remaining months of his 
life After Gilikos death Torricelli was nominated grand ducal 
mathematician and professor of mithcmaties in the Florentine 
academ> The discovery of the principle of the barometer (qv) 
which has perpetuated his fame (“Torricellian tube ” ‘ Torncellian 
vacuum’’) was made m 1643 Torricelli was brought into con 
troversy with G P de Roberval as to the priority of the solution 
of a problem on the properties of a cycloid He died at Florence 
on Oct 25,1647 

Tornctlli wrote on fluid motion on the tlicorv of projectiles 
and on the motion of two bodies connected by a string passing 
over a fixed pulley He used and developed B Cavalien s method 
of indivisibles ' 

TORRIGIANO, PIETRO ( i 47'‘- t ^22) Florentim sculp 
tor, was one of the group of talented youths who studied art 
under the patronage of Lorenzo the Magnificent in Florence 
Torngiano was invited to England to execute the tomb for Hcnr> 
VII and his queen in Westminster \bbey After this Torngiano 
received the commission for the altar retablc and baldacchino 
which stood at the west outside the screen of Henrv VII s tomb 
This work was destroyed by the Punt ms m the 17th ccntur> 
Henry VIII also commissioned lorngiano to make a magnificent 
tomb somtwhat similar to thit of Hcnr> \TI to be placed in a 
chapel at Windsor, it was however never completed and its 
rich bronze was melted bv the Commonwealth The indentures 
for these v^arious works still exist and are printed bv Neale 
H e^tmmsier AbbeVy 1 54-5C) (1S18) The lomb of Margaret of 
Richmond in Westminster Abbey is ascribed to Torngiano He 
ende^ his life mi-, 2 in the prisons of the Inquisition 

See Wilhelm Bode Die italienische Plastik (1902) 

TORRINGTON, ARTHUR HERBERT, Earl OF (1647- 
1716) British admiral was the son of a judge Sir Edward Her- 
bert {c 1^91-1657) He entered the nivv in 1663, and served in 
the Dutch wars of the reign of Charles II as well as against the 
Barbiry pirates J rom t6So to 1683 he commanded in the Medi 
terrancan The known Rovalist sentiments of his family ind his 
reputation as a naval officer ensured the fivour of James II who 
appointed him rear idmiral of England and m ister of the robes 
But Herbert refused to support the king s proposal for the repeal 
of the Test Act, and was dismissed from his places He now en- 
tered into communication with the agents of the prince of Orange 
After the acquittal of the seven bishops in 1688 he carried 
the invitation to W^illiam of Orange After the Revolution 
Herbert was named first lord of the admiraltv, and took 
the command of the fleet at home In 1689 he was at sea 
attempting to present the French admiral Chateau Renault (go) 
from landing the troops sent by the king of I ranee to the aid of 
King James in Ireland Though he fought an action with the 
French in Bantry Bay on May 10 he failed to baffle Chateau 
Renault who had a stronger force In May 1689 he was created 
earl of Torrmgton In 1690 he was in the Channel with a fleet of 56 
English and Dutch vessels, when he found himself confronted 
with the much more powerful French fleet He proposed to retire 
to the Thames but the council of regency, knowing that the Jacob 
ites were preparing for a rising, and only waiting for the support 
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of a body of french troops, ordered him not to lose Sight of the 
enemy, but rather than do that to give battle “upon any advantage 
of the wind “ On July 10 Tornngton made a half-hearted attack 
on the f rench off Beachy Head in which his own ship was kept out 
of hre and severe loss fell on his allies Then he retired to the 
Thames The French pursuit was fortunately feeble, and the loss 
of the allies was comparatively slight Tornngton was brought to 
trial before a court martial in December, and acquitted He died 
on April 14, 1716 

The unfavourable account of his moral character reported by 
Dartmouth to Pepys is conhrmed by Bishop Burnet, who had 
seen much of him during his exile m Holland Tornngton ongi- 
nated the phrase “a fleet in being ’’ 

Charnock’s Bwg Nav ,1 258 The best account of the battle 
of Beachy Head is to be found m “The Account given b> Sir John 
Ashby Vice-Admiral and Rear Admiral Rookc, to the Lords Com- 
missioners” (1691) 

TORRINGTON, GEORGE BYNG, Viscount (1663- 
1733), English admiral, \^ds born at Wrotham, Kent, and entered 
the navy in 1678 In 1688 he helped to win the fleet over to the 
prince of Orange, 'appointed to the command of the “Nassau” 
m 1702 he was present at the burning of the French fleet at 
Vigo, and in 1703 was made rear-admiral of the red He served 
in the Mediterranean (1704) and at the battle of Malaga, after 
which he was knighted In 1708, as admiral of the blue he pre- 
\cnted the Old Pretender from landing m Scotland, and ten 
years later defeated the Spaniards off Passaro, after which the 
king sent him full powers to negotiate v^ith the princes and 
States of Italy To his conduct it was owing that Sicily was 
subdued and the king of Spam forced to accept the terms pre- 
s(nbed by the Quidruple alliince On his return to England in 
1721 he was made rear admiral and a member of the pnvy 
council, and was created Baron Byng of Southill in Bedfordshire, 
Viscount Tornngton m Devonshire ind a Knight Companion of 
the Bath (1725) George II made him first lord of the Admiralty 
101727 He died on Jan 17 1733 

See Memoirs relating to Lord 7 ornngton Camden Soc new scries 
46, and A True Account of the Expedition of the Brtitsh Fleet to 
Sicily 1718-1720, published anonymously but known to be by 
Thomas Corbett of the Admiralty in 1 739 Forbin s Memoirs contain 
the French side of the expedition to Scotland in 1708 

TORRINGTON (Grfat Torrington), a market town and 
municipal borough m the South Molton parliamentary division 
of Devon, England, on the lorridge, 225 m W by S of London 
by the S railway Pop (1921) 2,929 

Tornngton was the site of very early settlement, and possessed 
a market m Saxon times In the i6th century it was an important 
centre of the clothing trade In 1643 Colonel Digby took up his 
position at Tornngton and put to flight a contingent of Parha- 
mentary troops, but in 1646 the town was besieged by Sir Thomas 
I airfax and finally forced to surrender 

See Victoria County History Devonshirt F T Colbv, History 
of Great Torrmgton (1878) 

TORRINGTON, a city of Litchfield county Connecticut, 
USA, on the Naugatuck nver, 25 m W of Hartford It is 
served by the New York, New Haven and Hartford railroad 
Pop (1920) 22055 (about a third foreign born white), 1928 
local estimate 25,000 The city is surrounded by the beautiful 
scenery of the Berkshire foot hills, with five lakes close by Ever 
since brass kettles were first made here in 1834 it has been an 
important centre of the brass industry, and other products also 
are now manufactured m great variety The aggregate factory 
output in 1925 was valued at $26 341,064 In 1740 the town was 
incorporated A woollen mill was built in 1813 by members of the 
Wolcott family , and the village which grew up around it was called 
W^olcottville In 1881 it took the name of the town and in 1887 
was incorporated as a borough In 1925 the town (including the 
borough) was chartered as a city In 1851 the first condensed milk 
plant m the world was estabhs^d here by Gail Borden 
TORSION BALANCE: see Balance 
TORSTENSSON, LENNART, Count (1603-1651). Swed- 
ish soldier, son of Torsten Lennartsson, commandant of Elfsborg, 
was born at lorstena in Vf stergotland \f the age of 15 he 


became one of the pages of the young Gustavus Adolphus and 
served during the Prussian campaigns of 162S-29 In 1629 fit: 
was set over the Swedish artillery, and contributed to the victories 
of Breitenfeld (1631) and Lech (1632) The same year he was 
taken prisoner at Alte Veste and shut up for nearly a year at 
Ingolstadt Under Ban6r he rendered distinguished service at 
the battle of Wittstock (1636) and dunng the energetic defence 
of Pomerania in 1637-38, as well as at the battle of Chcmnit/ 
(1638) and m the raid into Bohemia in 1639 Illness compelled 
him to return to Sweden in 1641, when he was made a senatoi 
The sudden death of Baner in May 1641 recalled Torstensson to 
Germany as generalissimo of the Swedish forces and governor 
general of Pomerania He was at the same time promoted to the 
rank of field marshal The period of his command (1641-45) 
forms one of the most bnlhant chapters in the military histon 
of Sweden In 1642 he marched through Brandenburg and Silesn 
into Moravia, taking all the principal fortresses on his way On 
returning through Saxony he well nigh annihilated the imperialist 
army at the second battle of Breitenteld (Oct 23, 1642) In 
1643 he invaded Moravia for the second time, but was suddenly 
recalled to invade Denmark, when his rapid and unexpected inter 
vention paralysed the Danish defence on the land side, though 
Torstensson s own position m Jutland was for a time precarious 
owing to the skilful handling of the Danish fleet by Christian I\ 

In 1644 he led his army for the third time into the heart of 
Germany and routed the imperialists at Juterbog (Nov 20 
At the beginning of Nov 1645 he broke into Bohemia and thr 
bnlhant victory of Jankow (Feb 24 164*;) hid open before him 
the road to Vienna Yet, though one end of the Danube bridge 
actually fell into his hands, his exhausted army was unable to 
penetrate any farther and, m December the same year, Torstens 
son, crippled by gout, was forced to resign his command and 
return to Sweden In 1647 he was created a count From 1648 
to 1651 he ruled all the western provinces of Sweden, as governor 
general On his death at Stockholm (April 7 1651) he was buried 
solemnly in the Riddarholmskyrka the Pantheon of Sweden 
Torstensson was remarkable for the extraordinary and meal 
culable rapidity of his movements though very frequently he 
had to lead the army in a litter as his bodily infirmities would 
not permit him to mount his horse He was also the most scientific 
artillery officer and the best engineer in the Swedish army 

See J W de Peyster, History of the Life of L Torstensson (Pough 
keepsie, 1855) , j Fcil, Torstensson before Vienna (trans by de 
Peyster, New York, 188s), Gustavus III, Eulogy of Torstensson 
(trans by de Peyster, New York, 1872) (R N B ) 

TORT, the technical term, in the law of England, of those 
dominions and possessions of the British empire where the com 
mon law has been received or practically adopted m civil affairs 
and of the United States, for a civil wrong « e , the breach of a 
duty imposed by law by which breach some person becomes en 
titled to sue for damages A tort must, on the one hand, be an 
act which violates a general duty The rule which it breaks must 
be one made by the Jaw not as in the case of a mere breach of 
contract a rule which the law protects because the parties have 
made it for themselves On the othtr hand a tort is essentially 
the source of a pnv itc right of action An offence which is 
punishable, but for which no one can bring a civil action is not a 
tort It is quite possible for one and the same act to be a tort 
and a breach of contract, or a tort and a crime, it is even pos 
siblc m one class of cases for the plaintiff to hive the option— 
for purposes of procedural advantage — of treating a real tort as 
a fictitious contract , but there is no necessary or general connec 
tion Again, it is not the case that pecuniary damages are always 
or necessanly the only remedy for a tort, but the right to bnng 
an action m common law jurisdiction, as distinct from equity 
matrimonial or admiralty jurisdiction, with the consequent right 
to damages, Is invariably present where a tort has been committed 

This technical use of the French word tort (which at one time 
was near becoming a synonym of wrong m literary English) 
not very ancient, and anything like systematic treatment of the 
subject as a Whole is very modem Since about the middle of the 
19th century there has been a current assumption that ill civil 
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( luses of 'iction must be founded on either contract or tort, but 
there is no historical foundation for this doctrine though modi- 
fied forms of th^ action of trespass — ^actions tn consimtlt casti, or 
^ on the case*' in the accustomed English phrase-niid m practice 
largely supplant oth€ir more archaic forms of action by reason of 
their greater convenience The old forms were designed as penal 
remedies for manifest breach of the peace or corruption of jus 
tite, and traces of the penal element remained in them long after 
the substance of the procedure had become private and merely 
tivil The transition belongs to the general history of English law 

In England tht general scope of the law of torts has never lieen 
tormulated by authority But there is no doubt that the duties 
tnforceef by the English law of torts are broadly those which the 
Roman institutional writers summed up m the precept Alterum 
non laedcre Every member of a civilized commonwealth is en- 
titled to require of others a certain amount of respect for his 
person, reputation and property, and a certain amount of care 
ind caution when they go about undertakings attended with risk 
to their neighbours Under the modern law, it is submitted, the 
question arising when one man wilfully or recklessly harms an 
other is not whether some technical form of action can be found 
in which he is habit, but whether he can justify or excuse himself 
Ihis view, at any rate, is countenanced by a judgment of the 
Supreme Court of the United States delivered in 1904 

The precise amount of responsibility can be determined only by 
lull consideration in each class of cises But what makes the 
liw of torts etfectne, especially with regard to redress for harm 
sulfered by negligence is the universal rule of law that every one 
IS mswerable for the acts and defaults of his servants (that is, all 
persons icting under his direction ind taking their orders from 
him or some one representing him) in the course of their employ- 
ment Ihe person actually in fault is not the less answerable but 
the remedy against him is very commonly not worth pursuing 
Hut foi this rule corporations could not be liable for any neg 
ligcncc of their servints however disastrous to innocent persons, 
txcept so far as it might happen to constitute a breach of some 
express undertaking We have spoken of the rule as universal, 
but in the case ol one servant of the sime employer being injured 
bv the default of another an unfortunate aberration of the courts, 
which started from small beginnings in the second quarter of the 
19th century, was pushed to extreme results, and led to great 
hirdship A pirtial remedy was applied in 1880 by the Employ- 
ers’ Liability Act, and m 1897 i much bolder step was taken by 
tht Workmen's Compensation Act (superseded by later amend- 
mtnt and extension now consolidated m an Act of 1925) The 
Workmens Compensation Act includes cases of pure accident, 
where there is no fault at all or none that can be proved, and 
I here fore goes beyond the reasons of liability with which the 
livv of torts has to do In fact, it establishes a kind of 
compulsory insurance, justifiable only on wider grounds of policy 

There ire kinds of cases, on the other hand, in which the law, 
without aid from legislation, has imposed on occupiers and other 
I'c^rsons in anilogous positions a duty stricter than that of being 
mswerable for themselves and their servants Duties of this kind 
hive been called “duties of insuring safety” Generally they 
‘xtend to having the building structure, or works in such order, 
having regard to the nature of the case, as not to create any 
unusual danger to persons lawfully frequenting, using or passing 
hv them, which the occupier knows or ought to know and could 
prevent by reasonable care, but m some cases of “extra-hazard 
nus ’ risk, even proof of all possible diligence — ^according to 
1 nglish authority, which is not unanimously accepted in America 
-will not suffice 

Cla8sifi.catioti.^The classification of actionable wrongs is per- 
plexing We may start either from the character of the de- 
fendant’s act or omission, with regard to his knowledge, inten- 
sion and otherwise, or from the character of the harm suffered 
hv the plaintiff Whichever of these we take as the primary line 
of distinction, the results can seldom be worked out without call- 
ii^g m the other Taking first the defendant’s position, the widest 
governing principle is that, apart from various recognized grounds 


ot immunity, a man is uiswernble for the ‘ natural and probabk ’ 
consequences of his acts, le , such consequences as a reasonable 
man m his place should have forseen as probable Still more is 
he answerable for what he did actuilly forsee and intend know 
ledge of particular facts may be necessary to make particular kinds 
of conduct wrongful Such is the rule m the case of fraud and 
other allied wrongs including what is rithcr unhappily called 
“slander of title ” and wffiit is now known as *unf iir comi>etition 
m the matter of trade ninies ind descriptions short of actual 
piracy of trademarks But where an absolute right to security 
for a man’s person, reputation or goods is interfered with, neither 
knowledge nor specific intention need be proved This rule 
was known some time ago to apply to the exercise of nghts 
of property and such speculative doubt as remained was removed 
by the decision of the House of Lords in the leading case of Allen 
V Flood (1898, AC i) "We now know that it applies to the 
exercise of all common rights The exceptions are very few and 
must be explained by exceptional reasons Indeed only two art 
known to the present writer — malicious prosecution and the mis 
use of a privileged occasion’ which would justify the com 
munication of defamatory matter if made m good faith In each 
case the wrong lies in the deliberate perversion of a right or 
privilege allowed for the public good though the precise extent 
of the analogy is not certain at present It wis formerly supposed 
that an action by a party to a contract against a third person for 
procuring the other partv to break his contract was within the 
same class 1 c , that malice must be proved But smee Alien v 
Flood, and the later decision of the House of Lords m Qumn v 
Liathem (1901 AC 495) this view has ceased to be tenable 
The ground of action is the intentional violation of an existing 
legal right, which however since 1906, mav be practised with 
impunity in Great Britain in contemplation or furtherance of a 
tnde dispute’ Trade Disputes Act, sec ^ It must be rcmeni 
bered, however, that the presence or absence of personal ill will 
and the behaviour of the parties generally may have an important 
effect, when liability is proved or admitted, m mitigating or aggn 
vating the amount of damages aw irded 

We have already hid to mention the existence of grounds of 
immunity for acts tbit would otherwise be wrongful buth 
grounds there must be if the hw is to be enforced and justice 
administered at all, and if the business of life is to be earned on 
with any freedom Roughly spe iking we find m these cases one 
of the following conditions Either the detendant wis executing 
a lawful authority, or he was justified by extraordinary necessity, 
or he was doing something i)ermitttd by legislation for reasons of 
superior utility, though it may produce damage to others and 
either with or without special provisions for compensating dam 
age, or he wis exercising a tommon right in matters open to free 
use and competition , or the plaintiff h id by consent or otherwise, 
disabled himself from having any grievance 
As Justice Holmes of the Supreme Court of the United States 
has said we allow unlimited trade competition (so long as it is 
without fraud) though we know that many traders must suffer 
and some may be ruined by it, because we hold that free com- 
petition is worth more to society thin its costs A State with 
different economic foundations might have a different law on this, 
as on many other points This freedom extends not only to the 
exercise of one’s calling but to choosing with whom and under 
what conditions one will exercise it Also the law will not enquire 
with what motives a common right is exercised , and this applies 
to the ordinarv rights of in owner in the use of his property as 
well as to the right of every man to carry on hio business The 
rule that a mans motives for exercising his common rights are 
not examinable involves the consequence that advising or pro 
curing another, who is a free agent, to do an act of this kind can 
a fortton, not be an actionable wrong at the suit of a third per 
son who IS damnified by the act, and that whatever the adviser s 
motives may be This appears to be included in the decision of 
the House of Lords m Allen v Flood That decision, though not 
binding in any American court, is approved and followed in most 
American junsdictions It is otherwise where a system of coercion 
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is exeicisecl on a man s workmen or customers m order to injure 
him in his business The extension of immunity to such conduct 
would destroy the value of the common right which the law pro- 
tects Quinn V Leathtm 

Individual Rights. — Owners and occupiers of immovable 
property are bound to respect one another’s convenience within 
certain limits The maxim or precept Sic utere tuo ut altenum non 
latdas does not me in that I must not use my land in any way 
which can possibly dimmish (he profit or amenity of my neigh- 
bour’s That would be false It is a warning thit both his rights 
and mine extend beyond being free from actual unlawful entry, and 
that if either of us takes too literally the more popular but even 
less accurate maxim “Every man may do as he will with his own,” 
he will find that there is such a head of the law as nuisance 

From the point of view of the plaintiff, as regards the kind of 
damage suffered by him, actionable wrongs may be divided into 
four groups We have some of a strictly personal kind, some 
which affect ownership and rights analogous to ownership, some 
which extend to the safety, convenience and protit of life gen- 
erally — m short, to a man’s estate in (he widest sense, and some 
which miy, according to circumstances, result m damage to per- 
son propirt> or estite, any or all of them Personal wrongs touch- 
ing a man s body or honour are assault, false imprisonment, seduc 
tion or “enticing away” of members of his family Wrongs to 
property are trespass to land or goods, “conversion” of goods 
(le wrongful assumption of dominion over them), disturbance 
of casements and other individual rights in property not amount- 
ing to exclusive possession Trespass is essentially a wrong to 
possession, but with the aid of actions “on the case ’ the ground 
has been prictically covered Then there are infringements of 
incorporeal rights which though not the subject of trespass 
proper, are exclusive rights of enjoyment and have many incidents 
of ownership Actions in some cases expressly given by statute, 
he for the piracy of copyright, patents and trade marks A 
wrong to a man’s estate in the larger sense above noted is defama 
tion — not a strictly personal wrong, because according to English 
common law the temporal damage, not the insult, is, rightly or 
wrongly, mide the ground of action and the defendant’s intention 
IS immaterial It is (\cn possible to write an actionable libel with 
out knowing that one’s words can be thought to reflect on the 
plaintiff, or (it seems) that there is any such person so the 
House of Lords decided in Ilulton & Co v Jones in 1910 
Others are deceit, so called “slander of title” and fraudulent 
trade competition which are really varieties of deceit, malicious 
prosecution, and nuisance, which, though most important as affect 
ing the enjoyment of property, is not considered in that relation 
only Finilly we have the results of negligence and omission to 
perform special duties regarding the safety of one’s neighbours 
or the public, which may affect person, proi>erty, or estate 

The law of wrongs is made to do a great deal of work which, 
m i system less dependent on historical conditions, we should 
expect to find done by the law of property We can claim or re- 
claim our mo\ able goods only by complaining of a wrong done to 
our possession or our right to possess There is no direct asser 
tion of ownership like the Roman vindtcaiw The law of negli 
gence with the refined discussions of the test and measure of 
liability which it has introduced, is wholly modern , and the same 
mav be said of the present working law of nuisance, though the 
term is of respectable antiquity Most recent of all is the rubric of 
“unfair competition,” which is fast acquiring great importance 

It will be observed that the English law of torts answers approx- 
imately m Its purpose and contents to the Roman law of obliga- 
tions ex delicto and quasi ex deheto When we have allowed for 
the peculiar treatment of rights of property m the common law, 
and remembered that, according to one plausible theory, the 
Roman law of possession itself is closely connected in its origin 
with the law of delicts, We shall find the correspondence at least 
as close as might be expected a pnon Nor is the correspondence 
to be explained by borrowing, for this branch of the common law 
seems to owe less to the classical Roman or mediaeval canon law 
than any other Some few misunderstood Roman maxims have 
done considerable harm in detail, but the principles have been 


worked out m all but complete independence 
A list of modem books and monographs will be found at the end 
of the article on “Torts’' by the present writer m the Encyclopaedia 
of the Laws of England (2nd ed ) Among recent editions of works 
on the law of torts and new publicatious the following may be men 
tioned here Addison, by W E Gordon and W H Griffith (8th ed , 
1906), Clerk and Lindsell, by Wyatt Paine (7th ed, 1921), J W 
Salmond, The Law of Torts (7th ed , 1928) , Pollock (13th ed, 1929) 
In America T A Street, The Foundations of Legal Liability (1^6) 

3 vols of which vol 1 is on Tort, B M Burdick, The Law of Torts 
(4th ed , 1926) (F Po ) 

TORTOISE, the name apphed to some members of the order 
Chelonia, a group of Reptiles (qv)^ the name is not con 
sistently applied to any one section of the order but is generall> 
used to designate a terrestrial animal, “turtle” being m Britain 
the equivalent name for a marine species (though m America it 
is more generally used), and “terrapin” or “w^ter tortoise” foi 
a fresh-water chelonian They are toothless reptiles with well 
developed limbs and a “shell” covering the body 
The "Shell "-—This characteristic “shell” consists of an upper 
carapace and a lower plastron, the two being more or less firmly 
united at the sides by the so-called bridge Both carapace and 
plastron proper are bony structures built up from a number of 
elements which arc firmly united by sutures, the carapace con 
sists of a central row of from 10-12 plates most of which are 
fused to the vertebrae, a lateral row of 8 plates on each side fused 
to the ribs and about 23 small plates bordering its free edge, the 
plastron contains five paired elements and one unpaired The 
union of the upper and lower halves of the shell may be rigid 
and bony or cartilaginous and flexible and in some forms trans 
verse hinges are also developed In the majority of chelonians 
the bony shell is overlaid by horny plates, but these do not cor 
respond with the underlying bones although their general arrange 
ment is similar, they are of exactly the same nature as the horny 
scales which covers the head, limbs and exposed soft parts 
The shape of the “shell” vanes in conformity with the habits 
of the animalj in strictly terrestrial forms it is usually high 
domed, and sufficiently large to permit the head and limbs to be 
withdrawn into it, whereas in aquatic s\>ecies, it is generally de 
pressed and so much reduced in size that it offers little protection 
for the limbs Correlated also with the habitat is the shape ot 
the limbs, in terrestrial species they are club shaped, all the digits 
being bound together and only externally distinguishable by their 
claws whereas in the fresh water dwellers the digits remain dis 
tmet and are connected by a web, the marine turtles have the 
fingers and toes all bound together and the number of claws 
reduced but the whole limb is here transformed into a paddle 
Breathing. — ^As a result of the development of the shell and 
the consequent fixation of the nbs the method of breathing is 



The commoh snapping turtle (chelydra serpentina) found in 

THE MUDDY RIVERS AND STREAMS OF NORTH AMERICA ITS FLESH 
AND EGGS ARE USED FOR FOOD 


rather different in the chelonia as compared with other reptiles 
and resembles that of the amphibia, air is pumped into the lungs 
by movements of the hyoid apparatus which alternately distends 
and compresses the neck and floor of the mouth and this action is 
assisted to some extent by the piston like movements of the head 
and bmbs m and out of the shell when the creature is active 
Additional respiratory mechanisms have been developed by some 
aquatic species by means of which the oxygen dissolved m the 
water can be utilised 

No recent chelonian possesses teeth, the jaws being covered 
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MARINE, FRESH-WATER AND TERRESTRIAL TORTOISES 


1 Shark group in Fith hall of the American Museum of Natural History 

showing a Loggerhead turtle swimming among sharks 

2 Green turtle caught by natives off the Island of Tahiti This marine 

species weighs as much as 1 000 lb and furnishes the most edible 
turtle meat 

3 The Cumberland terrapin a fresh water species also seen on land 

4 The South American Matamata a marine turtle sometimes over a yard 

long with a characteristic ridge of skin along its neck 

5 Very young snapping turtles and unhatched eggs The young turtles 
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have the long tails and large heads characteristic of this type 

6 Swimming soft shell turtle a flat almost circular form entirely covered 

with soft skin 

7 Australian snake necked turtle a fresh water species with a long neck 

8 Giant or elephant tortoise a terrestrial species found on the Aldabra 

Islands Only a few giant tortoises are still in existence some of 
which weigh over 600 pounds 

9 Leatherback turtle found off Block Island R I The shell is leathery 

Instead of being horny 
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with horny beak 4 ike plates which usually have sharp cutting 
edges, terrestnal species are, as a rule, strictly herbivorous and 
though many aquatic species are impartial m their feeding habits 
the majority are carnivorous, many raptorial The voice is not 
well developed, females as a rule only being able to hiss, males, 
however, m the breeding season at least utter cries which m 
smaller species may be only a feeble piping but m the Giant 
Tortoises are hoarse bellows Reproduction is always by means 
of eggs which are spherical and covered by a parchment like or 
calcareous shell, they are buried m sand or loose earth 

Speciesr— There are living at the present day some 225 species 
but these are probably only the surviving remnant of a formerly 
much more numerous group They are cosmopolitan in their dis- 
tribution except for the more recent islands and those northern and 
southern countries where the winter is too severe, m England 
their extermination seems to have been relatively recent 

One recent chelonian differs from all the others m the structure 
of Its shell, the elements which normally compose this structure 
being almost all absent and their function being assumed by a 
mosaic of small polygonal plates On this account the animal has 
been placed in a separate group, the Athecae, to contrast with 
the others which are united as the Thecophora This creature, 
the Luth or Leathery Turtle (Sphargts cortacea) is a marine, 
turtle-like animal inhabiting tropical seas and is the largest living 
chelonian, it reaches a length of 8 feet and may weigh nearly a 
ton, the back is devoid of horny plates and is covered by soft 
skin, the food consists of molluscs, crustaceans and fish and the 
eggs, like those of the other marine turtles, are laid on land, the 
female repairs to a sandy beach dunng the night, digs a shallow 
hole m which the eggs are deposited, covers them up, and returns 
to the sea, the chief breeding places appear to be the islands of 
the West Indies 

Thecophora. — ^These are subdivisible into 3 mam groups, the 
fnonychotdea aquatic forms with a bony carapace and plastron 
but without horny plates, the Cryptodua, terrestnal and aquatic 
forms with a bony carapace and plastron covered with horny epi 
dermal shields and retracting the neck by a vertical S shaped bend 
ind the Pleurodtra resembling the Cryptodtra but retractmg the 
neck by a simple lateral flexure Of these groups the Cryptodtra 
contains the largest number and the majority of the typical tor 
toises, Its various families, based largeV on characters of the 
bony shell, may be recognised by the following key based on 
external characters only 

I Digits more or less distinct with 4 or 5 claws, terrestnal 
or fresh water 

A Pectoral shield (the 3rd f>aired shield of the plastron) 
separated from the marginal shields of the carapace by a senes 
of small ^bnfra marginaT' plates 

(1) Tail long and crested, plastron small and cruciform 

American Chelydrtdae 

(2) Tail long, covered with nngs of scales, plastron large 

Asiatic Platysti rntdae 

(3) Tail short North American Kmostirmdae 

Demiatemyatdae 

B Pectoral shields in contact with the marginals of the cara- 
pace TeUudtmdae 

II Limbs paddle shaped with one or two claws, marine 

Chelomdae 

Chelydridae — Alligator Terrapins or Snapping Turtles fresh- 
water forms of north and central America, characterised by 
relatively huge heads, long alligator-hke tails, rough shells and 
numerous soh projecting folds of skm on the neck and limbs 
The two better known species, the Common Snapper (Ckelydra 
serpentina) of the eastern United States and the Alligator Snapper 
(Macrochelys temmtnckn) of the Mississippi and Missouri basins, 
are both large, powerful creatures, and notorious for their vicious 
nature and the power of their jaws 

Plat3nteniidae>**A single speaes (Platysternon megacephor 
km) found m fresh waters m S China, Burma and Siam The 
head is relatively very large and the neck long, a 14 inch specimen 
only maasunng 5 inches along the carapace 

KiiiosterAl^d^These are the Musk Turtles of North and 
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Central Amenca, so called from the rather offensive odour of the 
secretion of their inguinal glands, they are small, aquatic crea- 
tures, rarely exceeding a total length of one foot and in man> 
the front and hind lobes of the plastron are hinged and can be 
drawn up to the carapace when the head and legs are withdrawn 
into the shell Sternotkerus odoratus the Stink Pot Terrapin ot 
eastern North Amenca is the best known species 
Dtrmate mydtdof^ Central American terrapins closely 

albed to and resembling iht members of the preceding family 
Testudinidae. — ^This family, containing the majonty of tor 
toises is world wide m its distribution except the Australian region 
and Its members show all gradations between thoroughly aqudtic 
and exclusively terrestnal species The Batagur (Batagnr baska) 
of Bengal, Burma and the Malayan region is exclusively aquatic 
it attains a length (carapace only) of nearly 2 feet, is rather 
flattened and has the digits fully webbed Chrysemys of eastern 
N Amenca is also exclusively aquatic and the species of this and 
allied genera are extensively eaten, they are sold as “Slider Icr 
rapms” to distinguish them from the Diamond Back Terrapins 
{Malaclemys) beloved by epicures 
ClemmySf with species m S Europe and N Africa (C leprosa) 
Asia and N Amenca (eg, C tnsculpta the Wood Terrapin), is 
less aquatic than the preceding and the digital webs are cor 
rcspondmgly reduced Still less aquatic are the species of Emys 
E orbtctdaris of Central Europe and Western Asia and F 
blandtngt of southern Canada and the north eastern United 
States which have indications of a transverse hinge across the 
plastron This plastral fiinge reaches a high degree of develop 
ment in the North Amencm Box Turtles (Terrapent) which can 
withdraw completely into their shell and close both openings, in 
structure these animals are water tortoises but they are terrestnal 
m habits and have the high domed shell of the exclusively ter 
restrul genera such as Ktmxys Pyxis and lestndo Testudo 
IS an assemblage of herbivorous terrestrial forms and contims 
among others the well known Giant Tortoises some of which 
reach a shell length of over 4 feet and may weigh over 600 lb 
There were three groups of these animals one confined to the 
islands of the Galapagos Group where every small island had its 
own race and the largest several, another to the Mascarcnc 
Islands (Bourbon, Mauritius Rodrigue/) and the third to the 
Seychelles Aldabra Group Before the advent of man these crea 
tures abounded in almost incredible numbers but it was soon dis 
covered that on account of their abihty to live for months without 
food, they formed an excellent supply of easily transported fresh 
meat for sailing vessels and their numbers were rapidly decimated 
Somewhat approaching the Giant Tortoises in size are the Afn 
can T calcarata and tht South American T tabulata but the re 
maining species of the genus arc relatively small, T ckgam, the 
Indim Star Tortoise is black with vellow streaks radiating from the 
centre of each shield and the South African T geometnea has a 
similar pattern, in Europe there are 2 species, T henmnm of S 
Europe and \sia Minor and T margtnata of Greece the species 
commonly imported into England being T graeca of northern 
Africa and Asia Minor The N American Gopher Tortoise 
(jT polyph(mm) are burrowing creatures inhabiting dry sandv 
country and constructing their own burrows but the East African 
T tomitn IS cryptozoic m rocky country and hides m crevices 
Chelomdae — The true Turtles , the three common species are 
the Hawksbill {Eretmochelys tmbricata) the Green (Cheloma 
mydas) and the Loggerhead {taretta caretta) Of these the first 
mentioned may be distinguished by its smaller size tht overlap 
ping horny plates of the back and the hooked beak it occurs in 
all tropical seas and is the source of the “tortoise shell ’ of com 
merce The horny shields of the carapace are stripped off by heat 
and when heated m oil or by steam they can be welded together to 
form slabs thick enough for manufacturing purposes The Green 
Turtle IS the species used so much in the manufacture of turtle 
soup, it is a larger species than the Hawksbill attaining a length 
of close on 4 feet and the horny plates of the back do not overlap 
but meet edge to edge All these turtles have the same gen 
eral habits and distnbution, the Green Turtle only is partially 
or entirely herbivorous, feeding on Zostera the manne grass, the 
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Others preferring fish or molluscs All lay their eggs 111 pits dug 
by the females on sandy beaches which are visited at mght and 
it is then that large numbers are captured, the eggs, too, are 
edible so that in some regions the turtles are becoming scarce 

Pleurodifa 

I Shell covered with horny shields, limbs not paddle 
shaped 

A Neck completely retrattile into the shell 

Pt lofnednstdae 

B Neck long, not hidden bv the shell when retracted 

Chdydtdae 

II Shell covered with soft skin limbs paddle shaped 

C arrttochelydtdae 

P0lomedustdae, fresh water dwellers in Africa ind South 
America, Pelunos of Tropical Africa and Madagascar has the 
front lobe of the plastron hinged but Pelomedma of the same 
regions lacks this character Podocnemts similar to Pdomedusa 
inhabits the rivers of tropical S America and reaches a consider 
able size 

Chdydtdae, the “Snake Necked Turtles” of the fresh waters 
of b America, Australia and Papua They are all long-neckid 
creatures with the typical depressed shells of aquatic tortoises 
the many species are sup)erficially very similar the S American 
Matamata (Chelys fimbrtata) alone showing an> peculiarities 

Caret t ochelydtdae , the single, rare Papuan species of this 
family, Carettochelys tnsculpta superficially resembles the marine 
turtles in its paddle shaped limbo but the absence of horny plates 
is distinctive and suggests iffinitics with the next group 

Trionychoidea — ^This cont iins but a single family, the Trtony 
chidae In this family the bony carapice and plastron are much 
reduced m size and the whole creature is very fiat, almost circular 
m bodily outline and tntirelv covered with soft skin, the digits 
are broadly webbed, onlv the three inner having claws the jaws 
are hidden by fleshy Ups and the snout is prolonged into a short 
soft proboscis All the members of the group ire dwellers in 
the mud of slow running rivers, lakes and ponds and are car- 
nivorous some species show what appears to be dimorphism 
connected with their diet, some individuals which appear to be fish 
eaters having sharp edged jaws and others hic mg broad, crushing 
surfaces which suggest a diet of molluscs The six genera of the 
family are distributed throughout Africa Asia and North America 
and are superficially very similar Trtonyx, the most widely dis 
tributed genus has species in regions inhabited by the family 

(H W P) 

TORTOISESHELL The tortoiseshell of commerce consists 
of the epidermic plates covering the bony carapace of the hawks 
bill turtle Chelonta tmbrtcata the smallest of the sea turtles The 
plates of the back or carapace, technically called the head are 13 
in number, five occupying the centre flanked by four on each side 
rhest overhp each other to the extent of one third of their whole 
size, and hence they attain a large si/e reaching in the largest to 
8in X I and weighing as much as 9 ounces The carapace has 
also 24 marginal pieces called hoofs or claws forming a serrated 
edge round it but these with the plates of the plastron, or belly, 
are of inferior value The plates of tortoiseshell consist of horny 
matter, but they arc harder more brittle and less fibrous than 
ordinary horn Their value depends on the rich mottled colours 
they display — a warm translucent yellow dashed and spotted with 
rich brown tints — and on the high polish they take and retain The 
finest tortoiseshell is obtained from the Eastern Archipelago par- 
ticularly from the east coast of Celebes to New Guinea large 
supplies comt from the West Indian islands and Brazil 

Tortoiseshell is worked precisely as horn but, owing to the high 
value of the material, care is taken to prevent any waste m its 
working The plates as separated by heat from the bony skeleton, 
are keeled, curved and irregular in form They are first flattened 
by heat and pressure, and superficial inequalities are rasped away 
Being harder and more brittle than horn, tortoiseshell requires 
careful treatment in moulding it into any form, and as high heat 
tends to darken and obscure the material it is treated at as low a 
heat as practicable For many purposes it is necessary to increase 
the thickness or to add to the superficial size of tortoiseshell, and 


this IS readily done by careful cleaning and rasping of the sur 
faces to be united, softening the plates in boiling water or some 
times by dry heat, and then pressing them tightly together by 
means of heated pincers or a vice The heat softens and liquefies 
a superficial film of the homy material, and that with the pressure 
effects a perfect union of the surfaces brought together Heat and 
pressure are also employed to mould the substance 
Tortoiseshell has been a prized ornamental material from very 
early times It was one of the highly esteemed treasures of tht 
I ar East brought to ancient Rome by way of Egypt, and it was 
eagerly sought by wealthy Romans as a veneer for their rich fur 
niture In modern times it is most characteristically used in the 
elaborate inlaying of cabinetwork known as buhl furniture, and in 
combination with silver for toilet articles It is also employed as 
a veneer for small boxes and frames It is cut into combs 
moulded into snuff boxes and other small boxes, formed into 
knife handles, and worked up into many other similar minor arti 
cles The plates from certain other tortoises, known commercnlly 
as turtle shell, possess a certain industrial value, but they are 
either opaque or soft and leathery, and cannot be mistaken for 
tortoiseshell A close imitation of tortoiseshell can be made by 
staining translucent horn or by varieties of celluloid 
TORTONA (anc Drrtom), a town and episcopal see of Pied 
mont, Italy, in the province of Alessandria, from which it is 14 
m E by rail on the right bank of the Scrivia, at the northern 
foot of the Apennines, 394 ft above sea level Pop (1921), 12, 
494 (town), 20076 (commune) Tortona is on the mam line 
from Milan to Genoa, from it a main line runs to Alessandria 
which bnnehes to Novi and Castelnuovo Scnvia, and a steam 
tramway to Sale Its fortifications were destroyed by the French 
after Marengo (1800), which was fought not far off, as were the 
battles of Novi (1799) and Montebello (1800-1859) The cathe 
dral contains a remarkably fine Roman sarcophagus 
Dertona is spoken of by Strabo as one of the most important 
towns of Liguria It stood at the point of divergence of the Via 
Postumia (sec Licuria) and the Via Acmilia, while a branch road 
ran hence to Pollentia The local museum contains Roman an 
tiquities found here In the middle ages Tortona was zealousK 
attached to the Guelphs, on which account it was twice hid waste 
by Frederick Barbarossa, m 115^ and ii 6 s In 1176 it made a 
treaty with Barbarossa and the people of Pavia, and was taken 
back into favour bv Henry VI in 1193 It was the base head 
quarters of the British force m Italy in 1917-19 
See F Gabotto, Per la Stona dt Tortona (Bibliotcca dtlla Sock ta 
Stonca Subalpma, fisc 96, 1922) 

TORTOSA, a fortified city of Spam, in the province of Tar 
ragona, 40 m by rail W SW of Tarragona, on the Ebro 22 m 
above its mouth Pop (1920), 33044 Tortosa, the Dertom of 
Strabo and the Colonta Julta Augusta Dtrtosa of numerous coins 
was a city of the Ilercaonts in Hispania Parraconensis Under 
the Moors it was of importance as the key of the Ebro valley 
It was taken by Louis the Pious in 81 1, but was soon recaptured 
Having become a haunt of pirates, it was m ide the object of a 
crusade proclaimed by Pope Eugenius III m 1148, and was 
captured by Ramon Berenguer IV , count of Barcelona, assisted 
by Templars, Pisans ind Genoese An attempt to recapture the 
city in 1149 was defeated by the women folk, who thenceforth 
received many pnvileges Tortosa fell to the duke of Orleans in 
1708 during the Peninsular war it surrendered m 18 ii to tht 
French under Suchet, who held it till 1814 Tortosa is a walled 
town with crooked and ill-paved streets, and lofty, gramte-built 
houses There is a modern suburb on the opiwsite side of the 
Ebro The cathedral occupies the site of a Moorish mosque built 
in 914 The present structure (1347), has its Gothic character 
disguised by a classical fagade with lomc pillars There are manu 
facturcs of paper, hats, leather, ropes, porcelain, majolica, soap, 
spints and ornaments made of palm leaves and grasses The 
nver fisheries are important Corn, wine, oil, wool, silk, fruits 
and liquonce (a specialty of the district) are exported The 
city IS connected with Barcelona and Valencia by the coast rail 
way, and with Saragossa by the Ebro valley line, it is also the 
terminus of a railway to San Carlos de la Ripita 
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TORTURE, the general name for mnumerable modes of m 
flictmg pain, and especially for those employed as an incident of 
judicial process From this point of view torture was always m- 
dicted either as a means of eliciting evidence from a witness or 
from an accused person either before or after condeixmation, or 
IS a part of the punishment The second was the carher use 
Its development m mediaeval times may be traced to the dechne 
of the ordeals and trial by battle While the appeal to God (which 
IS so marked a feature of the ordeals) exists, confession is un- 
necessary Thus, the capitularies of Charlemagne make no pro- 
vision for torture, while including the earlier modes of procedure 
When the fourth Lateran Council, in 1215, prohibited the clergy 
from participating m the ordeal, English law developed trial 
by jury for crime, and thus rendered the extraction of a confes- 
sion of guilt from the prisoner unnecessary Continental law, 
on the other hand, considered a conlession the best of all evidence, 
md all the machinery of the law was organized to obtain it 
Even when torture was a normal incident of judicial procedure, 
enlightened lay opinion was overwhelmingly opposed to its em- 
ployment Cicero {Pro Sulla) ^ Seneca and St Augustine con- 
demn It, although the latter regards it as a necessity while Ulpian 
m Justinian’s Digest declares ^‘Torture (quaestw) is not to 
be regarded as wholly deserving or wholly undeserving of con- 
lidcnce, indeed, it is untrustworthy, perilous and deceptive tor 
most men, by patience or the severity of the torture, come so 
to despise torture that the truth cannot be elicited from them, 
others are so impatient that they will he m any direction rather 
than suffer torture, so it happens that they depose to contradic- 
tions and accuse not only themselves but others” Among later 
writers, Montaigne, Montesquieu, Bayle, Voltaire, Sonnenfels, 
Beccaria, Vern and Man/oni all condemn it The influence of 
Beccana in rendering the use of torture obsolete was undoubtedly 
greater than that of any other legal reformer He emphasizes the 
unfair incidence of torture is minds and bodies differ in strength 
Moreover it is to confound all relations to expect that a man 
should be both accuser and accused, and that pain should be the 
test of truth, as though truth resided in the muscles and fibres 
of a wretch under torture Apologists of torture may be found 
chiefly among jurists, but authors of books of practice, and 
notably Damhouder von Rosbach, von Boden and Voet, are aware 
of Its deficiencies Muyart de Vouglans derives torture from the 
liw of God Other ai,x)logists are Simaneas, bishop of Badajoz, 
Engel, Pedro de Castro, and in England Sir R Wiseman 
Greece — Both Aristotle and Demosthenes regard torture as 
the surest means of obtaining evidence At Athens slaves, and 
probably at times resident aliens, were tortured, but free citizens 
only rarely, the practice being forbidden by a psephism passed m 
the archonship of Scaraandnus Torture was sometimes inflicted 
in open court, and the rack was employed, even for free citizens 
\ list of tortures is given in the Ranae of Aristophanes (V 617) 
ind the wheel is alluded to m Lysistrata (V 846) Isocrates and 
Lysias refer to torture under the generic name of crpkfiXoxrLS but 
It was generally called fidcapoi in the plural (c/ Lat tormenta) 
Torture was frequently inflicted by Greek despots, and both 
Zeno and Anaxarchus are said to have been put to it 
Rome — ^The Roman system was the basis of all subsequent 
European systems which recognized torture as a part of their 
procedure, and the rules attuned a refinement beyond anything 
approached at Athens Cicero declares that the law of torture 
rested originally on custom, and no existing fragment of the 
Twelve Tables alludes to it It is mentioned frequently by writers 
both of the republic and the empire During the republic, a master 
had power to torture his slaves In the early empire, however, 
restrictions were imposed A k% Petroma forbade masters to 
punish slaves by making them fight wild beasts, without magis- 
terial authorization, while Antoninus Pius required a master who 
ill treated his slave to sell him Not until the later empire was 
the kilhng of a slave by excessive punishment made homicide 
The law of the later empire, relatmg to torture, is set forth at 
length chiefly m the titles De quaesttombus of the Digest and the 
Corfe*— the former consisting largely of opinions from the Sen* 
tentioe receptae of Paulus, the latter being largely a repetition 
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of constitutions contained m the Ihcodosian Code Both sub- 
stantive law and procedure were dealt with but a large discretion 
was left to the judges Torture was used both m civil and criminal 
trials, but in the former only upon slaves and freedmen or in 
famous persons (after Nov xc 11 upon ignoti and obscurt it 
they showed signs of corruption ) — e g , gladiators — and m the ab 
sence of alia mamfesta indicia as m cases affecting inheritance 
Only slaves were tortured during the republic, but in the empire 
It was extended to freemen accused of crime Certain persons 
were exempt by a constitution of Diocletian and Maximian from 
the liability to torture, e g , soldiers, nobles of high rank, and their 
descendants to the third generation — duunones — and their chil- 
dren under 14, and pregnant women These exemptions did not 
extend to accusations of treason or sorcery A freeman could 
be tortured only where he had been inconsistent in his depositions 
or where there was a suspicion of lying There were detailed rules 
concerning the torture of slaves, and the Romans believed that 
this was the most efficacious means of obtaining the truth Un 
hke freemen, they could be tortured as witnesses, always on be- 
half of their master, against him only m treason, adultery, frauds 
on the revenue, coming and similar offences, attempts by a hus- 
band or wife on the life of the other, and m cases where a master 
had bought a slave in order that he should not give evidence 
against him The exemption from accusation by a slave extended 
to the owner’s father mother wife or tutor, and a former mas 
ter, but a slave owning corporation was not privileged Where a 
charge of adultery was brought against the wife, her husband s 
her own and her father s slaves could be tortured Detailed rules 
governed the application of torture Other modes of proof must 
first be exhausted, and the evidence {argumentum and indicium) 
must have advanced so far that the slave’s confession alone was 
required to complete it The amount was at the discretion of the 
judge but It must not injure lite or hmb, otherwise the judge 
became tnfamts Except m treason the unsupported testimony 
of a single witness was not a sufficient ground for torture Lead 
mg questions could not be asked Ihe quaesitor asked the ques 
tions, the tor tores applied the instruments The principal forms 
of torture were the equukusy or rack, the plumbatae, or leaden 
balls, the um^ulae or barbed hooks, the lanunay or hot plate, the 
mala mamio (comparable with the “Little Ease” of the Tower of 
London) and the fidiculaey or cord compressing the arm As a 
part of punishment torture existed m Rome from earliest times, 
when It was permitted in respect of defaulting debtors Later, 
crucifixion, mutilation, exposure to wild beasts in the arena, 
and other modes were in common use Through the leges bar 
barorum, Roman doctrines relatmg to torture were transferred, 
with modifications, to mediaeval Europe 

The Church — The Church, although adopting a good deal 
of Roman law, was at first definitely opposed to torture Thus 
the synod at Rome m 384 condemned it In 1282, a bull of Inno 
cent IV directed the civil power to torture heretics, but the 
canon law had little to say upon the subject, holding that although 
it was no sin in the faithful to inflict torture, a priest might not 
do so with his own hands In later times, torture was inflicted bv 
the Inquisition Torquemada s code of instructions (1484) pro 
vidcd that an accused might be tortured if semtplena probatto 
existed against him, t e , so much evidence as to raise a grave pre 
sumption of guilt Confessions extracted during torture required 
subsequent confirmation, but retractation involved further tor 
ture or extr ordinary pumshment One or two inquisitors, or a 
commissioner of the Holy Office, were bound to be present at 
ail exammations Following certain abuses, a decree of Philip II 
m 1588 forbade torture without an order from the council, but 
the decree was not fully observed An edict of the Inquisitor- 
General Vald^ in 1561, left torture to the prudence and equity 
of the judges They must consider motives and circumstances be 
fore decreeing torture, and must declare if it were to be employed 
in caput proprium, t e , to extort a confession, or m caput altenumy 
le , to incnminate an accomplice Torture was not to be decreed 
until the termination of the process and after defence heard 
and the decree was subject to appeal, but only in doubtful cases 
to the Council of the Supreme It was al’^o only in doubtful cases 
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that the inquisitors were bound to consult the council On rati’* 
fication 24 hours afterwards of a confession made under torture, 
the accused might be reconciled, if sincerely repentant, or if con 
victed of bad faith he might be delivered to the secular power 
to be burned Torture had ceased to be inflicted before the sup- 
pression of the Inquisition, and a papal bull in 1816 decreed its 
abolition The actual rules, e g , Torquemada's, were not so cruel 
as the construction put upon them by inquisitors Thus Tor 
quemada’s direction that torture should only be renewed for re- 
tractation was evaded by terming renewed torture a continuation 
Besides the two sets of rules already mentioned, those of Nicholas 
Eymenico, grand inquisitor of Aragon about 1368 and of Simancas 
two centuries later, deserve mention In 1 545 and 1550, Charles V 
issued instructions for the guidance of inquisitors Abuses, how- 
ever, were exceedingly frequent 
England — The English common law never recognized the 
legality of torture (except perhaps in the early ordeals) and 
Coke commenting on Magna Carta, cap 29, observ^es “No man 
destroyed, etc , that is, forejudged of life or limb, disinherited 
or put to torture or death” (2 Inst 48 b) The Bill of Rights 
ilso provided that cruel and unusual punishments ought not to be 
inflicted Judicial opinion was always m theory opposed to it, 
and in hclton’s case (1628) a resolution of the judges declared 
‘that he ought not by the law to be tortured by the rack, for no 
such punishment is known or allowed by our law ” Accordingly in 
only two instances was a warrant to torture issued by a common 
hw judge, although it was an incident in criminal procedure for 
several centuries being ordered cither by the Crown or council, 
or some extraordinary tribunal, and especially by the star chamber 
Cases occur as early as the 13th century, and continue down to 
1640 One case only is recorded after this date, three Portuguese 
being tortured at Plymouth during the Commonwealth The rack 
was introduced in the reign of Henry VI by the duke of Exeter, 
and was hence known as “the duke of Exeter's daughter ” Other 
varieties of torture were “the scavenger’s daughter,” or manacles, 
which pressed the victim s head to his feet, the iron gauntlets or 
bilboes, and the cell called “Little Ease ” In Elizabeth’s reign, 
the rack was in constant use Witnesses were never tortured 
One peculiar form of torture was not unknown to the common 
law — the petne forte et dure If a prisoner refused to plead, re 
maining mute of malice, he was stretched upon his back, and 
pressed with heavy weights, until he either consented to plead 
or died This practice was abolished by 1 2 Geo III c 20, a case 
having occurred so late as 1726 Tying the thumbs with whipcord 
was frequently used instead of the pcxne Witch trials also in 
volved incidents of torture, such as throwing the accused into a 
pond to discover whether she would sink or swim 
As a part of punishment, torture by mutilation appears m 
pre conquest codes and in the assize of Northampton (1176) 
Later examples are burning to death for heresy, drawing and 
quartering for treason, branding in the hand for felony, the pillory, 
the stocks, branks and ducking stool All these have now been 
abolished although corporal punishment for robbery with violence 
and for juvenile offenders still exists 

Scotland — Torture was long a recognized part of Scottish 
criminal procedure Numerous instinces occur in the Register of 
the Pnvy Council The last warrant was issued in 1690, and it was 
Anally abolished in 1708 Among tht most celebrated forms em- 
ployed in Scotland was the ‘ boot ” The ‘ boot,” comprising a long 
iron boot in which the foot was inserted, wedges being then driven 
between the limb and the boot, was not peculiar to Scotland for 
records are found in French criminal trials, and again in Ireland, 
where in 1583, Hurley, a priest was tortured m Dublin by ‘ toast 
ing his feet against the fire with hot boots”, this species of torture 
was employed, not only for crime, but as an incident in religious 
persecution (Lecky, Ratwnaltsm m Europe, 1865 II , p 45), and 
sometimes by the nobility for their own ends Thus m 1605, a 
suit was brought against the earl of Orkney, for putting a son of 
Sir Patrick Bcllenden in the boots Other Scottish methods of 
torture were the rack, the pilniewinkis (known m England as 
the thumbikins, and rescmbhng the thumbscrew), the caschie laws 
(an instrument drawing the body sind limbs together heat being 


applied m some cases), the lang imis (heavy weights, sometimes 
exceeding 50 stones), the harrow-bore (perforations through 
which the teeth of harrows were mserted), the pynebankis (a 
variety of the rack) and the artificial prevention of sleep 

Ireland — ^Torture was recognized in Ireland neither by stat 
ute nor by common law, and few cases are recorded of its m 
fliction In 1566, however, the president and council of Munster, 
or any three of them, were empowered to inflict torture “upon 
vehement presumption of any great offence m any party com 
mitted against the queen’s majesty ” 

British Colonies and Dependencies* — In any British pos 
session, the infliction of torture has usually been regarded as con- 
trary to law In 1806, however, Sir Thomas Picton, the governor 
of Trinidad, was tried for subjecting Luisa Calderon to the tor 
ture of the piquet, in which the sufferer was supported only on 
the great toe which rested on a sharp stake, and by a rope at 
tached to one arm One of the grounds for defence was that tor 
ture was authorized by the Spanish law of the island The accused 
was convicted, but sentence was respited Warren Hastings was 
also charged with extortion from the begums of Oude by means 
of the torture of their servants The Indian penal code now ex 
prtbsly forbids torture In Ceylon it was formerly allowed by the 
Dutch, but was abolished by royal proclamation in 1799 

United States — In 1692, Giles Cory of Salem, accused of 
witchcraft refused to plead, and was subjected to the pane forte 
et dun The American constitution forbids cruel and unusual 
punishments, on which there have been numerous decisions 

CONTINENTAL EUROPEAN STATES 

These fill into four main groups, the Latin, Teutonic, Scandi 
navian and Slav states The principles of Roman law were gen- 
erally adopted in the first and second groups 

France — In France, torture does not seem to have existed 
as a recognized practice before the 13th century From then 
until the 17th century it was regulated by a senes of royal ordon 
nance Sy and was applied only in the royal courts, its place in the 
seigncunal courts being supplied by the judicial combat The 
earliest ordonnance was that of Louis IX in 1254, for the ref 
ormation of the law of Languedoc It enacted that persons of 
good fame, though poor, were not to be put to the question on 
the evidence of one witness In 1670, an ordonnance of Louis XIV 
regulated the infliction of torture for more than a century Two 
kinds were recognized, the question preparatotre and the question 
prealabh The first was abolished by royal decree in 1780 but 
in 1788 the parlements refused to register a decree abolishing 
the prialable Torture of all kinds was abolished by an ordonnance 
of Oct 9 1789, however, and the modern code p^nal enacts that 
criminals employing torture to further their ends shall be guilty 
of assassination, whilst it is also an offence to torture a person 
under arrest 

Italy — ^The law as it existed in Italy is contained m a long 
line of authorities chiefly supplied by the school of Bologna, be 
ginning with the glossatores and continued by the post- glossator es 
until the system attained its j^rfection in the vast work of Farmac 
cius in the early 17th century, where every possible question that 
could arise is treated with revolting completeness The writings 
of the jurists were supplemented by a large body of legislative 
enactments in most of the Italian states, extending from the con 
stitutions of the Emperor Frederick II down to the i8th centur> 

Fannaccius was procurator general to Pope Paul V , and the 
principal feature of his work is the minute and skilful analysis of 
tndtcuiy fanm, praesumptw, and other technical terms For every 
infliction of torture a distinct indicium is required A single witness 
or an accomplice constitutes an indicium This rule does not 
apply where torture is inflicted for discovering accomplices or 
a crime other than that for which it was originally inflicted Tor 
ture may be ordered in all criminal cases, except small offences, 
and m certain civil cases, such as denial of a deposttum, bank 
ruptcy, usury, treasure trove and fiscal cases It may be inflicted 
on all persons, unless specially exempted (e g , clergy and minors) 
and even those exempted may be tortured by command of the 
sovereign There are three kinds of torture, levis, gravis and gra- 
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vtssttna, the first and second corresponding to the ordinary torture 
of French writers, the last to the extraordinary This last was 
lb much as could possibly be borne without destroying life The 
judge could not begin with torture, it was only a substdum If 
iriflicted without due course of law, it was vofd as a proof 
Among other important writers was Julius Clarus of \lessandna, 
a member of the council of Philip II Generilly, he follows Fari- 
naccius He puts the questions for the consideration of the judge 
with great clearness These are — ^whether (i) a crime ha*? been 
committed, (2) the charge is one in which torture is admissible, 
(^) the fact can be proved otherwise, (4) the crime was secret 
or open, (5) the object of the torture is to elicit confession of 
crime or discovery of accomplices The clergy can be tortured 
only in charges of treason poisoning and violation of tombs 
Other Itahan writers of less eminence are Guido dc Suzara, 
Pans de Puteo, Aegidius Bossius of Milan Casonus of Venice, 
Dccianus, Pollerius and Tranquillus Ambrosnnus Torture was 
ibohshed in Tuscany m 1786 largelv owing to the influence of 
Beccana, and other States followed Thi pimtale, or piquet, how- 
ever, existed in practice at Naples until 1859 Sivonaroh, Machia- 
\elli Giordano Bruno, Campcnella are among those subjected 
to torture in Italian history Galileo appears only to have been 
threatened with the tsaffte n^oroso The histone il case of the 
greatest literary interest is that of the persons accused of bring 
ing the phgue into Milan in 1630 by smearing the walls of houses 
with poison 

Spam — In Spam Romm law was carried through the Visi- 
gothic code and the Fturo juzgo down to the Stetc parttdas, com- 
piled by Alfonzo the Wise in 1243, and promulgated in 1236 Tor 
nunt is defined as a m inner of punishment which lovers of jus- 
tice use, to scrutinize by it the truth of crimes committed secretly 
nnd not provable m my other m inner Repetition was allowed 
in case of grave crimes There were the usual provisions for the 
infliction of torture only by a judge hiving jurisdiction and for 
the liability of the judge for exceeding legal limits Subsequent 
codes did little more than amend tht Parttdas m matters of pro 
cedure In Aragon, while it was an independent state torture was 
not in use to the same extent as in other parts of Spain It was 
ibohshed in the 13th century by the General Privilege of 1283, 
except for vagabonds charged with coming A statute of 133^ 
made it unlawful to put any freeman to the torture On the other 
hand, the Aragonese nobility had power to put a criminal to death 
b> cold, hunger and thirst The jurists dealing with the subject 
ire not as numerous as in Italy, no doubt because Italian opinions 
were received as law in all countries whose systems were based 
on Roman law Among them are Suarez dc Paz Antonio Gomez 
ind Alvarez dc Velasco The Peruvian Juan de Hevia Bolanos, 
who wrote at the beginning of the 19th century should also be 
noted The principal Spanish tortures, according to Suarez de Far, 
were the water and cord, the pulley or strappado, the hot brick, 
md the tabhllas, or thumbscrew and boot combined 
Teutonic States — Germany (including Austria) possesses the 
most extensive literature and legislation on the subject The pnn 
cipil writers arc Langer, von Rosbach von Boden Ulrich Tengler, 
Remus, Casonus and Carprow Legislation was partly for the em- 
pire, partly for its component states Imperial legislation dealt 
with the matter m the Golden Bull (1356), the Ordinance of 
Bamberg (1507) the Cirolina (1532) and the ConstttuHo ertm- 
malts theresiana (1768) Torture wis formally abohshed m the 
empire m 1776 In Prussii it was practically abolished by Fred- 
erick the Great m 1740, formally m 1805 Even before its aboh 
tion it was in use onlv to discover dccomphccs after conviction 
In some other states it existed longer, m Baden as late as 1831 
The Netherlands — The principal legislative enactment was 
the code of Philip II, known as tht Ordonnance sur le stvle 
(1570) One of its mam objects was to assimilate the varieties 
of local custom as the Nueva recopilacton had done in Spam three 
vearji earlier Certain cities of Brabant, however, still claimed the 
privilege of torturing in certain cases not permitted by the ordi- 
nance, € g , where there was only one witness This law continued 
to he the basis of criminal procedure m the Austrian Netherlands 
until 1787 and m the United Provinces until 1798 The principal 
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text-wnters are Damhouder, van Leeuwen and Voct, who took 
the same view as St Augustine as to the uselessness of torture, 
and compared its effect with that of trial by battle 

Scandinavian Countries — ^Ihere is a notice of torture m 
the Icelandic code known as the Gragas (about H19) Judicial 
torture is said to have been introduced into Denmark by V aldemar 
I m 1157 In the code of Christian V (1683) it was limited to 
cases of treason It was abolished by the influence of Struensee 
m 1771 but nolhwithstandmg this he was threatened with it 
though it was not actually inflicted, before his execution in 1772 
In Sweden torture never existed as a system and in the code of 
1734 It was expressly forbidden It was however occasionally 
inflictpd, as in England, by extrajudicial authorities called secret 
committees The “cave of roses, where reptiles were kept for 
the purpose of torture, was closed b> Gustavus III in 1772 

Slav Countries — The earliest mention of torture is that of 
the mutilation provided for certain offences by the code of Stephen 
Dushan in 1349 In Russia torture dots not occur m the recen 
sions of the earlier law It was possibly of Tatar origin and the 
eirliest mention of it m an oflTicial document is probably m the 
Sudebnik of Ivan the Terrible (1497) In the ordinince of 1556 
there are elaborate regulations which were not alwiys observed 
m periods of political disturbance, and torture was used even 
as a means of enforcing payment of debts The reaction begins 
with Peter the Great and culminates with Catherine II , who 
was largely influenced by the opinions of Beccana and Voltaire 
In the instructions to the commission for framing a criminal code 
(1776) it is declared that all punishments by which the bod> 
IS maimed ought to be abolished and that the rack violates the 
rules of equity and docs not produce the end proposed bv the 
Iiws It was formallv abolished by Alexander I in i8oi, and m 
1832 the Svod Zakonov subjected to penalties any judge who pre 
sumed to order it But even as late as 1847 it was inflicted in 
one or two exception vl cases 

ASIATIC COUNTRIES 

Numerous iccounts of tortures inflicted b> Asiatic monarchs 
survive m the narratives of early travellers Of these Olcarius 
Voyages and I ravels of tht Ambassador:^ translated by John 
Davies (1662) is informative From these accounts it is apparent 
that torture was used reguhrlv in the East both is an incident 
in judicial process and as a part of punishment, and in some 
countries at least there seem to have been ftw checks on its 
employment beyond the whim of the monarch In Persia 
Olearius records that such punishments as mutilation and sawing 
asunder were in use In India again, the local despots employed 
torture as a mode of extracting evidence 

Japan — Japinesc law was particularlv severe both pro 
cedurally and m its punishments In trials for theft, a piece of 
red hot iron was placed m the hands of the accused who then 
flung it awav If his hand wis unburned he was innocent if 
burned, guilt> The punishment for theft involved tying the 
offender to great canes m the form of a cross and his bodv was 
then twice run through diagonall> b> a spear Confession was 
usuallv necessary before conviction and m order to extract it, a 
“boot” consisting of heavy wooden planks was employed and 
also the bow strings \s a punishment crucifixion was in general 
use, and accounts of fiendish tortures inflicted on Christians in 
the 17th century survive (^ec Olearius 154-5 and Murdochs 
History of Jrpan ) 

China — In China, and other countries where the Chinese 
criminal code was accepted with local modifications (( g Annam 
and Burma) some regulation of the use of torture was attempted 
although abuses were frequent As in Japan confession by the 
accused was necessary before punishment The la Tstng lu It, 
the code of the Manchu dynast> therefore presenbes certain 
forms of judicial torture These were applicable to witnesses 
also, and include the “boot” (which appeared in two forms [i] 
boards between which the leg of the accused was crushed and 
[2] a receptacle in which the leg was placed and boiling oil 
poured), the finger compressor kneeling on chains and beating 
the face Those below 15 >ears of age or over 70 were exempt 
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from torture, and also those suffenng from permanent disease or 
other infirmity Other forms, more cruel than those sanctioned 
by the code existed, although, according to the code, a magistrate 
who applied torture wantonly or arbitrarily was liable to prosecu- 
tion Among the illegal tortures, reported by the Chinese Repost* 
tory (vol IV ) to be in use at the beginning of the 19th century 
were nailing to boards beds of iron red hot spikes, boiling water, 
knives for tutting the tendon Achilles, the beauty’s bar (so 
named after the wife of a judge, and comprising three cross 
bars to which the breast, the small of the back, and the legs 
bent up were fastened), the parrot’s beam (in which the pnsoner 
was raised from the ground by strings round the fingers and 
thumbs, attached to a beam) and the refining furnace Tprturc 
was also an incident in many punishments, execution by slow 
cutting to pieces being the most famous In addition there were 
flogging (both with heavy and light bamboo) and the cangue, an 
instrument resembling, and having the same object as the pillory 
Though theoretically abolished at the beginning of the 20th cen- 
tury, torture is still practised in manv parts of China 

Bim lOGKAPH’s — lor Fn^land D Jirdine, Reading on the Use of 
Torture tn the Criminal Law of England (1837) For Scotland R 
Pitcairn Scottish Criminal Trials (1833) For Rome Justinian, Corpus 
Juris give^ the law of the latir Empire lor France J Imbert, Insti^ 
tutionum forenstum galliae (Paris, 1535 republished Utrecht, 1649), 
N Weiss, La Chamhre ardent e i‘;40^J5<;o (1889) For mdividual 
cases, see W I ithaow Rare adventurer and Patnefull Peregrinations 
(repub Glasgow 1906) , C Dellon, Voyages avec sa relation de 
PInqmntwn de Goa (1712), J von Hakcn, Narrative of Imprison* 
ment m the Dungeons at Madrid, cd J Llanos (1877) For general 
information, see I ipenius, Bihhoihua nal/^ juridtca, sv, “Tortura” 
(Frankfort, 1679), ^ ^ I ibri’s sale catalogue (1861), H C Lea, 
Superstition and Force (4th ed , Philadelphia, 1892) , R Wrede, 
Korperstrafen bet alien Vblkern (Dresden, 1898) , K Kelbing, Die 
Toriur (1913), J M Gist (trans and ed ) The Old Yellow Book 
(Boston, 1924) See further A Bouth^ Leclerq, VIntolerance rekgteuse 
ft la politique (1911) W Ci Soldan, Gesch der Hexenprozesse (2 
\()ls , 1911) , C T Gorham, Mediaeval Inquisition a study tn religious 
persecution (1918) For China see G P Staunton’s ed of the 
Ta Tsing Lu Lt (1810) and Chinese Repository (1832-51) For Japan 
see J Murdoch, History of Japan (1903 and 1926) 

(J WiL , G W K ) 

TORY- see Whig and Tory 

TOSARI, the chief mountain resort in Java, Dutch East 
Indies It is situated about 25 m from Pasuruan, from which 
It IS reached by i good motor road with easy gradients through 
delightful country, by wa> of Gondang, Pasrepan and Poespa 
Tosan is built on a long, winding tree clad ridge, a spur of the 
Tengger mountains, at an average altitude of 5,840 ft above 
sea level, with a \ery steep descent facing north eastwards to 
the Straits of Madura It has a marvellous view over the moun- 
tains, and IS a centre for many excursions 

losan has a very modern and well equipped sanatorium, sit- 
uated amidst beautiful gardens and grounds, several hotels, shops 
and a native (Tenggerese) village, with a temperature which 
ranges from a mean of 68 6° m August to 62 2° in Jmuary, and 
m absolute maximum of 71 2® and an absolute minimum of 
49 5° The nights ire generally cold and clear and the climate, 
with abundant sunshine, is very invigorating 
TOSCANELLA see Tuscama 

TOSTIG (d 1066), carl of Northumbria, was a son of Earl 
Godwine, and m 105 t married Judith, sister or daughter of 
Baldwin V , count of F landers Tn the year of his marriage he 
shartd the short exile of his father, returning with him to England 
m 10^2 and became earl of Northumbria after the death of Earl 
Siward m 1055 He was intimate with his brother in-Iaw, Fdward 
the Confessor, and in 1061 he visited Pope Nicholas II at Rome 
in the company of Aldred archbishop of York Tostig intro- 
duced a certain amount of order into the wild northern district 
under his rule, but his seventy made him exceedingly unpopular, 
and in 1065 Northumbna broke into open revolt Declaring 
Tostig an outlaw and choosmg Morkcre in his stead, the rebels 
marched southwards and were met at Oxford by Earl Harold, 
who rather against the will of the king granted their demands 
Tostig sailed to Flanders and thence to Normandy, where he 
offered his servues to Duke William who was related to his wife 


and who was prepanng for his invasion of England He then 
harried the Isle of Wight and the Kentish and Lincolnshire 
coasts, and, after a stay m Scotland and possibly a visit to 
Norway, joined Harald III Hardrada, kirig of Norway, in the 
Tyne Together they sailed up the Humber and at Gate Fulford, 
near York, defeated Earls Morkere and Edwine and entered 
York. But Harold, now king, was hurrying to the north Taking 
the Norwegians by surprise at Stamford Bridge he destroyed their 
army on Sept 25 1066, and m this battle both Tostig and the 
king of Norway were slam TosUg’s two sons took refuge in Nor 
way, and his widow Judith married Welf, duke of Bavaria 

See E A Freeman, The Norman Conquest, vols li and 111 (1870- 
1876) 

TOTALIZATOR Betting on horse races, without the aid 
of bookmakers as mtermediaries, is conducted by two methods, 
known as the totalizator (or tote) and the pan mutuel systems 
In prmciple they are alike Money staked by backers is pooled, 
and, when the result of a race is known, shared by those who have 
backed the winner But whereas all bets made through a totah 
zator are at once automatically massed m a single pool, those made 
through a pan mutuel are m the first instance formed into a senes 
of separate pools, only, however, finally to be amalgamated The 
totalizator, when efl&ciently equipped and worked, is the more 
expeditious instrument, but it is also the more costly to install 
The totalizator building and machinery at Randwick racecourse, 
Sydney, cost about £80,000 An outfit of a similar character at 
Longchamp, Pans, used for the first time in March, 1928, entailed 
an even bigger outlay, but, whereas the Randwick machine deals 
with only one pool, that at Longchamp provides for two separate 
pools — one for straight-out, or win, bets, and the other for place 
bets Owing to the high cost of installing a totalizator capable of 
handling a large number of bets it has been the general practice 
to fit it with machinery for dealing with one pool only The major 
portion of such pools, say 60 or 75%, is divided among the backers 
of the winner and the remainder among backers of the second and 
third horses In Australia and New Zealand, where the tote ong 
mated, this method of distributing the pool has been accepted as 
fair and satisfactory In other parts of the world it has not been 
approved In the United Kmgdom, in France and other conti 
nental countries, and in the Americas, speculators demand the 
opportunity of backing a horse to win only, if they also wish to 
back It to secure a place that must be another transaction Hence 
the widespread popularity of the pan mutuel system which, at a 
comparatively low cost, gives facilities for both win and place 
betting, with independent pools 

The Pari Mutuel.^ — ^The pan mutuel method was invented 
about 1872 by a Frenchman named Oiler His apparatus was ex 
tremely simple It consisted of blocks of consecutively-numbered 
tickets or vouchers (the tickets in each block bearing the racecard 
number of one of the horses running) and a wooden shed, open 
in front, to accommodate the men selling the tickets or paying 
out over winners For many years this system was privatel> 
conducted m opposition to bookmakers, but eventqally it was 
adopted by the controllers of racing in France, who realized the 
possibility of obtaining revenue by appropriating a small per 
centage of the turnover Then the French Government came in, 
imposed regulations, banished bookmakers, and, while allowing 
the turf authorities to work the pan mutuel, received a percentage 
of the turnover in return for the concession The money handed 
over to the Government was, and has continued to be, devoted to 
the furtherance of horse breeding, the provision of drinking water 
m rural districts, and to other beneficent objects Eleven per 
cent of the turnover is, m France deducted before the pools art 
distributed among the holders of winning tickets Four eleventh*^ 
of this rake off Is retained by the turf authorities who, after 
mectmg the cost of wortang the pari mutuel, disburse the balance 
by increasmg racecourse amenities for the benefit of the public, 
paying premiums to breeders of winning horses, enhancing the 
value of racing stakes, and generally improving the equipment 
and tone of the French turf In 1927 the pan mutuel turnover 
at the racecourses near Pans, together with those at Deauville 
and Caen, amounted to i 425,256 462 francs 
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OfigiA of the Totalizatortf-^The application of mechanism 
to the mutuel system of betting dates from 1880 That year a 
man in New Zealand named Ekberg, who had studied Oiler’s 
procedure, conceived the idea of automatically recording bets 
He devised a machine for the purpose, called it a totalizator, and 
used it for the first time at the Canterbury Jockey Club’s meeting 
at Christchurch, N Z , m 1880 Before many years had elapsed 
the tote, which had undergone considerable improvement, drove 
bookmakers off the New Zealand racecourses, obtained a footing 
m Australia, India and other eastern countries, and now has 
reached Europe The efficiency of the modern electrically-worked 
totalizator excites admiration and wonderment 
Pari Mutuel in America^^In Amenca the development of 
Oiler’s primitive pari mutuel followed more closely the onginal 
idea Instead of there being one large machine for recording 
bets there are several small ones The registration of the bets is 
effected by means of hand levers, operated by a man known as 
the clicker While betting on the race is m progress each machine 
IS worked as a separate unit, but when the race is started and 
betting ceases the totals recorded at each machine are passed 
on to a central office where the grand aggregates are ascertained 
This process may be a trifle slower than that of the modem tote, 
but the trained calculators are, nevertheless, able to declare the 
dividends payable with astonishing celerity The Amencan and 
Canadian machines, costing little more than £100 ($500) each, 
mark a tremendous advance on the antiquated method by which 
tht pan mutuel is still operated in France 
It was not until 1908 that the pan mutuel system of betting 
was methodically exploited in the United States In the spring 
of that year it was adopted m Kentucky The innovation proved 
very unpopular Attendance at race meetings became so small 
that the executives had to reduce the stakes they offered Two 
years later, however, a complete change had taken place It was 
then declared that the pan mutuel was “doing more to fortify 
the sport, safeguard and re establish it, than all other agencies 
ind influences combined ” Subsequently the pan mutuel was 
adopted in Canada and Maryland, and eventually it came to 
be used on practically all Amencan racecourses except those in 
the State of New York, where anti betting laws are still in 
force, to be circumvented only by what is called “oral” betting 
with the did of bookmakers The amazing progress raang has 
made in the United States of late years is largely the result of 
the pan mutuel and the 5 or 6% levy on turnover permitted by 
the laws of the several States concerned In return for this con- 
cession the racecourses pay the State exchequer a daily licence fee 
of from £1,000 to £1,500 ($5,000 to $7,500) This arrangement 
also obtains m Canada, where a Government inquiry held after 
the World War resulted m a report that the pari mutuel form of 
betting was the one calculated to benefit racing most and do the 
least harm to the community at large 
From time to time spasmodic efforts have been made to estab- 
lish the pan mutuel in Great Britain The crudest of methods 
were employed, and then only by venturesome individuals ignorant 
of the impediments placed in their way by the Betting Houses 
Act of 1853, one clause of which prohibits anything in the nature 
of a “place” at which betting is conducted, and makes it illegal 
for persons to “resort” to such places It was obviously im- 
possible to conduct a tote or install pan mutuel apparatus without 
contravening that law But in 1928, further expenments both at 
and away from the course were made m Great Bntain, and in the 
Irish Free State the estabhshment of a tote or pan mutuel was 
legahzed (E Mo ) 

TOTANA, a town of eastern Spain, m the provmce of 
Murcia, on the Lorca Murcia railway Pop (1920) 14,072 The 
town consists of two parts the Barrio dc Sevilla and Bamo dc 
Triana Water is conveyed to Totana from the Sierra de Espufia 
by an aqueduct 7 m long Saltpetre is obtained among the hills, 
and there is a thriving trade m wheat, oranges, olives, almonds, 
and wine from the Sangonera valley 
TOTEMISM. The term “totemism” is used for a feature of 
the religion and social organization of widespread occurrence 
amongst primitive peoples The name totem is derived from an 
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Ojibway word, but has now been generaUzed by anthropologists 
to desenbe an institution, the Ojibway form of which is not 
t3T?ical Unfortunately, many writers have used the term totem 
ism very loosely for any beliefs and practices dependent upon 
some supposed connection between animals and persons Tht 
term should be restneted to those cases where a systematic asso 
ciation of groups of persons with species of animals (occasion 
ally plants or inanimate objects) is connected with a certiin 
element of social organization In the widest use of the term wc 
may speak of totemism if (i) the tribe said to be totemic 
consists of a number of groups (totem groups) comprising tht 
whole tribe, each of which groups has a certain relationship to a 
species (totem), animate or inanimate, (2) the relation between 
each group and species is of the same general kind for each group 
and (3) a member of one of these totemic groups cannot (except 
under special circumstances) change his membership 
By this definition one essential pecuhanty of totemism is the 
association of groups of persons with groups of animals or 
objects, not of individual persons with individual animals, a 
common enough phenomenon, which however it is desirable not 
to include under totemism Another peculiarity is the division 
of the tribe into several totemic groups so that, while every 
member of the tribe has a totem, persons living in the same 
locality may yet differ as to their totems As to the determination 
of the membership of the totem group, t e , the social side of 
totemism and the nature of the relationship between totem 
group and totem te ^ the religious side of totemism, one kind 
of totem group is commoner than any other, viz , the clan, an 
exogaitious group (le, a group within which marriage is for 
bidden), determined by descent, either through the father (pat 
nlineal descent), or through the mother (matnlmeal descent) 
The clan (gv), is a group of great importance in primitive 
society, for it determines behaviour in a variety of ways and is 
often of more importance than smaller groups such as the 
family or wider groups, such as the tribe Members of a clan 
generally regard themselves as closely related, whether or not 
they can trace relationship genealogically, and frequently hold 
themselves and are held by others to be mutually responsible 
for the actions of their clan brothers In some parts of the world 
where clans are widely dispersed, the totem serves as the only 
sign of clan-relationship and a man will be welcomed, on account 
of his totem, as a clan brother by distant members of his clan 
whom he has never seen, and will also avoid sexual relations with 
the women of that group, though unable to trace relationship The 
discovery of this association of totemism with the clan has given 
rise to one of the most interesting problems of anthropology 
for It would seem that any theory of origin of totemism must 
also explain exogamy Although totemism is generally associated 
with the clan, the tribe is also sometimes divided into totemu 
groups, which are not exogamous For example, the Arunt i 
{qv ), of central Australia are divided into totemic groups, mem 
bership of which depends upon the accident of position of tht 
mother at the moment of realization of pregnancy, and there 1 
no exogamic restriction on the members of these groups There 
are also totemic groups in Africa and elsewhere that are more 01 
less endogamous (t r , required to marry within the group ) 
Furthermore, a tribe may be divided in more than one way into 
totemic groups, for example, m Austraha we sometimes find, in 
addition to totemic clans, moieties (exogamous halves of the tribe 
each of which includes a number of clans), and marriage classes 
(groups with indirect descent, which are specially connected with 
the regulation of marriage), vhich may be more or less totemic 
and even a division of totems according to sex 
Variations of the relationship between totem group and totem, 
are considerable in different parts of the world In the first place 
the totem shows extraordinary variety While an animal species 
IS the most usual form of totem, plant species are by no means 
uncommon, and classes of material objects are occasionally found 
even abstract qualities, such as “pride,” the totem of a clan of t 
weaver caste in Madras, and “red,” the totem of an Omaha clan 
A peculiar variety of totem is the split totem, in which only part 
of a thing is the totem , e , instead of buffaloes, buffalo tongues 
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occur as the totem of one Omaha sub clan No doubt, split totems 
arc the result of division of a totemic group into several groups 
Cross totems, however, are less intelligible A cross totem con- 
sists of one part of more than one kind of thing , e g , the ends of 
things are the cross-totem of a certain Samoan group, the ears 
of animals of any species the totem of a Mahih clan, Bengal 
Agim, one totemic group may have a number of totems, which 
art then called linked totems, eg, clans in southeast New 
Guinci are always associated with a species of bird, of plant, of 
fish and of snikt the list three being subordinate to the bird 
tottm 

Although there irt considerable dilfcrtncts in the relation be- 
tween totem group and totem owing to differences m the kind 
of totem, there are also great differences between tribes, apart 
from this In one tribe we may find a strong avoidance of the 
totem animal, which may neither be kiDed nor eaten, while in 
other tribes the same animal may be killed with comparative im 
punity Nevertheless, this tabu on killing or eating the totem 
seems to be typical of totemism, and some avoidances m connec- 
tion with the totem are probably present in all cases But although 
these tabus may be of great seventy — an offender may be severely 
punished by his totem group, and, if not punished by his own 
totem group, may yet be supposed to suffer through the action 
of the totem itself — they apply only to the particular totem 
group For example, m Australian, whose totem is the witchetty 
grub, will respect and avoid this animal, but will not hinder his 
friends and relations of other clans from making use of this food, 
and will even conduct ceremonies of which the avowed object is 
the increase of the totem, so as to provide food for other clans 
m the tribe In some cases, the totemic tabus must be observed 
by persons outside the totem group, eg, in southeast New 
Guinei, where a man is a member of the totem group of his 
mother, the totems of the father are even more rigidly tabu than 
his own totems, and amongst the totemic peoples of Africa, it 
IS common for a woman to adopt the totem avoidances of her 
husband Curiously enough, associated with severe tabus on the 
killing of the totem a totemic sacrifice has been reported from 
Austrilia, in which the totem animal is cruelly killed and eaten 

The totemic tabu is usually associated with a belief in some 
sort tf kinship between the totemic group and the totem, which 
makes the tabu more intelligible In line with this is the frequent 
belief in descent from the totem or of totem and totem group 
from some common ancestor Another expression of this attitude 
towards the totem is the performance of ceremonies, in which the 
totem IS represented symbolically or realistically Badges, masks 
and mutilations may also be used to make this identification 
Finally, although worship of the totem or prayer never occurs — 
animal worship has little in common with totemism — it is not un 
usual for the totemic group to believe that members of the totem 
species assist the group by means of omens or m other ways 
Such bting the general characteristics of totemism m all those 
cases which it is convenient to regard as totemism a survey of the 
(hief areas of totemism will reveal the diversity of form which 
totemism takes 

Australia^ — Totemism has generally been regarded as occur- 
ring in Australia in its most complete and original form, not so 
much on account of the elaborateness of Australian totemism, but 
because totemism has been regarded as the most primitive reli- 
gion, and Australians are the most primitive people that we know 
Both these propositions can be disputed, but Australian totemism 
is of exceptional interest, for the greater part of Australian reli- 
gion may be brought under the heading “totemism Australian 
totemism has an equally important economic and social side 
Among the tribes of < entral Australia all those important happen 
mgs such as the origin of man and his customs, and the recur- 
rence of death and birth, are well explained in totemic terms, 
for m olden (alchtnnga) days there were only totemic beings 
emu, grub, and so on, half animal m form, half human These 
spirits were creative and made the stock of souls, which have ever 
since been the souls of human beings by continual reincarnation, 
these souls themselves being totemic m nature Birth is thus due 
to the entry of one of these spirits into the womb of a woman, 


death to its departure from the body Between incarnations 
these spirits abide m certain centres, known as totem centres, 
and tend to be associated with certain objects, which are kept in 
these centres, and which are used in totemic ceremonies It 
might seem that such a theory of birth and death would offer 
difficulties, except m such cases as the Arunta, where the totem 
of the child is not determined by descent, but the native gets 
over the difficulty by supposing that these localized spirits, when 
their time for reincarnation arrives, wander from the totem 
centre until they find a woman of the right totem, or a woman 
whose husband is of the right totem, according as descent is 
matnlineal or patrilineal In the ceremonies of mitiation into 
manhood, also, totemic ideas are dominant Initiates became con 
versant with various sacred objects, such as those connected 
with the soul, and symbolic objects, constructed for particular 
ceremonies symbolizing in one way or another the totems of the 
group Elaborate decorations of the person, dramatic representa 
tions of the activities of the totemic ancestors m alchennga 
ttmeSf continuing often for days, and other symbolic activities, 
all with more or less of a totemic motive, take place on these 
occasions At certain times of the year, most Australian tribes 
conduct elaborate rites the object of which is to increase the 
totem species These appear to be mainly of the nature of 
sympathetic magic 

Melanesia and Polynesia — In this region we find every 
degree of totemism, from an institution containing the mam 
features mentioned above, tO complete absence of all these fea 
tures I or example, in the Santa Cruz islands we find exogamous 
clans, each possessing one or more totems, usually animals, the 
totem may not be killed or eaten, and there is usually a definite 
belief in descent from the totem In the extreme west of Papua 
(where there are two moieties) and in south east New Guinea and 
parts of the Solomons we find totemism of similar form, yet m 
other parts of the Solomons and m the New Hebrides and Banks 
islands totemism is absent, though there are customs which sug 
gest survivals of an earlier totemism, in fact, the Banks islanders, 
while lacking totemic clans, have certain beliefs very similar to 
those of the Arunta of central Australia but unsystematic A 
number of men and women strictly avoid killing certain species 
of animals or plants on ac count of a supposed kinship with them 
This belief is based on the belief that the mother owed her preg 
nancy in some way to the entry into her womb of an animal of 
the species avoided This belief appears to be maintained along 
side some understanding of the true nature of the process of prq»(| 
creation In Polynesia we find a religious system which m place$, 
such as Samoa, appears to have dcvelopcci out of totemism, for 
many totemic characters are discernible 

India — As a social system, if little more, totemism apipears 
in parts of India For instance, the Santals of Bengal are divided 
into a number of patrilineal clans, exogamous and totemic, and 
each of these into a number of sub clans, also exogamous and 
totemic There is avoidance of the totem, in some form or another, 
by the clan or sub clan Totemism also occurs m Assam m Cen 
tral India and Madras with traces elsewhere 

Airica.^ — Except for the region of the great lakes, totemism 
IS sporadic m Africa The Baganda of Uganda may be cited as 
an ex imple of well developed totemism The Baganda are divided 
into some 40 patrilineal exogamous clans Each of these has a 
principal and a secondary totem, usually an animal or plant, 
neither of which is killed or eaten by the clan There are other 
avoidances, more or less connected with the totem, for example, 
members of the leopard clan may not eat meat which has been 
torn or even scratched by an animal We do not find traditions 
of descent from the totem amongst the Baganda, and the belief m 
descent from the totem is uncommon elsewhere m Africa A 
nominalistic explanation of the origin of the Baganda totems is 
given, for example, the lion clan of the Baganda, with the eagle 
as secondary totem, explain their totems as follows Kimtu, a 
royal ancestor of the clan, killed a lion and an eagle, and had 
their skms made into royal rugs, since when the beast and the 
bird have been regarded as sacred There is one curious anomaly 
m Baganda totemism While a man normally takes his totem 
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from his father, there is an exception m the case of royalty, a 
man taking the totem of his mother m addition, and rarely main- 
taining the royal totem 

North America — ^Throughout the greater part of North 
America we find totemism m a more or less typical form, and the 
frequent grouping of totemic clans into moieties reminds one of 
the Australian variety Other features of American totemism, 
however, mark it off clearly from the Australian variety While 
the tie between members of the totemic group may be as strong 
as anywhere else in the world, the attitude towards the totem 
is usually quite different, and the theory of totemic souls is 
wanting Often, in America, the totem is little more than a 
clan badge, and the totem is often killed by the totemic clan 
Nevertheless, elaborate and picturesque legends of the origin of 
totemic clans from the totem by some sort of descent are com- 
mon enough Totemism is not particularly associated with the 
less developed tribes of North America — rather the reverse, and 
we find both matnlmeal and patrilineal descent of the totemic 
dans Amongst the strongly matnlmeal Iroquois of the east we 
find a straightforward division of the various tribes into a small 
number of exogamous clans, of which the totems are animal 
species, the clans usually being grouped into two moieties A1 
though a few traditions of direct matnlmeal descent from an 
inimal of the totemic species have been recorded, the clans 
usually deny relationship with thtir totems, and show no regard 
whatever for them Passing westward some of the Siouan tribes 
provide examples of a more complex totemic system For 
example, the Ponkas are divided into moieties, the moieties into 
phratnes, the phratnes into clans, and the clans into sub clans, 
each of these classes being more or less totemic and exogamous 
Here definite tabus are connected with the totems of the clans 
In the west, particularly th^ north west coast, totemism is not 
clearly distinguishable from another socio-rc ligious institution, pe- 
culiar to North America, the cult of guardian spirits The guard- 
iin spirit is acquired individually sometimes quite late in hfe, by 
a process usually of fasting and religious exercise which causes 
(he guardian spirit to appear to the candidate in a dream or vision 
Since the guardian spirit usually has an animal form, it is some- 
times called an individual totem — clearly a misnomer Some 
times the guardian spirits caf^able of acquirement by members of 
the tribe are divided out between the clans, or other social groups 
of the tribe, and sometimes the guardian spirit is not clearly 
individual in nature, but is rather of the nature of a species of 
animal In so far as this is the case we have an approximation 
to totemism A complication of this sort is found m the totem- 
ism of the north-west coast peoples, >^ho make the so called totem 
poles The student will find a mass of data on totemism arranged 
geographically m Sir J G Frazer’s work J otemtsm and Exogamy 
(1910) 

Prominence was given to the association of totemism with 
exogamy, found throughout the world with few exceptions 
Where totemism is not associated with exogamy it is not difficult 
to suppose that exogamy has been lost With considerably less 
confidence it may be supposed that tribes, containing qjjpgamous 
groups, have lost their totemism Finally there are some peoples, 
e g , the Andaman islanders, and the Eskimo, at a primitive level 
of culture, who have neither exogamous groups nor totemism 
From this distribution of totemism and exogamy it follows that 
any theory of totemism must either be a * psychological” theory, 
explaining both totemism and exogamy, or a “historical” theory, 
which regards totemism, wherever it occurs, as the result of a 
spread of cultural ihfluenee from some one centre where the 
totemic complex originated By a “psychological” explanation is 
meant an explanation in terms of observed facts about the be- 
haviour of groups, or by means of generalizations about the be- 
haviour of groups deduced frpm known psychological principles 
If antecedently to the development of a given institution, it could 
be stated on psychological grounds that an institution of that 
sort Would probably develop, then such an institution can be said 
to be explained psychologically Early theories of totemism have 
not explained m this sense, for totemism and exogamy have only 
been shown to be probable, independently of the development 
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of the one or the other, from which it follows that the distnbu 
tion of totemism and exogamy, assumed above, would not occur 
e g f i{ owing to the nature of man and his attainment of some 
very simple form of society, it were probable that he should 
develop totemic ideas and practices and also that he should dt 
velop exogamous groujis, but for reasons other than those which 
lead to his developing totemism, then it would be indeed sur 
prising thit most peoples who have the one institution have the 
other, while those who, although in a primitive state of society 
do not have the one do not have the other The difficulty can be 
got over by supposing that totemism and exogamy are necessarily 
developed by man m the course of his evolution, but it is difficult 
in this case to offer a plausible explan it ion of the disappearance of 
totemism and exogamy among some very primitive peoples, and 
Its retention by others at a more advanced stage of civilization 
Two theorists may be mentioned for their attempts to provide 
a psychological explanation of both totemism and exogamy, viz , 
Durkheim ind Freud For Durkheim the totem results from the 
action of the group on the individual The group is the nearest 
and most powerful coercive force to which the mdividual is 
subject particularly when the group is in violent activity and 
the individual is conscious of this overpowering influence when 
he loses himself completely in the group Symbolic expression 
alone can be given to such a force, hence the totem is a sacred 
symbol, symbolizing that very real force, the clan Hence totem 
ic symbols are sat red rather than the totem species itself (and 
this, it must be admitted, is true, at least for Australia) 

But why, it may be asked, should there be many clans and 
totems, and not one totemic group? Here Durkheim becomes 
obscure If there are already several groups then only in so f ir 
as the effective unity of each group is felt should there be more 
than one totemic group within the tribe Passing over this difti 
culty, we have still to enquire why the totemic group is exoga 
mous the answer is not very convincing It would take too long 
to follow the various steps which give unity and intelligibility to 
the scheme, but it is the tabu on the blood of the clan which is 
ultimately responsible for exogamy 
Freud s attempt to give a single explanation of totemism and 
exogamy is comparatively recent, and he appears to have indicated 
the direction in which we are to seek an explanation, whatever 
the adequacy of his presentation 

Prior to the development of culture, man is supposed to have 
hved in “cyclopcan” families, containing a principal male who 
monopolized the women including his own daughters, and pre 
vented his sons from having intercourse within the family What 
more natural than that the sons should combine and kill the 
father^ But the attitude of the sons is ambivalent, combining both 
affection and hostility The murder committed, the sons deny 
themselves the fruits of the deed, owing to the operation of i 
psychological process familiar to psycho analysts, and the group 
becomes exogamous The affective ambivalence towards the father 
has also provided the beginnings of totemism By substituting an 
animal for the father, a process of symbohsm which psycho 
analysts consider fundament il m human nature, the animal be 
comes a vehicle for that affective attitude towards the father 
which IS for the moment repressed With the killing of the 
father by the momentary release of this repressed Oedipus com 
plex, both totemism and exogamy are born The group with one 
father, and therefore one totem, is exogamous, and the totem 
becomes t!ie object of observances, which are really the ex 
prcssion of the Oedipus complex, which has now become more 
completely repressed by means of a social mechanism The diffi 
culties in the way of this theory are considerable, and have been 
critically analysed by Profs Kroeber and Malinowski Freud’s 
theory has recently been elaborated and modified in a compre 
hcnsive study of Australian totemism on psycho analytic lines by 
Dr Geza Rohcim While the search for a “psychological” tx 
planation of totemism does not reward us with any convincing 
theory of its origin, an “historical” explanation is equally elusive 
though it has been mamtamed by one school that the distribution 
of totemism can onlv be explained on the assumption of diffusion 
from a smgk centre, a conclusion which as we have alrcidy 
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seen, follows if no psychological explanation of totenusm com- 
bined with exogamy can be found No evidence for the existence 
of exogamy, and only the most slender evidence for totemism 
IS provided in the Egyptian centre from which the totemic com- 
plex IS supposed to have spread, in fact, on this theory totemic 
exogamy is derivative in the various parts of the world to which 
totemism spread from a kind of dual organization with marriage 
injunctions Tht only “historical” ext>lanation of totemism which 
has been elaborated is therefore, no more it no less, convincing 
than the numerous “psychologicar explanations which have been 
offered 

Dissatisfied with this impasse that the search for explanations 
leads to both in the case of totemism and m that of many other 
primitive institutions, many anthropologists have renounced the 
search for psychological or historical explanations, and confine 
themselves to the search for the functions of institutions Possibly 
this IS the only kind of explanation of totemism within our grasp, 
and, although there is reason to suppose that totemism without 
function (occurring as a survival merely), occurs in some places 
It must be admitted that, until totemism is understood in this 
functional sense in those cases where it appears to be a significant 
part of the culture of the group it is premature to attempt to 
account for its origin 
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E Durkheim, The Elementary Formi of the Religious life (trans 
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(W t A) 

TOTILA (d 5S2) king of the Ostrogoths was chosen king 
after the death of his uncle lldibad in 541, his real nime being, 
as IS seen from the coinage issued by him Baduila At the 
beginning of his reign, he collected together and inspired the 
Goths to win i victory over the troops of the emperor Justmnn, 
near Faenza Having gained another victory in 342 m the valley 
of Mugello he left Tuscany for Naples captured that city and 
then received the submission of the provinces of I ucama, Apulia 
and Calabria Totilas conquest of Italy was marked not only 
by celerity but also by mercy Jowards the end of S4S the 
Gothic king prepared to starve Rome into surrender, making at 
the same time elaborate preparations for checking the progress 
of Belisanus who was advancing to its relief The Imperial fleet 
only just failed to succour the city which was plundered by Totila 
Its walls and other fortifications however, were soon restored, 
and Totila again marching against it was defeated by Belisanus 
who however did not follow up his advantage Several cities 
wei;e taken by the Goths while Belisanus remained inactive and 
then left Ital> and in 549 Totila advanced a third time against 
Rome which he captured through the treachery of some of its 
defenders His next exploit was the conquest of Sicilv after 
which he subdued Corsica and Sardinia and sent a fleet against 
the coasts of Greece Justinian thereupon entrusted the conduct 
of|| mw campaign to the tunuch Narses, Totila marched against 
hinland was defcatc d and killt d at the battle of Tagina m July 552 

See E Gibbon Decline and Full ed by J B Bury (1898), vol iv 
T Hodgkin, Italy and hr Invadtrs (1896) vol iv and Kampfner 
TotUa, komi der Ostgoten (1889) 

TOTNES, GEORGE CAREW, or Carly, Earl or (iS:)S- 
1629), English politician and writer son of Dr George Carew, 
dean of Windsor, and Anne daughter of Sir Nicholas Harvey, 
w'as born on May 29 1555 ind was educated at Broadgates Hall 
Oxford, where he took the degree of M A in i<588 After holding 
various military and diplomatic appointments he accompanied 
Essex in the expedition to Cadiz in 1596 and to the Azores in 
1597 In 1^98 he attended Sir Robert Cecil the ambassador to 
Fra%e He was appointed treasurer at war to Essex in Ireland in 
MarcTh 1599, and on the latter s sudden departure m September 
of the same year Carew became first a lord justice, and in 1600, 
president of Munster where his vijjorous measures enabled the 


new lord deputy, Lord Mountjoy, to suppress the rebellion He 
returned to England m 1603 and was well received by James I , 
who gave him many honours In 1610 he revisited Ireland to re 
port on the state of the country, and m 1618 pleaded in vam for 
his friend Sir Walter Raleigh He received his earldom m 1626 
He died on March 27, 1629, leaving no issue Besides his fame 
as president of Munster Carew had a considerable reputation as 
an antiquary 

Carew made large collections of materials relating to Irish hislorv 
and pedigrees which he left to his secretary, Sir Ihoraas Stafford 
reputed on scanty evidence to be his natunl son, while some portion 
has disappeared 39 volumes after coming into Laud’s possession are 
now at Lambeth, and 4 volumes in the Bodleian library A calendar 
of the former is mcluded in the State Papers senes edited by J S 
Brewer and W Bullen His correspondence from Munster with Sir 
Robert Cecil was edited m 1864 by Sir John Maclean, for the Camden 
Society, and his letters to Sir Thomas Roe (i6i'?-i7) in i860 Other 
letters or papers are in the Record Office, among the mss at the 
Bntish Museum and calendared in the Hist MSS Com Senes 
Marquess of Salisbury's MSS 

TOTNES, a market town and municipal borough in the fotnes 
parliamentary division of Devon, England, on the Dart, 29 m 
SSW of Exeter, by the GW railway Pop (1921) 3983 It 
stands on the west bank of the river, and is joined by a bndge to 
the suburb of Bridgetown It was formerly a walled town and two 
of the four gates remain Many old houses are also preserved, and 
in High street their overhanging upper stones, supported on pillars 
form a covered way for foot-passengers Ihe castle founded by 
the Breton Juhel lord of the manor after the Conquest was 
already dismantled under Henry VIII , but its ivy clad keep and 
upper walls remain The grounds form a public garden Close by 
are the remains of St Mary’s priory, which comprise a large 
Perpendicular gatehouse, relectory, precinct wall abbot s gate 
and still house, also the Perpendicular church of St Mary The 
guildhall IS formed from part of the priory Vessels of 200 tons 
can lie at the wharves near the bridge Tht industries includt 
brewing, flour milling, and the export of igncultural produce 
chiefly corn and cider Trout and salmon are plentiful in the river 

Totnes (loltnetSf Tot ton) was a place of considerable impor 
tance in Saxon times, it possessed a mint in the reign of Aethclred 
and was governed by a portreeve In the Domesday Survey it 
appears as a mesne borough under Juhel of Totnes Its earliest 
charter dates from 1215 

TOTONICAPAN, the capital of the department of Totoni 
capan, Guatemala, on the same high plateau as Quezaltenango 
from which It is 12 m ENE Pop (1925) 30,888 Totomcapan 
IS inhabited mainly by Quiche Indians, employed m the making 
of cloth, furniture pottery and wooden musical instruments 
There arc hot mineral springs m the neighbourhood In 18 38 
Totonicapan was declared an independent republic, in which 
the adjoining departments of Solola and Que/altenango were 
mcluded This State existed for two years, and was then again 
merged m the republic of Guatemala The city suftered great 1 \ 
in the earthquake of April 18, 1902 

TOTTENHAM, an urban distract of Middlesex, England 
and suburb of London 6i m N of London Bridge, and adjoin 
mg Edmonton on the south Pop (1921)146,711 Its full name 
not now in use, was Tottenham High Cross, from the cross neir 
the centre of the district The present structure was erected 
c 1600 Formerly Tottenham was noted for its “greens,” in the 
centre of one of which stood the famous old elm trees called 
the “Seven Sisters”, these were removed m 1840, but the name 
IS preserved m the Seven Sisters road Bruce castle, on the site 
of the old mansion of the Bruces, but built probably by Sir 
William Compton in the beginning of the i6th century, was 
occupied by a boarding school founded by Mr (afterwards Sir) 
Rowland Hill m 1827 on the system he instituted at Hazlewood 
Birmingham It became public property in 1892, the grounds are 
now used as a public park All Hdllows church, Tottenham, was 
given by David, king of Scotland (c 1126) to the canons of the 
church of Holy Trinity, London and parts of the old building still 
remain 

In the reign of Edward the Confessor the manor of Tottenham 
was held by Earl Waltheof, and passed later, by marriage, to 
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tim royal family of Scotland, and so to Robert Bruce and his 
oO<^heirs The parliamentary borough of lottenham returns two 
members to parliament 

WilUam Bedwell, the Arabic scholar, was vicar of Tottenham and 
published in 163 a a Brief e Desmptwn of the Towm of Tottenham, in 
which he printed for the first time the burlesque poem, the Turna 
meni of Tottenham 

TOTTENVILLE, a former village of Richmond county, New 
York, USA, and since 1898 a part of New York city It is on 
the southern shore of Staten Island in New York bi> and on 
Staten Island sound, about 20 m SW of the south extrunity 
of Manhattan Island The ‘‘Billopp House” here (still standing) 
was the scene of the conference, on Sept ii, 1776, between Lord 
Howe, representing Lord North, and Benjamin Franklin John 
Adams and Edward Rutledge, representing the Continental Con- 
gress, with regard to Lord North's offer of conciliation This 
house, originally called the “Manor of Bentley,” was built by Capt 
Chnstopher Billopp (1638-1726), who sailed from England in an 
irmed vessel the “Bentley” m 1667 and by circumnavigating 
Staten Island m 24 hours, made it, under the ruling of the duke 
of York, a p^irt of New York From the duke of York he received 
1 163 ac of land including the present site of Tottenville The 
village was long known as Bentley but in 1869 was incorporated 
(under a faulty charter, revised in 1894) as Tottenville appar 
(ntly m honour of Gilbert Totten, a soldier in the Revolution 

TOUCAN, the Bri7ilian 
name for a bird of the family 
Ramphasttdae, characten/ed by 
their huge but light beaks 
The type of the family is 
Rhamphastes toco, of Guiana and 
Brazil The beak 8m long and 
pn high at the base is deep 
orange with a large black spot 
TOUCANS FOUND ONLY IN THE near the tip Ihc eye is sur 
WESTERN HEMISPHERE ^^unded by a bare orange space, 

the plumage is black except for the white throat edged beneath 
with red The tail is nearly square In many allied species the 
bill IS parti coloured R vitelhnus inhabits Trinidad but all the 
remaining members of the family are confined to the mainland 
where thev do not extend north of Mexico In the Andes they 
reach an elevation of 1 0,000ft , 

TOUCH, SENSE OF In the environment of every animal, 
the sohd, impenetrable objects with which it may collide play an 
important part Sensitiveness to touch, comparable to our own 

IS therefore gener illy developed 
The manner in which an animal 
reacts to contact stimuli depends, 
principally, on the force of 
the contact All such stimuh 
which exceed a certain degree act 
as repellants, and feeble defence- 
less animals seek to escape from 
them This is evident already in 
the simplest animals, such as 
the amoeba It is sufficient to 
touch one of the protruded 
pseudopodia of an amoeba with a 
pointed, glass needle to bring 
about Its immediate retraction 
Already in many infusonans 
there are extraordinarily de 
veloped tactile cilia, if another animal comes into contact with 
them, It causes the infusorian to swim hastily awa> (fig i) 

In multicellular animals the reaction to mechanic il impulses 
differs very much, in accordance with the defensive powers of 
the ihdividual This is sufficiently well known in the higher 
animals Defenceless animals, such as earthworms or gastero- 
pods, flee, or withdraw into their protective shells, on the other 
hand, those capable of defending themselves such as the large 
Crustacea, cuttlefishes or sea urebns meet the assault by active 
defensive movements The example last mentioned is, perhaps, 


of sufficient interest for it to bt discussed more particulariy 

If we touch 1 sea urchin on an> part ot its suriate one ot 
three thing happens In the first case all the spines which ixt 
situated m the neighbourhood of tin part stimulated bend towards 
it If somt anmnl the cause of the contact if would thus 
be gnevously stung by the sharp spines and put to flight In 
the second cise the pfdicellmac come into ictioii (fig ) 

I litse are pincers consisting ol 
three small snipping bhdes on i 
pliant stalk lhe> turn towirds 
the plaic whence the contact 
stimuh proceed and wave their 
gaping jaws rapidly to and fro 
They bite firmly into the skin of 
the enemy, or into its hairs and 
assist either in putting it to 
flight or m holding it t ist ind 
bringing it into contact with 
the tube feet round the mouth 
where it is consumed Lastl> 
m a third case the whole sea 
urchin moves m a direction 
calculated if possible to take 
it out of the sphere of the 
stimulus 

I The common crab, particularly 
* the malt reacts to strong con 
^ tact stimuli by assuming its ver> 
characteristic defensive attitude 
It turns towards Us opponent and presents Us widely opened 
pintcrs If the enemy still eontmues to approach, it strikes at it 
with great force 

Some animals arc able to assume an appearance of death when 
attacked Ihc most pregnant examples of this are furnished by 
insects The death-feignmg reflex usually consists in the animal 
di iwmg in Us legs ind remaining perfectly motionless con 
tinuing thus even if maltreated m the most violent manner In 
such a case the issailmt, a bird for example thinks it is dealing 
with a dead thing insteid of a food animal and gives up the 
attick Insects such as these which feign deUh, usudll> resemble 
verv closely some mmimatc object, such as a piece of wood or 
a twig The stick insects provide the best known eximplcs of 
this 

As w IS mentioned at the beginning the sense ot touch often 
serves to prevent an ammil dashing itself igainst hard objects 
when moving from place to place The whirligig beetle Gvnnm 
which we see skimming rapidly to and fro over the surface of 
the water m summer, bears eloquent witness to the degree of 



OF ANTENNA (B) JOHNSTON S ORGAN (D) ANTENNARY FLAGELLUM 

sensitiveness att untd The caretul observer will soon perceive 
that these lively little creatures never collide with any object 
which may be floating on the suriaet of the water, the> also do 
not run against one another dthough, often many may be skim 
ming about in a restricted space The sense organs which render 
this possible are situated in the feelers as Eggers has proved 
The antennary flagella are borne free m the air, their amputation 
does not cause alterations m the animal's conduct On the other 
hand, the second basal joint rests on the water hke a float (fig 3) 
It contains numerous sensory cells, beanng stylets which are 




Fig I — DiOPHRYS HYSTRIX AN IN 
FUSORIAN WITH PARTICULARLY 
LONG TACTILE CILIA (AFTER VON 
BUODENBROCK) 



Fig 2 — SURFACE OF SEA URCHIS 
UNDER MECHANICAL STIMULATION 
BY NEEDLE N AND HAIR H T IS ^ 
TUBE FOOT 
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grouped together m “Johnston’s organ ” With the assistance of 
these the animal perceives in some way the proximity of sohd 
objects , It may, perhaps, react to the waves of water reflected to 
It by these objects 

Among vertebrates, bats are able to perform a, perhaps, even 
greater feat As was known already to the naturalists of the i8th 
century, even blind bats are able to avoid all obstacles which 
may be placed in their path 

An opposite condition to that discussed hitherto prevails in 
not a few eases in which the animal seeks to establish contact 
with d solid object, and is uneasy if it cannot do so This phe 
nomenon has been given a special name, and is known as “thig 
motropism ” In most animals the soles of the feet are usually 
placed m constant contact with solid bodies The vigorous at- 
tempts at “righting” which are made by almost every animal if it 
falls upon Its back, until it regains its feet onte more, are due, 
m many cases, to the effort to bring the feet igam into contact 
with solid bodies This may be seen particularly well m insects 
If we put a caterpillar upon its back it immediately rights itself 
If, however, we place between its feet a twig to which it can 
ulhere, it remains peacefully upon its back, and even eats in this 
position The following experiment is easily carried out and 
shows this every clearly A thrcid is gummed firmly on to the 
back of a fly and is then attached to a stand, the feet of the 
ins( et being illowcd to hang down free If, now, a small ball of 
paper is placed between them, the fly begins at once to run about 
upon It 

The normal running movement, therefore, follows contact of 
the feet with the solid object In leeches contact stimuli are of 
particular importance m locomotion Uexkuell showed that in 
these animals a quite delinite co ordination exists between the 
iction of the suckers and the contraction of the muscles of the 
body When the leech is adhering b\ means of its posterior 
sucker, it stretches out its body at full length searching thus for 
i suitable surface on which to fasten its antenor sucker When 
(he anterior sucker is attached the posterior sucker relaxes its 
hold, and immediately a reflex contraction of the longitudinal 
muscles of the body takes place Both phases, taken together 
give rise to the characteristic looping motion of the leech (5< e 
fig 4 ) If, however, we throw the leech into water without giving 



F16 4 — CRAWLING MOVEMENT OF A LEECH (A~D) POSTERIOR SUCKER 

18 ATTACHED AND THE WORM EXTENDED (E-G) ANTERIOR SUCKER IS 
ATTACHED POSTERIOR IS FREE ANIMAL IS CONTRACTED (H-l) RE 
ATTACHMENT OF THE POSTERIOR SUCKER 


it an opportunity of attaching itself by one of its two suckers, 
swimming movements at once take place 
Thigmotropism, however, appears also in quite another form 
It was thought at first that many animals which are in the 
habit of dwelling in narrow tubes (such as many worms), or in 
crevices in wood, or under bark are led to seek out their hiding 
places through an aversion to hght The truth of the matter is 
that such an animal feels comfortable only if its body is in con- 
tict, as much as possible, on all sides, with sohd surfaces 
Ihigmotropic worms will also creep into glass tubes, and some 
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Fig 5 — LEECH SUP 
PORTING WEIGHT (AFTER 
CAHNHEIM AND UERKULL) 


insects hide between glass slides, in spite of being fully expoaet) 
to dayhght when m these retreats Under natural conditions, the 
thigmotropic animal thus ayoids the covetous eyes of its enemies^ 
since in nature there are no transparent sohd objects 
Sensitiveness to mechanical stimuli has a very important use 
m the sense which in higher animals makes them aware of the 
relative position of the parts of the body To the majority of 
human beings it certainly appears quite as 
a matter of course that they are able to 
lake hold of their noses with their hands 
Science teaches, however, that this is pos 
sible only through stimulation of numer 
ous sensory cells in the skin, which art 
pulled or pressed when the arm or the 
hand is n oved If the skin is narcotized 
the power of touching any particular part 
of the body is lost 

It is of interest that some of the lower 
animals, particularly arthropods, possess a 
similar sense Insects and Crustacea show 
this m the very vigorous way in which 
they clean the limbs and the body, mak 
mg use of legs specialized for this purpose 
Ihe precision with which the decapod 
Crustacea, after moulting, place fresh 
statoliths in their statocysts is astonishing 
(See also Hearing ) They seize grams of sand, or similar ma 
terial m their delicate pincers, and are able to introduce them into 
the statocyst through its minute opemng 
As regards the lower animils, we do not yet know anything 
for certain about the localization of the sensory cells which func 
tion in these movements In Crustacea, this faculty is distributed 
apparently among sensory hairs in the region of the joints, in 
insects we know that there are free nerve endings in the skin 
of the joints 

To the mechanical sense belongs also the sense of “strength ” 
When a man lifts a weight, he notices exactly if it is heavy or 
light and, according to this sensation, he regulates the amount 
of energy to be expended The leech shows that a similar sense 
IS present also in the lower animals It has been mentioned 
already that this animal contracts when the anterior sucker is 
attached and the posterior sucker is free When the animal is in 
this position we can force it to lift fairly heavy weights, which 
under certain circumstances, it will support for hours together 
(Sti hg 5 ) If we cautiously hold up the weight with one hand 
the worm experiences a sensation of considerable relief, and alters 
the impulse it sends to its muscles This is clearly proved by the 
fact that, as soon as we withdraw our hand again, the worm is 
drawn out by the weight which it formerly had supported 
Stimulation of the Nervous System by Mechanical Influ 
ences — Every organism, in order to be able to move vigorously, 
requires constant stimulation from without To man this state 
ment does not appear very credible, but it can occasionally be 
proved quite clearly in the lower animals In the article on 
Hfaring, we have described the statocysts of the lower organ 
isms, which usually act as balancing organs It has been generally 
proved by experience, that the animals fall into an enduring state 
of debility after these statocysts have been removed by an opera 
tion They are no longer able to make powerful movements, we 
can express mathematically the amount of diminution in the 
gripping power of the chelae of a crustacean caused by the 
removal of the statocyst It is not yet determined for certain 
how this connection between the statocysts and the muscular 
strength is to be explained Apparently, the mechanical stimula 
tion of the sensory cells of the statocyst by the statohths affects 
the central nervous system of the animal, thus, as we may say 
rousing It into activity in a somewhat similar manner to that in 
which coffee stimulates a tired man 
Fhes furnish a particularly remarkable instance of this In 
these insects, the posterior wings are transformed into oscillating 
clubs or “halteres,” which, during flight, move simultaneously 
with the wings, with great rapidity (figs 6a, fib) If these 
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clubs arc removed or stuck down firmly, the insect is no longer 
capable of flight It can neither rise from the ground nor main- 
tain itself in the air It appears from this that the active move- 
ment of the haltercs is essential Formerly, it was thought that 
the halteres were a kind of balancing organs, and it was believed 
that the fly lost its power of balance after they had been removed 
This, however, is excluded by the extremely minute size of the 



(B) LONGITUDINAL. SECTION THROUGH A HALTERE SHOWING SENSE 

ORGAN AT THE BASE (AFTER PFLUGSTEDT) 

halteres Now, however, numerous sensory cells affected by 
mechanical stimuli have been found on the basis of the halteres 
These are so arranged that they must be vigorously stimulated 
by the movement of the halteres, which apparently, has this 
stimulation as its object We may assume that this affects the 
nervous system of the fly in a similar way as stimulation of the 
statocyst affects crustaceans The fly is able to send the necessary 
impulses to the muscles of flight only if this constant stimulation 
IS present 

Wilie has recently discovered a similar, and, considered as a 
whole certainly still very problematical contrivance in the Brazil- 
ian locust Rhiptptenx chopardt This insect bears sense organs 
on the under side of its hind legs, if these are put out of action 
by being stuck down, the insect is prevented from springing and 
flying 

Structure of Tactile Organs — There is not very much to 
be said on the subject of the anatomy of the sensory cells which 
serve for the transmission of mechanical stimuli It has been 

mentioned already that, even 
among unicellular animals (in- 
fusoria) tactile cilia are oc- 
casionally to be found {See 
tig 1 ) In multicellular ani- 
mals there are frequently found, 
projecting from the surface 
of the body, groups of cells 
bearing small hairs like cilia, 
which are usually considered to 
be tactile organs (fig 7 and 8) 
Several of these organs from the 
skin of different kinds of 
Echinoderms are shown m fig 7 
In fig 8 IS represented a “sen 
silla ’ from the skin of the leech 
In yet other cases we find what 
are called free nerve-endings (fig 
9), the nerve cells, which are 
deeply situated beneath the skin sending one or many fine 
processes up to the outer surface Unfortunately, in no case 
can It be proved definitely that the groups of sensory cells men- 
tioned really serve for the perception of mechanical stimuli The 
only way in which this might be determined, namely by remov- 
ing the organs by an operation and experimenting with the 
animals thus treated, is not practicable owing to the large number 
of the organs, which usually are distributed over the whole surface 
of the skin This difficulty of proof occurs also when dealing with 
arthropods, in which the tactile organs exhibit an astonishing 



Fig 7 — EPITHELIAL SENSE ORGANS 
OF ECHINODERMS 


(A) Ophurold transvttrt« s«ction 
through tho w«il of «n ambulaoral 
foot (B) Saa-cuoumber epithalial 
senso*organ from a tentaoia, (C) 
Saniory papilla from an ambulacra! 
foot of a feather ttar 


diversit> The rule that the cuticle is particularly thin where 
the sensory cells are situated (see fig 10) applies to all ihcst 
creatures (insects, crustaceans spidero) When a sensory ctll 
is quite separated from the c3jj,erior by a layer of chitin it is ini 
possible that it can perceive chemical stimuli ind w( 
assume with some degree of probability that it is in orgin for 
the perception ot mechanical stimuli 

Among (.rustacta the most gtmril form in which these occur 
is the sensory hair, in insects wc tind in uldition scnsor> cones 



Fig 8 — SENSILtA FROM THE SKIN 
OF A LEECH WITH OPTIC CELLS AND 
APPARENTLY TACTILE CELLS (AFTER 
HACHLOFF) 



SHOWING FREE NERVE ENDINGS 
(AFTER RETZIUS) 


(fig 10 B), sensory pits (10 C) cup shaped sense organs (hg 
TO D) and so forth In insects only there is found also a par 
ticular kind of sense organ the chordotonal organs In form thc\ 
are like a cord stretched between two flat surfaces of the bod\ 
wall and doubtless function when these surfaces art displaced 
m any way The following parts may be distinguished in them — 
the sensory cell with the proximal enveloping cell the distal cn 
veloping cell (cap cell) which connects the peculiar stylet (sco 



FlO ID — FOUR DIFFERENT KINDS OF TACTILE ORGANS FROM THE 
WATER BEETLE (AFTER HOCHREUTHER) 


lopala) with the hypodermis and lastly the ligament which 
spans the whole apparatus Such organs are found singly or in 
groups on the body and extremities of insects The organs which 
most resemble them are “Johnston’s organs” in the feelers (Set 

fig 4) 

In the auditory organs of insects the chordotonal organs ctr 
tainly receive the sound wa\es, what purpose they serve in 
Johnston’s organ, or in the simpler organs, is not yet known 

The Sense ot Temperature. — Since heat, as is well known 
consists m a mechanical vibration of molecules, the sense of tern 
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peraturc, also, must be included m the mechanical sense It goes 
without saying that the higher animals possess a sense of tempera- 
ture which IS very similar to that of human beings It is of 
greater interest to prove its presence in the lower animals The 
simplest method of deciding whether an animal reacts to heat 
btimuli IS by the use of the temperature organ This consists of 
a narrow box about a meter m length, the bottom of which is 



ING VIBRATORY MOVEMENTS OF THE WINGS (AFTER DOTTERWClCH) 

heated at one end, ind, at the other, is cooled with ice If a 
number of small animals, such as ants, are placed in the box, 
they avoid both the hot and the cold ends, and seek for a part 
m which a temperature prevails which suits them best 

Bees furnish a very fine example of an extraordinarily developed 
temperature sense During the time when the eggs art hatching, 
they keep the mtenor of the hive at a very constant temperature 
of 35® (Hess, Himmcr) The observed variations often he within 
half a degree, that is to say, bees regulate the warmth of the hive 
just as exactly a8 mammals regulate the temperature of the blood 
It goes without saying that they must possess sensory cells by 
means of which they pierceive heat They raise the temperature 
of the hive apparently by muscular movements, over-heating they 
counteract by carrying in water and allowing it to evaporate 
Nocturnal Lepidoptera regulite the temperature of the body 
before flying As a result of the heat produced by muscular activ- 
ity, they attain, during flight, a temperature of about 36-40® 
Before they fly off, they mike very rapid, vibratory movements 
with their wings, bussing or whirring This, as Dotterweich has 
recently proved, is simply to raise tht temiierature of the body 
As soon IS the flight temperature is reached they fly off Fig 11 
represents, graphically, the raising of the body temperature during 
this vibration 

Very little is known, up to the present time, of heat perception 
in the rest of the Invertebrata ' (W v Bud ) 

For the sensory function of touch m man see Skin, Sensory 
I UNCTIONS OF 

TOUCH-ME-NOT {ImpaUefis Noh-‘tangere), a plant so 
called from the fact that the fruits are extremely explosive, the 
V lives rolling up inwards and scattering the seeds when touched 
The genus Impattens (family Balsaminaceae) includes about 340 
s|3ecies, found in tropical and north temperate regions, and espe- 
cially abundant m the mountains of India and Ceylon Many are 
cultivated ornamental flowers {See Impatiens ) 

TOUL, a garrison town of north-eastern France, m the de- 
partment of Meurthe-et-Moselle, 21 m W of Nancy on the 
Eastern railway Pop (1Q26) 10 113 Toul (Tuttutn) was origi- 


nally capital of the Leuci, in the Belgic Confederation, and ac 
quired great importance under the Romans It Was evangelized 
by St Mansuy in the 4th century, and became one of the lead- 
mg sees of north-east Gaul After being sacked successively by 
Goths, Burgundians, Vandals and Huns, Toul was conquered by 
the Franks m 450 Under the Merovingians it was governed 
by counts, assisted by elective officers The bishops became sever 
eign counts m the loth century, holding only of the emperor, rffid 
for 300 years (13th to i6th centuries) the citizens maintained 
a long struggle against them Together with Verdun and Metz, 
the town and its domain formeil the territory of the Trois 
Eveches Toul was forced to yield for a time to the count of 
Vaudemont in the 12th century and twice to the duke of Lor 
rame in the 1 5th Ch irles V made a solemn entry into the town 
in 1544, but in 1545 it placed itself under the perpetual protec- 
tion of the kings of France Henry II took possession of the 
Trois Evech6s in 1352, but the territory was not officially incor 
porated with France till 1648 Henry IV was received m state 
m 1603, and in 1637 the parlemcnt of Metz was transferred to 
Toul In 1700 Vauban rebuilt the fortifications of the town In 
1790 the bishopric was suppressed and the diocese united to that 
of Nincy Toul capitulateii m 1870 
The church of St Etienne, which was formerly a cathedral, 
has a choir and transept of the 13th century, the nave and aisles 
are of the 14th, and the fine faqade of the last half of the 15th 
There are two western towers The two large lateral chapels 
of the nave are m the Renaissance style South of the church 
there is a fine cloister of the end of the 13th century which was 
much damaged at the Revolution The church of St Gengoult, 
chiefly late 13th or early 14th century, has a fatjade of the 15th 
century and a i6th century cloister in Ilamboyant Gothic The 
hotel dt-vtlle occupies a building of the i8th century, once the 
episcopal palace Toul is the scat of a sub prefect The industries 
include the manufacture of porcelain, trade is in wine and brandy 
TOULON, a seaport and first class fortress and naval station 
of France, department of Var, capital of the arrondissement of 
Toulon, on the Mediterranean, 42 m E S E of Marseilles Pop 
(1926) 92,759 The Roman lelo Martius is supposed to have 
stood near the lazaretto The town was successively sacked by 
Goths, Burgundians, Franks and Saracens Until conquered by 
Charles of Anjou m 1259, it was under lords of its own, and 
entered into alliance with the republics of Marseilles and Arles 
bt Louis, and especially Louis XII and Francis I strengthened 
Its fortifications It wis seized by the emperor Charles V m 1524 
and 1536 Henry IV founded there a naval arsenal which was 
further strengthened by Richelieu and Vauban made the new 
dock, a new enceinte, and several forts and batteries In 1792 
the royalists of the town sought the support of the English and 
Spanish fleets cruising in the neighbourhood The Convention 
having replied by putting the town hors la lot, the inhabitants 
opened their harbour to the English The army of the republic 
now (1793) laid siege to the town, and on this occasion Napoleon 
Bonaparte first made his name as a soldier The forts command- 
ing the town having been taken, the English ships retired after 
setting fire to the arsenal Under the Directory Toulon became 
the most important I rench military fort on the Mediterranean , 
here Napoleon organized the Egyptian campaign 
The bay, which opens to the east, has two divisions, the Grande 
Rade and the Petite Rade, it is sheltered on the north and west 
by high hills, closed on the south by the peninsula of capes Sici6 
and Cepet, and protected on the east by a huge breakwater The 
forts of St Marguente, of Cap Brun, of Lamalgue and of St 
Louis to the north, and the battery of the signal station to the 
south, the battery of Le Salut to the east, and the forts of Bala- 
guier and L’Aiguillette to the west protect the entrance The bay 
of La Seyne lies west of the Petite Rade, and is defended by the 
forts of Six-Fours, NapoMon (formerly Ft Caire), and Malbous- 
quet, and the batteries of Les Ar^nes and Les Gaus To the north 
of Toulon rise the defensive works of Mt Faron and Ft Rouge, 
to the east the forts of Artigues and St Cathenne, to the north 
east the formidable fort of Coudon, and to the south-east that of 
CoUe Noire respectively donnnatnif the highway into Ital|y and 
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the valley of Hyhtts with the Bay of Carqueiranne The modem 
quarter lies to the north of the old town The chief buildings 
are the former cathedral of St Mane Majeure (from the 5th 
century Toulon was a bishop's see till iSoi, when it was annexed 
to that of Fr^jus)» the church of St Louis, the naval and military 
hospital, a naval school of medicine, a school of hydrography, 
and large barracks The imports are corn, wood, coal, hemp and 
salt provisions , the exports are salt, figs, raisins, almonds, oranges, 
cloth, bauxite ore, cork, soap and oils The principal industries, 
apart from the arsenal, are shipbuilding, fishing and wine growing 
The interesting buildings and gardens of the hospital of St 
Mandner stand on the peninsula of Cape C6pet, and near them 
is the lazaretto Toulon is the seat of a sub-prefect of a chamber 
of commerce, a board of trade arbitrators and of a permanent 
maritime tribunal 

Toulon is the most important oi the French dockyards md is 
the headquarters of the Mediterranean fleet The arsenal which 
was created by Louis XIV — ^Vauban being the engineer of the 
works — ^lies on the north side of the Petite Rade This is ap- 
proached from the Grande Rade by passages at the north and 
south ends of a long breakwater which extends from the direction 
of Lc Mounllon towards the C^pet peninsula Outside in the 
Petite Rade is a splendid protected anchorage for a great fleet, 
the whole being commanded by many forts and batteries There 
ire four great basins (darses) approached from the Petite Rade — 
the Vieille Darse, to the east on the side of Le Mounllon, the 
Darse Vauban, next to it, and the Darse de Castigneau and the 
Darse Missiessy, farther to the west Shipbuilding and its acces 
sory trades are earned on at Toulon (H J F ) 

The Battle of Toulon — ^This battle was fought off the port 
from which it takes its name on February 11, 1744 An allied 
I ranco Spanish fleet of 28 ships was in harbour commanded by 
M de Court and was being watched by a British fleet of similar 
si/e under Admiral Mathews England and Spain had been at 
war since 1739, but England and France though on opposite sides, 
hid not yet actually declared war on one another Spam was 
tmployed at this time in sending troops to North Italy for an 
ittack on Austru’s Italian possessions, and France was helping 
her by placing Toulon at her disjiosal as a base from which to 
operate, and also by providing about two thirds of this fleet which 
was to convoy them In these circumstances as it was his busi- 
ness to prevent the despatch of these troops, Mathews felt he 
would be justified m attacking the French as well as the Spaniards, 
should the former’s proffered ass stance with their Mediterranean 
fleet materialise The combined fleet put out of Toulon on 
T ebruary 9 and to Mathews’ surprise, made off on a southerly 
course If he were to follow them, he would uncover Toulon and 
the trinsports would slip out, on the other hand, if he waited for 
the transports, the enemy’s fleet would not be brought to action 
The English admiral decided in these circumstances to go after 
the fleet and bring it to action quickly, at any cost, and by any 
means, and then to double back and intercept the escaping trans- 
ports Consequently he dashed after the enemy He himself was 
commanding the centre Lestock, the second m command, the 
rear, and Rowley the van 

Misunderstood Plan —According to the fighting instructions 
of the day, it was Mathews’ duty first, if possible, to obtain the 
windward position This he did Then, before he bore down on 
the enemy to what distance he considered suitable, he was so 
to arrange his line that the ends would be conterminous with 
those of the enemy, so that, when parallel battle was finally 
joined, each ship would be opposed to the corresponding ship m 
the enemy’s line Clearly, however, Mathews’ plan was hardly 
compatible with such instructions If he was to wait until his 
whole hne was covering the allies before attacking, he was the 
less hkely to be back off Toulon m time to deal with the trans- 
ports Consequently, when Rowley’s squadron was opposite the 
allied centre, and his own opposite the allied rear, Mathews 
signalled the attack He was further influenced to this course 
by the fact that the British rear was far behind and to the east, 
owing, so Its commander said, to variable breezes and adverse 
currents^ m this connection, however, it must be noted that there 
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was bad blood between Lestock and Mathews, the former was 
sullen, and the latter not without grave defects of tempier — he 
was ‘T 1 Funbundo” to the Italians Previously to the attack 
Mathews had been flying the signal for the line — obviously ap 
plicable to Lestock — but when the commander-in-chief flew also 
the signal for battle clearly meaning that Lestock should come 
up and take on the unengaged allied van before it should get 
about to assist the centre and rear, the second in command ho\( 
to and did nothing on the grounds that Mathews was alread> 
falling his place opposite the enemy s rear and that consequent!) 
there was nothing for him to do His action can scarcely be 
justifaed except on technical grounds 

Confusion of Sis^nals — The remainder of the British fleet 
was also puzzled at being ordered to attack before the whole 
enemy line was covered, and in this connection it must be re 
membered that Mathews had at his disposal no signals other than 
those ordering the movements laid down in the fighting instruc 
tions, and no means of conveying to his subordinates his decision 
that on this occasion these instructions did not apply The 
centre bore down on the enemy eventually, but m considerable 
confusion Some of Rowley’s squadron also attacked, but thc> 
were nervous of being doubled by the unoccupied allied vm and 
the leading ships correctly beat to windward to prevent this 
Eventually M dc Court realizing that the Spaniards who formed 
his rear were hard pressed, ordered his whole fleet about ind as 
the fresh ships came into action Mathews broke off the battle 
The only prize was the Poder, taken by Ciptain Hawke 

Verdicts of Courts martial — ^A record number of courts 
martial followed and it is impossible to deal with them all here 
Lestock was acquitted on the technical grounds indicated above 
but Mathews was sentenced to dismissal from the service He 
had, with such ships as supported him properly fought cnergeti 
cally, he had dispersed the Spanish squadron of the allied fleet 
he had forced the enemy into Barcelona and even resumed his 
work off Toulon He was dismissed becaust in Irving to force a 
decision m difficult circumstances he hid trespassed agnnst the 
fighting instructions of his dav 

Bibliography — J b Corbett, Fighting Instructiom, Navv Records 
Society (itjo*,) Fi W Richmond, The Aai'y m the War of 17^0-48 
(1920) (G A R C , J G B) 

TOULOUSE, a city ol south-western I ranee capital of the 
department of Haute Garonne 443 m S by W of Pans bv 
the Orleans railway and 159 m SE of Bordeaux by the Southern 
railway Pop (1926), 152580 Toulouse stands on the right 
bank of the Garonne, which here describes a curve round which 
the city extends in the form ot a crescent On the left bank is 
the low lying suburb of St Cyprien The river is spanned b\ 
three bruiges — that of St Pierre to the north that of St Michel 
to the south, and the Pont Neuf in the centre, the last, a fane 
structure of seven arches East and north of the city runs the 
Canal du Midi, which here joins the lateral canal of the Garonne 

The church of St Sernin or Saturnin, whom legend represents 
as the first preacher of the gospel in Toulouse where he was 
perhaps martyred about the middle of the 3rd century, has an 
iith century choir, and is the largest Romanesque basilica in 
existence, being 375 ft from east to west and 210 ft in extreme 
breadth The nave (12th and 13th centuries) has double aisles 
The choir (nth and 12th centuries) ends in an apse, or rather 
chevet, surrounded by a range of columns, marking off an aisle 
which in its turn opens into fne chapels Against the northern 
wall IS an ancient table d'autel, which an nth century inscription 
declares to have belonged to St Sernin In the crypts are man\ 
relics which however, were robbed of their gold and silver 
shrines during the Revolution On the south there is a fine outer 
porch in the Renaissance style The church was restored in tht 
19th century The cathedral, dedicated to St Stephen, has an 
nth century nave and a 13th century choir, restored, the axis 
of which IS not m a line with that of the nave It is surrounded 
by 17 chapels The western gate is flanked by a huge square tower 
Over this gate there is a beautiful 1 3th century rose window The 
city contains other interesting old churches 

The principal secular buildings irt the cipitole with 1 long 



TOULOUSE 


324 

Ionic fagade built 1750-60, and the museum The law courts 
stand on the site of the old Chateau Narbonais, once the residence 
of the counts of Toulouse and later the seat of the parlement of 
Toulouse Toulouse is singularly nch in mansions of the i6th 
ind 1 7lh centuries, notably the Hdtel Bernuy, a fine Renaissance 
building and the Hotel d’Ass6zat of the same period The Maison 
dc Pierre has an elaborate stone fagade of 1612 
Toulouse IS the scat of an archbishopric of a court of appeal, 
a court of assizes and of a prefect It is also the headquarters 
of the XVII army corps and centre of an educational division 
(acadenne) There are tribunals of first instance and of com- 
merce, a board of tnde arbitrators and a chamber of commerce 
The educational institutions include faculties of hw, medicine 
and pharmacy, science and letters, a Catholic institute with 
faculties of theology and letters, schools of veterinary science 
fine irts and industrial sciences and music, and an agricultural 
institute Toulouse, the principal commercial ind industrial 
centre of I angucdoc, has important markets for horses, wine, 
grain flowers leather oil and farm produce Its numerous indus 
trnl establishments include the national tobaeco factory 
History — Tolosa does not seem to have been a place of great 
importance during the early centuries of the Roman rule in Gaul, 
though in to6 b c the pillage of its temple by Q S Cepio, after- 
wards routed by the Cimbn give rise to the famous Latin proverb 
habet aurum Tolosannm, in allusion to ill gotten gams It pos- 
sessed a circus and an amfihithcatre, but its most remarkable re 
mains are to be found on the heights of Old Toulouse (veins 
Tolosa) some 6 or 7 m to the east where huge aeeumuhtions of 
broken pottery and fragments of an old earthen wall mark the 
site of an ancient settlement The numerous coins that have 
been discovered on the same spot do not date back farther than 
the 2nd century bc ind seem to indicate the position of a 
Romm trading centre then beginning to occupy the Gallic hill 
fortress that in earlier da>s had been the stronghold of the native 
tribes dwelling on the river bink Tolosa does not seem to have 
been a Roman colon) but its importance must have increased 
greatly towards the middle of the 4th century It is entered in 
more thin one itinerary dating from about this time, and Ausonius 
illudcs to It in terms implying that it then had a large population 
In 419 It wis made the capital of his kingdom by Walha king of 
(he Visigoths and under his successors it wis the centre of the 
great Visigothic kingdom On the defeit of Alanc 11 (507) 
loulousc fell into the hands of Clovis, who carried away the 
ro>al treasures Under the rule of the Merovingian kings Toulouse 
seems to hive remained the greatest city of southern Gaul It 
hgurts prominently in the pages of Gregory of Tours and Sidonius 
Apollin iris About 628 Dagobert erected South Aquitaine into a 
kingdom for his brother Charibert, who chose Toulouse as his 
capital lor the next 80 years its history is obscure, till we 
reach the davs of Charles Martel when it was besieged by Serna 
the leader of the Saracens from Spam (c 715-720), but delivered 
by Ludes, “pnneeps Aquitaniac Its real history recommences 
m 7 So or 781 when Charlemagne appointed his little son Louis 
king of Aquit imt, with Toulouse for his chief city 
During the minority of the young king his tutor Chorson ruled 
It loulouse with the title of duke or count Being deposed at 
(he C ouncil of Worms (790), he was succeeded by William Court 
ne/ the traditional hero of southern France, who in 806 retired 
to his newly founded monastery it Gellone where he died in 812 
In the troubles of the century Toulouse suffered in common with 
the rest of western Europe It was besieged by Charles the Bald 
in 844, and taken four years later by the Normans, who in 848 
had silled up the Garonne as far as its walls About 852 Ray 
mond I , count of Qucrcy, succeeded his brother Fridolo as count 
of Rouergue and Toulouse, it is from this noble that all the 
later counts of Toulouse trace their descent 
Dating from the iith century the counts of Toulouse were the 
greatest lords m southern France Raymond IV, the crusader, 
issurned the formal titles of marquis of Provence, duke of Nar 
Ixinne and count of Toulouse While Raymond was away in the 
Holy Land, Toulouse was seized by William IX , duke of Aqui- 
taine who claimed the city in right of his wife Philippa, the 


daughter of Wilham IV , but was unable to hold it long (1098- 
iioo) The rule of Raymonds son and successor Bertrand, also 
a crusader, was disturbed by the ambition of Wilham IX and 
his grand-daughter Eleanor, who prevailed upon her husband 
Louis VII to support her claims to Toulouse by war On her di 
vorce from Louis and her marriage with Henry II , Eleanor s 
claims passed on to this monarch, who at last forced Raymond V 
to do him homage for Toulouse Raymond V , the patron of the 
troubadours died in 1194 and was succeeded by his son Raymond 
VI , under whose rule Langqedoc was desolated by the crusaders of 
Simon de Montfort who occupied Toulouse m 1215, but lost 
his life in besieging the city in 1218 Raymond VII , the son of 
Raymond VI and Joan of England, succeeded his father in 
1222, and died in 1249, leaving an only daughter Joan, married 
to Alfonso the brother of Louis IX On the death of Alfonso 
and Joan in 1271 the vast inheritance of the counts of Toulouse 
lapsed to the Crown From the middle of the 12th century the 
people of Toulouse seem to have begun to free themselves from 
the most oppressive feudal dues An act of Alphonse Jourdam 
(1141) exempts them from the tax on salt and wine, and in 1152 
we have tracts of a ‘ commune consilium Tolosae” making police 
ordinances in its own name “with the advice of Lord Raymond 
count of Toulouse, duke of Narbonne, and marquis of Provence ” 

The parlement of Toulouse was established in 1443 and was for 
Languedoc and southern France what the parlement of Pans 
was for the north During the religious wars of the i6th centur> 
the Protestants of the town made two unsuccessful attempts to 
hand it over to the prince de Conde After St Bartholomew s 
Day (1572) 300 of the party were massacred Towards the end 
of the 1 6th century during the wars of the League, the parle 
ment was split up into three different sections, sitting respectively 
at Carcassonne or Beziers at Castle Sarrasm and at Toulouse 
Ihe three were reunited m 1596 Under Francis I it began to 
persecute heretics, and in 1619 rendered itself notorious by burn 
ing the philosopher Vanini The University of loulouse owes its 
origin to the action of Gregory IX who in 1229 bound Raymond 
VII to muntain four masters to teach theology and eight others 
for canon law, grammar and the liberal arts Civil law and 
medicine were taught only a few years later The famous “Floral 
Games” of Toulouse in which the poets of Linguedoc contended 
(May i-^) for the prize of the golden amaranth and other gold 
or silver flowers, given at the expense of the city were instituted 
in 1323-24 The Academie dts Jeux Floraux still awards these 
prizes for compositions in poetry and prose 

See L Ariste and L Brand Histoin populaire di Toulouse depute 
les ongtnes jusqu d ce jour (loulouse, 1898) (X') 

B&ttle of Toulouse, 1814 — Marshal Soult, retreating east 
wards after a senes of defeats (sie PI'NInsular War) took 
shelter within the defences of Toulouse The town lies on the 
rifdit (east) bank of the Garonne with a suburb, St Cyprien, in 
the re-entrant angle on the left bank In 1814 it was surrounded 
by fortified walls St Cyprien having also an outer line of earth 
works On the right bank the defences were (i) the walls, (2) 
the Languedoc canal, which covers the north and east sides, (3) 
the ndge of Calvinet, east of the canal, (4) the river Hers 
east of Calvinet and about two miles distant from the town 
Wellington’s plan was for Beresford’s corps to attack the southern 
end of Calvinet ndge by way of the Caraman and Lavaur roads 
while Freirc’s Spaniards advanced down the Albi road, captured 
the outlymjf Pujade hill, and attacked the Great Redoubt at the 
northern end of the ndge, to keep the defenders fully employed 
Hill was to demonstrate against St Cyprien on the left bank 
and Picton and Alten’s Light Division against the northern dc 
fences of the town Soult’s dispositions were as follows Maran 
sin’s division held St Cyprien, Travot’s division occupied the 
ramparts and the eastern stretch of the canal , Darncau’s division 
was along its northern stretch from the Albi road to the Garonne 
On the Calvinet ndge, Taupin was responsible for the southern 
end, including the La Sypi^re redoubts, Harpisse for Mas des 
Augustins, Villatte for the Great Redoubt, while Darmagnac 
covered the Albi road Each army numbered something under 
40 000, but it must be remembered that the French moral at this 
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time was at a very low ebb At 9 a m on April 10, 1814, Hill 
attacked St Cyprien and dunng the course of the morning oc- 
cupied the outer line of defences, the 3rd and Light Divisions 
closed up to the northern stretch of the canal and Freire gained the 
Pujade hill with little opposition Wellington’s plan necessitated 
Beresford’s marching southwards three miles up the valley of 
the Hers, straight across the enemy’s front and under direct fire 
of his guns The going was so heavy that it was noon before 
he reached the Caraman road, his men nearly exhausted and his 
guns stuck in the mud miles behind In spite of this he formed 
his corps for the attack, 6th Division on the right, 4th on the 
left, each m three lines Meanwhile Freire, impatient for glory, 
launched a premature attack down the Albi road After some 
initial success he was counter-attacked by Darraagnac and driven 
back with severe losses Beresford now began his advance and 
quickly drove Taupin s division from La Sypiere, but reinforce- 
ments from the town enabled the French to form a new line in 
front of the canal connecting with Mas des Augustins Beresford 
paused to rest his men and wait for his guns, whereupon Picton, 
contrary to orders, hurled his division against the fortified canal 
bridges near the Garonne, and was repulsed with heavy loss 
Wellington now ordered Beresford and Freire to renew their 
attacks upon the Calvinet redoubts Freire was again repulsed, 
but the 6th Division, after heavy and lluctuating hghting won 
possession of Mas dts Augustins and the neighbouring works 
Upon this Soult withdrew from the remainder of the ridge and 
when night fell the French were behind the canal, except for two 
bridgeheads at its southern end Wellington spent the nth 
bringing up ammunition supplies, but during that night Soult, 
fearful of being shut up in Toulouse, evacuated the town and took 
the road for Carcasonne The Allies lost 4,400 men, 1,800 being 
Spaniards, the French little more than 2,000 Vain losses, for 
Napoleon had abdicated a week previously (H L A F ) 

TOUNGOO or Taung ncu, a town and district in the Tenas 
scrim division of Burma The town is situated on the right bank 
of the river Sittang, 166 m N of Ringoon by rail Pop (1921) 
19332 From the 14th to the i6th century Toungoo was the cap- 
jtil of an independent kingdom The district has an area of 

6 I ^5 sqm , pop (1921), 381,883 The mam Rangoon Manda- 
lay railway is the chief means of communication The rainfall is 
between 60 and 90 inches Rice is the staple crop, there are some 
plantations of rubber Forests cover more than 5,000 sq m , of 
which large areas have been reserved yielding a large revenue 

TOURACOU, the name of certain birds belonging to the 
plantain eaters {Musophagtdai ) The term is often extended to 
cover the whole family, which is exclusively African 

The plantain eaters proper comprise the genus Musophaga 
They are birds the size of a crow, with the horny base of the bill 
prolonged backwards over the forehead The plumage is purple, 
with the top of the head and primaries deep crimson and, in M 
violaca, a white eye streak 

Ihe Touracous number some 15 species The white crested 
Fouracou (Juracus albtcnstatus) inhabits Cape Colony and Natal 

7 persa, from Guinea, is distinguished from the last by the pur 
pic, instead of green, wing coverts and tail The slate brown grey 
Touracou (Schtzorrhts concolor) inhabits Natal 

TOURAINE, a French province, bounded on the north by 
Orl^anais, west by Anjou and Maine, south by Poitou and east 
by Berry, and corresponding approximately to the modem depart- 
ment of Indre et Loire Touraine took its name from the lurones, 
the tribe by which it was inhabited at the time of Caesar’s con- 
quest of Gaul The capital city, Caesarodunum, was made by 
\alentinian the metropolis of the 3rd Lyonnaise, which included 
roughly the later provinces of Touraine, Brittany, Maine and 
Anjou The ecclesiastical provmce of Tours was apparently 
created during the episcopate of St Martin {fi 375-“4oo), who 
founded the ^bey of Marmoutier, near Tours, and whose tomb 
m the city became a celebrated shrine Tours was included m the 
territory of the Visigoths, but the Tourangeans refused to adopt 
the Anan heresy of their conquerors, and easily accepted the con- 
quest of the province by Clovis (c 507) The possession of 
Touraine was constantly m dispute between different Merovingian 
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princes, and the province enjoyed no settled peace until the reign 
of Charlemagne He established Alcuin as abbot of St Martin 
of Tours, under whom the school of Tours became one of the 
chief seats of learning in Gaul From Merovingian times, the 
administration of Touraine was entrusted to counts appointed b> 
the Crown The office became hereditary m 940 or 941 with 
Theobald the Old His son Odo I was attacked by Fulk the Black 
count of Anjou, and despoiled of part of his territory His grand 
son Theobald III , who refused homage to Henry I , king of 
France, in 1044, was entirely dispossessed by Geoffrey Martel of 
Anjou (d 1060) and the county of Touraine remained under the 
dommation of the counts of Anjou {qv) until 1204 Philip 
Augustus appointed William des Roches hereditary seneschal in 
1204, but the dignity was ceded to the Crown in 1312 Touraine 
was granted from time to time to pnnccs of the blood as an appa 
nage of the Crown of France In 1328 it was held by Jeanne of 
Burgundy, queen of France, by Philip, duke of Orleans, in 1344 
and m 1360 it was made a peerage duchy on behalf of Philip the 
Bold, afterwards duke of Burgundy Charles VII bestowed the 
duchy successively on his wife Mary of Anjou, on Archibald 
Douglas and on Louis III of Anjou It was the dower of Mary 
Stuart as the widow of Irancis II The last duke of Touraine 
was Francis, duke of Alenqon (d 1584) Pltssis les Tours had 
been the favourite residence of Louis XI , who granted many 
privileges to the town of Tours, and increased its prosperity by 
the establishment of the silk weaving industry The reformed 
religion numbered many adherents in Touraine who suffered 
in the massacres following on the conspiracy of Amboise Many 
Huguenots emigrated after the massacre of St Bartholomew and 
after the revocation of the Edict of Nantes the silk industry which 
had been mainly m the hands of the Huguenots, was almost de 
stroyed This migration was one of the prime causes of the 
extreme poverty of the provmce in the next century 

See the quarterly publication of the Mimoires of the SocUti arc hi 
ologtque de Touraine (3842, etc) which include a Dictionnairt giog 
raphtque historique et btographtque (6 vols 1878-84) by J X Carre 
de Busserollc There are histones of Touraine and its monuments b\ 
Chalmel (4 vols 1828) by S Bellanger (1843), bv Bourrasst (1838) 
See also Dupin de Saint Andr6 Hist du protest a ntti>me en Touraine 
(1885) , T A Cook, Old Touraine (1892) 

TOURCOING (tdbrkwan) a town of northern I ranee in 
the department of Nord, less than a mile from the Belgian fron 
tier, and 8 m N N E of Lille on the railway to Ghent Pop 
(1926) 79,491 Famed since the 12th century for its woollen 
manufactures, Tourcomg was fortified by the I Icmings in 1477 
when Louis XI of France disputed the inheritance of Charles the 
Bold with Mary of Burgundy but in the same year was taken and 
pillaged by the French In 1794 the Republican army, under 
Moreau and Souham, gained a decisive \ictory there over the 
Austrians Tourcomg is practically one with Roubaix to the south 
being united thereto by a tramway and a branch of the Canal de 
Roubaix The public institutions comprise a tribunal of com 
merce, a board of trade arbitrators a chamber of commerce an 
exchange and a conditioning house for textiles Together with 
Roubaix, Tourcomg ranks as one of the chief textile centres of 
trance Its chief industry is the combing spinning and twisting 
of wool, spinning of cotton and the manufacture of all kinds of 
woollen, cotton and silk goods, notably carpets To these indus 
tries must be added those of dyeing, the manufacture of hosier\ 
of textile machinery and of soap 

TOURING CAR A term widely used to describe an auto 
mobile of open body type with a folding top rcmo\able side cur 
tains and two fixed seats In the United States (1929) the word 
“phaeton” seems to be preferred to describe such a body leaving 
the name touring car for any automobile used for touring (Sa 
Phaeton ) 

TOURMALINE, a mineral of interest from several points 
of view, but of no commercial value, except occasionally when 
used as a gem-stone The name is from the Cingalese toramalh 
brown gem stones having come from Cevlon early m the i8th 
century The mineral is of interest chemically on account of its 
complex composition, containing, perhaps a greater vanetv of 
chemical elements than any other mineral ind these are present 
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in very vanable proportions Many attempts have been made to 
arrive at a general formula to express the composition The one 
now generally accepted is that of S L Pcnfield and H W Foote 
(1899), who regarded the several vaneties of tourmahne as salts 
of a hypothetical alumino borosihcic acid H9Al3(B0H)2Si40i9 
Here hydrogen is partly, but not wholly, replaced by aluminium, 
ferric and ferrous iron, chromium, manganese, magnesium, cal- 
cium, sodium, potassium lithium, etc , and fluorine is usually also 
present in small amounts Rather than a | 
single species, tourmaline thus represents 
an extensive senes of isomorphous min- 
erals, but the sub division into species is 
not practicable According to the predom 
inance of certain elements, a chemical dis 
linction has been made between iron 
tourmahne, magnesium-tourmahne and 
ilkah tourmahne 

All crystals of tourmahne belong to the j 
ditngonal pyramidal (heniimorphic hemi 
hedral) class of the rhombohedral system, | 

ind no vination can be detected in the in L__ 

ttrfacial angles correspording with the,;® 

Wide range in chemicil composition Ihe hemimorphic develop 
crystals are of interest m showmg a dif ment 
ferent development of faces at the two ends, the vertical 
trigonal axis, or principal axis, being uniterminal or polar At 
the upper end m fig i are two trigonal pyramids r and 0, 
ind at the lower end the trigonal pyramids r and e The crys- 
tals are usually prismatic in habit with one hexagonal prism 
a and i trigonal prism w, and between the two there may be sev- 
eral ditngonal prisms each of six faces All these prism faces 
ire deeply striated or furrowed parallel to the vertical axis, so 
much so that the cross section u usually tnangular with curving 
convex sides This charactciistic feature eniblcs the mineral to 
he readily distinguished from others of similir appearance 

Another interesting feature of tourmahne is shown in the pyro- 
clectncal properties, which art intmulely related to the hemi- 
raurphic or polar development of the crystals mentioned above 
When a cryst il is slightly warmed, one end becomes charged with 
positive electricity and the other end acquires a negative charge 
On cooling thi se charges are reversed This is well shown by dust- 
ing a cooling cr>stal over with a mixture of red lead and sulphur, 
when the yellow sulphur is ittrutcd to the positively charged 
end and the red leid to the negatively charged end A faceted 
gem stone of tourmahne may be tested m this way Tourmahne 
also shows the related phenomenon ot piezoelectricity When a 
plate cut perpendicular to the principal axis is subjected to varia- 
tions of pressure it develops positive and negative charges on the 
two surfaces Ihis property can he made use of for detecting small 
variations in pressure, as in depth-sounding apparatus 

The optical projitrUes art also of exceptional interest A ray 
of light entering a crystal of tourmaline is split up into two rays, 
one, the ordiniry ray, vibrating i)eri:xndicular to the principal 
axis, and the other the extnordinary riy, vibrating parallel to this 
ixis Coloured crystals are very strongly dichroic, the ordinary 
ray being almost completely absorbed Plates cut parallel to the 
pnneipal axis of the crystal, therefore, allow only the extraordinary 
riy to pass through, and if two such plates are placed m crossed 
position the light is entirely cut out A pair of such plates form 
i very simple polin/ing ipparatus known as tourmaline tongs 
The crystals are optically uniaxial ind negative, and the refractive 
indices vary with the chemical composition, for the ordinary ray 
w =i 6315-1 6854, and for the extraordinary ray €«» 16123- 
1 6515 for sodium light The specific grivity shows a correspond- 
ing range from ^ 0 to ; 2 The hardness is 7 5 

In general appearance, tourmahne is extremely vanable It may 
be quite colourless and water clear, black and opaque, or various 
shades of red, yellow, brown, green or blue Some crystals show 
ver\ strikingly bands of different colours The coloured vaneties 
when clear and of good quality are cut as gem stones under the 
names rubelhtc or “Siberian ruby,” “Brazilian emerald, ^ mdicohte, 
etc In addition to well formed crystals, the mineral may take 


the form of rounded tnangular rods or fine needles, which arc 
often aggregated m bundles or radiating groups, or it may form 
compact granular masses A common form, especially in the 
Cornish tin mines, is as bundles of black needles, this form being 
known as uhorl (German, Schorl) 

Tourmahne generally occurs in connection with granitic rocks 
and it is often an indication of the presence of tin-ore It would 
appear to have originated in most cases by the interaction of 
boron bearmg emanations from the granite magma on the sur 
rounding rocks and minerals The best crystals are found m peg 
matite veins and m metamorphic limestones m contact with granite 
masses Being resistant to weathenng processes the mineral 
accumulates m detntal deposits and in segmentary rocks Gem 
tourmahne conies from the gem gravels of Ceylon and is quarried 
in i>egmdtite veins m the Ural mountains, Calif orma and Mada 
gascar (L J S ) 

TOURNAI (Flemish Doormk), city, province of Hainaut 
Belgium, on the Scheldt Pop (1925) 36,266 The cathedral of 
Notre Dame dates from 1030, the nave is Romanesque of the 
middle of the 1 2th century, with much pointed work The transept 
was added m the 13th century The first choir was burned down in 
1213, but was rebuilt m 1242 at the same time as the transept 
and IS a superb specimen of pointed Gothic There are five towers 
with spires There are several old pictures of merit, and the 
shrine of St Eleuthere, the first bishop of Tournai in the 6th 
century, is a remarkable product of the silversmith’s art The 
belfry on the Grand Place, the oldest in Belgium, was built in 
1187, partly reconstructed m 1391 and finally restored and en 
dowed with a steeple m 1852 The church of St Quentin m the 
same square as the belfry is almost as ancient as Notre Dame 
In the church of St Brice is the tomb of Childenc discovered 
in 1655 Among the rehes were three hundred small golden models 
of bees These were removed to Pans, and when Napoleon was 
crowned emperor a century and a half later he chose Childeric’s 
bees for the decoration of his coronation mantle In this manner 
the bee became associated with the Napoleonic legend just as the 
hlus were with the Bourbons The Pont des Tours over the 
Scheldt, with towers at each end, was built in 1290, and some 
old houses still in occupation date back to the 13th century On 
the Grand Place is the fine statue of Christine de Lalaing, princess 
d’Epmoy, who defended Tournai against Parma in 1581 Tournai 
carries on a large trade in carpets (called Brussels), bonnet shapes 
corsets and fancy goods generally 

The actual site was occupied under Julius Caesar and called 
ctvttas Nervtorum or castrum Ttmuicim In the reign of Au 
gustus, Agrippa fixed the newly mixed colony of Suevi and Me 
napii at Tournai In the 5th century the Franks seized Tournai 
and Merovacus made it the cipital of his dynasty This it re 
mamed until the subdivision of the Frank monarchy among th( 
sons of Clovis When feudal possessions, instead of being purel) 
personal, were vested in the families of the holder after the death 
of Charlemagne, Tournai was specially assigned to Baldwin of 
the Iron Arm by Charles the Bald, whose daughter Judith he had 
abducted, on receiving the hereditary title of count of Flanders 
During the Burgundian period it was the residence of Margaret of 
York, widow of Charles the Bold , and the pretender Perkm War 
beck, whom she championed, if not born there, was the reputed 
son of a Jew of Tournai In the early i6th century Tournai was 
an English possession for a few years and Henry VIII sold it 
to Irancis I It did not long remain French, for in 1521 the 
count of Nassau, Charles V ’s general, took it and added it to the 
Spanish provinces 

TOURNAMENT or TOURNEY. Of the mediaeval deft 
mtions of the tournament given by Du Cange {Glossmum^ $ v 
“Tourneamentura”), the best is that of Roger of Hoveden, who 
described tournaments as “mihtary exercises earned out, not m 
the spint of hostility {nMo mtervemente odw)^ but solely for 
practice and the display of prowess {pro solo exerctlto, atque os 
tentatwne vtrtum) ” It apparently originated In France, and more 
than one chronicler records the violent death, m 1066, of a French 
baron, Geoffroi de Preulh, who, accordmg to the testimony of his 
contemporanes, “invented tournaments ” In England, at least, the 
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journamcint was counted a French fashion, Matthew Pans calling 
it confUctus galhcus 

By the 12th century the tournament notwithstanding the con- 
demnation of the Council of the Lateran, had grown so popular m 
England that Henry II found it necessary to forbid the sport 
which gathered in one place so many barons and knights m arms 
In that age we have the famous description by William Fits? 
Stephen of the martial games of the Londoners in Smithfield He 



LOUTERELL psalter an illustrated manuscript of the I4TH 
CENTURY 

tells how on Sundays in Lent a noble tram of young men would 
t ike the field well mounted, rushing out of the city with spear and 
shield to ape the feats of war Divided into parties, one body 
would retreat while another pursued striving to unhorse them 
Iht younger lads, he says, bore javelins disarmed of their steel by 
which wt may know that the weapon of the elders was the headed 
lance William of Newbury tells us how the young knights bilked 
ot their favourite sport by the royal mandate, would pass over sta 
to win glory m foreign lists Richard 1 relaxed his father's order, 
gnnting hcences for tournaments, and Joeclin of Bnkelond has 
a long story of the great company of cavaliers who held a tourna 
ment between Thetford and Bury St Edmund s in ckfiince of the 
ibhot I rom that time onward unlicensed tourneving was treated 
IS in offence agunst the Crown which exacted he ivy fees from all 
Uking part in them even when a licence had been obtained 
In 1299 life and limb were declared to be forfeit m the case 
of those who should arrange a tourney without royal heence, and 
offenders were to be seized with horse and harness As the 
tournament became an occasion lor pageantrv and feasting, new 
reason was given for restraint a simple knight might beggar him 
Ntll over a sport which risked eostly horses and carried him far 
ifiild J ousters travelled from land to land, offering and aeeepting 
challenges Ihus Edward I , before eoming to the throne, led 80 
knights to d tournament on the Continent Before the jousts at 
Windsor on St George s day in 1344 heralds published in I ranee, 
Scotland, Burgundy, Ham lult, Flanders, Brabant and the domains 
of the emperor the bng’s offer of safe conduct foi competitors At 
the weddings princes and magnates and at the crowning of kings 
the knights gathered to the joustmgs, which had beeome as much 
a part of such high ceremonies as the banquet and the minstrelsy 
Regulations. — ^About 1292 a “Statute of Arras for Touma 
ments'^ enacted new laws Swords with points were not to be used 
nor pointed daggers nor club nor mace None was to raise up a fal 
len knight but his own ap^iointed squires clad in his device The 
squire who offended was to lose horse and arms and lie three years 
in gaol Disputes were to be settled by a court of honour of princes 
and earls That such rules were needful had been shown at 
Rochester in 1251, where foreign knights were beaten by the Eng- 
lish and so despit efully treated that they fled to the city for 
refuge On their way the strangers were faced by another com 
pany of knights who handled them roughly and spoiled them, 
thrashing them with staves m revenge for the doings at a Bracklcy 
tournament Even as early as the 13th century some of these tour- 
naments were mere pageants of horsemen For the Jousts of Peace 
held at Windsor Park in 1278 the sword blades were of whalebone 
and parchment, silvered, the helms were of boiled leather and the 
shields of light timbefr But the game could make rough sport 
Many a tournament had its tale of killed and wounded in the 
chronick books We read how Roger of Lembum struck Arnold 
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de Montigny dead with a lance thrust under the helm The first 
of the Montagu earls of Salisbury died of hurts taken at a Windsor 
jousting, md m those samt lists at Windsor the earl’s grandson Sir 
William Montagu was killed by his own father William Long^spet 
m 1256 was so bruised that he never recovered his strength, and he 
IS among many of whom the like is written, mjurus were often 
caused when dismounted adversaries continued the combat on 
foot Blunted or ' rebated” hnee points came early into use, md 
by the 14th century the coronill or erumll head was often fitted in 
place of the point After 1400 the armourers began to devise bar 
ness with defences specially wrought for service in the lists But 
the joust lost Its chief perils with the invention of the tilt, which 
as Its name imports, wis it first a cloth stretched along the length 
of the lists Iht cloth bceime a stout barrier of tunher and in the 
early i6th century the knight ran his course at little risk Locked 
up in steel harness, reinforced with the grand guard md the other 
jousting pieces he charged along one side of this barrier s((ing 
little more through the pierced sight holes of the helm than the 
head and shoulders of his adversary His bridle arm was on the 
tilt side, md thus the blunted linct struck it an mgle upon the 
polished plates Mishaps might befall At the close of the famous 
tournament which formed part of the rejoicings for the peace ot 
Cateau Cambresis in t5c; 9 Henr>^ II of Fi ince died from the 
stroke of Gabriel de Montgomen who failed to cast up m time 
the truncheon of his splintered 1 ince The result of this tragedy 
wis a considenblf diminution m the popularity of the tournament 
But the i6th cintury touinamcnt was in the main a bloodless 
meeting, as befitted a spectacle arranged as much for the delecta 
tion of women is of mrn Prizes usually consisting of arms and 
armour, rich robes md great silver vessels wire at the close pre 
sented to the victors bv the Lady of the Tournament 
Pageantry — In the 1 sth century the tournament had the as 
pect of a pageant The gre it meeting at Bruges when the jousting 
of the Knights of the Fleece was part of the pageant of the Golden 
Tree the Giant and the Dw irf, m ly stand as a magnificent ex 
ample of many such gay gatherings When Henry VIII was 
scattering his fither’s treisurc the page in t had beeome m 
elaborate misque f or two da\s after the crowning of the king at 
Westminster Henry and his queen viewed from the galleries of i 
fantastic pilaec set up beside the tilt yard a phv in which deer 
were pulled down by grev hounds m i paled park in which the 
Lady Diana md the Lady Pallas came torw ird embowered in 
moving castles, lo present the chimpions Such costlv shows fell 
out of fashion after the death of Ht nry VITI and in Fngland the 
tournament remained until the end a m irtial sport In France it 
degenerated to the carrousel, which bee ime m unmertial display 
The tournament wis from the first held to be i sjxirt for men 
of noble birth and on the Continent, where nobility was more 
exactly defined than in England the lists were jealously closed to 
all combatants but those of the pnvileged class In the Germm 
lands, questions as to the purity of the striin of a candidate for 
admission to a noble chapter were often settled by apyieal to the 
fact that this or that ancestor had taken pirt in a tournament 
Konrid Grunenberg s famous heraldic manuscript shows us the 
Helmschan that came before the Germm tournimenl of the 15th 
century — the squires cairving each his master s crested helm and 
a little scutcheon of irms hinging from it, to the hall where the 
king of arms st inds among the 1 idles md judges each blazon 
The Eglinton Tournament — ^An attempt to revive the tour 
ney was made at Eglinton castle Avrshire, in 18^9 The intep 
tion of the idci was due to Archibald 13th Earl of Eglinton who 
found an ideal setting for his tournament in the grounds of Eglin 
ton castle On Aug 28 18^9 the lists were dressed in the park 
Each knight, with his esquires ind attend mts had a separate 
pavilion The lists were splendidly decorated and richly hung, and 
temporary adornments of Westminster Abbey at the then recent 
coronation were again used At Lord Eghnton’s request many of 
the ladies wore the costume of the 14th and 15th centunes The 
marquess of Londonderry was “King of the Tournament” and 
Lady Seymour, afterwards duchess of Somerset was “Queen of 
Love and Beauty” The official list contained the names of 15 
knights — ^The earl of Eglinton the marquess of Waterford the 
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earl of Craven, the earl of Cassilis, Viscount Alford, Viscount 
Glcnlyon, the hon Capt Gage, the hon Mr Jermngham, Capt 
I airlit Sir Fredcnck Johnstone, Sir Prancis Hopkins, Capt 
Beresford, Charles Lamb, C Boothby and Mr Lechmere They 
were m armour and earned lances The crown of victory was 
bestowed utxin Lord Eghnton The second day there was a senes 
of mimic tilts on foot ind under cover between Pnnee Louis 
Na{K)kun, afterwards Nipolcon III , and Charles Lamb, both of 
whom were in irmour On the third day there was a senes of 
tourneys in which eight kn ghts, armed with swords, were en- 
gaged A good description of the Lghnton tournament will be 
found in C hapters 59 and 60 of Disrath s famous novel, Endymton 

When Prince Humbert, afterwards Humbert I , king of Italy, 
w IS married at Turin in 1868 to Princess Marghenta of Savoy, the 
tesiivitics included 1 tournament The Royal Naval and Military 
rournament which has been held annually in London since 1880 
consists of a scries of disphys of skill m arms in the largest sense 
ot the phnst but differs widely from the mediaeval tourney 
TOURNEUR, CYRIL {c 1575-1626), Fnglish dramatist 
was ptrhips the son of Captain Richard lurnor water bailiff and 
subsequentH lieutenant governor of Brill in the Netherlands 
C>ril lourntur also served in the Low Countries, for in 1613 
there is a record mide of payment to him for carrying letters to 
Brussels He enjoved i pension from the government of the 
Unittd Provinces, possibly by way of compensation for a post 
held before Brill wis handed over to the Dutch in 1616 In 
1 625 he was appointed by Sir Ldward ( ecil whose father had been 
i former governor of Brill to be secretary to the council ot wir 
Ihis appointment was cancelled by Buckingham but Tourneur 
sailed in Cecils comp my to C idiz On the return voyage from 
the dihistrous exjxidition he was put ashore it kinsale with other 
sick men and died m Ireland on 1 eb 2S 1626 

lournturs fame rests on two pla>s Ihe Rtvingtr^ii Tragedy 
(pr 1607) and 7 hi Atheist's Tragedy (pr 1611) Of these 
Swinburne in an article contributed to the 9th td of the Ency- 
(lopcedta BritanmcOf wrote as follows 

The singular iKiwer, the singular origin dity and the singular 
limitation ol his genius ire all equally obvious m The AthetsTs 
Tragedy^ a drimUit poem no less crude and puerile and violent 
in action and evolution than simple ind noble and natural m ex 
pression and in style Iht executive faculty of the author is in the 
metrical parts of his first play so imperfect as to suggest either 
incompetence or perversity in the workman, in The Revenge r*% 
Irai^cdy it is so magnilieent, so simple impeccable and sublime 
thit the finest passages of this pla> cm be compared onl> with 
the noblest eximples of tragic diilogue or monologue now extant 
in Lnglish or in Greek The re is no trace of imitation or denva 
tion from an alien source in the genius of this jxiet As a 
p)la>wnght, Ills method was almost crude and rude in the headlong 
straightforw irdness ot its energetic simplicity, as an artist in 
ehaneter, his interest was intense but narrow, his power magnifi 
cent but contmed, as a dramatic poet the force of his genius is 
greet enough to ensure him an endunng place among the fore 
most of the followers of Shikespeare ” 

Bibiiocraphy— The complete list of his extant works runs The 
7 rage die or The Honest Mans Revenge (i6ir'l A Funerall 
Poime Upon the Death of the Most Worthte and True Soldier Sir 
Francis 1 ere, Knight (1609) , ‘ \ Gncfe on the Death of Pnnee 
Henrie, Expressed m a Broken Hegie printed with two other 

poems bv John Webster ind Thomas Heywoeid as Three Flegtes on 
the most lamented Death of Pnnee Henry (1613) , The Revengers 
Iragaedie (1607 and 160b), and an obscure satire# The Transformed 
Metamorphosis (1600) 

7 he RevengePs 1 ragedy was prmte d in Dodslev’s Old Plays (vol iv , 
1744, 1780 and 1825) and in Anaent British Drama (1810 vol 11) 
The best eelition of Tourneur’s works is The Plays and Poems of 
C vnl Tourneur, edited with Critical Introduction and Notes by J 
C burton Collins (1878) See also the two plays pinnted with the 
mistcrpieccs of Webster, with an mlroduction b> J A Svmonds m 
the ‘Mermaid Series” (t888 and 1903) No particulars of Tourneur’s 
ht( were avaiUble until the facts given above were abstracted by 
Mr (fordon Goodwin from the Calendar of State Papers (“Domestic 
Scries,” 1628-1629, 1629-1631 16U-1633) and printed in the Academy 
(Mav 9 1891) A critical studv of the relation of The AtketsPs 
7 ragedv to Hamlet and other revenge plavs is given in Professor A H 
Thorndike’s “Hamlet and Contcmporar> Revenge Playa” (Puhl of the 


Mod Lang Assoc , Baltimore, 1902) Foi the influence of Marston on 
Tourneur see E E Stoll, John Webster (1905, Boston, Massa 
chusetts) pp 105-116 

TOURNON, a town of south western F ranee, capital of an 
arrondissement m the department of Ardkhe, on the right bank 
of the Rh6ne, 58 m S of Lyons by rail Pop (1926) 3,740 
Tournon preserves a gateway of the 15th century and other 
remuns of fortifications and an old castle used as town hall, 
court house and containing a Gothic chapel The church of St 
Julian dates chiefly from the 14th century Tournon had its own 
counts as early as the rtign of Louis 1 
TOURS, a town of France capital of the department of 
Indre-et-Loire, 145 m SW of Pans by rail Pop (1926)73,109 
Tours (see Touraine), under the Gauls the capital of the 
Turones or Turons, originally stood on the right bank of the 
Loire, a little above the vf lage of bt bymphonen At first called 
Altionos, the town was afterwards known as Caesarodunum The 
Romans removed the town from the hill where it originally stood 
to the left bank of the river 

lours bccime Christian about 250 through the preaching of 
Gaticn who founded the bishopric The first cathedral was built 
100 years later by St Litonus The bishopric became an arch 
bishopric when Gratian made Tours the cipital of Lugdunensis 
Tertia, though the bishops d d not adopt the title of archbishop 
till the 9th century In the 5th century the official name of 
Caesarodunum wis changed to Civitas Turonorim St Martin 
the ipostle of the Gauls, was bishop of Tours in the 4th century 
Affiliated to the Armoncan confederation m 435, the town fell 
to the Visigoths m 473 It became part of the 1 rankish domin 
10ns under Clovis At the end of the 6th century the bishopric 
was held by St Gregorv of Fours lours grew rapidly in pros 
penty under the Merovmgi ins but abuse of the right of sanctuary 
led to great disorder Charlem igne re cst iblishcd discipline in the 
disorganized monastery and set over it the learned Alcum, who 
estiblished one of the oldest public schools of philosophy and 
theology The arts flourished at Tours in the middle ages and 
the town was the centre of the Poitevm Romanesque school of 
architecture The abbey was mide into a collegiate church m the 
nth century, and wis for a time atfilated to Cluny, but soon 
came under the direct rule of Rome and for long had bishops of 
its own The suburb m which the monastery was situated became 
important under the nime of Martmopohs The Normans pil 
laged It in S53 and 903 Walls were erected from 906 to 910 
and the name w is ch ingcd to that of Chateauneuf 

In the 14th century Tours was united to Chateauneuf within 
a common wall of which a round tower the Tour de Guise 
remains, and both towns were put under the same administration 
The numerous and long continued visits of Charles VII, Louis 
XI , who established the silk industry, and Charles VIII during 
the 1 5th century f ivourcd commerce and industry In 1 562 Tours 
suffered from the violence of both Protestants and Catholics 
In the 17th and 18th centuries it was the capital of the gov 
ernment of Touraine Its manufactures, of which silk weaving 
was the chief, suffered from the revocation of the Edict of Nantes 
(1685) In 1772 its mint whence were issued the “hvres” of 
Tours was suppressed During the Revolution the town formed 
a base of operations of the Republicans against the Vendeans 
Tours lies on a flat tongue of land between Loire and Cher just 
above their junction The nght bank of the Loire is bordered by 
hills at the foot of which lie St Cyr and St Symphonen The 
nver is crossed by two suspension bridges 
St Gatien, the cathedral of Tours, dates from the 12th to 
the 1 6th centunes The lower portions of the west towers belong 
to the 1 2th century, the choir to the 13th century, the transept 
ard east bays of the nave to the 14th, the remaining bays, a 
cloister on the north, and the fagade, decorated m the Flamboyant 
style, to the 15th and i6th centuries the upper part of the towers 
being m the Renaissance style of the i6th century In the choir 
there is fine 13th century stained glass The i6th century tomb 
of the children of Oiarles VIII , is attributed to the brothers Juste 
The square tower of the church of St JuUen is Romanesque 
the rest being in the early Gothic style of the 13th century, with 
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the exception of two apses added m the i6th century Two towers 
and a Renaissance cloister are the chief remains of the cele- 
brated basilica of St Martin Two other churches are Notre 
Dame la Riche, originally built in the 13th century, rebuilt m 
the 1 6th, and magmficently restored in the 19th century, and St 
bdturnm of the 15th century Of the old houses of Tours the 
h6tcl Gouin and that wrongly known as the house of Tristan 
1 Hermite (both of the 15th century) arc the best known Tours 
has a valuable library, including among its mss a gospel of the 
sth century on which the kings of France took oath as honorary 
(dnons of the church o( St Martin Balzac was a native of Tours 
Tours IS the seat of an archbishop a prefect, and a court of 
assizes and headquarters of the I\ Army Corps, and has tribunals 
of first instance and of commerce, a board of trade arbitrators 
ind a chamber of commerce 

There are silk factories and important printing works, steel 
works, iron and tin foundries and factories for automobiles ma 
chinery, oil, cement, stained glass boots and shoes porcelain and 
other goods A considerable trade is carried on in the wme of 
the district and in brand> dried fruits md confectionery 

BATTLE OP TOURS 

The battle of Tours (ad 7^2) sometimes called the battle of 
Poitiers marks the turning point in the northern advance of 
the Moors, the victory of the Franks checked once and for all the 
expansion of Islam m western Europe In 711 the Aribs hid 
crossed the Straits of Gibraltar and conquered the weik Visi 
gothic kingdom of Spam, a few years later they crossed the 
Pyrenees, and in 720 captured Narbonne which became the bise 
for their further progress into Gaul where the wealth of the 
churches and monasteries offered a powerful inducement The 
plan ot extending their power to the north was rendered more 
possible by the political rivalry which subsisted betweeen the 
dukes of Aquitaine and the Merovingian Mayors of the Palace 
However, in 720, the year in which the Arab attacks began in 
oirnest, Eudo, duke of Aquitaine, had made his peace with Charles 
Martel, and was therefore free to deal with the impending danger 
In 721 he relieved Toulouse, which was being besieged, and won 
a decisive victory over the Arabs But after a short respnte the 
ittack was renewed in 725 A strong army crossed the eastern 
Pyrenees, captured Carcassonne and Nimes, and occupied the 
greater part of the province of Septimama In the same >ear 
they made a raid into Burgundy and destroyed the city of Autun 
Internal dissensions among the Arabs themselves, the incessant 
hostility between the Ma‘ddites and the Yemenites, prevented 
them however, from following up these successes, and it was not 
until the appointment in 7^1 of the popular and energetic governor 
of the Yemenite party, ‘Abd ar-Rahman, that the offensive was 
resumed The situation m Gaul was favourable for the enterpnse, 
for war had once more broken out between Eudo and Charles 
With a large army *Abd ar Rahman crossed the Pyrenees and tap 
lured and burnt Bordeaux Eudo, who hastened to check his ad- 
V ince, was defeated, with the loss of the greater part of his army, 
between the Garonne and the Dordogne The Arabs pressed for- 
ward, plundering as they went, along the line of the Roman road 
which ran northward from Bordeaux through Poitiers to Orleans 
At Poitiers they destroyed the basilica of St Hilary, their next ob- 
jective was Tours, whither they were attracted by the immense 
riches of the famous church of St Martin But before they 
reached it they were met by Charles, to whom Eudo, despite 
his previous hostility had fled for assistance after his defeat 

Charles at the head of a large army, engaged with the enemy 
south of Tours, perhaps at the little town of Cenon, near the 
junction of the Claln and the Vienne, and not far north of 
Old Poitiers (see the inset map m Spruner-Menke, Hand-Atlas, 
Plate 29) For seven days the two armies stood facing each other 
Then on a Saturday m October the serious fighting began Charles 
had taken up a defensive position m close formation It was the 
moral and physical superiority of the Teutonic race over the 
MusUms that won the day The light Arab cavalry broke before 
the “immovable walP' of Frankish soldiers who stood, we are 
told, firm “as a rock of ice“ (Isidorus Pacensis) They were hurled 


back with heavy loss, *Abd ar Rahman himself was killed on tht 
field lighting continued till nightfall, and when on the next 
morning, the Franks prepared to resume the battle, they found tht 
Arab tents deserted The Arab losses were very severe 

The battle of Tours is commonly regarded as one of the decisive 
battles of the world’s history In a sense this is true It dealt 
d decisive check to the advince ot tht Arabs into Gaul It removed 
in imminent peril a constant menatt But there were eiusts 
other than C harles s victory which m part aetounl lor the cessation 
of the Arab advance The revolt of the Berbers m North Afnta 
was as decisive a factor as the battle of Fours in putting an end to 
the ad\ ance of the Arabs into western Europe 

Bibliography — Chron Moissiacense, Mon 6 er Hist , Script, 1 , 
Cont Ercdtcai, tbtd Script rer Merov, 11 , Isidorus Pacensis in 
Bouquet, Rrcuetl des hist dts Gaules 11 Brevsig, Jahrbmfur de% 
jranktschen Reiches, Die Zeit Karl Marti Us Dahn Vrgcschuhte 111 
and Du Kontge der Germanen, vin , Bohmtr, Revest er Impiru 1 (ed 
Mhhlbacher) , Richter Annalen der deuischen Gesihichte 1 Gamb 
Med Hist , ii , Ilodgkm, Hah and her Invaders, vn , CarttHicn, If p// 
geschichte als Machtgcschichte Mcrcier I a Batadle de Poitiers 
{Revue historique, vn ) (ALP) 

TOURVILLE, ANNE-HILARION DE COTENTIN 

(or Costantin), Comte de (1642-1701), French admiral and 
marshal of France w is the son of Cesar de Cotentm, or Costantin 
who held offices m the household of the king and of the prince of 
Conde Destined by his family to enter the Order of Malta, he 
served for eleven years with the galleys of the Order against the 
Barbary pirates In 1667 he was mcoqxirated in tht corps of 
officers of the French Royal na\^ and in 1689 he left the Order 
In the French na\y he ser\ed in the Mediterrane in for some 
years In 1670, Tourville commanded the ‘Page” (50), m the 
squadron of the comte dEstrees (1624-1707) sent to co 
operate with the duke of York against the Dutch He was present 
at the battle of Solebay (June 7, 1672), and in the action on the 
coast of Holland in the following ye ir, when Pnnee Rupert com 
manded the English fleet When England withdrew from the 
alliance, the scene of the naval war wis transferred to the Mediter 
ranean, where Holland was co operating with the Spaniards 
Tourville served under Abraham Duquesne m his battles with 
De Ruyter By this time he was known as one of the best officers 
m the service of king Louis \IV By 1689 he had been pro 
moted lieutenant general des armees navales, and was named 
vice admiral du Levant or of the East In June of that yeir he 
became commander in chief of the French naval forces m the w ir 
against England and her continental allies 

From this time till the failure of his resources compelled king 
Louis XIV to withdraw his fleets from the sea, Tourville con 
tinucd to command the naval war m the Channel and the Atlantic 
His conduct and example during this period were the source of 
the system of manoeuvring to gam an advantage by some method 
other than plain fighting In 1690 he had an opportunity which 
might well have tempted the most cautious, and he missed it out 
of sheer care to keep his fleet safe against all conceivable chances 
aided perhaps by a pedantic taste for formal, orderly movement 
He was opposed in the channel by the allies, who had only fift) 
SIX ships, while his own force was from seventy to eighty sul 
strong He was feebly attacked by Admiral Arthur Herbert, earl 
of Tomngton, off Beachy Head on July 10 The Dutch ships in 
the van were surrounded The allies retreated in disorder, and 
Tourville followed in “hne of battle” which limited his speed of 
pursuit to that of his slowest ship In 1692 the Mediterrane in 
fleet having failed to join him, he was faced by a vastly superior 
force of the allies The French king had prepared a military force 
to invade England, and Tourville was expected to prepare th( 
way He made a resolute attack on the centre of the allies on 
May 29, off Cape Barfleur, and drew off before he was surrounded 
This action, with the pursuit of the following da>s made up what 
is called “the battle of La Hogue ” His flagship the “Soleil 
Royale” and fifteen other ships were cut off and destroyed In 
1693 he was again at sea with a great fleet, and had a chance to 
capture the Smyrna convoy off Gibraltar Again he kept his fleet 
in battle order, and a large part of the convoy escaped Tourville 
was made Marshal of France in 169^ He died in Pans m 170T 
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TOUSSAINT L’OUVERTURE (or Louverture), 
PIERRE-DOMINIQUE (c 1746-1803), one of the liberators 
of Haiti, claimed to be descended from an African chief His first 
surname Breda was afterwards changed to L’Ouverture m token of 
his valour in causing a gap in the ranks of the enemy He ob- 
tained his master’s confidence and was made superintendent of 
the other negroes on the plantation After the insurrection of 
1 791 he joined the insurgents and acted as physician to the forces 
His rapid rise aroused the jealousy of Jean l-nncois, who caused 
his arrest on the ground of his partiality to the whites He was 
liberated by the rival insurgent chief Baisson and a paitisan war 
ensued, but after the death of Baisson he pheed himself under 
the orders of Jean hranQOis Subsequently he joined the Spaniards, 
but, when the French government ratified the act declaring the 
freedom of the slaves, he came to the aid of the French In 1796 
he was named commander in chief of the armies of St Domingo, 
but, having raised and disciplined a powerful army of negroes, 
he made himself master of the whole country, renounced the 
authority of France, and announced himself “the Buonaparte of 
St Domingo” He was captured by the Irench and died in the 
pnson of Joux, near Besancon on April 27, 1803 

See Toussamt I’Ouvertures own M^motres, with a life by Sami 
Remy, (1850), Gragnon Laronte Toussamt Louv^rture (1887), 
Scholchcr, Vte de Toussamt Louverture (1880), ind J R Beard, 
Ltfe of Toussamt Louver lure (1853) 

TOUT, THOMAS FREDERICK (1855- ), British 

historian, was born in London on Sept 28, 1855, and educated 
at St Olave’s school, Southwark, and at Balhol college, Oxford 
In 1881 he was ippointed professor of history at St David’s col 
lege, Lampeter, and from 1890 to 1925, held a similar appoint 
ment at Manchester university He was a fellow of Pembroke 
eollegc, Oxford, from 1883 to 1890 He has taken a prominent 
part m the work of various historical societies and educational 
committees, and m 1911 was elected fellow of the British 
\cademy In 1925 he was elected president of the Royal His 
torical Society, and from 1927 to 1928 was messenger lecturer 
at Cornell university 

His works include Htstory of England for Schooh (with Prof York 
Powell), vol 111 (1890) , vol u (1898) , The Lmpirt and Ike Papacy 
(1898) He was first editor with H Johnstone of Sclat Trials of the 
Judges and Mtmstirs, 1280^02 (Camden Series Roval Htst Soc , 
1906), and has written Chapters tn the Admmtstrattve HiHory of 
Mediaeval England (vols 1 and 11 , 1920) , Prance and England, Iketr 
Relations in the Middle Age and Now (1922) , und many school text 
books and articles in historical reviews 

TOVEY, DONALD FRANCIS (1875- ), English 

piamst, composer and writer on music, was bom on July 17, 1875, 
at Eton, where his father, the Rev Duncan Charles lovey, was a 
master He was trained as a piamst by Sophie Weiss In 1900 he 
definitely took up music as a career and began to give recitals, m 
which his own compositions were im.luded, in London and on the 
Continent bince 1914 he has been Reid professor of music at 
Edinburgh university The Reid orchestral concerts, which he 
conducts, owe their existence to his initiative He has contributed 
a large number of articles to the present edition of the Encyclo- 
paedia Britanmca 

The orchestral corai)osiUons include a symphony in D, per- 
formed at Aix-la Chapelle in ign a pianoforte concerto m A, 
prelude and entraetes for Maeterlinck’s Aglavome et Silysette 
(for string orchestra), and an opera, The Bnde of Dionysus to 
R C Trevelyan’s text In chamber music he has written two 
sonatas for violm alone, a sonata for two violoncellos, a piano- 
forte trio and a quintet, a trio m C minor for pianoforte, clarinet 
and horn, two string quartets, variations on a theme by Gltick 
for tlute and strings He has also written three anthems and 25 
rounds for equal voices 

TOWER9 the term given to a lofty building originally de- 
signed for defence, hence, any structure whose height is its most 
important dimension, whether isolated or forming part of another 
building The two earliest uses of lofty buildings were military 
and religious, in the one case constructed to give a raised plat- 
form from which a defending force could advantageously dis 
charge missiles upon an attacking 4 orce at the same time remain- 


ing protected from it, in the other case, always in connection 
with sun, moon or star worship, apparently in the effort to raise 
the worshipper or the pnest as near heaven as possible 

Military,— The Mesopotamian peoples seem to have built the 
first highly developed masonry towered fortifications Thus on a 
tablet m the lap of the famous statue of Gudea, the king oi 
Lagash (c 2700 b c ), now in the Louvre, there is a representa 
tion of a fort with towers and gates The Egyptians used towers 
less frequently, but certain remains exist m which the Asian ty^it 
appears and the palace pavilion of Amenhotep at Medmet Abu 
has projecting towers of Assyrian type The Greek world made 
a less definite use of towers In Roman times, however lowers 
formed an integral part of every developed fortification, and were 
especially important on the city walls, as can be seen in man> 
examples, especially at Pompeii and m the wall, of Aurehan at 
Rome In Constantinople successive emperors merely followed 
Roman tradition and the existing rums of the walls originally 
built by Theodosius reveal many analogies to similar Roman 
work, with their boldly projecting, square, battlemented towers 
Towers with curved fronts are also occasionally found, especially 
in connection with gates (g v ) 

In the mediaeval period, from the 13th century on, the military 
tower received its greatest development, which found expression 
in such city walls as those of Aigues Mortes and Carcassonne 
both dating largely from the latter part of the 13th century, and 
in such chateaux as Coucy (13th century) or Pierrefonds (istli 
century) The greatest development of the defensive tower wa^ 
through Its use as the keep (gv) or donjon (g v), such as tht 
mediaeval White Tower of the Tower of London (nth century) 
or the famous round tower of Coucy It is probably from this 
use of the tower as a keep that the word occurs often m house 
names in England, such as Houghton Tower Meanwhile, in 
many important towns in mediaeval Italy noble iimilies each 
tried to have its own lower as a place of refuge m time of fat 
tional strife These towers were extremely high and often isolated 
with only a ‘vmall entrance and a few small openings 

In the Near East the great towers of the fortifications built 
on either side of the Bosporus at Rumeh Hissar and Anatol 
Hissar, during the siege of the city (middle 15th century) are 
still landmarks In China great masonry towers crown eith gatt 
of a city wall, topped with garrison buildings that give much addi 
tional height, towers of a simpler and strangely European type 
form the most conspicuous features of the famous Great Wall of 
China 

With the appearance of firearms, and particularly of large 
cannon, the use of towers as fortifications practically vanished 
(See Fortification and biECECRAFT) 

Religious — Towers built for religious purposes appear in an 
early developed form in the Chaldean ziggurats (gv ) — the great 
stepped pyramids, with stairs or inclined planes connecting the 
levels, and an open terrace with an altar or a shrine at the top 
which were attached to nearly every Chaldean and Assyrian tem 
pie Similar high buildings, the so called pyramids, were fre 
quently associated with temples m ancient Mexico and Central 
America The early Persians seem also to have used raised plat 
forms on small towers in connection with their fire worship In 
the classic world towers do not appear as important religious 
buildings, and it was not until the 8th century, and probably with 
the wide introduction of bells that they came to be associated 
with churches (See Campanile ) 

By the end of the iith century the use of church towers was 
almost universal In France the earliest examples are placed at 
the crossing ot nave and transepts, often taking the form of a 
lantern in several stages or levels, with a pyramidal top In 
England, on the other l^nd, a position at the west end of the nave 
had become common during the Saxon period, as at Earl’s Barton 
and Bamack In the Norman period central towets became usual 
as well as towers flanking the mam entrance Particularly pic 
turesque were the grouped towers common m the Rhinelafid as 
m the X2th century churches of Mainz and Speyer Romanesqiie 
tower design was generally simple Shallow comer buttresses 
were occasionally found, but the mam effect was gained by a 
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CLOCK AND OTHER TOWERS 


1 The English Clock Tower In Buenos Aires That city has many towers 
and monuments honouring the countries represented in its population 

2 Eiffel Tower Paris France built in 1889 and now used as a wireless 

station It is one thousand feet in height 

3 The Husainabad Clock Tower in Lucknow India viewed through stately 

palms The Hindu tank of the original Royal Palaoe is near its base 

4 Plaza of St Mark Venice Italy with the Cathedral and Campanile 

5 The Campanile or Giotto s Tower at Florence Italy 

6 Big Ben London s most famous clock on the Clock Tower of the 

Houses of Parliament 

7 Tour do Beurre at Rouen Cathedral so named because funds for Its 


building wore given In return for permission to eat butter In Lent 

8 The Belfry Bruges Belgium 

9 Tower of Westminster Cathedral 

10 Martinsthor Gate at the end of the Kalserstrasse in Freiburg im Breis 

gau Germany 

11 Ancient clock tower at Montepulclano Italy showing the bell and the 

figure which strikes the hour 

12 The Siebers Tower one of the num 0 rou$ picturesauo gate towers in 

Rothenburg Bavaria and one of the most interesting pieces of 
mediaeval architecture In the town An old wine house Is shown at 
the right of the tower 
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succession of storeys of arcaded windows, arcaded cornices or 
corbelled (bracketed) cornices were much used Interesting ca- 
imples of Romanesque towers are S Front, Pingueux, Loches, 
s Pierre, Vienne, S Paul, Issoire, the cathedral at Le Puy en 
\elay, and S Germain des Pr6s, Pans, all of the lath century, 
m France In England, the west towers of Durham cathedral 
(lower part 1128, upper part 1220) , the central tower at Tewkea 
bury (c 1X2$) and the 12th century church at Castor are note- 
worthy 

Ihe Gothic period produced profound changes m tower design 
Windows and arcades were much lengthened, buttresses m- 
aeased in size and complexity, corner buttresses were much em- 
phasized and frequently crowned with pinnacles and offsets were 
irranged to vary the silhouette Although many Gothic towers 
were designed to carry spires a large number have flat roofs with 
rich battlemented or tracened parapets and many pinnacles and 
ftnials Sometimes octagonal turrets rose continuously from the 
ground to the top at one or more corners of the tower The 
number of towers contemplated for great churches increased with 
ihtir complexity Thus m Rheims, seven towers with crocheted 
spires were originally planned and at Chartres, eight, Tournai 
cathedral (the only scheme of the three completed) m Belgium 
his seven Of flat topped towers the Tour S Jacques, Pans 
(1508-1522) is a graceful example The most beautiful of Lng- 
lisli Gothic towers are Canterbury cathedral (central tower 
1495) Lincoln (western towers c 1250, completed c 1400), cen- 
tral tower (lower |)ortion 1240-50, upper portion 1307-1311), 
Gloucester (central tower middle 15th century), and York (cen- 
tral tower 1400-142L southwest tower begun 1432, north-west 
tower finished 1474) Of the smaller towers, those of Wrexham 
church (1506) and the famous Magdalen tower at Oxford (1492- 
1505) are both beautiful examples of Perpendicular richness 
Secular — ^Towers are not limited to cither military or re- 
ligious uses Many were built in connection with town halls, 
others to carry clocks Isolated belfrys are also found as at 
Amiens (present building 1748, on a mediaeval base), and Darn6- 
lal (1512-14), and those containing clocks at Evreux (1490), 
Rouen (1389, altered 1527), Bordeaux (13th and 15th cen- 
turies) The greater number of the hdtels de ville of France, 
(jermany and the Netherlands had towers, serving as belfrys Ex- 
amples exist at S Antonin, France (12th century), \pres (early 
14th century, now, 1928, destroyed) and Arras m Belgium 
(^ 554 )) while the fantastic tower of the Rathaus at Rothenburg 
(13th century) is characteristic of the German examples 
Oriental. — ^The Muslim architects rank with the greatest me- 
diaeval tower designers, but except for a few examples in pal- 
aces such as the 14th century Comares tower m the Alhambra 
at Granada, Spam, the greater number were purely rehgious and 
served for places from which the call to prayer was given The 
greatest of them all is the Giralda tower at Seville, originally a 
mosque minaret (1195), but m its present form it is crowned 
with a Renaissance top, built m the 17th century by the archi- 
tect Hernan Ruiz The kutub Mmar at Delhi, (early 13th cen- 
tury) IS the most important Indian example (See Minaret ) 
Tower-like structures play an important part in the Brahmin 
temples of India and m other religious architecture of the Far 
East Thus many of the temples are entered through gateways 
under enormous piles of masonry which take the form of oblong 
pyramids, lavishly covered with tier on tier of sculptured figures, 
carved mouldings, little projecting shrines and the like Charac- 
lenstit examples are those at Madura (17th century) and Con- 
iceveran Sometimes a squaVe, pyramidal tower is placed over 
the Holy of Hohes of a temple, as at Madura 
In Ckna the tower is chiefly developed as the pagoda (gv)t 
whose characteristic, repeated roofs and galleries form an m* 
tcresUng silhouette, typically Chmese. Japanese pagodas are 
similar in everything but small details, 

Rcstaii8aace<-»-*Tbe best Renaissance towers are those of com- 
paratively late date, for it required the imaginative freedom of 
the Baroque spint to combine classic detail with the non-classic 
verticahty a nch tower requires Of these Baroque towers the 
best were those of south Germany, Austria and England, m all 
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of which comparatively simple bases were crowned with several 
stages of rich, colonnaded detail, the whole topped with some sort 
of fantastic, curved roof The Spanish Baroque towers ditftr 
from those already mentioned m being crowned by a lantern us 
ually smaller than the tower below, with frequently a low dom( 
at the top of the entire composition, sometimes two or more 
stages occur, each smaller than the one below Such towers were 
common, not only in Spam itself, but also in the Spanish colonies 
in America, existing m rich and highly developed examples in 
Mexico, as m the cathedral at Mexico City, and m much simpli 
lied form in the mission churches of Cahfornia, as in b Luis Rey 
completed 1802 

The greater number of modem church towers follow the prect 
dent of earlier styles, but a few of marked individuality exist 
Westminster cathedral tower, London (1895-1903), by J F 
Bentley, 283 ft high, is especially interesting, also the tower of 
the church of Notre Dame at La Ramey (1924), built of rem 
forced concrete, by Ferret Fr^res Other modern examples in 
elude the Litfel tower, Pans (1889), by Gustave Eiffel, 984 ft 
high, m Germany, the Einstein tower, Potsdam an observatory, 
(1921), by E Mendelsohn and Stuttgart railway station (1927), 
by Bonatz and Scholer, m America, the Cleveland Memonal 
tower, Princeton university (1913), by Cram and Fergusson, the 
Harkness Memorial tower at \ale university (1921), by J G 
Rogers, the lower of the Holder group, Princeton (1909), by 
Day and Klauder, and in Sweden, the tower of the city hall, 
Stockholm (1924), by Ragnar Ostbtrg A eh iract eristic modern 
use of the word tower is for high office buildings (See Archi 
TECTURE, Industrial Architi cturf ) Office towers are also 
sometimes incorporated into modern governmental buildings (See 
Governmental Architecture) (T I H ) 

TOWER OF LONDON, THE, an ancient fortress on the 
east side of the City of London, England, on the north bank of 
the river Thames On a shght elevation now called the Tower 
Hill, well protected by the nver and its marshes, and by woods 
to the north, there was a British stronghold Tradition, however 
pointed to Julius Caesar as the founder of the Tower (Shake 
speare, Richard ///, m , a and elsewhere), and remains of 
Roman fortifications have been found beneath the present site 
The Tower contains barracks, and is the rt posit ory of the re 
gaha It covers an irregular hexagonal area, and is surrounde'* bv 
a ditch, formerly fed by the Thames but now dry Gardens sur 
round it on the north and west, and an embankment borders the 
nver on the south Two lines of fortifications enclose the inner 
bail, in which is the magnilicent White Tower or keep, flanked 
by four turrets This was built by Gundulf, bishop of Rochester 
c 1078 Its exterior was restored by Sir Chnstopher Wren, but 
within the Norman work is little altered Here may be seen a col 
lection of old armour ind instruments of torture, the rooms 
said to have been Sir Walter Raleigh’s prison, and the magnificent 
Norman chapel of St John Among the liurroundmg buildings are 
the modern barracks (1845), and the chapel of St Peter ad 
Vincula, dating from the early part of the 12th century, but re- 
built m the early 14th and much altered m Tudor times The 
Ballium Wall, the inner of the two lines of fortification, is coeval 
with the keep Thirteen towers rise from it at intervals, m a 
chamber of one of which, the Wakefield Tower, the regalia or 
crown jewels (^ee Jewels, Crown) are kept, this room was for 
raerly the oratory, and it is said that it was here that Henry VI 
met his death (1471) while at prayers 

The chief entry to the fortress is through the Middle Tower on 
the west (near which was a menagene from Norman times until 
1834), across the bridge over the moat, and through the Byward 
Tower On the south, giving entry from the river through St 
Thomas’s Tower and the Bloody Tower, is the famous Traitors 
Gate, by which pnsoners of high rank were admitted The chief 
Justoncal interest of the Tower lies in its association with such 
pnsoners The Beauchamp Tower was for long the prmcipai place 
of confinement for captives of rank, but dungeons and other cham 
hers m vanous parts of the buildings also have similar associa 
tions, as, for instance, the Bell Tower with Queen Elizabeth when 
princess, Bishop Fisher, and Sir Thomas More, the Bowyer Towti 
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With the dukt of Clarente of the butt of Malmbey legend, the 
Silt Tower ind Broid Arrow Tower with Roman Catholic pns* 
oners of Llizabeth’s time, and the Martin Tower with Colonel 
Blood who m 1671 nearly succeeded m carrying off the crown 
and rep ilia which wen then kept there 

Executions took phee both within the Tower and on Tower Hill 
Mmy of (host executed were buried in the chapel of St Peter 
id Vinculi such as Sir Thomas More, Plenry VIII s queens, 
Anne Boleyn ind Kathirme Howard Lady Jane Grey and her 
husbmd Dudley and the duke of Monmouth The Tower was 
not only 1 prison from Norman times until the 19th century but 
w IS i royil residence at intervals from the reign of Stephen, if 
not before The royil palace was demolished by order of Crom 
well Ihc tower is under the governorship of a constable The 
ittcndint stall called \tomen of the Guard or familiarly “Beef 
e Iters still weir their picturesque Tudor costume 

Sei W Hepworth Divon Her Majesty s Touer (i860) Lord Ron 
lid Sutherland (lower I he loiter of I ondon (1001), Sir George 
\ oiinphusband, The lower from Within (1918) and The Jewel 
Home (1920), W G Bell, The Tower of London (1921) 

TOWHEE (Paptlo t rvtlirophthalmm), a well known North 
AmcriL in bird belonging to the famil> of the finches {q v ) The 
back ind breast are black, the sides chestnut the belly white in 
the nuk, the female being brown on the back ind breast The 
song is loud but not over music il In the north of its ringc it is 
migritor> The illied spurred towhee (P maculatm) breeds m 
the western mountains and gnat plains 

TOWN, in its most generd sense is a collection or aggregation 
of inhibited houses larger than a village The 0 Eng tun (M Eng 
toun) int int ongimllv i fence or enclosure cf Gcr zaun hedge 
hincc in enclosed pliet The Scottish and Northe^rn English use 
of the word for a farmhouse and its buildings, a farmstead pre 
serves this origin il mtining and is parillekd by the led tun, 
homesti id dwelling house A cognate Celtic fonn meaning a fast 
ness a strong place appears in Gael and Irish dun Welsh dm, 
fortress hill fort (c/ \Velsh e/z/wi town) This is familiar from 
the mmy Latmi/eil nimes of places, r , Lu^dunum, Aii^usto 
dunum, etc In English law ‘town” is not a word defined b> 
t itutc For purposes of local government there art boroughs 
mb in districts and rural districts but nnnv uiban districts are 
runl in character and the distinctuan is puulv in idmimstrativc 
one (vef Bokouc H City Communf M(diaivaJ, Muxicip 
ii^M Enciand Local Goviriinunt ind the sections on local 
administration under various countr> headings) The meaning 
itt ithed to the term “township in the local administration of the 
United States is tre ited under United States Local Government 
TOWN AND CITY PLANNING 1 he terms town plan 
nmg ind city planning ire used to designate the modern move 
merit to pi in the growth of cities, towns and valliges, particularly 
in respcit to the development of land for building purposes and 
sv stems of eireulation When for purposes of planning, it is nec 
(ssirv or desinble to dt il with an are i that embraces a number 
of idjicint communities that have sepirite local governments 
thi movement is described as regional planning 

Purposes — A citv grows as the result of artificial processes 
which need to be controlled, trul> projKirtioned and harmonized 
The m iin purpose of planning is to mould and co ordinate these 
processes in harmony with natural conditions The city as the 
most dominant f ictor in modern civilization calls ujxin the archi 
(cet (0 rccogni/c its fundamental relationships as a complete 
being and not as m aggregation of disparate building units No 
conception of civic design is adequate that does not envisage the 
( ity in Its ideal form as a work of art 

Thus the general object of planning of urban areas is to m- 
fiuence the orderl> healthy and efficient development of com- 
munities In particular the aim of the plan should be to secure 
(cj) a wffiolesome and reasonably spacious lay-out of the sites and 
surroundings of dwellings, {b) a well balanced distribution of 
all buildings and open spaces, and of building bulks and uses of 
buildings in relation to street areas (r) the orderly development 
and architectural treatment of private and public buildings, (ef) 
adequate systems of streets and higljways to permit free circula 


tion of traffic, and of efficient transit and transportation services 
and terminal arrangements, (t) ample areas for all purposes of 
recreation and, (/) suitable land and water approaches The plan 
should deal with these and other physical improvements com 
prehcnsively, in relation to the city as a unified whole 

Types — Much of what is called town or city planning is reall> 
re planning of towns or parts of existing towns, or the planning 
of portions of the undeveloped hnd m the environs of such towns 
The most prominent example of the former is Haussman s plan 
of Pans and of the htter the town planning schemes being pre 
pared for the open areas adjacent to English towns I or an effee 
tive plan for an existing city, replanning or reconstruction of 
defective are is should be combined with the planning of un 
developed irtas On rare occasions, opportunities arise for plan 
nmg and building new cities and towns from the beginning Some 
times the plans of ireas forming extensions of existing cities arc 
so elaborate and comprehensive as to be equivalent m import met 
to the planning of a tomplcte town I requent opportunities of 
planning ah imho occur for planning villages or large estates 

HISTORIC TOWN AND CITY PLANNING 

References to man> examples of planning town settlements and 
some comparatively large cities exist m histones of Egypt, Meso 
potamia, Greece, Rome and China Kahun (2500 bc) and 
Babylon have been cited as the earliest planned cities, although 
Aegean and Egyptian discoveries now point to a considerably 
more ancient date The eirly Italian settlements (Terremare) 
firesent traces of system in pi inning as far back as the Bronze 
age (2000 to 1800 Bc) In many of the cities of the Neir 
East Egyjit and Greece there were the same dominant chiracter 
istics pictured by Demosthenes as the combination of splendid 
public edifices md noble works of art with a simple and severe 
private lift 

Later examples include Selinus and Gyrene, probably founded 
in the 7th century bc, as well as the Italian city of Pompeii 
Hipipodamus of Miletus (480 bc ), is referred to by Aristotle as 
the first irchitect to combine his street system with the grouping 
of dwellings and the treatment of the town as a harmonious whole 
\nstotlc however points out that the method of Hippiod imus 
although advintigeous aesthetically and giving the benefits of 
iir and sun to each dwelling was disadvantageous in time of war 
when the old Greek system of closely and irregularly packed 
houses with winding alleys and passigcs would bc most valuable 
for defence lie is said to have planned Peiraeus (the port of 
Athens), Thurii and Rhodes Although ancient Athens was not 
built from a preconceived plan the splendour of its public build 
mgs md the accidental or deliberate axial arrangement of its feiv 
principal streets, the grouping of its buildings m relation to its 
streets and the compiritivc meinntss of its residential quarters 
combine to express the Greek conception of civic art In th< 
Macedonian age (^^o-no B( ) there was much systematic plan 
nmg of town settlements and military colonies Alexandria was 
a prominent example of Hellenistic city planning 

Vitruvius mentioned town planning and favoured the radial 
rather than the rectangular pattern (Schulten, Bonner Jahr 
bilcher, cm , 2^) He recognized the importance of adjusting the 
town plan to the site and its influence on the placing of public 
buildings The surviving street plan of Turin excellently rep 
resents the Roman military system of building The Romans 
earned their town planning into their provinces In England the 
uncovered site of Silchester and the plans of ancient York and 
Chester show evidences of Roman work in the first century a d 
In Africa Timgtld affords another example of the Roman sys 
tematic arrangement Zoning regulations were not unknown in 
Roman law, there were restrictions on the location of cemeteries 
and brick-fields and on the height of tenement houses and against 
fire hazards, although, as in modem times, not scientifically con 
ccived or effectively applied The rectangular arrangement of 
towns practised by the Greeks and Roman military engineers 
continued to be followed after the fall of the Roman empire 
The Chmese and later the Mongol system of town planning was 
similarly rectangular 
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Mediaeval. — The need of defensive walls around the cities, 
the laying out of mam streets from the entrance gates to the civic 
centre and the grouping of public buildings femaincd dominant 
features of town building in mediaeval times But systematic 
regularity of the city street system was replaced by picturesque 
irregulanty The mid European towns of the pre Renaissance 
penod that remain approach nearer than modern cities to being 
works of art Built by artist craftsmen, cities like mediaeval 
Rothenburg, Nuremberg and Carcassonne are artistic units bound 
together by walls and decorated by towers spires and arched 



Fig 1 — MAP OF WASHINGTON DC SHOWING PERMANENT SYSTEM OF 
HIGHWAYS 


ipproachts that still survive as monuments to their builders 
University towns of this period were wtll proportioned and 
openly arranged Camillo Sitte, of Vienna, in his book Der 
Stadti ban (1889), advocated the adoption of the picturesque as 
opposed to the symmetrical plan, and for a time the Sittc school 
m Germany influenced a great deal of town extension planning 

The development of architecture and the building of towns has 
ilways depended much on the leidership of statesmen and princes 
In one age it has been a Pericles or an Augustus, in another i 
Peter the Great or a Napoleon III , and in still another a Wish 
mgton or a Jefferson Edward I of England was a leader in his 
cla> He directed the planning of many towns in southern France 
of which Montpiricr (1284), with its central market place and 
ircadcs is an instance He laid out Flint, Carnarvon and Win 
chelsea m England 

Renaissance — Ihe picturesque irregulanty of the Gothic 
towns with their closed pictures and many gabled fat^adcs was 
‘supplanted in some cities in the Renaissance period by the dig 
nificd and monumental regularity of the planned city, still en 
circled by walls but with streets geometrically arranged within 
them, with wide avenues terminated on the distant vista of a 
palace or a castle Michelangelo was consulted on the enlarge 
ment of the Piarza della Signoria, Florence, Scamozn prepared 
a design for an ideal city, and Leonardo da Vinci proposed roads 
on two levels The grand manner of planning started m Italy and 
spread to Prance Under Louis XIV much replanning was done 
m Pans The planning of Versailles by Le Notre has had much 
influence on the art of planmng cities Christopher Wren did 
similar work m England and left to posterity one of the finest 
examples of town design m his plan for the rebuilding of London 
fi666) It should be said, however of Sir Chnstophers plan, 
that the requirements of the grandiose did not overshadow the 
truest utilitarian concern Although to London’s great misfortune 
the plan was not carried out, much work was done m laving out 
squares and m building development that greatly added to the 
heauly of the city Inigo Jones did much to contnbute to this 
result Penn’s plan of Philadelphia was made in 1682 and St 
I’etersburg was planned in 1703 under Peter the Great Karlsruhe 
‘ind Mannheim (1715) in Germany are among the classic exam- 
ples of radial and rectangular plans, respectively, and include much 
notable architectural work The Government centre of Nancy 
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designed by Emanuel Here m 1750-57 is another notable eximpk 
of town development A beginning was made with the plan ot 
the new part of Edinburgh in Scotland m 1767 A young archi 
tect, Craig, won the competition for laying out the new town 
and then followed a long penod of architectural control of build 
mg construction in the Scottish capital, with which were asso 
ciated such names as the brothers Adam Pla>fiir and Rcid 
Splendid work was also done at this period by the Woods in 
Bath, by Nash in London and (rramger m Newcastle The phn 
ning of new developments m London included the reservation of 
many hne open squires, most of which still remain although con 
stantly under threat of destruction Architectural influence in 
these cities waned after the coming of the railroad and civic art 
has remained more or less m a dormant condition since Tht phn 
ning of Washington, DC (1791), by L’Fnfant under the in 
fluence of President Washington and the architect statesman 
Jefferson, marked an epoch in city pi inning 

MODERN URBAN GROWTH 

People congregate m towns primarily for economic reasons 
The growth of industrial and marketing communities begins as 
the result of natural advantages and concentration of transporta- 
tion facilities Most towns grow because of the means of liveh 
hood or the cultural opportunities that they provide Certain 
great cities, like London and Pins, combine all features, others 
like Washington, are mainly political and cultuial centres Tht 
immense urban aggregations which have grown up around the 
harbours and railroad terminals of New York and London in 
umque in history and the result of a new set of forces that arc 
encouraging a high degree of concentration In proportion as the 
inventiveness of man has led to the introduction of stand irdizcd 
methods of production, of improved methods of communic ition 
and building construction and of sanitar> equipment adiptable 
for crowded populations it has been possible to expand cities to 
great size and yet to retain a comparatively high degree of efli 
cicncy and wholesomeness In general, however, modern cities 
whatever their size, suffei from lack of intelligent planning ind 
well balanced distribution of buildings and open spues 

Influences — In all civilized countries urban populations have 
increased rapidly during the past 100 vears In new^er countries 
like the United States the urban growth has shown no signs of 
slirkcning during the present century Ihcrc are three outstand 
mg factors in this growth, apart from its extent, which are hiving 
a great influence on the form that it is taking Ihe hrst is the 
coming of motor vehicles and the consequent increase in the use 
of highways Urban growth in the 19th century was dominated 
by the railroad which helped to promote concentration In the 
20th century the railroad continued to expand slowly while the 
use of the automobile as a supplementary means of transporta 
tion has grown enormously particularly m the United States In 
the United States alone, between 1905 md 1925 the number of 
passenger cars registered increased from 77400 to 175126^8 
and the number of commercial trucks from 600 (o 2 441 709 In 
America and Great Britain and on the Continent great irtcrial 
highways and fast speedways, radiating from the surrounding 
cities, are being constructed to provide means of circulation for 
this means of transport 

A second influence operating in recent decades has consisted of 
the great expansion of rapid transit facilities Citv workers have 
thereby been enabled to live at a distance from their places of 
occupation and the result has been that the most rapid urban 
expansion has been taking place m the environs of tit its New 
York and London have been growing rapidlv in their outskirts and 
actuall> diminishing in population in their central areas 

Powerful effects on urban concentration has been caused on 
the Western Hemisphere by the erection of buildings of much 
greater heights than has been possible in the past The results 
of improved transit facilities combined with the inventions of 
the steel frame method of building construction and the elevator 
have produced the sky-scraper with possibilities of building con- 
centration that have only been partially realized (Sec Archi- 
tecture ) The greatest problem of a modern city is to retain 
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the advantages of reasonable and proper concentration m face of 
the tendencies for over-concentration or congestion This con- 
gestion IS due not to lack but to wrong distribution of space The 
original cause of the defects m city growth is in the lack of true 
purpose with which the land is laid out when urban growth hrst 
takes place 

MODERN PfiACXICB 

Europe--— The uncertainties caused by the arrival of railroad 
transportation and the diversion of energy from art to mechan- 
ical engineering that accompanied the growth of manufacture pre 
vented much general progress being made in the development of 
CIVIC art m Europe during the greater part of the 19th century 
Sanitation and health conditions were likewise neglected To im- 
prove these conditions public health and town extension acts 
embodying some planning regulations were passed m Italy, Swe 
den and Germany between 1864 and 1875 Under Napoleon III 
of I ranee, Haussman directed the replanning of Pans by Des- 
ihamps in 1853 and brought near to completion the remodelling 
of th it cit> The streets, places and gardens of Pans arc splen 
didly proportioned m relation to its building heights and masses 
The remodelling of central Vienna was carried out towards the 
end of the 19th century At this time, Germany and Sweden were 
the most active countries m Europe m the development of town 
extension and the architectural planning of aties Before the 
World War extensive town planning was done in Nuremberg, 
Dusseldorf, Cologne, Frankfort and Hamburg Every great 
Prussian and Swedish city has Us town planning department, and 
at the present time the degree of control of new building develop- 
ment IS probably greater in these countries than elsewhere Im 
mediately after the World War there was much activity in town 
planning m the devastated regions of I ranee A town planning 
act was passed m 1919 Other post war work included plans for 
Salonika and the remodelling of Athens m Greece 

Great Britaiu and the Dominions. — ^Town pi inning Itgis 
lation was first introduced into England in 1909 The emphasis 
has always been on its social features Although still limited m 
Its application to undeveloi>ed hnd, it has inaugurated new con- 
ceptions of city building that will gradually influence all forms 
of CIVIC growth Under the amended act ol 1923 all urban areas 
having a population of 20,000 and more must piepare a plan ; 

The development of town planning in 1 ngland has been asso- 
ciated with and received much of its impetus and direction from 
the building of garden cities (q v ) and suburbs Planning of 
large regions compnsmg many adjacent urban and rural districts 
IS being carried out extensively Many regional schemes, includ 
mg the Manchester, Tyneside Sheffield, Doncaster, Bristol, Kent 
Surrey Sussex, Essex and other city and county districts, have 
been prepared or are in course of preparation A committee has 
been appointed to inaugurate the preparation of a plan for the 
whole of metropolitan London The development of the Aldwych 
kmgsway area in central London and the hne civic centre at 
Cardifl are two prominent examples of architectural town plan 
nmg A movement has been started to preserve the English coun 
tr>side from spoliation bv unregulated building development 

Oi modern phns for new cities two of the most important that 
have been prepared in recent years are for the capital cities of 
New Delhi m Indn and Canberra m Australia (Sf( also Gov 
ERN MENTAL ARCHITECTURE ) There are town planning laws and 
much activity m preparing schemes of civic improvement in Can 
ada, Austraha and New Zealand This legislation is largely based 
on the British model In some Canadian provinces it is com 
pulsory Several Canadian cities had comprehensive plans made 
during 1912-14, and the improvement of the lake waterfront of 
Toronto was carried out on the scale of a large town planning 
operation 

Orientip— In Asia, Russian and Japanese architects and engi- 
neers have done much geometrical plannmg An example of the 
former is the plan of Dalny and of the latter the work done in 
recent years in th© replanning of Tokyo after the earthquake 
Extensive plans have been made for several aties in India in 
addition to New Delhi, and for Manila Singapore, Canton, Khar- 
toum, Jerusalem and other cities in eastern aountrias The Straits 


Settlements has a town planning department attached to its 
govempient 

United $tate8>~^In the United States the harmonious and 
spacious grouping of monumental buildings m the Columbian 
Exposition m Chicago (see Exposition Architecture) and in 
the University of Califorma, both in 1893, gave an incentive to 
the promotion of what was called the “city beautiful A few 
years later Daniel H Burnham, the supervisory architect of the 
Chicago exposition, with the aid of Edward Bennett and others, 
prepared the plan of Chicago (completed m 1907), whose pubhea 
tion, with its inspiring pictures by Jules Guerin, was a landmark 
m city-planning history, much of it is being gradually realized 
Comprehensive plans were subsequently made for San Francisco 
while Cleveland, Buffalo and other cities prepared civic centre 
plans in quick succession An important town plannmg event in 
1901 was the creation of the Senate Park Commijssion for the 
improvement of Washington with Daniel H Burnham, Charles F 
McKim, Frederick Law Olmsted, Jr , and Augustus St Giudens 
as members They reported their findings m 1902, which in 
eluded the recommendation that the L^Enfant plan be adhered 
to, and its principles extended to new areas, and that where mis 
takes had been made in altering the original plan they should be 
corrected The street plan of Washington has since been con 
stantly restored to the original conception and its architectural 
growth has been brought up to the standard of the finest capitals 
of the world 

In America the most popular form in which piecemeal plan 
nmg IS done is known as zoning (q v ) In 1926, 525 communities 
in the United States, as against six in 1916, had prcpiared zoning 
plans, or ordinances for the purpose of controlling uses, heights 
and densities of buildings (Cttv Planmng Quarterly , April 1928) 
There are also 300 planning agencies at work m America, dealing 
with problems other than zoning Many cities are preparing major 
highway or transit plans, independently of zoning or architectural 
features A few small towns such as Mariemount and Palos 
Verdes have been completely planned, and many comprehensive 
replanning schemes and surveys have been made The most hope 
ful form in which planning is being done is irl the making of 
regional plans for great metropolitan areas, such as New York, 
Washington, D C , Philadelphia, Buffalo and the Niagara region, 
and Los Angeles 

The most elaborate regional survey and plan that has so far 
been initiated is that prepared for the New York region, which 
composes 5,528 square miles Consideration was given to archi- 
tectural as well as engineering, economic, social and legal prob 
lems, and groups of leading architects and landscape architects 
assisted in preparing designs for specific projects Their conclu 
sions were published m May 1929 One of the chief purposes of 
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this plan IS to improve the approaches to New York by water, rail 
and highway, and to secure a more dignified treatment of its 
immense waterfront 

Along with the great increase m local planning activity in the 
United States, the progress of the movement is indicated by the 
extension of State planmng laws, a more favourable attitude of 
courts towards planning regulations, and the appomtment of an 
advisory committee on zoning by the Department of Commerce 
One of the ways m which architectural projects have been prom 
inoit in recent years has been In the improvement of railway 
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terminals m America New railway stations m New York, Wash- j 
mgtoD, Chicago and other great centres have been built in such 
a way as to afford digniffed entrances to these cities (See Ikdus- 
triai Architecture ) 

The planning and construction of parkways which was begun 
m Boston many years ago has now been extended to many cities 
The Fairmount parkway m Philadelphia is an outstanding exam- 
ple of a fine central avenue linking the hub of the city with its 
extensive park system and including important architectural fea 
tures In the environs of New York probably the most extensive 
county park system in the world is being created by the West- 
chester park commission, and its success is largely due to the 
extent to which architectural design has been used for its land- 
scape and structural features New civic centres have been 
planned m many cities including Camden, Toledo, Denver and 
Pasadena 

MODERN TENDENCIES 

The tendencies m all countries for good city planning are better 
to day than they have been for the past century The coming 
of the railroad destroyed interest and activity in planning cities 
In recent years, electrification and improvement of steam pro- 
pelled trams, together with architectural treatment of railway 
Stations, have been gradually destroying the convention that rail- 
way equipment and operations are essentially displeasing The 
motor car has restored the highway as a principal means of travel, 
and the improvement of the public rights of way now absorbs 
the chief energies and expenditures of local governments There 
IS found to be need of vigilance in planning street systems, and 
m relating street spaces to the uses and bulks of buildings The 
use of steel frame construction and of the elevator has given a 
new direction to building (See Architecture ) The growth of 
rapid transit lines is partly a cause as well as an effect of a 
demand on the part of the citizens for better environment in 
the neighbourhoods where they hve Concurrent with these devel 
opments, the wealth of cities has been greatly increased and more 
widely distnbuted, and the mass of citizens has become more 
highly educated, consequently an increased demand for improve- 
ments in physical surroundings has been created simultaneously 
with a growing ability to pay for such improvements 

One of the least satisfactory features of modern town develop- 
ment IS the disorderly growth taking place around cities that 
possess great architectural quality Pans outside the ramparts, 
Washington outside the area planned by L’Enfant, and the mod- 
ern part of Edinburgh are all suffering from lack of planning and 
architectural control In the English university towns of Oxford 
and Cambridge the suburbs are being woefully commercialized 

The newest development in town planning in all countries arises 
from the need of landing places for aeroplanes Most large cities 
are now developing airports, and it is important that they be 
attractively designed The architectural treatment of buildings 
surrounding airports is of great importance too The trend of 
the time is towards improved living conditions and more spacious 
ness in city buildmg Unfortunately fallacies, to the effect that 
congestion and overcrowding are unavoidable because of lack of 
’^pace, and that concentration may proceed to any hmits without 
destroying its own advantages, still persist Hence there are now 
improved standards of hvmg, more facilities for rapid movement, 
better sanitation and finer buildings on the one hand, and un- 
healthy crowding, absence of hght m buildings, congested traffic, 
hek of recreation spaces and uncomfortable travel on the other 
The good elements in the first category give a starting point for 
d better conception of city buildmg, and the very existence of 
the evils is, in the face of grpwmg intelligence, a necessary stim- 
ulus to action in bnnging about the reahzation of this conception 
In the task that lies ahead, the architect, the landscape architect 
and the engineer must work together, for m city building, as in 
architecture, the best work of all three results from their co- 
operation 

Educttloii«-.^)ne of the most hopeful features of the time 
13 the development of education and research in civic problems 
In several countries universities and schools now teach town plan- 


ning and CIVIC design Although this is a development of the 
past 20 years, it mcludes not only the training of specialists m 
town planning, but the extension of fine art, architectural, engi 
neenng and other courses for the purposes of broadening general 
education Much stimulus has been given to town planning edu 
cation by the conferences and exhibitions beginning with those 
held m Berhn, Dusseldorf, London and Washington m 1910 
Three years later a beginning was made in creating town and 
city-planning institutes, with architects, landscape architects, engi 
neers and lawyers as members Educational progress, however, 
has been largely m the science rather than m the actual art of 
town planning 

The conditions of the modem city — ^in size, in speed of 
circulation, m concentration of buildmg masses, and m growth 
and standardization of industry — ^are unique Whatever guidance 
the planner may obtain from knowledge and experience of the 
past, or however sound his conception of principles and tradi 
tions may be, he cannot rely upon these alone to solve the prob 
lems of the city of to-day First hind knowledge of entirely new 
facts — relating to forms of aggregation and distribution of func 
tions and of means of communication — has to be obtained The 
principal contribution of the present generation of specialists in 
town planning seems to be that of building up knowledge of these 
new conditions Most of the so called planning that is being done 
IS part of this process of accumulating knowledge on the basis 
of experiment Considered m this hght, striking progress is being 
made towards the time when, it is hoped, the art of building and 
reshaping towns will be developed on the basis of a sound scien 
tific foundation 

Biblioorapuy — Books on town and city planning which emphasize 
architectural features include A E Bnnkmann, Plaiz und Monument 
(Berhn, 1908) and Deutsrhe Stadtbaukunst tn der V ergangenhett 
(Berlin, 1911) , Prof F J Ilaverfield Ancient Town Planning (Oxford 
1913) , C Moore, Daniel Burnham, Architect, Planar of Cities (1921) , 
W Hegemann and E Peets, American TNew York, 1922), 

T F Tout, ‘^Mediaeval Town Planninj,,” Town Planning Review 
vol viii (Liverpool, 1920) , P Lavedan, Htstotre de Vurbamsme 
(1926) and Qu*est-ce que Vurbamsme? (1926) , J Heinrich Krause 
Demokrates, Oder Hutte, alten Welt (Jena, i86s) , L Kuhn, Ueber 
die Entstehung der Siadte der Alten (Leipzig, 1878) , G Perrot and 
Ch Chipiez, Histoire de Vart dans VantiquiU (1882-1904) , A von 
Gerkan, Gnechische Stadteanlagen (i9'»4) 

Town plannmg practice C Sitte, Stadtebau nach semen KUnstler 
iscken Grundsdtzen (Wein, 1901) , M Robinson, Modern Civic Art 
(New York, ist ed 1903, 3rd ed 1913) P Schultze-Naumburg, 
KuUurarbetten (Munchen, 1906-09) , R Unwin, Town Planning tn 
Practice (London, 1909) , T H Mawson, Civic Art (London, 1911) 

F L Thompson, Site Planning tn Practice (London, 1923) , N P 
Lewis, The Planning of a Modern City (New York, ist ed , 1916, 
2nd ed , 1933) , S D Adshead, Town Planning and Town Development 
(London, 1923) , H V Lanchestcr, The Art of Town Planning 
(London, 1925) , C B Purdom, 7 he Build ng of Satellite Towns 
(London, 1925) Journals American City Planning Institute, City 
Planning Quarterly Journals of Town Planning Institute (British and 
Canadian) , University of Liverpool, Town Planning Review Reports 
Report of Town Planning Conference, RIBA (1910) , annual r'*ports 
of National City Plannmg Conferences and numerous reports on city 
and regional plans, mcluding plans of Chicago, Minneapolis and New 
York in U S A , and regional schem s in England (T Ad ) 

TOWNSEND, SIR CHARLES VERE FERRERS 

(1861-1924), English general and pohtician, was born on Feb 
21, 1861 He first joined the Royal Marines, but m 1886 was 
transferred to the Indian army He received rapid promotion, and 
was one of the officers in the Kashmir contingent of the Hunza 
Nagar expcditun*of 1891 to the Himalayas, becoming military 
governor of Hunza In 1895 he went with Sir G Robertson to 
Chitral, on the occasion of the revolt of Umra Khan and Sher 
Afzil In 1896 he returned to Egypt with Kitchener’s Egyptian 
army, and took part m the Dongola expedition Townsend acted 
for a time as mihtary attach^ m Pans, and m 1907 received a 
staff appointment m India In 1909 he commanded the Orange 
River Colony, with the rank of bngadier general, and two years 
later was promoted major-general For a short time he held a 
temtonal command m England, but in 1913 returned to India 
; The and Rawal Pmdi division, which he commanded at the out- 
break of the World War, was stationed by the Khyber, but m 
April 1915 Townsend was given command of the 6th Division in 
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Mesopotamia After outmanoeuvring the Turks m the flooded 
country round Amarah, with a fleet of barges, Townsend was 
encouraged to attack Kut on Sept 26, 1915 He captured Kut, 
and on Nov 22 attacked Ctesiphon, but was obliged to fall 
back on Kut For a detailed account of the siege of Kut, see 
Mesopotamia, Operations in Townsend surrendered on Apni 
29, 1916, and was interned at Prinkipo In Oct 1918, the Turks 
released him as an emissary to make terms with the British He 
received a K C B for his services in Mesopotamia, but was not 
igain employed He resigned in 1920, and later in the same year 
became M P for the Wrekin division in Shropshire In 1922 
he joined the Conservative Party, but retired at the next election 
He died on May 18, 1924 

Sir Charles Townsend published My Campaign in Mesopotamia 
(1920) 

TOWNSHEND, CHARLES (1725-1767), English politi- 
cian, the second son of Charles, 3rd Viscount Townshend, was 
born on Aug 29, 1725 and was educated at Leiden and Oxford 
At the Dutch university, he associated with Dowdeswell, his 
subsequent rival in politics, Wilkes, and Alexander Carlyle He 
represented Great Yarmouth m parliament from 1747 to 1761, 
when he found a seat for the treasury borough of Harwich 
Townshend was a member of the Board of Trade from 1749 to 
1754, and a lord of the admiralty from 17^4 until his resignation 
in 17*55 owing to his passionate attack against the ministry In 
1756 he was treasurer of the chamber, and in the following spnng 
he was summoned to the privy council 

With the accession of George III in 1760 Townshend trans 
ferred his support from Pitt to the young king’s favounte, Bute, 
and in 1761, at the latter’s instance, was promoted to the post of 
secretary at wai, which he did not throw up until Dec 1762 
In the dying days of Grenville’s cabinet, and throughout Rock 
Ingham’s administration be held the post of paymaster-general, 
refusing to identify himself mote closely with its fortunes as chan 
cellor of the exchequer He accepted the latter position from Pitt 
m 1 766 and was admitted to the inner circle of the cabinet 

The defeat of his proposal to continue the land tax at four 
shillings m the pound, by William Dowdeswell and the landed 
gentry caused Lord Chatham to meditate Townshend’s removal, 
but before this could be accomplished Chatham’s mind became 
impaired, and Townshend, who was the most determined and 
influential of his colleagues, swayed the ministry as he liked, 
pledging himself to find a revenue m America with which to meet 
the deficiency caused by the reduction in the land tax His wife 
was created (August, 1767) baroness of Greenwich, and his elder 
brother George, the 4th viscount, was made lord lieutenant of 
Ireland He himself delivered in the House of Commons many 
speeches unnvalled m parliamentary history for wit and reckless- 
ness, and one of them still lives in history as the "champagne 
speech ” His last official act was to carry out his intention by 
passing through parliament resolutions, which even his colleagues 
deprecated m the cabinet, for taxing several articles, such as glass, 
paper ind tea, on their importation into America, which he 
tstimated would produce the insignificant sum of £40000 for the 
English treasury, and which shrewder observers prophesied would 
lead to the loss of the American colonies Soon after this event 
he died somewhat suddenly on Sept 4, 1767 

The universal tribute of Townshend’s colleagues allows him 
the possession of boundless wit and ready eloquence, marred 
by an unexampled lack of judgment and discretion 

A Memoir by Percy Fitzgerald was published in 1866 

TOWNSHEND, CHARLES TOWNSHEND. 2nd Vis- 
COUNT (1674-1738), Enghsh statesman, was the eldest son of 
Viscount Townshend of Raynham (c 1630-87), of an old Nor- 
folk family descended from Sir Roger Townshend (d 1493) of 
Raynham, who acted as legal adviser to the Paston family 
Charles Townshend succeeded to the peerage in Dec 1687, and 
was educated at Eton and King’s college, Cambridge At first a 
Tory, when he took his seat in the House of Lords, he afterwards 
went over to the Whigs In Nov 1708 he was appointed captain 
of the vcomen of the guard having in the previous year been 


summoned to the pnvy council As ambassador extraordinary and 
plenipotentiary to the states-general (i 709-11) he took part in 
the negotiations preceding the Treaty of Utreck In Sept 1714, 
George I selected him as secretary of State for the northern de 
partment Townshend’s pohey, after the suppression of the 
Jacobite rising m 1715, was one of peace at home and abroad, 
he promoted defensive alhances with the emperor and with 
France But in 1716 be was dismissed from his position owing 
to the intrigues of Sunderland, who persuaded George and Town 
shend’s colleague, Stanhope, that Townshend and Walpole were 
plotting to place the pnnee of Wales on the throne 

Early m 1720 a partial reconciliation took place between the 
parties of Stanhope and Townshend, who was president of the 
council from June, 1720 until Feb 1721, when, after the death of 
Stanhope and the forced retirement of Sunderland, a result of the 
South Sea bubble, he was again appointed secretary of State for 
the northern department, with Walpole as first lord of the treas 
ury and chancellor of the exchequer The two remained in power 
during the remainder of the reign of George I {See England 
History) Townshend secured the dismissal of his rival, John 
Carteret, afterwards Earl Granville, but soon differences arose 
between himself and Walpole Although disliking him, George 
II retained him in office, but the predominance in the ministry 
passed gradually from him to Walpole Failing, owing to Wal 
pole’s interference, in his efforts to procure the dismissal of a 
colleague and his replacement by a personal friend, Townshend 
retired on May 15, 1730 His remaining years were passed at 
Raynham, where he interested himself in agriculture He died at 
Raynham on June 21, 1738 

Townshend was twice married — first to Ehzabeth (d 1711) 
daughter of Thomas Pelham, ist Baron Pelham of Laughton, and 
to Dorothy (d 1726), sister of Sir Robert Walpole 

TOWNSHIP, a subdivision of local government, found m 
most of the central and western United States It is an out 
growth of New England towns and of New Yoik and Pennsyl 
vania local government, which was influenced both by the New 
England town and the Southern county At first townships were 
often called towns, showing the influence of the terms of New 
England Townships are generally about 6 sq m in size, depend 
mg upon State constitutional or statutory provision The town 
ship meeting has fallen very much into disuse, just as the town 
meeting has ceased to be a potent factor in many parts of New 
England In some of the States the chief administrative authority 
of the township is the committee or board, while in the others it 
is the supervisor, who also serves as the member of the township 
on the county board of supervisors Other township officers are 
the clerk, assessor, treasurer, overseer of the poor and constable 
Usually officials are chosen by the voters of the township 

See H G James, Local Government tn the United States (1921) 

(S Le) 

TOWNSVILLE, a port of Queensland, Australia, situated on 
the west side of Cleveland Bay m the north east of the State and 
750 miles north of Brisbane It is built upon the banks and near 
the mouth of Ross Creek — ^here spanned by an iron bridge — and 
rises picturesquely up the lower slopes of Castle Hill which 
towers, a great rock mass 936 ft high, behind it It is the outlet 
for a wide area of country of varied economic potentialities 
The thriving town (pop 30,000) is built substantially and, on 
the whole, suitably to the climate The estuary of Ross Creek 
been straightened and deepened to allow of sea-going vessels (24 
ft draught) to berth alongside the quays, and Townsville, with 
a total "overseas” trade valued (1926/7) at £1,550,000, is thf* 
second port of Queensland and may be termed "the capital of the 
North,” as Rockhampton is of the centre, and Brisbane of the 
whole, and of southern Queensland in particular The harbour 
served by a series of regular overseas shipping lines (total tonnage 
1926-27 c 80,000) as well as the regular coast services (com 
bined tonnage of all classes 1926-27, 1,050,500 tons) 

TOWTON, a village of Yorkshire, England, a^m S of Tad 
caster, the scene of a battle fought on Palm Sunday, March 29 
1461, between the armies of York and Lancaster The party of 
Lancaster had lately won the battle of St Albans, but, unable 
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to gam admission into London, and threatened by the approach 
of Edward the young duke of York from the west of England, 
was compelled to fall back northward York having been pro- 
claimed as Edward IV, followed them up into Yorkshire, and 
on the 27th his leading troops surprised the passage of the Aire 
at Ferrybridge ITie Lancastrians were encamped at Towton, 
some mdes away, covering Tadcaster and York, but a force under 
Lord Clifford was promptly sent out recaptured Ferrybndge by 
surprise, and cut to pieces the Yorkist garrison About the same 
time, however, Edwards van, under Lord tauconberg, an ex- 
ponenced soldier, crossed the Aire higher up, and Clifford was 
compelled to retire He was closely pressed, and at Dintmgdale, 
withm a few furlongs of his own camps, was cut off and killed 
with nearly all his men Edward’s mam body was now close at 
hand, and the Lancastrians drew up on their chosen battlefield 
early on the 29th This held was an elevated plateau, with steep 
slopes, between the present Great North Road and the river Cock, 
cut in two by a depression called Towton Dale On opposite sides 
of this depression stood the two armies, that of York facing north, 
their opponents southward Both lines of battle were very dense 
On a front of little more than a thousand yards the Lancastnan 
party had nearly 60,000 men Edward’s force (less than 50,000) 
was not all present, the rear “battle” under Norfolk bemg still 
distant Snow and sleet blew m the faces of the Lancastrians and 
covered the field of battle The skilful lauconberg used this 
advantage to the utmost Aided by the wmd, his archers dis- 
charged flights of arrows against the enemy, who rephed blindly 
ind feebly, hampered by snow and wmd The Yorkists withdrew 
until the enemy hid exhausted their quivers, and then advanced 
ifresh Their arrows soon stung the Lancastrians into a wild and 
disorderly charge Suffering severe losses the latter closed with 
h^dward’s Ime of battle No quarter was given by either party, 
and on the narrow front the numerical superiority of the Lan 
castnans counted for little The long, doubtful and sanguinary 
struggle was only decided by the arrival of Norfolk’s corps, which 
charged the enemy m flank Driven backwards and inwards, the 
Lancastrians were m a desperate position, for their only way of 
escape to Tadcaster crossed the swollen waters of the Cock by 
i single narrow and difficult ford, and when, after a stubborn 
struggle, they Anally broke and fled, they were slaughtered in 
thousands as they tried to cross At the close of the day the 
defeated army had ceased to exist 25,000 Lancastnan and 8,000 
\oikist dead were buried in and about Towton 

Sre R Brooke Visits to English Battlefields (London, 1857) , C R 
B Barrett, Battles and Battlefields of England (London 1896) , H B 
(jcorge, Battles of English History (London, 1895) 

TOXICOLOGY, the name of that branch of science which 
deals with poisons, their effects and antidotes, etc {See Poisons 
ind Medical Jurisprudence ) 

TOXIN see Diphtheria, Scarlet Iivlr, Midical Re 

‘'LARCH 

TOXODONTIA. An extmet order or sub order of South 
American hoofed mammals, some (toxodonts) being massively- 
proportioned three-toed beasts which played the part of rhinocer- 
oses, and others (typotheres) small ammals more nearly compar- 
ible to rabbits and the larger rodents in appearance and probably 
m habits The order was distinguished by long-crowned, often 
rootless teeth of peculiar pattern, the front teeth enlarged and 
somewhat like those of rodents, the cheek teeth of triangular 
pattern above and unequal crescents below, the jaws deep and 
rather short, heavy zygomatic arches and the mastoid bone pe- 
culiarly inflated The feet have from three to five digits, the ar- 
rangement of the carpals is alternating but the astragalus has a 
i»bort neck and convex head, the fabula articulates with the cal- 
caneum but the navicular does not reach the cuboid In the 
Miocene of Patagonia the toxodonts are of moderate size, Nesodon 
IS large as a tapir, Admothenum of the size of a sheep, and the ty- 
potheres are all small creatures comparable with a wood chuck or 
gumea-pig In the Pleistocene of Argentina Toxodon equals the 
Indian rhinoceros m size Toxodontkenum and Xotodon of the 
Pliocene are no less gigantic, while Typothenim, the largest of the 
waller group, be compared to the modem capybara 


337 

A third assemblage, the Entelonychia, is related to the toxo 
donts and typotheres and included with them under the order 
Notoungulata (also called Toxodonta) They are more pnmitive 
m teeth and foot construction, many of them brachyodont, hvt 
toed, clawed and chiefly found m the older Tertiary formations ot 
South America, with a few specialized survivors m the Miocene 
Among these last Hatnaiadontothenum, with large compressed 
claws but with grinding teeth somewhat hke the rhinoceros type 
IS analogous to the Chalicotherudae of the northern world, while 



The skeleton of the toxodon after a cast in the American 
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Astrapothemm shows a remarkably close parallelism to the Met 
amynodon of the north The Litopterna {qv) also have some 
affinity to the notoungulate groups, the whole assemblage being 
peculiar to South America save for a couple of small and pnmitive 
entelonychians found in the Lower Eocene of Wyoming {Arctos 
tylops) and the Paleocene of Mongolia {Palaeostylops) , these 
may indicate that these South American Tertiary “ungulates” 
originally came from Holarctica about the end of the Cretaceous 

The invasion of South America by northern mammal faunas at 
the end of the Tertiary period brought about the progressive ex 
tinction of the toxodonts and their allies, Toxodon and Macrau 
chinta being the last survivors bnhke the edentates, the South 
Amencan hoofed animals do not seem to have made any counter 
invasion into North Amenca (WDM) 

TOY, CRAWFORD HOWELL (1836-1919), Amencan 
Hebrew scholar was born in Norfolk Va , on March 23, 1836 
He graduated at the Lmversity of Virginia in 1856, completed in 
one year the three year course at the Southern Baptist theological 
seminary, seivccl in the Confederate army, studied at the Uni 
versity of Berlin in t 866-68 and taught m various southern edu 
cational institutions His resignation from the seminary in which 
he had studied was accepted in 1879 because of his sympathy with 
Darwin’s views on evolution and his belief that m spite of their 
divine inspiration there were obvious human errors in the Scrip 
tures which, however, concerned the shell, not the kernel, of 
religious truth After a hnef period with the Independent he went 
to Harvard as professor of Hebrew and Oriental languages and 
until 1903 Dexter lecturer on biblical literature He became pro 
fessor emeritus in 1909 and died in Cambridge, May 12, 1919 
He was the author of Hutory of the Rehgton of Israel (18S2) 
Quotations from the Old Testami nt tn the New Testament (1884) 
Judaism and Chnstmmty (1890), Introductwn to the History of 
Religions (1913) and of vanous critical and exegetical works 

See sketches m the Amencan Journal of Semitic Languages and 
Literature (vol xxxvi , Oct 1919) and the Harvard Theological 
Review (vol xiu, Jan 2920) 

TOY, a child s plaything, also a tnffe, a worthless petty 
ornament, a gew gaw, a bauble Children s toys and playthings 
survive from the most remote periods though many so called 
diminutive objects made and used by primitive man, sometimes 
classified as playthings, may have been workmen’s models votive 
offerings or sepulchral objects A large number of wooden, earth 
enware, stone or metal dolls remain with which the children ot 
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ancient Egypt once played, thus m the Bntish Museum collection 
there is a flat painted wooden doll with strings of mud beads rep- 
resenting the hair, a bronze woman doll bearing a pot on her 
head, an earthenware doll carrying and nursing a child, some 
have movable jointed arms There are also many toy ammals, 
such as a pamted wooden calf, a porcelain elephant with a nder, 
this once had movable legs, which have disappeared Balls are 
found made of leather stuffed with hair, chopped straw and other 
material, and also of blue porcelain or papyrus Jointed dolls, 
moved by strings, were evidently favourite playthings of the 
Greek and Roman children, and small models of furniture, chairs, 
tables, sets of jugs painted with scenes of children’s life survive 
from both Greek and Roman times Balls, tops, rattles and the 
implements of numerous games, still favourites m all countries 
and every age, remain to show how little the amusements of 
children have changed (See also Doll, Top ) 

TOYNBEE, ARNOLD (1852-1883), Enghsh social re- 
former and economist, second son of Joseph Toynbee (1815- 
1866), a distinguished surgeon, was born in London on Aug 23, 
1852 He had originally intended to enter the army, but ill hea th 
and a growing love of books changed his plans, and he settled 
down to read for the bir Here again the same causes produced a 
change of purpose, and he entered as a student at Pembroke 
College, Oxford Two years later he removed to Balliol college, 
where, after taking his degree, he was appointed lecturer and 
tutor to students preparing for the Indian civil service He de 
voted himself to the study of economics and economic history 
He was a practical social reformer, taking part in much public 
work and delivering lectures m the large industrial centres on 
economic problems He overtaxed his strength, and after lectur 
mg m London in January 1883 he had a complete break down, 
and died of inflammation of the brain at Wimbledon on March 9 
Toynbee had a striking influence on his contemporaries, not 
merely through his intellectual powers, but by his strength of 
character, love of truth and ardent and active zeal for the pubhc 
good He was the author of some fragmentary pieces, published 
under the title of The Industrial Revolution (1884) 

Toynbee’s interest in the poor and his anxiety to be personally 
acquainted with them led to his close association with the district 
of Whitechapel in London, where Canon Barnett (qv) was at 
that time vicar — an association which was commemorated after 
his death by the social settlement of Toynbee Hall, the fir^t of 
many institutions for social betterment (See SETTLEMfeNis ) 
See F C Montague’s Arnold Toynbee (Johns Hopkins Umversty 
Studies, 1889) , I ord Milner’s Arnold Toynbee a Remimscence 
(1901) , and L L Price’s Short History of Political Economy in 
England for a criticism of Toynbee as an economist, also a new 
edition of his Lectures on the Industrial Revolution (1919), with 
preface by Lord M Iner 

TOYNBEE, PAGET (1855- ), English philologist and 

critic, was born at Wimbledon on Jan 20, 1855, and educated at 
Haileybury and at Balhol college, Oxford From 1878 he acted 
for 14 years as private tutor, afterwards making a name for him- 
self as a Dante scholar He has also pubhshed and edited a 
number of works relating to Horace Walpole 
His publications include Specimens of Old French^ with Notes 
and Glossary (1892), Life of Dante (1900, 4th charged ed, 
1910) , Dante Studies and Researches (1902), Chronological List 
of Enghsh Translations from Dante, from Chaucer to the Present 
Day (1906), Dante m Enghsh Literature from Chaucer to Cary 
(2 voh , 1909), Critical Texts of Letters of Dante (1915-19, 
amended text and translation, 1920), Dante Studies (1921), 
Horace Walpole^s Journal of the Printing Office at Strawberry Hill 
(1923) Horace WalpoWs Reminiscences (1924), etc 
TOYNBEE HALL. Founded m London by Canon Barnett, 
then rector of St Jude’s Whitechapel m 1884, and named after 
Arnold Toynbee, a brilliant economist and co worker whose death 
shortly before had been hastened by his zeal for social reform, 
Toynbee Hall, the pioneer university settlement, inaugurated an 
important movement (see SoaAL Settlements) In the earlier 
years of his ministrations at St Jude’s Barnett had succeeded m 
creating interest at Oxford and Cambndge in the problems of 
East London and had brought to Whitechapel a considerable num- 
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ber of undergraduates to spend their holidays with him and learn 
about social conditions The connection which was established in 
this Way prepared the universities for the suggestion of a closer 
umon t^tween them and the East End and Barnett’s plan to 
found a settlement that is, a house of residence for university 
undergraduates who might wish to live m an industr al area, was 
at once warmly supported With money collected mainly at 
Oxford he was able to purchase and reconstruct premises next 
door to St Jude’s which had been used for the purposes of an 
mdustnal school and with the help of a band of “settlers” to 
commence activities which left an enduring mark on the social 
history of the penod Mainly these activities were concerned 
with the collection of social data, with social experimentation, 
and with the amelioration of social and industrial conditions, but 
Barnett’s underlying aim was to bring the generosity and learn 
ing of the young and the umversities into effective relation with 
the industrial population so that both commumties might come 
m time to serve ideals of citizenship and neighbourliness 

The War involved the closing of the hostels (Balhol house and 
Wadham house) which Barnett had founded for working men 
students at Toynbee Hall and m other ways suspended the opera 
tions of the settlement Since 1919 however most of its customary 
activities have been resumed and its work as a “popular umver 
sity” has been extended An important feature of its annual 
programme is now a large “American Summer School” which is 
attended by about 100 preachers, educationalists and social work 
ers from the United States, selected because of their interest in 
the international aspect of social and economic problems 

(J J M) 

TOZZI, FEDERICO (1883-1920), Itahan novelist, was 
bom at Siena on Jan i, 1883, the son of an innkeeper His child 
hood and early youth are described in Con gh ocht chiusi (1919) 
His father died in 1908, and Tozzi married the same year, and II 
Podere (1^21) is a record of his experiences this time He 
learnt Latin and studied old Tuscan, his first book being an 
Antologia d*antichi scnttori senest (1913) Tre Croct (1920) 
translated into English as Three Crosses (1921), the only one of 
his novels which is not autobiographical, is considered his finest 
work He died m Rome on March 21, 1920, before he was able 
to reap the fame which the success of his latest work brought him 

TRACERY, the term given in architecture to the upright 
curving or intersecting bars or ribs, used m a window or other 
opening to give beauty and vanety to its silhouette The term 
IS also applied to similar forms used in relief, as wall decoration 
(sometimes caled wall-tracery), and hence, figuratively, of any 
intricate line pattern The word is often restricted to the elabor 
ate system of window decoration, with its derivative forms 
developed m Europe during the Gothic period, but it may, with 
equal validity, be applied to the pierced marble screens common 
m the Mogul work of India, or to the pierced plaster windows of 
Persia, Turkey, Syria and Egypt 

The origin of European tracery is confused Pierced marble 
screens, with the oiienings glazed, were used occasionally in 
Byzantine work The Byzantines also used, commonly, groups of 
two, three or even more narrow, arched windows, placed close 
together, under a single, large, relieving arch above In this they 
were followed by most of the Romanesque styles In such groups, 
the supports between the adjacent openings of each group usually 
consisted of single coonnettes, hence the arches over them 
were thin and shallow, and the tympanum, or section of wall 
supported by them and filling the space between them and the 
great enclosing or relieving arch o^ver the whole group, was 
necessarily thm also Such windows are found in the greater nmn 
her of Itahan campaniles and Romanesque towers, as well as in 
many Romanesque tnfonum arcades To decorate the tympohum, 
piercing was an obvious and simple method The result was the 
germ of tracery 

Plate Tracery h found in early Gothic work both in France 
and England In its simplest forms the tympanum is pierced 
with a single opening, usually circular, but occasionally taking a 
four lobed or quatrefoil form The points between the lobes, 
known as cusps (gv), later became an important element io 
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EXAMPLES OF TRACERY 

1 Oeometrio deoorated English Qothio tracery Angel Choir Lincoln ning of the 14th century 5 Perpendicular English Gothic tracery west 

Cathedral 1250~S0 2 Mogul pierced marble tracery screen in the Taj front St George s Chapel Windsor begun 1474 6 Early Perpendicular 

Mahal Agra India 1632 3 Rayonnant French Qothio tracery, transept English Qothio tracery east window York Cathedral 1408 7 Curvilinear 

rose window Notre Dame Cathedral Paris c 1270 4 Rayonnant French Deoorated English Gothic tracery west front York Cathedral 1338 

Gothic (par« w n a lArinHnui f nm Naraire Parnaitonna France baoin 
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much Gothic ornament In t!me^ greater elaboration was sought 
by increasing the number and complexity of the piercings, and 
thus both the size and beauty of the entire unit The chmax of 
plate tracery appears m France in the group of magnificent win- 
dows of Chartres cathedral (i 194-12 12); and In England m the 
rose window at Lincoln cathedral (1220), known as the Dean's 
eye 

Bar Tracery*— As skill in stone cutting and desire for com 
plexity increased, the area of the tympanum wall left solid grew 
continually smaller, finally leaving only thm bars of stone sep 
arating the adjacent openings Moreover, m Notre Dame cathe 
dral, Pans, certain small, mtenor, round windows constituting a 
sort of upper tnfonum m the original design, carried decorations 
of little inverted arches built of stone — a sort of rudimentary 
tracery About 1220 the next inevitable step in the development 
was taken, and a window was considered not as a group of lights 
carrymg a little piece of pierced tympanum wall, but as a group 
of lights where arches are formed of a bar of stone similar m 
section to that of the mullion or support between them, with the 
space between these arches and the enclosing arch — the old 
tympanum — occupied by a pattern of similar stone bars In 
early work this pattern usually consists of a circle, sometimes 
cusped, tangent both to the enclosing arch and to the small arches 
of the lights below it The cusps are usually of the type known as 
soffit cuspmg,” cut on separate pieces of stone set into grooves 
in the inner faces of the circle 

French Rayonnant Tracery*— In France, bar tracery occurs 
in the rebuilt clerestorey of Notre Dame (between 1220 and 
1230) m the simplest possible form, and in a more developed type, 
with cusps, in the apse chapels of Reims cathedral (prior to 1 230) 
From about 1240 on it becomes common, rapidly increasing in 
lightness and complexity In general, the pattern types are re 
stneted There are two, three or four lights In two light wm 
clows, a single cusped circle is the crowning feature In three 
light wmdows three smaller cusped circles fill the space above 
Four-light windows are formed of two two-light windows, with 
in additional cusped circle above In France the spring of the 
irches of the lower lights is kept far below that of the enclosing 
arch, so that the crowning circle is large Dunng the late 13th 
century, curved-sided triangles, and trefoil and quatrefoil forms, 
without enclosing circles, are occasionally used In four-light 
wmdows, the central mullion is often made heavier than the side 
raullions, both in depth and width, and this additional size earned 
around the enclosing arches of the side pairs This heavier bar 
will have a section or profile, part of which is a duplicate of the 
smaller bars or mullions Thus tracery of two planes and two 
moulding types is developed — one, that of the smaller bars, and 
the other, that of the larger Each moulding type plane is known 
as an “order,” and such a window is said to have tracery of two 
orders The climax of French Rayonnant tracery can be seen m 
S Urbam at Troyes (1270), S Chapelle m Pans (1246-48) and 
S Nazaire at Carcassonne (early 14th century) The rose wm- 
dows (gv) of the style, such as those of Notre Dame at Pans 
(c 1270), designed with radiating patterns using similar combi 
nations of forms — arches, circles, cuspangs, etc — ^are perhaps the 
most remarkable tracened wmdows of the style Dunng the later 
Rayonnant period, tracery forms came to be used decoratively, 
for wall surfaces, pmnacles, gables, etc Especially noteworthy 
IS the filling of the gables of porches, above the door arches, with 
tracery forms At first this was done simpV» with little piercing, 
later, as m the Portail des Libraires, at Rouen cathedral (c 1280), 
the gable became a mere decorative screen of lace like open 
tracery French Rayonnant tracery was the controllmg influence 
m all continental tracery outside Italy 

tngMi Geometirlc Tracery^Based op the same simple 
irch, circle and cusp forms as the French tracery, the English 
geometric tracery is infinitely richer and more varied The great 
east end and west windows of the cathedrals allowed the develop- 
ment of four-, six- or eight-light windows, designed in two or three 
orders, carefully systematized, like the east window of Lincoln 
cathedral (c riSo), in eight lights, with thrje orders But the 
greatest chauge was in siii^le order windows of smaller size In 
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these the use of cusps without circles became common, and all 
sorts of star shaped, tnangular and other geometric forms occur 

English Curvilineair Tracery.— In the early years ot the 
14th century the English architects discovered that by the use of 
the ogee (qv) curve, or curve of double curvature, the occasional 
harsh angularities of the geometric style could be avoided and 
wavy lined tracery of great beauty produced This gave nse to 
the so-called curvilmcar tracery Its simplest form is the reticu 
lated, or network window m which the entire upper part is fil ed 
with a regular all over pattern of waving bars, rhythmically tan 
gent and then separating But the introduction of the reverse 
curve set free the imagmation of the designer, and an infinite 
number of varying types resulted, such as the rose window at 
Lincoln cathedral (1350), or the great west window at York 
(c 1338) 

Perpendicular Tracery.— By the end of the 3rd quarter of 
the 14th century a reaction had set in against this flowing curva 
ture, and the isth century saw the new style — the so called per 
pendicular — ^tnumphant It was based on one controllmg idea — 
verticahty Mullions were run through unbroken from bottom to 
top At intervals they were connected by honzontal bars running 
across the window, supported on little arches between the mul 
lions, thus dividing the whole wmdow into tiers of bttle arch 
headed lights At the top there is great variety of treatment, 
but almost always the upper lights are smaller than those below 
and there was frequent use of curved bars intersecting the verti 
cals, and to some extent recalling the arched forms of the earlier 
styles This new feeling appears in the transept wmdow of 
Gloucester cathedral as early as 1335, and m a more developed 
form m the east wmdow of the choir, which fills the entire east 
end, about 1350 During the isth century the lines become more 
and more rectangular and the wmdow heads have flatter and 
flatter arches The climax of this development is reached in such 
enormous end wmdows as those of the King’s College chapel, 
Cambridge, and St George’s chapel, Windsor (c 1525) 

Wall tracery of perpendicular character was widely used both 
for exterior and interior work during the isth and early i6th 
centuries Great areas are sometimes filled with tiers of tracened 
panels, as m the Henry VII chapel, Westminster Abbey (begun 
1502) In some cases, where flint was common, a tracery of cut 
stone, fi led m with dark flints, decorates church exteriors, as in 
Long Melford church and St Laurence at Ipswich Tracened 
forms are also the basis of much screen, stall and tomb design of 
the isth century, rood screens are particularly nch Tracery is 
also the basis of the decorative nb treatments of fan vaulting 
(See Fan Vault, Vault ) 

French Flamboyant Tracery- — ^In the last years of the 14th 
century the reverse curve came into use m French tracery, prob 
ably as the direct result of English curvilinear models The 
French, however, soon gave tracery of this kind an mdividud 
spirit In the best Flamboyant work, such as the tracery of S 
Maclou, Rouen (begun 1432), and the west front of Rouen 
cathedral (begun 1481), all of the forms are slimmer and more 
flame like than is usual in English work Particularly interesting 
IS the application of Flamboyant tracery to rose wmdows, like 
that of the south transept of Beauvais cathedral (1500-48), in 
which the radiating character of the earlier types is maintained, 
although combined with the reverse curve Flamboyant tracer> 
forms the chief decoration of many gorgeous choir stalls and 
screens The screen at Albi (c 1500) has tracery of unbelievable 
lace-like delicacy m its canopies, as well as larger patterns cover 
mg wa’i surfaces, the wood choir stalls of Amiens (1508-19) art 
even more delicate and the tracery is of the utmost richness and 
intricacy Noteworthy, also, is the application of Flamboyant 
tracery forms to extenor detail, as m the porch of S Maclou, 
Rouen, and the west front of S Wulfran at Abbeville (1480) 

Itklian Tracery.— Due to the Italian lack of understanding 
of Gothic structural principles, tracery never achieved in Italy 
the logical development of the north The nearest approach to 
this IS in the bands of tracery of Venetian palace windows, such 
as those of the Ca d’Oro (1430), by G and B Bon Elsewhere 
tracery was only understood as beautiful pattern and much of it 
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even when copying the forms of bar tracery, is pierced from large 
sheets of marble, as m the tnfonum of the cathedral at Lucca 
(c 1400) and the cloister of S Mana della Venta at Viterbo 

Tracery in the Orientr-^The Mohammedan designers not 
only followed Byzantine precedent m usmg pierced marble screens 
for windows but also, by the development of a new technique, 
invented a characteristic type of tracery, which combined the 
functions played by both leading and stone tracery in western 
work This techmf4Ut coniMSted m hllmg the window area with 
i pierced sheet of cement, each piercing bang filled with a piece 
of coloured glass Results of jewel like intensity and bnlhance 
were thus obtained, and being mide of a plastic material, tracery 
of this type could have unlimited variety of pattern Thf* usual 
types found were basically floral, with the It if shapes in glass, 
iircfully irnngcd to give a sense of flow and growth Such 
cement tracery is found particularly in the later work of Cairo 
such as the mosque of Barkouk (c 11184) and in the imperial 
Turkish work, such as the brilliantly jewelled windows in the 
17th century mosque of Suleiman, Constantinople In India, 
where vcntil ition is required, rather than floods of light, a differ 
ent type was developed, without glass, and in a richer material — 
carved and pierced marble Thus, in almost all of the great 
Mogul palaces, and in many of the tombs, large, pointed arch 
openings are filled with sheets of white marble, pierced in the 
most elaborate patterns of the finest scale The most delicate 
example of this pierced, marble tracery is that of the screen 
around the sarcophagi in the Taj Mahal (gv), at Agra 
(1632-47) 

Modern Types. — Church architects of the 20th century, work 
ing frequently, in a modernized Gothic style, have found in 
tracery a congenial means of free exjiression Both geometric 
and curvilinear forms have furnished inspiration, but patterns 
have been developed of a freshness and individuality frequently 
quite different from the mediaeval custom In these, foliated 
ornament is frequently added to the tracery basis Noteworthy 
examples occur in Liverpool cathedral (Sir G G Scott, irchilect 
still, T928, un(omplclcd) and m the west front of the church of 
the Heavenly Rest and the Beloved Disciple, New York (1928), 
by Mayers, Brust and Philip, the Goodhue associates An entirely 
modern development is seen m the use of pre rist cement tiles 
fiierctd in geometric patterns and glazed built up into large 
windows, as m the church of Notn Dame at Rainc>, France 
(1924) by Perret litres (See Gothic ARCHni-eTURE, Indian 
Architect uRi ) (T F H) 

TRACHEA, in zoology ( i ) the windpipe of air breathing 
\ ( rtcbr ites, t xtcnding from the pharynx towards the lung It uln 
mately bifurcates into two bronchi, one to each lung The larynx 
or voice box, is n modified part of tht trachea (2) The breath- 
ing tubes of insects (g v ) The ramificitions of the insect tracheae 
ire called trac/seoles 

TRACHELIUM, in architecture the neek of the capital of 
the Doric and Ionic orders In the Grtek Done capital it is the 
space between the annulets of the echinus and the grooves which 
marked tht junction of the shaft and capital In the Roman Doric 
md the Ionic orders the term is given to tht interval between 
(ht lowest moulding of the capital and the top of the astragal 
ind fillet (See also Hypotrachelium ) 

TRACHEOTOMY, the operation of opening the trachea or 
wandpipt (sft Respiratory System) and inserting a tube to pro 
vide a means of breathing when the natural air pass ige is ob- 
structed The operation is by no means easy when performed on 
I small child, for the wnnd pipe is deeply placed amongst im 
portint structures Tht chief anxiety is in connection with 
haemorrhage, for the \cssels arc large and |fenerally oierfull on 
Tccount of the impairmtnt of the respiration Tht higher the 
opening is made in the tnchta the easier and safer is the opera 
tion Formerly, it was frequently performed in diphtheria (gv) 
but since the introduction of diphtheria antitoxin it has rarely 
btcome necessary In adults tracheotomy is usually done for 
laryngeal obstruction by disease or foreign bodies 

TRACHIS, a city of ancient Greece at the head of the 
M ihnn Gulf in a small phin between the rners Asopus and Melas, 
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enclosed by Mt Oeta which here descends close to the sea and at 
the Trachmian Cliffs commanded the mam road from Thessaly 
The position was well adapted as an advanced post against invaders 
from the north, and furthermore guarded the road up the Asopus 
gorge into the Cephissus valley Its citadel, Heracleia, was a 
subject of dispute between the Spartans and the Thebans at the 
end of the fifth century b c In Strabo’s time the citadel alone 
was inhabited 

See Strabo p 428, Herodotus vu 198-203, Thucydides m 02 
v 51-52, Diodorus xiv 38j 82, Livy xxxvi 22-24 W Leake 
TraveU tn Northern Greece, lu 24-31 (I ondon, 1835) , G B Grundy 
Great Persian War, pp 261-264 (London, 1901) 

TRACHOMA, the name given to a chronic destructive in 
flammation of the conjunctiva (see Eye Diseases), or “granuhr 
conjunctivitis” (Egyptian ophthalmia) It is contagious, as 
sociated with dirty conditions, and common m Egypt, Arabia and 
in some congested districts of southeastern Europe Henc( 
It has become important, m connection with alien immigration 
into the United Kingdom and America, and the rejection of thosi 
who are afflicted with it It is important that all cases should be 
isolated, and that spread of the infection should be prevented 

TRACHYTE (Gr rpax^'s, rough), m petrology, a group of 
volcanic rocks which consist mainly of samdme (or glassy ortho 
clasc) felspar Very often they have minute irregular steam 
cavities which make the broken surfaces of specimens of thesi 
rocks rough and irregular, whence comes their name, which wis 
first gixen by Hauy to certain rocks of this class from Auvergne 
and long included quartz trachytes (now known as liparitcs and 
rhyolites) and oligoclase trachytes, which are now more properly 
assigned to andesites 

Mineral Composition — The trachytes are often described 
as being the volcanic equivalents of the plutonic syenites Their 
c’ommint mineral, samdme felspar, very commonly occurs in 
two generations, t c both as large well-shaped porphyntic cryst ils 
and m smaller imperfect rods or lilhs forming a finely crystalline 
ground mass With this there is practically always a smaller 
amount of plagiochse, usually oligoclase, but the potash felspar 
(sanidmc) often contains a considerable proportion of the sodi 
felspar, ind his rather the characteristics of anorthoclase or 
crypt operthite than of pure samdme 

(juartz is typically absent from the trachytes, but tndymitc 
(which likewise consists of silica) is by no means uncommon 
in them It is rarely m crystals large enough to be visible 
without the aid of the microscope, but in thin slides it mav 
appear as small hexagonal plates, which overlap and form dense 
aggregates, thev often cover the surfaces of the larger felspars 
or line the steam eavities of the rock, where they may be mingled 
with amorphous opal or fibrous chalcedony In the older trachytes 
secondary quartz is not rare, and probably sometimes results 
from tht rccrystallization of tndymite 

Of the ferromagnesian minerals present augite is the most 
common It is usually pale green, and its small crystals are often 
very perfect in form Brown hornblende and biotite occur also, 
and are usually surrounded by black corrosion borders composed 
of magnetite and pyroxene Sometimes the replacement is com 
plete and no hornblende or biotite is left, though the outlines of 
the cluster of magnetite and augite may clearly indicate from 
which of these minerals it was derived Olivine is unusual, though 
found in some trachytes, like those of the Arso m Ischia Basic 
vaneties of plagiochsc, such as labradonte, are known also as 
phenocrysts m some Italian trachytes Dark brown vaneties of 
augite and rhombic pyroxene (hypersthenc or bronzite) have 
been observed but are not common Apatite, zircon and magnetite 
are practically always present as unimportant accessory minerals 

The trachytes being very rich in potash felspar, necessarily 
contam considerable amounts of alkalts, in this character they 
approach the phonolites Occasionally minerals of the felspathoid 
group, such as nephelme, sodalite and leucite, occur, and rocks 
of this kind are knmvoi as phonolitic trachytes The soda beanng 
amphiboles and pyroxenes so charactenstic of the phonolites may 
also be found m some trachytes, thus aegirme or aegirine-augite 
forms outgrowths €)n diopside crystals, and riebeckite may be 
present m spongy growths among the felspars of the ground mass 
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(as m the trachyte of Berkum on the Rhine) Irachytic rockb 
ire typically porphyntic, and some of the best known examples 
such as the trachyte of Drachenfels, show this character excel 
Icntly, having large samdine crystals of tabular form 1-2 in in 
length scattered through their fine grained ground mass 

Two types of ground mass are generally recogmzed the tra 
chytic, composed mainly of long, narrow, sub-parallel rods of 
sanidme, and the orthophync, consisting of small, squarish or rec- 
tangular prisms of the same mmeral Sometimes granular augite 
or spongy nebeckite occurs m the ground mass, but as a rule this 
part of the rock is highly felspathic Glassy forms of trachyte 
(obsidians) occur, as in Iceland, and puraiceous varieties are 
known (in Tenenffe and elsewhere) but as contrasted with the 
rhyolites, trachytes have a strong tendency to crystallize, and 
are rarely vitreous 

Distribution — ^Trachytes are well represented among the Ter- 
tiary and Recent volcanic rocks of Europe In Britain they occui 
in Skye as lava flows and as dikes or intrusions but they are much 
more common on the Continent, as in the Rhine district and the 
Eifel, also in Auvergne, Bohemia and the Euganean Hills In the 
neighbourhood of Rome, Naples and the island of Ischia trachytic 
lavas and tuffs are of common occurrence In America trachytes 
are less frequent, but occur in S Dakota (Black Hills) In Ice- 
land, the Azores, Tenenffe and Ascension there are Recent tra- 
chytic lavas, and rocks of this kind occur also in New South 
Wales (Cambewarra range), East Afnca, Madagascar, Aden, etc 

In England there are Permian trachytes m the Exeter distnct, 
ind Carboniferous trachytes in many parts of the central valley 
of Scotland The latter differ in no essential respect from their 
modern representatives in Italy and the Rhine valley, but their 
uigite and biotite arc often replaced by chlorite and other second 
ary products Permnn trachvles occur also m Thuringia and the 
Saar distnct 

Closely allied to the trachytes art the Keratophyres, which 
occur mainly in Palaeozoic strata in the Harz (Germany), m the 
Southern Uplands of Scotland, in Cornwall, etc They are usually 
porphyntu and fiuidal, and consist mainly of alkali felspar (anor 
thoclase principally, but also albite and orlhoclase), with a small 
quantity of chlorite and iron oxides Many of them are lavas, 
hut others are probably dikes or thin intrusions As the analyses, 
given above will show they differ from trachytes mainly in being 
richer in soda (J S F ) 

TRACK AND FIELD SPORTS, a term used in the United 
Slates for those sports called athletic sports m England For a 
full description of these athletic events in England and further 
description of the national athletic bodies m the United States 
sre Athletic Sports and also the separate articles on each sport 
The article below covers only the track and field sports in the 
United States They include foot racing upon the flat and over 
obstacles such as hurdles, hedges and water-jumps, jumping for 
distance and height cither with or without the aid of pole or 
weights , and the propulsion through the air by the use of the arms 
ind body of objects and weights (the weight being sometimes 
called a shot) for distance or height such as the discus, javelin 
md hammer The first national athletic body formed m Amenta 
was the Intercollegiate Association of Amateur Athletics of 
America Founded in 1875 it had as its original members Am 
herst, Columbia, Cornell, Harvard, Pnneeton, Trinity, Union, 
Williams Wesleyan and Yale A month later these were joined 
by Dartmouth, Pennsylvania, College of the City of New York, 
Brown and Bowdoin Forty one colleges and universities were 
members in 1928 The association holds two great annual cham 
pionship meetings, the May outdoor meeting, instituted m 1876, 
and the March indoor meeting, inaugurated in 1922 In 1917, 
owing 16 tV World War, no meeting was held At the first meet, ! 


held at Siritoga m 1H7O, the following t cents wert conic 
100 yd dash quarter, hilf one ind three mile runs one ind 
three mile walk, 120 yd hurdles, shot put baseball throw high 
jump, and long jump Ten colleges were represented by ^8 indi 
vidual athletes At the fifty first annual trick and held champion 
ship meeting, held at Franklin field, University of Pennsylvania 
m 1927, the events were the 100 and 220yd dashes, the 440 
880-, one-, and two mile runs, the 100 yd and the 220 yd hurdles 
shot put javelin throw, running high jump, pole vault discus 
throw, running broad jump and hammer throw A total of 707 
athletes represented colleges and universities In the sixth 
annual indoor meeting (1927), held at New York city, 289 ath 
letes from 23 universities and colleges contested in the 70 yd 
dash, 70 yd hurdles one mile and two mile runs, one mile two 
mile, and freshman medley rchys, and broad jump, pole vault, high 
jump, shot put, and 3^ lb weight event Iht heavier men out 
classed on the flat and in the jumps, were given another event on the 
introduction of the 35 lb weight throw in 1922 The addition of 
the javehn and discus events to the programmes since 1922 is 
ascnbable to their inclusion in the schedules of the Olympic 
games 

Among record-holders b \\ Cirr (Yale) broke the worlds 
record m the pole vault by vaulting 14 ft at the outdoor meeting 
of 1927 Clarence W Houser (University of Southern Cali 
forma), holder of the world^s discus record and Olympic cham- 
pion m the same event, established the 1 C A A A A record for 
151 ft in in 1926 John Paul Jones (Cornell) m ign estab 
lished the American college record for the mile run, 4 min 14 ^ 
sec A large proportion of the winners of points for the United 
States in the Olympic games have prt\iously competed in the 
meetings of the 1 C A A A A 

The Amateur Athletic Union (1888) assumes jurisdiction ovtr 
track and field sports m the United States (see Atiiiftic Sports 
United States) Its amateur delmition, the competitor’s quali 
fication requirement (see Amateur), while rigid is substantial!) 
the same as that of the I C A A A A The A A U holds annual 
national championship meets the schedules of which have been ex 
tended to include the javelin, discus and allround events as 
affording opportunity for preparation for the Olympic games 

Certain college conferences and organizations also administer 
track and field competitions The N itional Collegiate Association 
which was originally organized primarily as an advisory bod>, has 
held (1928) seven annual outdoor meetings Its programme is 
practically identical with that of the I C A A A A as regards the 
nature of the events The NCAA meeting at Chicago in 1927 
was entered by 183 athletes from 64 colleges and universities The 
association affords to colleges, particularly those of the middle 
West and South, an opportumty for track and field competition 
that would otherwise be lacking Its meetings are open to all and 
occasionally a few of the athletes who have competed in the 
I C A A A A championships compete also in the meet of iht 
NCAA The IntercoUegi vte Conference (“Western Conference 
or “Big Ten ’) has conducted some 28 annuil outdoor champion 
ship track and field meetings at the last of which the programme 
was composed of the same events as the I C A A A A outdoor and 
the N C A A schedules Its record holders have included such col 
lege athletes as C R Brookline (Iowa), De Hart Hubbard (Mich 
igan), and others All of these conferences and associations have 
followed the I C A A A A m definition, purposes and schedules 
of events 

American Schoolboy Track and Field Sports — ^IVIany col 

lege athletes have taken lively interest in the schoolboy sports of 
their local residential communities Through this interest have 
grown up numerous organizations of public spirited citizens who 
CO operate with municipal authorities to provide playing space, 
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equipment, training and competition m track and field sports for 
schoolboys and thus contribute to the national welfare The pioneer 
m tbs field is the Public School Athletic League of the City of 
New York, founded in 1903 In the greater city of New York, each 
year half a million boys are provided with some form of athletic 
competition, the majority being engaged in track and field sports 
Over 5 million have been trained since the league’s organization 

The experiences of the ICAAAA with college youths 
and of the P S A L of New York city with elementary and high 
schoolboys have provided a stimulus to the widespread develop 
raent of track and field sports in Amenca Cities and village®, the 
nation over, are organizing schoolboys for track and field sports 
along the lines of the P b A L of New York city The prmcipal 
features of the work of the P S A L have been the insignificant 
requirements of its equipment, the adjustment of some track and 
field sport to almost every boy’s capacity, the absence of public 
hysteiia surrounding the competition, and the lessons of discipline 
and democratic associations that have resulted 

See Atiilftic Sports, separate articles on the branches of 
track and fit Id sports and various team games 

Biuciocrai iiY Handbook of the ICAAAA (1928) , 

Ofutal Track and held Guide of the NCAA (1928), also Pro- 
ref dittos of the Ametatton, Offictat Athletic Rules and Handbook of 
the AAU of the United States (1928), Official Souvenir Volume 
Fifteenth Annual Field Meeting ICAAAA (1926), John T 
McGovern, More Athlete^^ Fewer Crimes (1927) (J T McG ) 

TRACTORS. The petrol (gasolene) tractor for agricultural 
and kindred purposes is a development of the steam traction 
tngim, widely used for operating gram threshers and to a small 
extent for plougbng Steam ploughs were used toward the end 
of the 19th century on the large ranches of the north western 
cction of the United Stitcs, in Canada and other regions involving 
such large scale production Iheir usefulness was limited, how 
ever, owing to their great weight, which resulted m the packing 
of the soil and in rather mefiicicnt operation When the weight 
of the petrol engine was greatly reduced by motor car engineers 
ibout 1900, the idea of substituting that tyjie for the heavy steam 
plant naturally suggested itself Early technical development was 
thiclly towird hrge tractors designed to operate from 6 to 12 
plough bottoms, because at that time only owners of large ranches 
in western America showed an interest in power farming 

The large petrol tractors of that period were crude in design 
ind very heavy, their frames were built of heavy rolled channels, 
ind they had driving wheels of very large diameter Their great 
weight naturally rendered them melficient, for a large proportion 
ol the engine power was consumed in moving the tractor itself 

AGRICULTURAL TRACTORS 

Tractors were usually rated according to the number of 14 m 
plough bottoms they would pull In 1927, of 77 models on the 
American market pulling two or more bottoms, 9 were two plough 
tnetors, 28, three plough, 22, four plough, and the remainder or 
i8, were capable of pulling five or more ploughs, up to ten How 
ever, the tractors in the two plough class were produced on the 
largest scale Of the total of 178074 wheeled tractors produced 
in the United States in 1926, 94,467 were one plough and two- 
plough, while 45 $2^ had a rating of three ploughs or two to three- 
ploughs Table 1 shows the production of tractors in the United 
States 
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111 1912 the large tractors of 6 to 12 plough capacities reached 
their zenith, and thereafter declined rapidly The first popular 
small tractor was produced the following year and m 1914 3,000 
tractors of this small design were sold Although smaller, it was 
still of the same crude design as the larger maebnes, with exposed 
gears, phin bcanngs and similar features About 1916 a number 
of engineers with motor-car experience entered the tractor field, 
and as a result of their efforts tractor design was greatly improved 


Typical Design^For the sake of economical manufacture 
mahy of the earher small tractors were made with only three 
wheels, but the buying public did not approve of tbs feature of 
construction, and the typical 1928 wheeled tractor had four 
wheels, two m front for steering and two m the rear for dnvxng 
The Twin City 12-20 hp tractor shown m Plate I, fig i is a 
good example of the lighter tractors based on motor car practice 
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The tractor industry was hard hit bv the heavy slump m the pnees 
of agricultural products late m 1920 Prices of tractors and other 
agncultural machinery did not drop nearly as rapidly nor as much 
as those of farm products, and the result was a “buyers’ strike,” 
the effect of which is clearly reflected m the production figure for 
1922 A very keen price competition set m, and many tractor 
manufacturers went out ol business during the next two years 
With the improvement in the economic position of the American 
farmer the demand for tractors increased again, but the production 
record set m 1920 had not been equalled up to the end of 1936 
During that year the exports of tractors from the United States 
amounted to 27% of the total production on a numerical basis 
and to nearly 25% on a value basis, the actual value of exports 
amounting to $29,561,023 A survey made by the U S department 
of agriculture in 1927 showed that there were then 29 concerns 
in the country manufacturing wheeled agricultural tractors and 
five manufactuni g the crawler t>pe 

The Fordson Tractor — A tractor which was manufactured in 
very large numbers and distributed all over the world was the 
Fordson, manufactured by the Ford Motor Company, Detroit 
Micbgan A central longitudinal s( ction of this machine is shown 
m Plate I , fig 2 It was of the frameless or backbone type, tb 
crankcase of the engine and the cases of the change speed gear 
and rear axle forming the supporting structure The engine had 
four vertical cylinders of 4 in bore and 5 in stroke, which wert 
cast in a single piece with the upper half of the crankcase, tht 
lower half of this case being a separate casting lo the rear of 
the crankcase was bolted a housing which enclosed the flywheel 
the friction clutch and the change gearing and also formed the 
rear axle housing There was no direct “through” drive, the 
power being always transmitted from the upper to the lower ot 
two parallel shafts in the gcarset, and an extension of the lower 
shaft carried the worm wbch meshed with the worm wheel on the 
rear axle differential gear 

Changing of gear was effected not by meshing the gears, wbch 
remained in mesh continuously, but by secunng one or another 
of the gears to the shaft by positive clutches The rear wheels wert 
42 in in diameter and the tractor was geared to give a ploughing 
speed of 2 j m p h with an engine speed of 1,000 r p m In addi 
tion to the ploughing speed there were provided two other forward 
speeds and a reverse motion Over the engine was mounted a 
double compartment fuel tank holding i gal of petrol and 16 gal 
of kerosene, the petrol serving to start and run the engine until 
the carburetter was hot enough to vaporize the kerosene Air was 
taken m through an ait washer and the carburetter in wbch the 
kerosene, after having been sprayed into a stream of air to form 
a very nch mixture, was vaponsed by being passed between two 
stampings of sheet steel, the outer faces of wbch were m contact 
with the hot exhaust gases Additional air was mixed with tbs 
nch mixture close to the inlet valves Ignition was by a flywheel 
magneto, engine lubrication by the circulating splash system, and 
circulation of the coolbg water by the gravity or thermoTSipbon 
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1 Pole vaultor starting hts run down the cinder track preparatory to 

vaulting a bar between two standards 

2 Perfect muscular co ordination Is required for the double action vault 

Photograph shows vaulter barely clearing the bar 

3 High Jumper In action 

4 Another high jumper ciearing the bar between the standards 

5 Athlete flashing through the air in a running broad Jump 


6 Front view of a running broad jump 

7 Distance runner coming down the track with a smooth even stride 

8 Hurdler clearing one of the high hurdles at a university track and 

field meet 

9 Closely contested high hurdle race 

10 High hurdle cleared smoothly by a hurdler 
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ATHLETES IN ACTION 


1 Javulin throwe at beginnino of the run before hurling javelin 

2 Photograph shown position of javelin thrower at the moment javelin is 

leaving his hand 

3 Athlete swinging a 56 lb hammer preparatory to throwing It Momen 

turn gained by swinging adds to distance 

4 Weight thrower preparing to hurl a 16 lb shot 


5 Putting the shot 

6 Throngs in stadium watching a weight thrower in action 

7 College athlete In act of throwing a discus 

6 Hammer thrower starting his swing He must not step outside of the 
7 ft circle 
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system. Unlike most others, this tractor was not fitted with an 
engine governor by the manufacturer, but several speciality manu- 
facturers offered governors speaally designed for it and many 
owners of the tractor fitted them The Fordson tractor had a 
wheelbase of 63 in and weighed 2,562 lb complete The front 
axle was swivelled at its centre on a saddle casting bolted to the 
front of the engine and was braced near its ends by radius rods 
with flexible joints extending to lugs cast on the bottom of the 
engine crankcase A belt pulley for power work was provided and 
ran at engine speed 

Genetal Features- — ^Belt pulleys formed a part of the equip 
ment of practically all tractors, being used for operating threshing 
machines, wood saws, silo fillers, etc Many tractors bmlt after 
1924 were equipped with power take-offs or auxiliary drives 
through gearing and shafting, which were used on the farm when 
hauling gram binders, corn pickers and spraying outfits, by saw 
mill owners for operating cut off saws and edgers, and by road 
builders for operating concrete mixers It was customary to apply 
a double horsepower rating, for instance, a three-plough tractor 
was often rated as a 12-25 hp machine This signified that the 
tractor could develop 25 h p on the belt and 12 h p on the draw- 
bar the difference of 13 h p being required for moving the tractor 
itself over the field 

Crawler Tractors — ^The crawler (British term ‘‘caterpillar'') 
tnctor had one or two continuous-chain tracks on which it ran 
The outside tread of the chain track m contact with the ground had 
transverse projecting bars or depressions which caused it to grip 
the ground firmly, while the inside tread of the chain formed a 
smooth track on which rolled idler wheels mounted on the frame 
and carrying the weight of the tractor The power from the engine 
was transmitted through a suitable reduction gear to a pair of 
toothed wheels which engaged with teeth or rollers on the inner 
side of the track and, when power was applied by letting in the 
clutch, the tractor rolled ahead on the track and the track at the 
same time rolled forward The power was applied to the two 
chain wheels through a differential gear, and m order to steer a 
tnctor of this kind, one track was held stationary by a brake on 
the shaft of its chain wheel, while all the power was apphed to 
the other chain wheel 

The Get rack tractor shown m Plate I , fig 3, was one of the 
snnllesl trictors of this type Much of the development work in 
(onnection with crawler tractors was done in California, where 
th Holt, the Best and the Yuba, all tractors made m large sizes, 
originated In 1927 many of these large crawler tractors were 
used for other than agncultural purposes — for example, in oii- 
iiclds, in lumbering and in road building The aty of New York 
m 1920 purchased a large number for use in clearing the streets 
of snow The lumbering or logging work done was mainly m 
swampy districts where horses cannot work except in winter when 
the ground is frozeh, whereas the crawler tractors make logging 
in such districts possible the year round The weight on the 
track of a crawler tractor of the 1927 type was as low as 5 lb 
per sq in , and such a tractor could go into boggy places where no 
wheeled vehicles could follow 

Cost aad Uses- — ^The three chief items of cost in tractor 
ploughing are fuel, depreciation and labour At the tractor trials 
held at Lincoln, England, m the autumn of 1919, the fuel con- 
sumption per acre averaged almost exactly 4 imp gal for plough 
mg in heavy clay soil, and 3 gal for ploughing on cliff lands In 
the corn belt of the United States, where the soil is comparatively 
light, it has been customary to reckon on a fuel consumption 
(either petrol or kerosene) of 2 5 U S gal (2 imp gal ) per acre 
On the other hand, m a Bulletin of the U S dept of Agnculture 
on “The Gas Tractor m Eastern Farming,’* a fuel consumption of 
3i U S gal per acre is made the basis of cost calculations for the 
eastern section, and in the tractor trials held at Harnsburg, Pa , 
m 1919, the average fuel consumption of all tractors using kero- 
sene worked out at 3 28 U S gal (2 62 imp gal ) per acre The 
fuel consumption in tractor ploughing vanes both with the char- 
acter and condition of the soil and with the depth of ploughing 
The average depth of ploughing at Lincoln was 5I mches The 
resistance of the soil (drawbar pull) averaged i z 5 lb per sq m 
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for the heavy clay soil and 9 lb per sq in for the cliff land In 
the com belt of the United States the soil resistance generally 
varies between 5»5 and 7 lb per sq in , and this explains the low 
fuel consumption m ploughing there The estimate here given ot 
the cost of ploughmg one acre is based on the results of an inquiry 
by the U S dept of Agnculture among 400 tractor farmers in 
the Dakotas concerning their expenentes in 1917 and 1918 Only 
one change is made from the estimate of the department, namel> , 
the assumption of a tractor life of seven instead of nine >tars 


Tabu II Averaf^e Cost and Perforntance of Tractor Ploughing 
tn the Dakotas 



Two plough 
tractors 

Three plough 
tractors 

Four plough 
tractors 

First cost 

$1,050 

$1,460 

$i,O0O 

lull working days per 


64 

year 

4 S 

Si 

Acres ploughed per 10 hr 



day 

6 3 1 

8$ 

10 9 


Other factors on which the estimate is based are the following 
cost of petrol, $0 276 per US gal , kerosene, $0152 per gal 
lubricating oil, $0 50 per gal , grease, $0 10 per lb , repairs, 4% 
of the first cost per year, depreciation on a 7 year basis, man 
labour at $4 00 per day, interest at 6% on the average investment 
(one half of total investment ) Such items as housing, insurance 
and taxes are neglected 


Table III Cost of Tractor Ploughing tn the Dakotas^ 
(Dollars per acre) 


Size of tractor 

Total (.ost of 
ploughmg 

huel 

Oil 






Gasolene 

tractor 





Kerosene 

tractor 

Gasolene 

Kerosene 


'Two plough 

2 21 

I 01 

0 69 

0 395 

007s 

Three plough 

I our plough 

I 075 

I 680 

0 6() 

0 ^95 

0075 

I 757 

I 462 

0 6) 

0 305 

0 07s 

Other Items 


Grease 

Repairs 

Depn 

ciation 

^lan 

labour 

Interest 

Two pi )ugh 

0 0”^ 

0 IS 

0 S 3 

0 63s 

0 II 

Three plough 

0 0 

0 1 j 

0 49 

0 470 

0 10 

lour plough 

0 02 

0 IX 

0 409 

0 08 

0 085 


With these data a close estimate can be made of the cost of 
tractor ploughing under different conditions, as all the basic costs 
are given The average soil resistance in the Dakotas may be 
assumed to be 8 lb per sq mch In heavier soils the area ploughed 
per day will be less in substantially the inverse ratio of the soil 
resistance (provided the latter is not excessive) This is borne 
out by estimates of the ploughing capacities of the tractors which 
competed in the Lincoln trials of 1919 Averaging the estimates 
for heavy clay soil (soil resistance ii 5 lb per sqm), and 
rcckomng on the basis of a 10 hr instead of an 8-hr day, tht 
following results arc obtained two-plough tractor, 4^ acres 
three-plough tractor, 5f acres, four plough tractor, 6| acres 
Advantages- — ^To the American and Canadian farmer tht 
advantage of the tractor is not so much that it reduces the cost 
of ploughing as compared with horses, as that it enables one man 
to work a much greater acreage Approximately one-third of 
several hundred tractor farmers in Illinois circulansed by tht U S 
Dept of Agriculture had increased their acreage by purchasing 
tractors Another great advantage is that the tractor permits work 
to be done quickly when the weather is favourable Power farming 
has proved particularly advantageous in the wheat belt of Kansas 
where for the best yield the land must be ploughed m August 
when the temperature is often above zoo® F m the shade and 
very little work can be accomplished with horses The tractor 
works as efficiently at this temperature as in winter Moreover, 
the tractor can be used also for threshing, and the old practice of 
contract threshing has been largely superseded by the plan of four 
or five farmers owning a small threshing machine co operatively 
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and btlping each other thresh their grain, each using his om 
tractor as the motive power Sometimes it is necessary to get a 
crop into the ground very quickly, and, with a double shut of 
operators, tractors can then ht operated day and night 
Tractor for Mow crop Fannlag^^The ordinary farm tractor 
was designed primarily for ploughing and is not smted to the 
cultivation of row crops, su^ as Indian corn, cotton, sorghum, 
etc For this work a special t3rpe of motor cultivator was devtl* 
oped, and while a certain degree of success was achieved with it, 
most of the machines of this type brought out disappeared from 
the market A compromise design, the Farmall (Plate I , fig 4)> 
was developed by the International Harvester Company It had 
two steering wheels rather close together at the front, on opposite 
sides of a vertical steering column, designed to pass between 
adjacent rows, and two driving wheels at the rear, with a tread 
of 74 m , which was suffiaent to straddle two rows of corn At 
the front the frame was supported on the steering column above 
the front wheels (of 25 in dia ), while at the rear the axle was 
arched, the center portion being considerably higher than the 
wheel spindles, giving an axle clearance of 30 inches One of the 
objections to mfthy items of farm equipment is that there is use 
for It only a few days per year and it Ues idle all the rest of the 
tame An all-purpose machine of this type evidently overcomes 
that objection to quite an extent A large variety of tools were 
especially designed and others adapted for use with the Farmall 
Tractors for use m orchards, on which a number of American 
manufacturers specialise, must be of lower build than those for 
general use A distinct type is the garden tractor, for the cultiva- 
tion of row crops and general work in market gardening The 
Beeman, the first tractor of this type, was put on the market m 
1915, and in 1926 the total number of such tractors produced in 
the United States (by 13 manufacturers) was 3,921 
Development in Europe. — Interest m farm tractors ir creased 
greatly in Europe during and following the World War In 1919 
and 1920 tractor trials were held at Lincoln, England, the first 
under the auspices of the Society of Motor Manufacturers 
and Traders and the second under that of the Royal Agncul- 
tural Society The French Government m 1920 paid a bonus of 
25% on the purchase price of tractors of domestic manufacture 
and 10% on tractors of foreign manufacture French engineers 
paid particular attention to tractors which must be very narrow 
for use in vineyards Tractor development and application in 
Europe also received a severe setback about the time of the world- 
wide business depression of 1921, chiefly owing to the high cost 
of the fuel The tractor trials of the Royal Agncultural Soaety 
were not repeated after that date To reduce the fuel cost item 
a number of compression-igmiion type engines (Diesel and hot* 
bulb) were brought out, including the Avance in Sweden, Uic 
Lana Acker Bulldog and Benz-Sendling m Ckrmany, and the 
Helios in Holland, these tractors using heavy liquid fuels 
In France eflorts to reduce the fuel cost of tractors were 
directed along other lines, the machines bemg fitted with gas 
generators operating on charcoal or prepared solid fuels Most 
of the tractors exhibited at the Pans Agncultural Show in 1928 
had such generators Considerable devdopment work was done 
m Germany during the decade following the war, but most of it 
was along lines that had been covered previously in the United 
States Prof Gabriel Becker of the Charlottenburg Technical 
College made extensive tests and investigations on Amencan and 
German tractors and published bis results The German Govern- 
ment m 1927 uutiated a scheme for extending credit to farmers 
for the purchase of (German-built) tractors The Soviet Govern- 
ment of Russia durmg the period 1925-1927 bought thousands of 
tractors from leading Amencan firms and prepared to manufacture 
similar tractors m Russia 

INDUSTRIAL TRACTORS 

These are machmes designed for hauling trailer trucks over 
comparatively smooth surfaces such as railroad terminal and ware- 
house fioors, steamship i^ers, etc They were developed from 
mdustnal trucks which began to replace hand trucks on steam- 
ship docks and railroad i^atforms about 1904 Such tractors 


would haul a trailer Ipad ranging from 5 to ao tons, depending 
\xpQn the sixes, and so reduced to a great extent the manual labour 
required in bandhng freight and Uggage at the temamals and 
wardiouses 

Industrial tractors for the above purposes generally were elec- 
tncally driven, since the low fire haaard and the absence of exhaust 
gases characteristic of this system of drive recommended it for 

mdoor work. The wheel tread 
usually was around 30 in, and 
the wheelbase ranged from 40 to 
48 in , while the wheels m most 
cases were 20 m in diameter and 
equipped with sohd rubber tires 
Although the earhest mdustnal 
tractors were steered by the front 
wheels, and werfe driven by the 
A POWER WINCH MOUNTED ON A Tcat whcels, later designs fre 
TRACTOR quently were provided with a 

four-wheel drive and a four-wheel system of steering, the former 
to give a sufficient traction even on slippery (oily or icy) surfaces, 
and the latter to manoeuvre the trains more advantageously in 
restneted spaces 

Four wheel dnve tractors were usually equipped with four 
wheel brakes, which made it possible to stop them quickly in an 
emergency Speeds ranged from 6 to 8 mpb when hght, and 
around 4 mph when loaded On fairly smooth surfaces the 
trailer trucks required a drawbar pull of approximately 50 lb 
per ton With the usual construction the normal continuous draw 
bar pull obtainable was about 10 per cent of the total weight of 
the tractor with battery The weight of the battery amounted to 
30 to 35 per cent of the total tractor weight 

Generally the operator steered by means of a lever or tiller 
which folded out of the way when he left his seat Thrtt 
speeds m both directions were obtained by means of a controllei 
For safety purposes, the mam switch, controller and brake were 
mterlocked Before the tractor could be started a pedal had to 
be depressed When the operator withdrew bis foot from the 
pedal the mam switch opened and the brake was applied auto 
matically This tended to prevent accidents, as the tractor would 
come to a stop if the driver were thrown from his seat The 
battery voltage used to drive the tractors was either 32 or 48 volts 

ROAD TRACTORS 

The road tractor (or tractor truck, as it is often called in the 
United States) was developed from the lorry It differs from the 
latter only xn having a shorter wheelbase and m that, instead of 
bemg provided with a platform or other body for carrying loads, 
It IS fitted with a bolster on the frame over its rear axle which 
carries the forward end of a semx-trailer through a fifth wheel 
Whereas m the conventional lorry nearly all of 5ie useful load i^ 
carried on the rear wheels, m a tractor-trailer combination it can 
be equally divided between the rear wheels of the tractor and the 
two wheels of the trailer, so that a much greater load can be 
earned Moreover, by far the most expensive part of the combi 
nation is the tractor, and this need not be kept idle durmg penod’^ 
of loading and unloading, but can be kept busy aU the time, pro 
viding a sufficient number of trailers is available When the semi 
trailer is being loaded or unloaded its forward end rests on jacks or 
folding supports with caster wheels Couphng of the semi-trailer 
to the tractor is effected automatically by simply backing the 
tractor up to the trailer, and uncouplmg is an equally simple 
(^ration Road tractors for hauling semi-trailers have b^n built 
with electric, steam and petrol power-plants 

BmimOiUpaY--*Page, The Modem Gas Tractor (1927) , Sherwood 
The Farm Tractor Handbook (1919) » Society of Motor Manufacturers 
and TmdexB, Trmk HMd at Lkteokt (2919-40) , U5 Department of 
Agriculture, The Gas Tractor in JBastern Fartnit^ (i9X7)» Tractor 
Experiences in lUinois (1918)1 What Tractors and Sorses Do on Corn 
Belt Farm (1923), and Tractors and Morses in the Winter Wheat Belt, 
Oklahoma, Kansas, Nebraska (2925) $ Becker, 

TIACY, ANTOINB LOUIS CLAUDE DESTUTT, 

CouTE SE (t754~iS36), Freoch phOosopher, sob of a distin 
guidied soldier, was ^ra in Bourboonals on July 20, 1754 He 
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KY COURTKSY OF (I 2 3 b 6 ) THE CATLHFILLAR TRACTOR COMPANY ( 4 ) THE ELECTRIC WHEEL COMPANY 


MODERN USES OF TRACTORS 


1 Type of tractor used for the development of a 1650 acre potato field 

on Victoria Island The scraper is used to level the ground for irri 
gatlon purposes 

2 Caterpillar tractor of the type largely used In construction work 

spreading dirt delivered by trucks 

3 Tractor leveling piles of dirt that have been delivered by trucks 


4 Five ton tractor pulling out tree stumps In order to facilitate cultivation 

5 Caterpillar tractor pulling two double row cultivators in a cotton field 

Eight rows to the round can be cultivated by this method 

6 Discing land with a caterpillar tractor the first step In preparing the 

toil for the next year s crop 
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TRACTOR ADAPTATIONS 


1 Clarktor Tructractor pulling heavy trailer trains 

2 Stringing telephone cable with a caterpillar tractor equipped with a 

Willamette winth on the rear Cable comes In reels weighing 2' 2 
tons each 

3 A Clark Truclift standing up under a heavy load m foundry 


4 Clark Tructler crane lifting three heavy car wheels 

5 An automatic end dump Tructractor at work In an Ohio clay manufac 

turing plant 

6 Tructractor in operation in a clay plant In Pennsylvania Side stakes of 

the platform have been removed to facilitate loading 
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belonged to a noble laimly of Scotch descent, settled m France 
m the isth century He studied at Strasbourg, entered the army, 
and when the Revolution broke took an active part m the provin- 
cial assembly of Bourbonnais He was elected a deputy of the 
nobility to the states-general, where he sat with his friend La 
Fayette In the spring of 1792 he received the rank of marichal 
de camp in command of the cavalry in the army of the north, 
but when the Left became predominant took indefinite leave He 
settled at Auteuil, where, with Condorcel and Cabanis, he 
devoted himself to scientific studies Under the Terror be was 
imprisoned for nearly a year, during Which he studied Condillac 
and Locke, and abandoned the natural sciences for philosophy 
As an associate of the Institute he wrote the papers which formed 
the first draft of his comprehensive work on ideology The so- 
ciety of “ideologists*’ at Auteuil embraced, besides Cabanis and 
Tracy, Volney and Garat (1749-183^), professor m the National 
Institute Destutt de Tracy died m Pans on March 9, 1836 

Destutt de Tracy was the last eminent representative of the 
sensualist school which Condillac (9 v ) founded m France upon 
a one sided interpretation of Locke He pushed the sensuabst 
principles of Condillac to their last consequences, being in full 
agreement with the materialistic views of Cabanis, though the 
attention of the latter was devoted more to the physiological, 
that of Tracy to the psychological or “ideological” side of man 
His ideology, he frankly stated, formed “a part of zoology,” or, 
IS we should say, of biology The four faculties into which he 
divides the conscious life — ^perception, memory, judgment, will 
— are all varieties of sensation As a psychologist de Tracy de- 
serves credit for his distinction between active and passive touch, 
which developed into the theory of the muscular sense His ac- 
count of the notion of external existence, as derived, not from 
pure sensation, but from the experience of action on the one hand 
and resistance on the other, may be compared with the account of 
Bam and later psychologists His chief works are Eldments d*id6- 
ologie (1801-15, 2nd ed , 1824-25), Commentatre sur VEspnt 
dcs lots de Montesquieu (1806, sth ed , 1828, ]Eng trans , Presi- 
dent Jefferson 1811), Essat sur le g^me et Ics ouvrages de Mour 
tesqmeu (1S08) 

Sn F Pica vet, Les I dialogues chs v and vi (1891) , V Stepanowa, 
Destutt de Tracy^ eine ktstonsche psychologhcke studte (Zdrich, 1908) 

TRADE See Commerce, Trade, World Statistics, Bal- 
ance OP Trade, Free Trade, Proiection, Tartpps, Trade 
Organization, and also the sections dealing with trade and com 
merce under the various countries For the English Board of Trade, 
w Government Dipartments, for international trade con 
grosses, see International Trade Associations and Con 
CRESSES , for trade disputes, see Strikes and Lockouts 

TRADE, PRIMITIVE. The importance fif trade to primi- 
tive races is seldom realized Exchange of goods among them is 
certamly himted in extent, often only specified classes of objects 
are allowed to change bands, and many commodities are exempt 
from such traffic, as the land of the clan or tribe Nevertheless 
trade, i e , a regular senes of acts of exchange, is a distinct feature 
in the life of primitive peoples, even the lowest, who hve by hunt 
ing and collecting forest products The pnnciple of reciprocal 
transfer of goods, of giving and taking, seems m fact to be deep 
rooted in human nature 

Trade has two aspects, intra-communal, between members of 
the same community, and extra^communal, between members of 
different communities The latter is of more interest, especially 
smee, by the widely accepted theory of Karl Bucher, those few 
primitive folk who have advanced beyond the pre-cconomic stage 
of existence are still m a state of closed household economy Each 
httle group is imagined as self-sufficient, its needs and products 
m eqmhbrium* and trade between them, being unnecessary, is 
therefore held to be absent More adequate study, however, 
shows that this idea is quite erroneous 

Types of Trnde^i Most spectacular is the institution vari- 
ously described as the siknt trude, “dumb barter” (Stummer 
ffandeO or depot trade (Le Commerce par dipSts) Mentioned 
by Herodotus, t|iis method of exchange was practised by the 
CartliB|gintaua m their traffic for gold with the African tnbes 
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beyond the Pillars of Hercules, and was noted by ha Hun, Ihn 
Batuta and other early travellers In the most general form ot 
procedure one party goes to the customary spot, lays down goods 
and retires into the bush or to a distance, giving as a signal a call 
or a gong-stroke The other people then come, h> down what 
they consider to be articles of equivalent value, and retreat in 
their turn The first party then comes back and if satisfied with 
the bargain removes the newly deposited goods, if not, these are 
allowed to remain until suitable additions are made The people 
of the second party then take away the original wares and the 
transaction is concluded Neither party holds any communication 
with the other, beyond giving the customary signal, hence the 
name of “silent trade ” This widespread institution is reported 
from such diverse regions as north Russia, I apland, west Africa 
Timor, Sumatra, India, Ceylon and north New Guinea It is 
found especially where people of a fairly primitive type conduct 
habitual exchange with those of a somewhat higher culture Thus 
the Akka pygmies obtain bananas in exchange for meat from 
neighbouring agricultural tribes, and the Veddah obtain iron im 
plements from Singhalese smiths in return for game Elements of 
shyness and fear are obviously involved in this custom, which 
thus secures economic benefits for people who shun foreign con 
tracts 

2 In the gift exchange the transaetion takes the form of pres 
ent and counter present often between host and guest A good 
example is afforded by the Maori of New Zealand Exchange was 
conducted quite m the manner of gift making, no bargaining 
upset the proceedings, such was not itka (“correct”) At the 
same time a very strict system of reciprocity was m force, by 
which the recipient of the gift was bound, as he valued his name 
and reputation, to make adequate repajmaent This was expected 
by the donor Such was the idea of equivalence which ran 
through all Maori social life But the recipient usually tned, if 
possible, to give back greater value than he received, not through 
generosity but since his own prestige would thereby be enhanced 
Even where the exchange was primarily a matter of securing 
necessaries of life, as food or garnlents, the desire to obtain fame 
by being liberal strove with the wish to have the economic ad 
vantage As Malmowski, Thurnwald, Radcliffe Brown and Ray 
raond Firth have shown, these are the twin psychological factors 
lying at the root of every exchange of gifts 

3 Barter consists m the direct transfer of goods against goods 
Unlike the gift exchange, it implies agreement as to rates, with 
the possibility of hagglmg over quantities and values A system 
of barter m certain commodities may co exist with gift-exchange 
m others of greater social import, as m the Trobnands where, as 
described by Dr Bromslaw Malmowski the Kula, or exchange 
of valuable arm shells and necklaces is conducted along polite 
strictly ceremonial lines, while the gtmwah^ the barter of fish for 
vegetables, 15 carried on with haggUng as to size and quantity, and 
even acrimonious wrangbng Barter in abstract form is often sup 
posed to be typical of primitive peoples But very rarely m any 
native community is the rate of exchange for goods determined 
by purely economic considerations of supply and demand work 
mg on the principle of rational utility alone 

4 Buying and Selling avoids the awkwardness of barter by the 
use of some medium of exchange Much of what is often described 
as “primitive money” is wrongly so termed, but m various parts 
of Africa, for instance, cloth, iron, cowrie shells and salt do act 
as true currency, as also, apparently, do coconuts m the Nicobar 
islands (^ee Currency, Primitive ) 

Occasions of trade on a large scale among primitive peoples 
are provided by expeditions and markets 

Ttadmg Expeditions. — In some areas itinerant traders, as 
the Hausa hawkers in parts of Africa, play an important role in 
economic life In others their place is taken by caravans, as those 
oS the Arabs, regularly equipped and following recognized trade 
routes Of great interest, agam, as being accomplished by more 
primitive folk, are such group expeditions as those of the Dieri 
and other Central Australian tnbes, who will travel on foot for 
400-500 miles to procure red ochre and the pitun plant Note- 
worthy also are the trading voyages, m unwieldly dug out canoes, 
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of the people around the New Guinea coast, as the sailing trips 
of the Siassi of the North, the htn of the Motu, in which pots 
are taken to the Papuan gulf and exchanged for sago, and the 
Kula of the Trobnands, the ceremonial exchange of valuable orna- 
ments 

Fflmitive Markets are of varied kmd and wide distribu- 
tion Their great home is Africa, but they have also been de- 
senbed from Guiana, old Mexico and Peru, Hawaii and various 
Melanesian areas A typical example at either end of the scale 
will serve for illustration The inhabitants of certain small islets 
off the coast of Malaita, Solomon islands, barter fish with those 
of the mainland for vegetables and pigs Almost every day at 
times arranged beforehand with the bush natives, the islanders 
resort m their canoes to recognized places on the beach The men 
then stand guard with spears, while the actual bartering is done 
by the women, who, thus covered, advance slowly towards one 
another, produce m hand Disputes at these markets are rare, 
though at other times the island natives cannot venture ashore 
without risk In parts of Africa this institution is more imposing 
Among the Akikuyu of the East, markets in a thickly populated 
district are no more than i m apart, and are of great importance 
in the hfe of the people They occur very frequently in the 
week, but are so arranged as not to clash with others m the 
neighbourhood, so that a person may visit them all m turn About 
9 o’clock m the morning the paths begin to fill with natives carry- 
mg loads of com, firewood, beer or iron to exchange, and between 
II and I busmess is at its height, the concourse numbering per- 
haps 4,000-5,000 people Order is maintained by special officers 
and no weapons are allowed withm the precincts The mam 
characteristics of a market as a mode of conductmg trade are its 
set time and regular recurrence, the definite place of assembly 
and the regulations by which order is preserved 

Psychology of the Trading Process —The motives behind 
primitive trade are many-sided The central factor is undoubtedly 
the desire for rational gam, for securing objects of economic 
utility otherwise unprocurable owing to variations in natural con 
ditions or specialized skill But the psychological background is 
more complex than this Trade is often carried on m articles 
charged with great social and ceremonial meaning, as m ornaments, 
but of no direct practical interest Moreover, the desire for re 
nown and prestige is often a prominent element in the exchange, 
while the transaction itself may assist in cementing social bonds 

Iht value of goods, too, is determined by a complex set x)f 
factors Even m the case of things apparently desired merely for 
their practical utihty there is not such an objective standard of 
valuation as obtains in modem society, % e , personal factors enter 
much into the exchange The extent to which emotional elements 
he at the root of value is shown in the case of such objects as 
ttk$ and other greenstone ornaments of the Maori, heirlooms of 
great wealth and the prmcipal articles of ceremonial exchange 
Their worth lies in their historical association with dead chiefs 
and ancestors of renown, in their sacredness and importance as 
symbols of the tribal greatness rather than m their practical use 
for adornment 

Theory of Primitive Trade*— The prmcipal types of trade 
in primitive culture were once regarded as successive products in 
evolutionary development Modem research, however, tries to 
study each particular system of trade in its own cultural setting 
The primitive market in its various forms, for instance, cannot 
be understood if conceived simply as an evolutionary sequence 
from the customs of silent trade (Grierson) or as a development 
from previous hostile relations (Muller-Lyer) or as the result of 
1 recurring assemblage of people for religious or ceremonial pur 
poses (Ling Roth) It is explicable only as an institution sm 
generis which emerges in response to certain needs, and is condi- 
tioned by the natural situation and the social structure of the 
community which it serves So also with pnnutive trade m gen- 
eral It 18 more than a mere matter of economic trafficking on 
abstract principles of national advantage, it is a complex social 
mechanism linked to many aspects of native life The true prob- 
lem does not he in theorizing about its historical or evolutionary 
origins but m disentanghng the various social and psychologicd 


factors which together determme the form of the hving institution 
BiBLiocRAPEnr •^Ider theories m K BUcher, Industrial Evolution 
(trans 1901) , F Muller-Lyer, History of Soml Development (trans 
1920) , H Lmg Roth, Trading in Early Days, Modem theory in 
general monograph of E Hoyt, Pnmitive Trade (1926) , an excellent 
article by R Thurawald, ^‘Handel,” m M Ehert*s ReaUextkon der 
Vorgesckichte Detailed study of various aspects by R Thumwald 
“Markt” ibtd , R Lasch, “Das Marktwescn,“ Zett f Sozmlwtssensckaft 
IX (1906) , F Soml6, Der GUterverkekr tn der Urgesellschaft (1909) , 
J P Grierson, The Silent Trade (1903) , M Mauss “Essai sur le 
Don,” L* Annie Soctologtque, NS I (1923-24) Primitive Trade in 
reference to special areas in Sartonus v Waltershausen, “Die Entste 
hung des Tauschhandels m Polynesien,” Zeit f Soztal u Wirtschafts 
geschickte, iv (1896) , M Moszkowski, Vom Wsrtsckaftsleben der 
Pnmtttven Volker (1911) , C G ScUgman, Melanesians of British New 
Guinea (1910) , A R Radclilf e-Brown, The Andaman Islanders 
(1922) , with more theoretical consideration, B Mahnowski, Argonauts 
of the Western Pacific (1922) , Raymond Firth, Economics of a 
Primitive People (R F ) 

TRADE: WORLD STATISTICS. 1. The 16th, 17th 
and 18th Centuries — ^The sea is the great highway of 
international commerce and it was the discovery of the Cape 
of Good Hope route to the East Indies and the discovery of 
Amenca at the end of the 15th century which opened the 
world to commerce Before that time the spices, sugar, silk and 
other luxuries of the East came into European hands only when 
they had filtered overland to the seaboards of the Mediterranean 
and Black seas Thus the carrying trade of Europe was focussed 
in the Mediterranean, and in the fifteenth century Vemce had es 
tablished herself as the great market and carrier of Europe Statis 
tics relating to these early times are far between and generally 
unreliable, but it is said that Venice, at the height of her glory 
in the 15th century, could dispose of 3,300 ships, 36,000 mariners 
and 16,000 dock hands The number of the crew was m proper 
tion to the burthen, one man for every 10,000 lb of capacity, 
so that the carrying capacity of the fleet may well have approached 
150,000 tons Complementary to the eastern trade route was the 
western route extending by sea to the ports of England and 
Flanders, thus Venetians exchanged the luxuries of the East for 
the wool and woollen cloth of the North Further north, the 
carrying trade was largely m the hands of the Hanseatic League 
With the discovery of the Cape route to the Indies, the centre 
of trade shifted from the Mediterranean to the western seaboard 
of Europe The Portuguese were bending all their energies to the 
development of the Indian sea-route and, by the end of the 15th 
century, the Dutch had established their supremacy in the carry 
mg trade and Amsterdam had become the emporium of Europe 
As Sir Walter Raleigh showed m 1603 m his famous Ob- 
servations concerning the trade and commerce of England with the 
Dutch and other foreign nations, it was largely owmg to the 
development of tlieir herring fishing industry, which trained both 
sailors and shipbuilders, that the Dutch were able to become the 
great earners of Europe’s trade They maintained this position 
till the end of the 17th century when the wars in which they were 
involved, together with the economic development of England and 
France, destroyed their trade supremacy 
Sir William Petty in one of his essays on “Political Anthme 
tick,” published m 1690 but written some years earlier, gives 
some mterestmg estimates of Europe’s mercantile marine at that 
time He wrote, “The value of the shipping of Europe, being about 
two Milhons of Tons, I suppose the English have Five Hundred 
Thousand, the Dutch Nine Hundred Thousand, the French an 
Hundred Thousand, the Hamburgers, and the subjects of Den- 
mark, Sweden, and the Town of Dantzick Two Hundred and 
Fifty Thousand) and Spain, Portugal, Italy, etc Two Hundred and 
Fifty Thousand ” Later m the same essay, he estimates the total 
value of the merchandise carried by Europe’s shippmg at £45, 
000,000 a year Petty appears to have based his estimates of 
shipping on one seaman being required for every ten tons of 
shipping He probably meant to include Scotland and Ireland 
with .England but even so his figure of 500,000 tons appears to be 
on the high side The first complete return of England’s mercan 
tile manne was obtained by the commissioners of customs in 
1 701-2, when it appeared that there belonged to all the ports of 
England and Wal^ 3,281 vessels, measuring (or rather supposed 
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to measure) 261,222 tons and carrying 27,196 men By 1760, on 
the eve of the industrial revolution, the number of vessels had 
grown to 6,105 of the reputed burden of 433,922 tons, while m 
addition there belonged to Scotland 976 vessels of 52,818 tons 

There is one exception to the general absence of real statistics 
of shipping in the age before the industrial revolution From about 
the year 1429 all vessels passing the Sound were liable to pay 
dues to Denmark and particulars of each ship passing, varying 
from time to time m their detail, were entered in the records 
Some of the earlier records are missing but two volumes entitled 
Tables de la Navigation et du Transport des Marchandtses pas- 
sant par le Sund, 1 497-1660 ^ edited by Froken Nina Bang, con- 
tain the available information The figures naturally reflect the 
commercial progress of the countries bordermg on the Baltic 
The first two years for which the records are extant are 1497 
and 1503 , averaging these two years, the number of vessels passing 
the Sound (each vessel is counted both outwards and inwards) 
was 1,009 of which 712 were Dutch and most of the rest be- 
longed to the Hanseatic towns In the ten years 1538-47 the 
average number of ships a year was 1,442 The average annual 
number m each decade then rose steadily till the end of the i6th 
century, being 5,623 vessels per annum in the years 1590-99 Then 
the numbers fell off again and in the period 1650-57 averaged 
only 3,015 per annum Throughout the period, with rare excep 
tions, over half the vessels were Dutch and usually about two- 
thirds of them were Dutch From 1536 to 1645 the Dutch ves- 
sels are shown according to their capacity — over 100 lasts (a 
last is about 2 tons), 30-100 lasts, and under 30 lasts About 
40% of the Dutch vessels were recorded as over 100 lasts in the 
early years but thereafter the proportion so recorded fell off 
About the year 1618, however, the regulations appear to have 
been tightened up and in the following decade about half the 
Dutch vessels were recorded as over 100 lasts Thereafter the 
proportion of vessels of over 100 lasts increased and accounted 
for about 90% of all vessels in the period 1640-45 Throughout 
the period the number of English and Scottish vessels rarely 
exceeded 10% of the total 

In the century or so preceding the industrial revolution, the 
development of international trade was normal m degree, depend 
mg mainly on the increase of population and any cheapening in 
transport caused by improvements m the arts of navigation and 
shipbuilding Nations were on the who’e self dependent for the 
means of livelihood of their people and international commerce 
consisted of the exchange of surplus products for luxuries from 
other lands But with the industrial revolution all this was changed 
I irst England and later other industrial countries became essen- 
tially dependent on external trade Manufactures were made 
largely from imported materials and the mdustrial population 
tended to depend more and more on imported suppbes of food- 
stuffs, both received in exchange for exports of manufactures 
International trade increased at a tremendous rate About the 
middle of the 19th century a further great stimulus was given 
to commerce by the cheapening and acceleration of transport 
through the development of the steamship and the railway 

We have already seen that in 1760 the reputed burden of the 
vessels belonging to England and Wales was 434,000 tons By 
the year 1800 the figure had grown to 1,467,000 tons, in spite 
of severe losses in the war with I ranee The tonnage of all ves- 
sels entering and clearing ports of Great Britain from or to for- 
eign countries also increased about fourfold in this period of 
40 years On the other hand the wars practically destroyed the 
carrying trade of Holland Reverting for a moment to vessels 
entering and leaving the Baltic, the numbers passing the Sound 
m certain years were as given m the table in the next column 

2 Commetce of the United Kingdom^ United States, 
France and Germany to 1913* — In the foregoing sketch of the 
development of commerce up to the end of the i8th century, 
the carrying capacity of shipping has been our best guide With 
the development of trade in highly manufactured and valuable 
articles occupying comparatively little space, shipping capacity 
becomes a less satisfactory measure, a ton of coal or of iron ore 
and of cotton piece-goods or machinery have values of quite 


Vtiseh Passing the Sound tn Certain Years 


na-s 

1772 

1791 

1798 

Dutch 

2,145 

1 , 7^6 

None 

Bntish 

1,894 

3 720 

3,313 

Danish 

97? 

1,394 

1,82«, 

Swedish 

805 

1,816 


Prussian 

326 

430 

I 621 

Other flags 

537 1 


6 9 

Total 

6,680 

lo^ 4 S'’ 

9 >SO*^ 


different orders About the same time figures of the total value 
of imports into and exports from the principal trading countries 
become available and, as late as 1880, about 75 per cent by value 
of the goods passing m the trade of world were imports or exports 
of the United Kingdom, the United States, France and Germany 
In interpreting figures of value the effects of changes in 
the level of prices must be borne in mind The following table 
shows the fluctuations in general prices in the United Kingdom 
at ten yearly mtervals between 1791 and 19 '’6, as shown by 
Jevons’ index numbers from 1791 to 1846 and Sauerbeck’s index 
numbers from 1846 to 1926 The average of the years 1867-77 i*' 
taken as 100 and the two series have been linked on the respec 


tive index numbers in 

the year 

1846 


1791 

107 

1871 

100 

1801 

168 

1881 

85 

1811 

164 

1891 

72 

1821 

113 

1()01 

70 

1831 

99 

1911 

80 

1841 

102 

1921 

iSS 

1851 

75 

1926 

127 

1861 

98 




At the time of the revolutionary and Napokonic wars prices 
increased very greatly After the wars, prices drifted downwards 
on the whole till about 1850 In the next 25 years they moved up 
wards reach ng a high point (in) m 1873 but dropped back 
again in the last quarter of the century to some 30 per cent below 
the datum line Prices then increased steadily till the outbreak 
of the World War The effect of the war was to increase them 
very greatly, but since 1920, there has been a substantial fall in 
the general level, as there was after the wars i century earlier 
(a) The United Kingdom — A systematic record of the official 
value of the imports into and exports from England from 1699 
to 1778, the same for Great Britain from 1779 to 1800, and for 
the United Kingdom from 1801 to 1853 is given in Custom 
Tariffs of the Umted Kingdom, 1800-1S77 (1897) The official 
values were based on the old valuations laid down at the end of the 
17th century It follows that, while they may afford a basis for es 
timating the volume of trade from year to year, they give no cor 
rect idea of the value of the trade of each year at current prices 
In 1798, however, an ad valorem convoy duty was imposed on 
domestic exports and this made it possible to ascertain the real 
current value of exports For imports and re exports, it was not till 
1854 that the old official values gave wiy to current values Trade 
with Ireland is excluded from the following figures throughout 
Around the year 1700 the official value of imports into Eng 
land was about £5,500,000 and that of exports about £6,000,000 
During the next 60 years the figures mcrcased slowly but steadily 
and around 1760 were about £8,500,000 for imports and £13, 
000,000 for exports Irom 1760 to 1785 imports continued to 
grow, exceeding £14,000,000 m the latter year, but exports re 
mained stationary In the next 15 years, however, both imports 
and exports about doubled From the beginning of the 19th cen 
tury the figures relate to the United Kingdom and about the 
same time real values become available for exports of domestic 
produce and manufactures In the year 1805, the official value 
of the imports was £28,561,000 and that of the exports £31,064- 
000, of which £23,377,000 represented exports of domestic pro 
duce and manufacture and the remainder exports of imported 
merchandise, the real value, however, of the domestic exports 
was £38,077,000, t e , about 60 per cent above the official value 
The volume of imports, so far as it can be judged on the basis 
of these official values, remained about steady from 1805 to 18-2 
doubled in the next 15 years and again about doubled in the fol 
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lowing IS years (up to 1853) The official values of British exports 
in this period have little significance beyond illustrating, by com- 
parison with the real values, the enormous decline in the prices 
of our exports, due partly to the general fall in prices and partly 
to the effects of the development of the factory system m cheapen- 
ing manufacturing costs While, as shown above, the real value 
m 1805 was over 60% above the official value, by 1840 the real 
value was only half the official value , in othc r words export pnees 
m 1840 were, on average, less than one-third of what they had 
been 35 years earlier The real value of domestic exports was 
£36,966,000 in 1822, £47,381,000 as late as 1842 and then increased 
npidly to £98,934,000 m 1853 The following table shows the 
real value of the domestic exports, and of the retained imports 
(te , total imports less re exports) in annual averages from 1855 
to 1913 together with the population 


Annual averages 

Retained 

imports 

Domestic 

exports 

Population 


Million 1 

Million 1 

Millions 

1855-9 

146 1 

116 I 

28 2 

1860-4 

193 8 

118 4 

29 2 

1865-9 

237 7 

181 I 

30 4 

1870 4 

2 QO 6 

iU iJ 

3 A 9 

1875 9 

31Q 5 

20T 5 

M 6 

1880-4 

<4^ 6 

2^4 5 

35 2 

1885 9 

3 tSH 

22O 

36 6 

1890-4 

3 S 7 1 

S 4 4 

^8 2 

1895-9 

i 9 J 7 

^^7 « 

40 0 

1900 4 

466 I 

/ 28^8 \ 

1 7* I 

41 9 

jgos 9 

1 

Ml 

43 7 

1910 3 

6110 

174 

45 5 


* Including value of exports of ship and boats (new) with their 
machinery recorded from 1899 only 


Throughout the period shown in the table imports have eon 
sistently exceeded exports in value This difference has been 
more than made up by receipts from such items as shipping earn- 
ings and returns from overseas investment 

Considering first domestic exports, there was a very rapid rate 
of progress up to 1872, when the figure of £236000,000 was 
reached In the next 25 years there was comparatively little in 
crease m values, owing partly to increased competition from other 
countries which were now manufacturing on a substantial scale 
and partly to the fall in prices Then followed a period of rapid 
expansion till 1913 when the figure was £525,000000 In 1854, 
90%, by value, of the domestic exports consisted of articles 
wholly or partly manufactured while in 1913 the proportion of 
manufactured articles had fallen to 78% of the total Exports of 
coal accounted for a considerable proportion of the remainder 

The course of retained imports was similar Their value was 
£134,000,000 m T854 and increased rapidly to £315,000000 m 
1873, fill 1^95 progress was slow, the figure in that year 
l)emg £356,000000 but thereafter there was, on the whole, a 
rapid increase till 1913 when the figure of £659,000,000 was 
reached Of the retained imports, only in 1854 consisted of 
articles wholly or partly manufactured, but by 1913 the proportion 
had increased to 25 per cent The great bulk of the imports con 
sistcd of foodstuffs and raw materials of industry, raw materials 
predominating in the earlier years and foodstuffs (including 
drink and tobacco) from about 1875 

In 1855-9 iniports and exports per head of population averaged 
about £q 5s and by 1870-4 the figure had grown to about £16 
As late as 1895-9 the figure was still about £16 but by 19 10-13 
it had increased to nearly £24 

(b) The Umted Static — Figures of the value of imports and 
exports arc avaihble for the United States as far back as 1790 
At that time the population was rather under 4,000,000 and being 
concentrated mainly on the seaboard was more dependent on 
overseis trade than later when the internal resources of the 
continent were dev eloped This is reflected in the trade statistics 
In the decade 1790-1800 the value of imports and exports to- 
gether averaged $22 per head of population, and in the decade 
1821-30 the value per head dropped to rather under $10 The 
value per head then gradually increased to about $25 in the 


period 187X-80 Thereafter there was a set-back and progress 
was not resumed till the beginning of the present century On 
the annual average of the years 1910-13, the imports and exports 
per head had increased to $39 

But while the external trade per head of population has been 
comparatively small, the aggregate value of the trade has in- 
creased enormously, owing to the rapid rate of the growth of 
population In the decade 1790-1800, imports and exports to 
gather averaged annually $100,000,000, in 1821-30 the annual 
average was $142,000,000, and in 1841-50 it had increased to 
$244,000,000 The following table shows the value, both in dollars 
and sterling, of the domestic exports and the retained imports in 
five year annual averages from 1850 to 1913, together with the 
population 


5 year 

Retained imports 

Domestic exports 

Population 

annual 

Million 

Million 

Million 

Million 

Millions 

averages 

dollars 


dollars 

£ 

185s 0 

288 0 

59^ 

•>6 9 

52 8 

’8 9 

i860- 4 

266 6 

54 8 

>08 7 

42 9 

3-* 7 

1865 g 

IS4 7 

72 9 

21 4 

4*) S 

^6 2 

1870 4 

550 8 

113 2 

46S I 

q6 2 

40 6 

>875- 9 

468 I 

g6 

606 8 

124 7 

46 4 

188^ 4 

681 7 

140 I 

8048 

i6«; 4 

32 5 

1885- 9 

677 8 

139 3 

711 4 

146 2 

OS I 

1890- 4 

7Qt 7 

162 7 

898 7 

184 7 

1895- 9 

708 0 

X45 5 

1,034 5 

212 6 

71 6 

IQOO- 4 

005 I 

186 0 

T 42 4 

202 3 

79 0 

IQOS” 9 

t,247 7 

4 

1,730 9 

355 7 

87 3 

1910-13 

I 6'»4 ^ 

355 8 

2,109 5 

433 5 

04 9 


Up to the year 1873 the value of imports exceeded that of 
exports, in spite of the fact that the United States authorities 
value imports in the country of shipment and so exclude the freight 
and insurance charges from the recorded values This excess of 
imports was mainly due to the fact that the United States was 
borrowing large amounts of capital from Great Britain for pur 
poses of internal development , another reason is that the United 
States was still earning considerable sums from its mercantile 
marine, since the era of wooden ships, of which they had a large 
merchant navy, was not yet over From 1873 to 1895 exports 
only slightly exceeded imports in value, but in the next ten years 
exports developed more rapidly than imports From 1905 to 
1913 both imports and exports increased at about the same rate 
The following table shows the relative distribution of (i) food- 
stuffs (crude or manufactured), (2) raw materials for industry 
and (3) articles wholly or partly manufactured among the total 
imports and domestic exports from 1860 In the thirty years 
before that date the changes were comparatively small 


Years ended 
June 30 

Total imports 

Domestic exjiorts 

Food 

Raw nm 

Manu 

1 ood 

Raw ma 

Manu 

stuffs 

tenals 

facturcs 

stuffs 

tenals 

factures 


% 

% 

% 

% 

% 

% 

i860 

29 9 

11 6 

585 

16 1 

68 6 

15 3 

1870 

34 4 

13 0 

52 6 

24 6 

SO 8 

186 

1880 

32 7 

21 3 

46 0 

55 8 

’9 4 

14 8 

i8qo 

33 2 

22 8 

44 0 

42 

36 6 

20 2 

1900 

27 2 

33 I 

39 7 

30 8 

>4 8 

35 4 

igio 

21 0 

37 I 

41 9 

21 6 

33 6 

44 8 

1913 

2- 4 

35 8 

41 8 

20 7 

50 S 

488 


The above table brings out very clearly the growth in the 
relative importance of industry in the Umted States during the 
fifty years before the war Among the imports, the relative im 
portance of raw matcnals for industry increased threefold w^;iile 
the relative importance of manufactured articles declined by 
about one third On the export side the United States has 
tended more and more to export manufactures instead of raw 
materials of industry The high proportion of foodstuffs exported 
in the last quarter of the 19th century was mainly due to the rapid 
development of cereal cultivation As the population and the 
standard of living steadily increased, the surplus available for 
export relatively declined, while at the same time the exports of 
manufactures increased 
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(c) France —Satisfactory figures of French trade first become 
av^able m 1815 Up to and including 1846 standard official 
unit values (fixed m 1826 and applied retrospectively to the re 
corded quantities for earlier years) were used, so that the figures 
represent the volume of trade rather than its real value The fol 
lowing table gives the figures at decennial intervals throughout 
this period, together with the population 



Imports for 
consumption 

Domestic 

exports 

Population 


Million £ 

Million £ 

Milhons 

i8i<; 

8 0 

16 9 

39 4 

1825 

16 0 

31 8 

31 4 

183s 

20 8 

33 I 

33 3 

184s 

34 2 " 

33 9 1 

35 2 


Imports increased fourfold zn the thirty years while exports 
doubled in volume In the same period the population increased 
by about 20 per cent 

From 1847 onwards, the official unit values were revised an- 
nually, so that the figures more marly represented actual values 
The development of French trade subsequent to that date is 
shown in the following table 


' 

Annual averages 

Imports for 

Fxports of 


home con 
sumption 

domestic 

produce 

Population 


Million £ 

Million £ 

Millions 

1850 4 

40 3 

51 5 

33 9 

iSSs 9 

6g 3 

7 '>^ 

36 3 

i860 4 

91 g 

96 i 

37 4 

i86s-q 

ng ^ 

lie; 7 

382 

1870 4 

1,6 ^ 

ns 4 

36 7 

1875-0 

ISQ 7 

4 1 

37 0 

1880-4 

i()0 g 


37 7 

1885 g 

106 0 

132 'I 

383 

1800-4 

16H S 

13O 8 

384 

1805-^9 

*f>3 / 

U 4 3 

38 6 

1900 4 

182 I 

168 6 1 

39 I 

1905-Q 

228 I 

313 0 

39 3 

1910 3 

3189 

2590 1 

39 6 


bp till the Franco Prussian War the value of imports was 
ibout equal to that of exports but thereafter the value of imports 
was consistently the higher Imports increased rapidly in value 
up to 1880-4 and exports up to 1870-4 There followed a distinct 
check till the end of the century This check was mainly due to 
the heavy fall m prices In France prices fell by rather over 40% 
between 1874 and 1896 when the lowest point was reached, while 
between 1896 and 1913 they increased by about 40 per cent With 
rising prices, the value of imports practically doubled between 
1895-9 and 1910-3 while the value of exports increased by 80 
per cent 

The growth in population has been small in France In 1825 
imports and exports amounted to about 25/- per head, in 1850-4 
the figure had about doubled and by 1870-4 it had mcreased to 
about £7 los per head There was then little increase till the end 
of the nineteenth century, but by 19 10-13 imports and exports 
had grown to nearly £15 per head 

The distribution of imports and exports according to the prin 
cipal classes of goods is shown in the following table, at decenmal 
and other intervals from 1850 


Year 

Imports 

Exports 

lood 

Raw ma 

Manu- 

Food 

Raw ma 

Manu 


terials 

factures 

terials 

factures 


% 

% 

% 

% 

/O 

% 

1850 

i860 

166 

30 8 

78 2 

76 I 

5 2 

1 I 

oO 1 

37 3 

69 0 

62 7 

1S69 

32 4 

68 9 

87 

46 7 



53 3 

1880 1 

390 

49 I 

1x9 

234 

33 8 

■ ' ■■■> 

23 5 

53 I 

1890 

3 6 

53 S 

13 0 

239 

53 3 

1900 I 

17 4 

646 

18 0 

187 

3d 4 

54 9 

Xgio 

197 

60^6 

19 7 

13 S 

0 

55 2 

ms 1 

21 6 

S8 7 

19 7 

13 a 

37 0 

608 


(d) Germany is only a hundred years ago that the first 
attempt was made at a co-ordmated commercial policy between 
the many independent states, large and small, which were to form 
in 1871 the German empire The formation of the customs union 
between Prussia and certain North German States and between 
Bavaria and Wurttemberg m 1828 was followed m 1834 by the 
amalgamation of the two unions and thereafter other states gradu 
ally came into the Zollverein Before 1871, a bird’s-eye view of 
the rate of development of Germany’s oversea trade may best be 
gained from the shipping statistics of the port of Hamburg The 
following table shows the number and tonnage of vessels entenng 
Hamburg at decennial intervals from 1791 to 1871 



Progress was fairly slow in the period up to 1831, but thereafter 
the tonnage entering Hamburg increased at a rapid r ite down to 
1871 Forty years later, in 1911, the tonnage had increased to over 
thirteen million 

From 1872, the trade of the Zollverein practically represents the 
trade of the empire The following table shows the development 
of this trade, together with the population from 1S72 to the out 
break of the World War 


Annual average 

Imports for 
consumption 

Domestic 

exports 

Population 


Million £ 

Million £ 

Millions 

1872-4 

* 

113 

7 

41 S 

*875-9 


132 

3 

I 

i88o~4 

1^1 8 

isa 

8 

45 2 

1885-9 

159 9 


0 

47 3 

1890-4 

198 g 


5 

SO 5 

1895-9 

2^2 8 

iHi 


53 8 

1900-4 

287 0 


6 

■>8 0 

1905-9 

^94 3 

^14 

0 

6'> 2 

1910-3 

492 9 

4-5 

7 

66 0 


•Comparable figures not available 

The general trend of both imports and exports was similar to 
that of the tiade of the United kingdom and France, a period of 
hesitancy in the last quarter of the nineteenth century, mainly due 
to the fall m prices, was followed by a period of rapid expansion 
of the value of trade m the early years of the present ccntur> , 
when prices were rising In the ^eighties the values of imports and 
exports about balanced and thereafter the value of imports was 
distinctly higher than that of exports Imports and exports to 
gather were about £6 15s per head of population m 1880-4, about 
£7 155 in 1895-9 and by 1910-3 had risen to nearly £14 per head 
Turning to the classes of goods imported, the followmg table 
shows the percentages of imports and of exports, classified as 
articles of food, raw materials, and manufactures 



Imports 

Exports 1 


Food 

Raw ma- 

Manu- 


Raw ma 

Manu* 


terials 

factures 

tenois 

factures 


% 

% 

% 

% 

% 

% 

1880 

32 6 

39 6 

278 

23 I 

20 2 

57 7 

1890 

33 S 

42 9 

23 6 

14 2 

21 3 

64 5 

1900 

30 6 

486 

20 8 

IX 2 

34 I 

1 64 7 

1910 

27 6 

52 2 

20 2 

lo 0 

23 4 

66 6 

ms 

27 8 

53 2 

20 0 

10 X 

; 23 8 

66 I 


Such changes as occurred mostly took place before the end of 
the 19th century The growth in imports of raw materials of 
industry is the most significant feature on the import side Among 
eiqports, it will be seen that foodstufis have decreased in impor- 
tance, while raw materials and manufactuiea have increased It 
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should be mentioned that the term *‘raw materials” in the German 
statistics includes considerable quantities of goods in a semi-manu- 
factured state (e g , pig iron, steel, ingots, etc ) 

3 The World’s Trade 1860-1913 — In the preceding section, 
the progress of the external trade of the United Kingdom, the 
United States, France and Germany has been traced throughout 
the 19th century and up to the outbreak of the World War The 
earliest authoritative figures of the value of the trade of the world 
as a whole go back to 1867-8 and are given (up to 1894) in Dr 
Neumann Spallart’s Vbersichten der W eltmrtschaft and, for the 
later years up to 1908, in Otto Hubner’s Geographtsch-StattsHsche 
Tabellcn The following figures (converted into sterling at 20 
marks lo the £) are taken from these publications Imports and 
exports have been added together so that the value of the goods 
actually passing in the trade is about half the figures shown The 
figures for i860 and 1865 are rough estimates 


Annual averages 

£ millions 

Sauerbeck’s price 
index 

(1867-77 » 100) 

1860 

1,450 

99 

j86s 

L7SO 

lOI 

i86g- 70 

2.^7 

97 

1871-3 

2,888 

110 

i«74/S"9 

2,822 

93 

j S80-4 

3,283 

83 

1883-9 

3 M'’ 

70 

1890 4 

3,508 

69 

T893 9 

3 901 

63 

I0OO-4 

4,791 

71 

1905-8 

6,106 

75 


These figures cover the trade of some 7^ to 100 countries, the 
idditions to the number of countries in later years do not seriously 
ifftct the table, because the trade of the new countries, when first 
included wis relatively small in value 

The gold value of the world’s tricle appeirs to have about 
doubled between i860 and 1872-3 but part of this increase was 
due to rising prices I rom 1872-3 till about 1895, when prices 
fell hcivil), the gold v due of the worlds trade increased but 
slowly Prices then rose again slowly till 1913, and the value of 
the world’s trade rapidl> increased 

It IS of interest to compile the value of the trade of the four 
principal countries considered above with that of the value of the 
world s trade 1 or the year 18S0, Dr Neumann Spallart’s tables 
show the value of the trade (imports and exports together) of 
these four countries to be just over 50 per cent of the world’s 
total Now, in considering alone the trade of these four countries, 
only those goods which pass inter ve are duplicated in the total, 
while in the world total all goods arc duplicated Making the 
necessary adjustments for this duplication, it may be estimated 
that in 1880 about 75 per cent , by value, of the goods passing in 
the trade of the world was imported into or exported from those 
four countries 

The following table shows the values of the imports into and 
exports from the principal countries of the world and each conti 
nent at ten y( arly intervals between 1874-5 and 1905 according to 
I he above authorities Eiguies for 1915, taken from the League of 
Nations publications and not comparable in all respects with the 
earlier figures, have been addend 

Between 1874-5 ^90$ the gold value of the world s trade 

rather more than doubled and, allowing for the fall m prices its 
volume probably about trebled The trade of the United King 
dom and of Frincc increased more slowly than the world’s total 
trade, while that of Germany and the United States increased 
more rapidly Among other European coi itries, the trade of the 
Western countries shown increased far more rapidly than that of 
the Eastern countries In other parts of the world, remarkable 
rates of increase are shown b> Japan and Argentina Considering 
the proportions of the total attributable to each continent, 
Europe’s share fell from 72 per cent of the total in 1874-5 to 
64 per cent m 1905 and (according to the League of Nations 
figures) to 61 per cent in 1913 On the other hand, the share 
of America increased from 15 per cent of the total m 1874-5 to 


1 Figures in million { 

Area 

1874-S 

188s 

189s 

1905 

1913 

United Kingdom* 

656 

584 

6 S 7 

914 

1,186 

Germany 

300 

390 

3 S 3 

719 

1,021 

France 

2^6 

287 

287 

380 

607 

Russia 

148 

IS 7 

128 

170 

303 

Austria Hungary 

no 

123 

125 

187 

271 

Netherlands 

104 

169 

221 

386 

376 

Belgium 

96 

102 

124 

219 

328 

Italy 

91 

96 

90 

153 

244 

Total Europe 

1,976 

2,077 

2,30s 

3.387 

5,127 

United States 

203 

268 

333 

584 

868 

Canadaf 

4 ^ 

42 

51 

86 

2x6 

Argentina 

23 

3 fi 

43 

107 

201 

Total America 

407 

533 

649 

1,068 

1,734 

India** 

95 

139 

127 

187 

279 


9 

II 

60 

8s 

143 

Total Asia 

212 

28s 

374 

629 

956 

Australasia 

84 

I''0 

104 

125 

202 

Africa 

6i 

70 

123 

215 

335 

World total 

2,740 

3 . 08 '; 

3 .SSS 

5 623 

8337 


*Thc United Kingdom fi^^ures for 1874-15 rdate to total imports and 
total exports, those for 1885 1905, to total imports and domestic ex 
ports, and those for 1013 to retained imports and domestic exports 
t British N America prior to 1905 
**BriUsh E Inches prior to 1895 

19 per cent in 1905 and to 21 per cent in 1913, the share of 
Asia also increased from 8 per cent of the total m 1874-5 to ii 
per cent m 1905 and 1913 

4 The Progress of Trade Since the World War — ^Thc war 

completely upset the normal commercial interchange of com 
modifies between the nations and the unsettled conditions pre 
vailing immediately after the war — sharp variations in the value 
of money, depreciated exchanges, changes of frontiers, etc — 
render aggregate figures up to the end of 1923 of little value The 
following paragraphs arc therefore devoted to a study of the 
world’s trade m the years 1913 and 1924-7 
In making comparisons based on 1913, there are several factors 
of which account must be taken Firstly, 1913 was a year of 
excellent trade — the crest of the wave following the trough of 
1908 Secondly, prices have increased substantially since 1913, 
according to estimates made by the League of Nations, average 
gold values of world imports and exports were in 1924 about 50 
per cent above the 1913 level, in 1925 about 55 per cent and in 
1926 about 45 per cent Thirdly, the multiplication of frontiers 
resulting from the war, particularly m Europe, has the effect of 
swelling the recorded value of a given volume of trade, because 
much trade that was formerly internal became external, probabij 
the recorded value of the world’s trade has been increased b> 
about 5 per cent owing to this cause 
The following table shows, m gold pounds, the value of the 
world’s trade (imports for consumption and domestic exports) in 
1913 and in 1924-6 The figures are taken from the League of 
Nations’ “Memorandum on International Trade and Balances of 
Payments” and have been converted from dollars at $4 867 to 
the £ 


Million gold £ 



Imports 

Exports 

Total 

1013 

4 009 

3,772 

7,781 

1924 

3 769 

5,386 

11,333 

1925 

0,009 

6,310 

12,910 

1926 

6,403 

6,013 

12,416 

1927 

6,665 

6,234 

12,9 3 


The difference m the total figure for 1913 from that previously 
quoted is due to the exclusion of the trade of the Netherlands 
m the present table, owing to the pre war figures not being com 
parable with the post war figures Making allowances for the 
changes m prices and multiphcation of frontiers, it appears prob 
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able that, m 1924, the volume of the world’s trade was about 
7^% smaller than m 1913, that m 1925 it had increased to slightly 
above the 1913 volume and that m 1926 it further mcreased to 
about s% above the 1913 volume The figures of value for the 
year 1927 are about 4% greater than those for 1926, and, making 
allowance for changes m prices the increase m volume was prob- 
ably somewhat greater 

While, on the average of the years 1924--6, the volume of the 
world’s trade was about as great as in 1913, there has been a 
marked change in the relative importance of the continents and 
principal countries The share of Europe has sharply declined, 
while those of America and Asia have increased considerably 
As already seen, a similar movement, due to the resources of 
the world being opened up, was taking place gradually before the 
war The followmg table, taken from the League of Nations’ 
“Memorandum,” shows the percentage distribution of the world’s 
trade by continents in 1913 and 1924-6 


Continent 

Percentage share of imports and exports 


1924 

1925 

1926 

Europe* 

S8S 

504 

49 5 

47 9 

America 

22 3 

26 7 

26 6 

27 4 

Asia 

12 3 

15 5 

16 4 

17 I 

Africa 

4 3 

4 2 

4 3 

4 4 

Australasia 

2 6 

3 2 

3 2 

3 2 

World total 

100 0 

100 0 

100 0 

TOO 0 


'^Excluding the Netherlands, owing to the 1913 figures not being com 
parable with those of post war years 


The mcreased share of America is almost entirely attributable 
to the great increase in the trade of the United States, while that 
of Asia was mainly attributable to Japan and British Malaya 
The fall in Europe’s share of the total is mainly attributable to 
eastern and central Europe, though western Europe’s share of the 
total also deci eased somewhat 


Special frad^ tn Mirchandt^e 
(Imports -f- Export 5 m Million gold j) 


Country 

i(;n 

IQ 24 

1025 

1926 

1927 

United Kingdom* 

i,i86 

1,739 


G765 

1,805 

Germany* J 

I 021 

765 

1,034 

067 

1,192 

trance* 

607 

87 ■; 

893 

795 

873 

Russia* 

303 

lOI 

154 

146 

157 

Netherlandst 

57 <> 

316 

352 

346 

3O7 

Belgium* 

328 

300 

31S 

284 

318 

It ily* 

'’44 

302 

364 

,36 

378 

United States 

868 

I 639 

1,840 

1,875 

1,836 

Canada 

2t6 


473 

473 

480 

Argentina 

201 

296 

328 

306 

370 

India 

279 

397 

464 

415 

429 

Japan 

143 

354 

396 

414 

401 


’‘‘Changes of customs frontier have considerably affected the tra.de 
of these countries since 1913 

fOvying to changes in statistical method, tlie figures for post war years 
arc not comparable with Uiose for 1913 
iLxcluding reparation deliveries 

World Trade in Manufactures —The World War stimulated 
the development of manufactures in most countries of the world 
because of the difficulty of obtaining the usual supplies of manu- 
factures from the principal manufacturing countries It is, there 
fore, of interest to ascertain whether, after the war, the trade m 
manufactured goods has become relatively less important than it 
was in 1913 Owing to the different classifications of goods 
adopted by the various countries this is a difficult task, but the 
British Board of Trade has made an estimate of the world’s 
exports of manufactures (as defined in the Brussels International 
Convention classification) in respect of the years 1913, 1924 and 
1925 The general results obtained were that in 1913 about 35% 
of the world’s exports of merchandise consisted of manufactures 
m 1924 about 36% and In 1925 about zsWo Thus what slight 
change there has been appears to be m the direction of a compara- 
tive increase m the trade in manufactures Such an increase may 
he due to paces of manufactured goods having nsen relatively 
moresmee 1913 than those of foodstuffs and raw matenals 
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Sliare of Various Countries tn titc WorWs Exports (fMamtfadim s 


Percentage of Worl 1 Total 


Countries 

1913 

1924 

19-5 

United kingdom* 

28 0 

26 6 

25 S 

United States 

II 2 

14 8 

is 4 

Germany* 

23 2 

1* 7 

14 2 

trance* 

11 7 

13 1 

11 4 

Austria, Hungary, C echo 
Slovakia and V ugoslavia* 

3 3 

5 5 

5 2 

Italy* 

6 

3 7 

3 9 

Japan 

I 9 

3 7 

4 0 

Jitlgium* 

4 r 

3 4 

3 4 

SwiUc rland 

2 9 

3 I 

2 9 

Canada 

1 3 

7 

7 

India 

2 s 

2 4 

" 7 

Netherlands 

2 6 

2 r 

2 3 

All other countnes 

4 7 

6 2 1 

6 4 

World total 

lOD 0 

100 0 

100 0 


^Considerable changes of tubtoms frontier alTcit thtst countntb 


In 1913 the first four countries accounted for about three 
quirters of the world’s exports of manufactures, and in 1924 and 
1925 for about two thirds Germany’s share decreased substan 
tially, while that of the United States increased Among other 
countries, the most significant features are the increised shares 
of Japan and Canada The increased share of Austria Hungary 
and the Succession States is more apparent than real, owing to 
the additional frontiers created between these territories {See 
also Manufactures, Commerce in ) 

Bibttography — Horatio Brown, The Venetian Republic (iqoo) 
Sir William Petty, Essays tn Political Anthmetick (17 S'? ed ) , David 
Maepherson, Annah of Commerce (4 vols i8os) , J R McCulloch 
D^sertp ive and Statistical Account of the British Empire (2 vols 
1854) , G R Porter, Progress of the Nation (1851) , Nina Bang, Tables 
dt la Navigation et du Transport dcs Marchandises passant par Ic 
Supdf 1497-1660 (1906) , I X von Neumann SpalKrt, Ubersichten 
der Weltwirtschaft (certain y ars between 1S78 and 1896) , Otto 
Hubner, Geographtsch statzstische Tabellen (1889- 1911) OiuiriAi 
PuBiiCATioNs United kingdom — Report on H holesale and Retail 
Prices fHC 321! (1903), Cu toms Tariff of the Uh, 1600-1897 
fC 8706] (1897), Statistical Tables and Charts relating to Foreign 
Trade and Industry i^s4’-i9o8 (Cd 4954] (1909) , Statistical Abstract 
for Principal and Other Fcretgn Countries (last published in 1914) 
Statistical Abstract for the United Kingdom (annual) United 
Stat s — Statistical Abstract of the United States (annual) hi incc — 
Tableaux dccennaux du Commerce de la France ^ Annuairc Statistiqui 
dc la France ( innual) , StatisUque de la F ranee — Commerce Ex 
leneur (1837) Germany — Ilamburgs Handel und Srhiffahrt (1911) 
Statistisches Handbuch fur das Deutsche Retch Zwciter Tctl (1907) 
Statistisches Jahrbuch fur das Deutsche Reich (annual) I cague of 
Nations — Memorandum on International Trade and Balances of 
Payments (annual) , Memorandum on Production and Trade 
(annual) , International Statistical Year Book (annual) (A E O ) 

TRADE BOARD, a tenn apphed in Great Britain to one of 
I a system of industrial wages boards estabhshed to fix legal mmi 
mum rates of payment for workers in certain mdustiies under the 
Trade Boards Acts of 1909 and 1918 

The principal Trade Boards Act of 1909 was based on the 
minimum wage provisions contained in the i actory and Shops Act 
of Victoria, Australia, passed m 1896 The Trade Boards Act was 
I the result of long and vigorous agitation for legal protection on 
behalf of the “sweated” women workers, particularly m the chain 
making industry centred in Cradley Heath, and m the clothing 
trades of London and the great towns Boards weie first estab 
lished m four trades set out m the act, namely, ready made and 
wholesale bespoke tailoring, paper box making, machine made 
lace finishing and chain making Before 1914 five new trades 
were added, making nine in all 

Each of these boards was composed of an equal number of 
representatives of employers and workers in the trade plus from 
one to three neutral persons, called “appointed” members desig 
nated to sit on each board in order that a deadlock might be 
^avoided 

The bodies so constructed had two powers under the Act of 
1909 1 A mandatory power to fix minimum rates of wages for 
time workers m the specified trades , 2 A discretionary power to 
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fix general minimum rates of wages for piece workers m a trade 
Rates of both kinds were subject to confirmation by the Board of 
Trade before becoming effective, and even then had to undergo 
the test of a six months limited operation before they became 
obligatory ufxin all employers 

The action of these early boards was very cautious and m 
general their ctftct upon wages of women workers was to raise 
the general level of rates to that of the firms which were already 
paying the highest or very nearly the highest in the trade Rates 
fixed for men, on the other hand, fell, on the average, below the 
rate for ill men in a tnde though they were higher than rates 
for the »\cragt unskilled man * 

Between 1912 and the signing of the Armistice in 1918 the 
principle of state wage regulation became widely recognised 
through extended legislation in Austraha, the United States and 
Great Britain The tendency of the early months of the war m 
England was to favour suspension of Trade Board activities, but 
(hat attitude was soon abandoned m the interests of efficiency 
Then, m addition to the Coal Mines (minimum wage) Act passed 
in 1912 came the Munitions of War Acts of 1915, 1916 and 1917, 
the Corn Production Act of 1917 md finally the Wages (Tern* 
porary Regulation) Act of 1918, each of which provided for state 
control of wages in some form and thus strengthened the Trade 
Board idea 

In line with the general movement towards state control and 
self government in industry the second Whitley Report m 1918 
recommended to Parliament the extension of the Trade Boards 
system to unorginised ind spasmodically organised trades as a 
eomplemtnt to the establishment of voluntary “Whitley” Councils 
in the better organised industries It wis hoped that eventually 
organisation of both employers and workers in Trade Board trades 
would become strong enough to warrant their removal from Gov 
ernment surveillance to the category of Whitley Council indus 
tries, governed by a body of representatives of organised em 
ploytrs and workers co-operating voluntarily together for the 
good of the whole industry 

The background for the new Tnde Boirds Act which became 
effective on October i, 1918, therefore, was threefold — ^first, 
more general accept inee of the principle of state regulation of 
wages, second, articulation of the democratic ideal of self-govern- 
ment m industry set in motion by the war, third, the foresight of 
those who reihscd that the aftermath of war would be a sharp 
drop in wages especially for unprotected workers, unless some 
machinery were provided to meet the exigency 

The Act of 1918 was thus born m an tntirely new set of eco- 
nomic circumstances and was the result of a quite different con 
cept from that of 1909 It consequently made several important 
changes m the Act of 1909 1 irsL the situation conditiomng estab 
lishmcnt of a Trade Boird wis altered emphasis being thrown 
upon madec|uatc organisation of workers or employers in a trade 
instead of relatively low wages, second, the rate fixing [wwers of 
hoards were considerablv enlarged third, the responsibility of the 
Minister of Libour who since 1917 had acted in place of the 
President of the Board of Trade, was increased and the onus of 
establishing boards wis placed upon him rather than upon Parlia 
ment 

Bv 1921, a total of sixty three Trade Boards covering 39 trades 
md governing the wages of approximately 3,000,000 workers m 
the United Kingdom had been set up Of these boards nineteen, 
being est iblished for Insh industnes now fall under the control 
of the lush I rt€ State, one is inoperative and one new board has 
been set up since 1921 making 44 boards active m Great Britain 
in 1928 

The Tr ide Boards System as it now stands is bi-partite Legis- 
hUve, that is rate fixing power, is vested m the board set up for 
each trade, while administrative and executive functions rest with 
the Ministry of Labour and in practice involve four distinct 
features i Setting up of boards, 2 Confirmation or rejection of 
rates decided upon by the Trade Boards, 3 Enforcement of leg^ 
rates, 4 Decision in matters relating to the demarcation between 
boards and their spheres of activity 

The general composition of a Trade Board remains the same 
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under the Act of 1918 as that of 1909 The underlying pnnaple 
is that of representation and it falls to the Minister of Labour to 
discover the component parts of each industry, to assign ap- 
propriate weight to each and to find acceptable persons to rq^re 
sent each interest, so that the board as a whole can represent the 
trade in entirety and work m harmony It is customary for the 
Minister to consult the various organised sections of a trade con 
cemmg these appointments and also to name persons who can 
express the point of view of such unorganised sections of the 
trade as there may be The “appointed” members are usually 
chosen from among the professional classes such as professors, 
lawyers, social workers, etc It is provided by statute that where 
a considerable body of women are engaged m the trade at least 
one of the appointed members must be a woman 

The Minister of Labour is empowered to make regulations with 
respect to the constitution and proceedings of Trade Board meet 
mgs including the method of voting, but apart from those rules 
which he chooses to lay down boards govern themselve? 

Rates are arrived at by a process similar to birgaimng assisted 
by the appointed members m the capacity of conciliators Ap 
pointed members, however, have the power to vote just as other 
members of a board, but m practice this vote is seldom cast 
unless agreement between the two sides after negotiation becomes 
impossible and then it is done with reluctance 

As to the matter of what is a minimum wage, the Act of 1918 
gives no more guidance than that of 1909, and cxpenence shows 
that the two sides of a board as well as the appointed members 
usually hold divergent views as to the terms of their reference 
Employers probably most frequently interpret a minimum wage 
for a trade to be that already “payable to the lowest grade of 
worker in the least well equipped factory m the least expensive 
part of the country,” while those on the workers’ side stand for 
the current trade union rate m that or an alhed trade as the 
minimum Appointed members, on the other hand, arc most likely 
to construe the minimum m terms of their philosophy of what 
wages are and should be In practice the failure of the Act to 
provide a more definite guiding pnnciple works botl for good 
and ill, on the one hand giving leeway for a broad construction 
of the purposes of the Act, and on the other, m certain cases 
making for confusion and too wide divergency in rates between 
trades When it comes to the bargaining co incident to wage fixmg 
m a board, workers generally press the argument of the “hvmg 
wage” as a basis for negotiation, and employers adhere to **what 
the trade can bear ” The result is almost invariably a compromise 
In this way the Trade Boards system enables the circumstances 
of each separate trade to be considered when the rate is fixed 
Each trade, moreover, is able to vary its own minimum rates at 
any time without waiting upon the remaining trades For an 
employer to pay wages below those fixed by a Trade Board is an 
injustice remedial by crimmal law 

Abundant proof is available to show that in broad terms the 
three ongmal objects of the Act of 1918 have, m some degree, at 
the least, been at tamed, t e — 

(1) To create instruments of self government in poorly or 
gamsed trades 

(2) To prevent a sudden fall in wages after the World War 

(3) To adjust wages upon a fair basis in future 

The chief defects in the system as shown by experience are — - 

(1) The tendency for wage vanations to take place too long 
after the conditions requirmg change have arisen This is a fault 
in machmery easily remedied, and not serious except in time of 
rapid fluctuations m prices 

(2) Too little use of scientific investigation in comparison with 
“hearsay evidence” when rates are being set This has been the 
cause of a large part of the mistakes made 

During the severe industnal depression of 1921 while European 
exchange rates were out of joint and wages remained relatively 
higher than prices, considerable opposition towards the Trade 
Boards system was evinced, and a (Jovernment investigation in 
sUtuted No important changes Were made in the Act, however 
though certain mistakes m wage rate fixing were voluntarily cor 
rected as a result of experience 
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Smce other economic conditions have somewhat settled down, 
therefore, the system seems to work smoothly and without undue 
adverse criticism, even though m some few mstances boards have, 
as 18 measured by the level of the rates they fixed, gone slightly 
beyond what is considered the strict scope of raimmum wage 
fixing and touched the fnnge of the field of wage regulation 

(D M Se) 

Visited StateSi — In the United States the closest equivalent 
of the Trade Board is commonly known as a mmimum wage com- 
mission Acts creating mmimum wage commissions for the pur 
pose of fixing and enforcing mmimum rates of wages have been 
held unconstitutional (See Minimum Wage United States ) 
Even m the case of the compulsory arbitration law of Kansas, 
because the board was given authority by the act to fix wages, the 
court held the act, to this extent, unconstitutional The Mmimum 
Wage Act of Massachusetts has been held constitutional in the 
Massachusetts courts but the decision was based on the fact that 
the act was not compulsory and that the rates of wages fixed by 
the board depended upon public opinion for their enforcement 

In Massachusetts the board of conciliation and arbitration of 
the department of labour and industries devotes part of its time 
to the subject of minimum wages and while doing so is known 
as the minimum wage commission The board is made up of three 
members, one of whom must be a representative of labour and 
one of employers of labour The assistant commissioner of labour 
IS given cWge specifically of all matters rehtmg to women and 
minors and is to exercise duties and authonty m accordance with 
the directions of the commissioner with the approval of the mim- 
mum wage commission The law provides that the commission 
shall investigate the wages paid to female employees in any occu- 
pation, if it has reason to believe that the wages paid to a sub- 
stantial number of such employees are inadequate to supply the 
necessary cost of living and to maintain the worker m health If 
after such investigation the commission is of the opinion that in 
the occupation m question the wages paid to a substantial number 
of female employees are inadequate to supply the necessary cost 
of living and to maintain the worker m health, it shall establish 
a wage board consisting of an equal number of representatives 
of employers in the occupation m question and of persons to 
represent the female employees m that occupation, and of one 
or more disinterested persons appomted'^by it to represent the 
public, but the representatives of the public shall not exceed one 
half of the number of representatives of either of the other par- 
ties The commission shall give notice to employers and em 
ployees m the occupation by publication or otherwise of its de 
termination to estabhsh a wage board and of the number of 
representatives of employers and of employees to be chosen there 
for, and shall request that said employers and employees, respec 
lively, nominate such representatives by furnishing names to it 
The representatives of employers and employees shall be selected 
by the commission from names furnished by the employers and 
by the employees, respectively The commission may transmit 
to each wage board all pertinent information in its possession 
relative to the wages paid m the occupation in question 

Each wage board ^all take into consideration the needs of 
the employees, the financial condition of the occupation and the 
probable effect thereon of any increase in the minimum wages 
paid, and shall endeavour to determme the mmimum wage, 
whether by time rate or piece rate, suitable for a female em- 
ployee of ordinary abihty m the occupation in question, or for 
any or all of the branches thereof, and also suitable minimum 
wages for learners and apprentices and for minors under eight 
een When a majority of the members of a wage board shall 
agree upon minimum wage determination, they shall report such 
determination to the commission, together with the reasons there- 
for and the facts relating thereto Upon receipt of a report from 
a wage board, the commission shall review the same and may ap- 
prove or disapprove any or all of the determinations recom- 
mended, or may recommit the subject to the same wage board or 
to a new one The commission shall, after a public hearing, pu^ 
lish at such times and in such manner as it may deem advisable 
a spmmary of its findings and of its recommendations It shall 
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also at such times and in such manner as it shall deem advisable 
publish the facts, as it may find them to be, as to the acceptance 
of Its recommendations by the employers engaged in the industry 
to which any of its recommendations relate, and may publish the 
names of employers whom it finds to be following or refusing to 
follow such recommendations (E Ste ) 

TRADE CYCLE The phrases tradt cycle, business cycU 
and cyclical fluctuation of trade are all convenunt methods oi 
labelling those alternating upward and downward sweeps m the 
volume of business activity which have constituted for at least 
a century and perhaps more, one of the outstanding phenoinen i 
of the modern business world The most obvious mmifcstations 
of the trade cycle are a quasi rhythmical fluctuation extending 
over several years, in the level of prices, the level of money 
profits and the level of employment In the absence of satisfactory 
statistics, It IS difficult to be sure how tar there occurs a corres 
ponding fluctuation in the level of production and consumption, 
te , m the real income of the commumty affected While it is 
certain that these latter quantities fluctuate to some extent, it 
seems probable (a) that the fluctuations in output are less in 
tense thin the fluctuations in prices, (b) that the output of or 
dmary goods for immediate consumption fluctuates as a rule far 
less than the output of instrumental or constructional goods 
(typified by iron and steel), and (c) that the fluctuations m out 
put do not entirely synchronize with the fluctuations m prices, but 
that, in the later stages of a “boom” of prices production may 
cease to make any significant advance, while in the later stages 
of a “depression” of prices production may make a marked re 
covery Nor is it sife to dogmatize about the length of the 
trade cycle or about the degree to which its phases synchronize 
m the leading industries and the leading industrial countries 
Before the World War there were indications that the normal 
period of the cycle had shortened from about lo to about six 
or seven years The dates of “crisis’ or turning point from boom 
to depression, during the past century, are for England 1825, 
1836, 1847, 1857, 1866, 1873, 1S82, 1890, 1900 1907 1913 1920 
while in the United States the booms of the late ’80s and ’90s 
were prolonged somewhat precariously to 1893 and 1903 respec- 
tively Again, the post War boom, which in England ind America 
broke in 1920, was prolonged m Germany till 1923, and while 
the recovery in America from the great slump of 1921 has been 
rapid and complete (with a slight set bick m 1923), recovery 
m England has been partial and slow Again, the change over 
from depression to prosperity, or prosperity to depression, docs 
not affect all trades at the same moment, or even always m the 
same order In the mam, however, it still seems to be fair to 
describe the trade cycle both as a general movement and as a 
rhythmical one, and any explanation of its causes must take 
these two factors into account Very many such explanations 
have been offered — too many to expand or criticise fairly m the 
course of a short arliclc It must be enough to set out and clas- 
sify certain roids of thought as it were along which economists 
have been led to travel m searth of the truth 
The Psychological Approach — ^The first road leads into the 
domain of psychology We are invited to find the chief explana 
tion of the trade lyclc m the nature of man himself, and espc 
cially of those men who are responsible for conducting and con 
trolling the operations of modern industry, commerce and finance 
These business leaders are bound together not only by their busi 
ness dealings but by ties of sentiment and environment they op 
erate, necessarily, m an atmosphere of uncertainty and any error 
of forecasting which they make, whether of an optimistic or of 
a pessimistic kind, is apt to be magnified by their mutual con 
tact into a great wave of erroneous judgment, which gathers 
strength for a time and then breaks, yielding place to an equally 
exaggerated movement in the opposite direction There seems to 
be httle doubt of the importance of this factor both in aggravat 
ing the amplitude of the trade cycle and in moulding it into its 
quasi rhythmical shape But we must be on our guard against 
supposing that all decisions made by business men to vary the 
scale of their purchases or their output are erroneous Many such 
decisions are clearly in the true interest of those who make them 
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if not of society as a whole 

The Monetary Approach/^The second road leads into the 
tangled wood of monetary theory Those who follow it lay stress 
on the dependence of the scale of industrial activity on the 
general level of prices, and on the dependence of the latter, in its 
turn, on the monetary policy of the Government and the banks 
The independent leaders of business are advantaged during a 
period of rising prices, because the rise m many of their money 
costs of production (such as debenture interest, silanes and in 
some degree wages) lags behind the rise in their money receipts 
They are accordingly both enabled, and furnished with a real 
inducement, to expand the scale of their operations , and owing to 
their hibit of concentrating their attention on the movement of 
the price of ihnr own products, the inducement is likely to seem 
greater to them than it actually is Conversely, in time of falling 
prices business men are both disadvantaged by the relative 
fixity of some of their money costs, and believe themselves to be 
more disidvantaged than they are, and they are impelled there- 
fore to contract the scale of their operations These price move 
ments, if left unchecked, act cumulatively, m both directions, for 
as long as prices arc expected to go on rising, business men con- 
tinue to rush in to buy, and as long as prices are expected to 
go on falling business men continue to liquidate their stocks of 
goods, and to refrain from replenishing them 

Now modern currency and banking systems, even when an- 
chored to a gold standard, are of such a kind, that, unless con 
sciously operated with another end m view, they permit consid- 
erable pliy to these price movements Indeed they exaggerate 
them by displaying an excessive timidity in altering those rates 
of interest whose magnitude has an important effect m determin- 
ing the volume of loans issued by the banks, and consequently 
the volume of purchasing power put, m the form of cheque cur 
rency, into the hands of the public In the last resort, therefore, 
it IS held, both the unhealthy activity and speculative excesses 
of the period of boom, and the wasteful stagnation of the period 
of depression, are due to a faulty loan policy on the part of the 
banks, or a faulty currency policy on the part of the Govern- 
ment, or a combination of the two One objection to this ex- 
planation in Its cruder forms is that the level of prices depends 
not only on the quantity of purchasing power issued to the 
public by the Government and the banks, but on the willingness 
of the public to use the purchasing power when it has got it , and 
that it docs not seem certain that this latter factor, especially in 
a time of deep depression, when everybody is detc rmined to hoard 
money rather than spend it, is entirely exiilieable in monetary 
terms or controllable by monetary means Nevertheless, there 
seems little doubt that a monetary policy consciously aimed at 
keeping the general price level approximately stable, would do a 
good deal to damp down the violence of the trade cycle, and a 
pohey of this kind has apparently been followed with some sue 
cess by the Federal Reserve Board m the United States since 
1922 

Instabilities Inherent in the Economic Process — ^The 
third and fourth groups of roads lead to an examination of certain 
rial, as opposed to merely monetary or psychological, features 
of modern industry The third group runs through a landscape of 
physical and technical features, the fourth through a landscape 
of legal and social ones Let us consider the former by asking 
the question *‘What rational reasons are there why industry as 
i whole should automatically increase and dimmish the scale of 
Its output?” and glancing at three possible lines of reply — 

(1) Because of a self-renewing rhythm in its real costs of pro- 
duction During the later stages of a depression, there is a pro- 
gressive ad\ance in the effectiveness of labour, a progressive 
writing off of inflated capital charges, a progressive overhauling 
of methods of technique and organization, which breed renewed 
activity During the later stages of a boom there is a progressive 
recourse to inferior instruments of production a progressive util- 
isation of over tired and recalcitrant labour, wasteful methods of 
management, and inferior business leadership, which ultimately 
breed collapse 

(2) Because of variations due to fluctuations m the bounty of 


nature, in the amount of agncultural produce offered m exchange 
for the products of mdustry Normally, the effect of good har 
vests IS to stimulate industry and of bad harvests to depress it, 
but there seem to be exceptional cases (as perhaps m 1920) 
where an over abundance of agricultural products leads to such 
a fall m their price as to impair seriously the purchasing power 
of agncultural producers over the products of industry, and so 
to induce industrial depression Many attempts have been made 
to connect the trade cycle directly with a cycle of crop yields 
dependent on meteorological phenomena the most famous is that 
of Prof W S Jevons to connect the supposed ten year period 
of the trade cycle with the sun spot period, and the most recent 
that of Prof H C Moore to establish an eight year period in 
economic affairs, depending on the behaviour of the planet 
Venus Without accepting any such views, it is possible to hold 
that harvest variations, through their influence on the demand 
for transport and m other ways, frequently exercise an important 
mfluence m moulding the shape and the intensity of the trade 
cycle It follows that the more numerous the sources of supply 
of any crop and the greater the facilities for carrying it over from 
year to year, the better for mdustnal stability, and it has been 
suggested in certain quarters that governmental purchase and 
storage of the leading crops would assist materially m the process 
of industrial stabilization 

(3) Because of variations m the intensity of the desire for the 
fixed instruments of production and transport — ^buildings, ma 
chmery, railways, ships, etc These instruments are large and 
expensive, they take a long time to construct, but once a batch 
of them is constructed, it will serve to satisfy the increased needs 
of the community for many years Investment m such instru 
ments is therefore discontinuous, and their rate of output espe 
cially variable, and variations m the prosperity of the trades 
making them react severely on other trades The rate of invest 
ment in instruments depends a good deal on the progress of 
technical invention, and it is tempting to connect a good many of 
the booms of the last century with inventions, e g , that in Eng 
land in 1847 with railway building, that of 1900 (especially in 
Germany) with electnc transport, etc 

Instability Resulting from Organization of Industry — 
We come finally to certain legal and social features of modern m 
dustry which may be held to promote instability of prices and 
output 

(1) There is first the fact of competition, which aggravates 
miscalculation, since individual producers do not gauge correctly 
the share of an increased market which will fall to their own lot, 
nor the effect which their rivals’ action will have in driving up 
their own costs of production It might be hoped, therefore, that 
the progress of the movement toward the formation of “trusts” 
and combines would damp down the violence of the trade cycle, 
but so far it is difficult to be sure that this hope has been ful 
filled, partly because it is not always m the interest of combina- 
tions to promote stability, and partly because they are apt to 
interpret stability as stability of prices, which is not always con 
sistent with stability of output and employment 

(2) There is secondly the wage system, which may lead to a 
real disharmony between the interests of the employing class 
which dictate the course of production, and those of society as a 
whole For generally speaking the employer has more interest m 
intensifying production during a boom and curtailmg it during a 
depression than the workman, who suffers during the boom from 
speeding up and during the depression from unemployment 

(3) Finally, there is the unequal dtstnbution of wealth, which 
m the view of many writers leads to a chronic tendency to “over- 
saving,” manifesting itself during the boom m the construction 
of more mstruments than will be able ultimately to find remuner 
ative employment, and during the depression in, among other 
things, a piling up of idle bank balances The remedy proposed 
is to increase the purchasing power of the wage-earner, whose de 
sire for necessaries and comforts is held to be steadier and more 
elastic than the desire of the rich for luxunes 

It remains to add that much work has been done m recent 
years, especially m Amenca, m compihng statistical data con 
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cermng the trade cycle, and attempting to forecast its course 
The more accurate the forecasts can be made, and the more widely 
business men act upon them, the greater will be the extent to 
which the course of the trade cycle is smoothed and evened out 
under the influence of the forces of instructed self-interest 
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TRADE FACILITIES In Great Britain the trade facilities 
scheme formed part of the remedial measures laid before the 
House of Commons by the Coalition Government of the United 
kingdom in the autumn of 1921 Prices were then at their 
lowest, trade was acutely depressed, and unemployment had 
reached an alarming figure One of the factors retarding the 
recovery was the difficulty experienced in raising capital, and it 
was propose 4 to use the credit of the Government to overcome 
the obstacle The Trade Facilities Act of 1921 empowered the 
Treasury to guarantee the principal and interest, or either the 
principal or interest, of loans for capital purposes No loans could 
be made by the Treasury, but with the aid of the Government's 
credit the applicant would of course be able to borrow his re 
quirements on exceptionally favourable terms Under the original 
Act the aggregate amount to be guaranteed was fixed at £25,000, 
000 but by subsequent legislation the amount was added to from 
time to time The Act of 1926 raised the total to £75,000,000 and 
extended the period of operation to March 31, 1927 

Results of the Scheme. — ^The extent to which advantage was 
taken of the scheme affords some indication of the stimulus which 
It gave to industry and to employment The quarterly return 
issued for the period ending March 31, 1927, gave the total figure 
of guarantees approved by the Treasury, after deduction made 
on account of applications sanctioned but subsequently cancelled 
by the applicants, at £74,251,780 The greater part, m fact about 
two-thirds of the whole, was given for enterprises in Great Britain 
A remarkable proportion went to the shipping industry, mainly 
for new shipbuilding A considerable percentage was also allocated 
for railway development, the London underground group alone 
having obtained some £12,500,000 for improvements and exten- 
sions Another prominent category was electrical propositions 
both at home and overseas Unquestionably, therefore, the under 
taking of many projects of diverse kinds was expedited 

A cognate scheme relating especially to impernl development 
and arising out of the discussions at the Imperial Economic Con- 
ference of 1923, was also embodied m the Trade Facilities Acts 
(Act of 1924) The Treasury was empowered, subject to certain 
terms and conditions, to make a contribution of an amount not 
exceeding three quarters of the interest payable in the first five 
years of the currency of a loan raised m the United Kmjjdom 
by or on behalf of any public utility undertaking in any part of 
the Empire overseas An important condition required that the 
expenditure should be in anticipation of expenditure which would 
normally have been meurred at a later date The scheme had 
currency for three years from its commencement — t e , to May 
Hi 1927, and the maximum amount payable by the Treasury was 
not to exceed £5,000,000 Contributions sanctioned under this 
scheme, spread over periods of three to five years, were m round 
figures £148,000 to the Sudan Government m respect of two 
schemes for the purchase of railway matenals, £29,000 to the 
govenuaent of Newfoundland for the same purpose, and £37,000 


to Western Australia for the purchase of a new ship 

(W H ( 1 ) 

TRADE FORECASTS. The expressions *‘tradc forecast,” 
commonly used m Great Britain, and “business forecast,” com 
monly used m the United States, are synonymous and, unless 
qualified, refer to the outlook for business as a whole in a given 
country in the immediate future for, say, a period of not inon 
than a year or a year and a half The terms “trade” and “busi 
ness” are used in their broadest sense to include all branches 
of economic activity General forecasts are, of course, frequently 
supplemented by specific forecasts for sections of a country and 
for industrial groups, individual commodities, security markets 
or money conditions 

The Typical Period. — A forecast begins properly with in 
appraisal of conditions at the time of forecast and follows with 
a prediction of the direction and magnitude of the movement 
during the immediate future Such a forecast may inelude esti 
mates of prospective variations expected to appear with the 
round of the seasons, and the “normal,” or long time, growth 
that IS expected from one year to the next assuming no disturb 
mg influences But estimates of seasonal variation and the growth 
clement are not usually the factors of primary importance in i 
business forecast The factor of pnmary importance is the nature 
of the ensuing “cychcal” movement of business or of the “slate 
trade ” 

A “business cycle” is at the basis of the great majority of busi- 
ness forecasts (See Tradf Cycle ) Some business forecasters 
contend that business cycles arc “periodic”, in other words 
they hold that an approximately uniform time interval exists 
between a given phase of each business cycle and the same phase 
in the succeeding cycle They base their forecasts upon the 
assumption of a fixed period but they are not all in agi cement 
as to the length of it Periods of ten eight, seven and three or 
four years have been held to exist by different mvcstigators 
In the United States, for example, between 1879 (when that 
country resumed specie payments) and the World War severe 
business disturbances — during which a period of high or expand 
mg busmess was followed by a period of contractmg business — 
occurred in 1882, 1887, 1890, 1893, 1895, 1899, 1903, 1907, 1910 
ind 1912 Some of these years of business disturbance were fol 
lowed by deep busmess depression (1884-85 1893-94, 1896-97 
and 1908), others by more moderate depressions (1904 and 
1911), and still others by penods of less pronounced business 
recession not ordinarily thought of as veritable depressions (1887- 
88, 1891 and 1900) Forecasters who base their forecasts upon 
the assumption of a “typical” cycle of standard form, amplitude 
and length (say 40 months, with 25 months of expanding business 
and 15 months of contracting business) are obliged, in practice, 
to depart from the rigidity of the concept in order to make it 
consistent with history and to provide for the probability that 
future business cycles may prove to be as variable as those of 
the past 

Variations in Time — ^A second group of forecasters finds it 
more in accordance with business history to drop the concept 
of a “typical” periodic cycle and substitute the concept of a 
business cycle of variable lime, duration, amplitude (inlin 
sity of cychcal deviation from normal) and form (reflected by 
the steepness of the recovery from depression and ascent into 
prosperity and by the swiftness of the subsequent decline) If 
this concept be adopted, forecasts must be made on the basis of 
uniformities or regularities other than time duration, amplitude 
or form of the cychcal movements Regulanties have, m fict, 
been found in the sequence of the movements of vanous stalls 
tical series reflecting speculation, business and credit, a sequence 
which has been found to be much less subject to variation than 
the cycle itself This sequence has been found m the United 
States, England, France and Germany and it affords a valuable 
means of forecasting the movements of series of one type from a 
knowledge of the movements of senes of other types Such 
forecasting requires a careful interpretation of the economic 
significance of the situation reflected by the vanous types of 
movements and hence the sequence itself is not a sufficient 
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means of forecasting In other words, a mechanical application 
of the sequence doctrine may not give satisfactory results Par- 
ticularly, the systematic regulation of credit by banking authon- 
tics, gold movements and other factors operating on the money 
markets must be considered 

Other Methods^ — A third group of forecasters holds that (a) 
the alternation of business prosperity and depression and (^) 
the sequences between movements of individual statistical series 
are both so irregular that the concept of a business cycle should 
be discarded In making business forecasts the members of this 
group rely upon general economic analyses of the current mtua 
tion and evaluations of the movements which they find, at any 
timt, to be m progress This group is, perhips, less homogeneous 
than the others 

A fourth group of forecasters rely upon mechanical statistical 
relationships (which can seldom be interpreted adequately m 
economic terms) as a basis for their predictions For instance, 
forecasts have been made on the assumption that “action and 
reaction arc equal and opposite” in business fluctuations as well 
as m mechanics Frequently, such forecasts are accompanied by 
general economic analyses that make them on their face indis- 
tinguishable from those of the third group 

Development of Forecasting — Business forecasting has re 
teivcd Its greatest development in the United States and the 
description, just given, of methods of forecasting is based pri 
manly on usage in that country Systematic forecasting, how- 
ever, IS being developed m England, France, J ipan and other 
countries I orecastmg is an outgrowth of statistical studies of 
business fluctuations rather than of the application of general 
theories of the cause s of such fluctuations A condition for satis 
lactory business forecasting is the existence af adequate busi- 
ness statistics, promptly avail ible at weekly or monthly inter- 
vals This condition has been more fully met in the United States 
th in in any other large commercial country 

Agencies Publishing Forecasts — Various agencies in the 
United States and some in other countries publish more or less 
definite forecasts of general business conditions Among such 
agencies in the United States are banks, journals, Government 
bureaux and commercial forecasting organizations In other 
countnes, forecasts are published by certain journals, but regular 
forecasting strvicts have only recently been established outside 
the United States There is such a service, however, m Japan 
A development has been the establishment of economic services 
under the auspices of Harvard university (Harvard Economic 
Society) m the United States, under the London School of 
Economies and Political Science and the Department of 
Economics of the University of Cambridge (London and Cam- 
bridge Economic Service) in England, under the Institute of 
Statistics of the University of Pans (Mouveraent General des 
Affaires tn Prance et en Divers Pays) in I ranee, and under the 
Institute of Statistics of the University of Padua and the Insti 
tute of Economic Statistics and Economic Politics of the Um- 
versity of Rome (Indici dtl Movimento Economieo Itahano con 
Altuni Confronti Internazionali) in Italy These four services 
ire associated 
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TRADE MARKS A “trade mark” may be defined as a 
symbol, consisting m general of a picture a label or a word or 
words, applied or attached to the goods of a trader for the purpose 


of distinguishing them from the similar goods of other traders, 
and of identifying them as his goods, or as those of his successors, 
in the busmess in which they are produced or put forward for 
sale A trade mark differs m its legal character both from a patent 
and from a copynght In the case of a trade mark the property 
and the nght to protection are in the device or symbol adopted 
to designate the goods to be sold, and not in the article which is 
manufactured and sold The article is open to the whole world 
to manufacture and sell and all that the owner of the trade mark 
IS entitled to prevent is such use of his mark by other traders as 
will lead purchasers to buy as his, goods which are not his On 
the other hand, patent nght and copynght protect the substance 
of the article, and any unauthorized manufacture of it in the 
former case, or reproduction of it m the latter, while the pro 
tection lasts, is prohibited The grounds, however, on which trade 
marks, patent-right and copynght obtain legal recogmtion, though 
they are to a certain extent dissimilar, have a common element 
Patent right and copynght rest upon the view that the results of 
the original labour of the mventor and the author ought, as a 
matter alike of justice and of public pohey, to be secured against 
piracy, while, as regards the proprietor of a trade mark, the ques 
tion of ongmahty does not arise so long as the mark is sufficiently 
distinctive really to identify his goods and for purposes of regis 
tration, to satisfy the Trade Marks Acts In truth, the registra 
tion of a trade mark is rather the recognition of a fact than tht 
grant of a privilege (Kerly and Underhay Trade Marks Act Tgot; 
P 3) 

The law as to trade marks as well as that as to patents or copy 
right is based on a man’s rights to have guaranteed to him the 
profit derivable from his own property 

British Trade Marks Before the Registration Acts. — 
English trade-mark law practically commences with the first years 
of the 19th century The use of trade marks was indeed of far 
earlier date, for m 1742 we find Lord Hardwicke declaring that 
“every particular trader had some particular mark or stamp ’ 
But m the very case in which Lord Hardwicke made that s^ate 
ment (Blanchard y Hill, 2 Atkyns, 484) he refused to protect the 
“Great Mogul” stamp on cards, being apparently under the influ 
ence of the notion that the legal recognition of trade marks would 
involve the creation of a new species of monof)oly But although 
the actual law of trade marks cannot be traced farther back than 
the beginning of the 19th century, Lord Eldon repeatedly granted 
injunctions to restrain one trader from fraudulently “passing off 
his goods as those of another, and thus laid a foundation on which 
the present law has been built up It was decided by Lord Gotten 
ham m 1838, m the leading case of Mtlhngton v Fox (3 Mylne 
and Craig 338), that an injunction to restrain the mfnngement 
of a trade mark could be obtained, even although the defendant 
had acted without fraudulent intent On the common law side 
on the other hand, fraud was an essential ingredient in the cause 
of action, and remained so till the fusion of law and equity by the 
Judicature Acts 

The effect of Lord Cottenham s decision in the case of Mtllmg 
ton V Fox clearly was to recognize a nght of property m trade 
marks, and the action for infrmgement became a familiar species 
of litigation Under the then existing law, however, the plain 
tiff in such actions generally found himself in a very disadvan 
tageous and unsatisfactory position The basis of his action was 
the reputed association between his trade mark and his goods 
This association the defendant-— often a person of no means — 
would deny, and it had to be proved as a fact by witnesses at 
a cost to the plaintiff which there was little hope of his recovenng 
Moreover, ev€n if the trade mark propnetor secured a judgment 
in his favour, it earned with it no immunity from the obhgation 
of again estabhsbing his nght to the mark against any subsequent 
infnnger who chose to dispute it To complete this statement of 
the shortcomings of the law before the Merchandise Marks Act 
1862, It should be noted that the infringement of trade marks — 
except in cases where the seller of spunously marked goods 
cheated the buyer — was not a criminal offence 

Uiidcf Registratiioti Aets«— Provision was first made for 

the registration of trade marks by the Trade Marks Registration 
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1^75 This act was a considerable success, but no provision 
was made under it for the registration of words unless they either 
were old marks or were registered in combination with one or 
more of the “essential particulars” prescribed by the act, such as 
a distinctive device, heading, mark, label or ticket These hmita- 
uons excluded from registration most of the trade marks ordi* 
rianly m use 

The Patents, Designs and Trade Marks Act, 1883, remedied 
this defect besides altering the law m other important respects 
The act of 1883 was amended m 1888 on the recommendation of 
a committee presided over by Lord Herschell Neither the act 
of 1875 nor those of 1883 and 1888 altered the common law 
definition of a trade mark, nor contained any defimtion of the 
term The description m the acts of what was registrable as a 
trade mark led to much litigation, and the interpretations of 
the judges left commercial men dissatisfied on three points (i) 
The number of good and valuable trade marks which were not 
registrable, (2) that on allowing registration the Patent Office 
insisted on isclaimers which hampered the owner m obtaining 
protection in the Colomes and foreign countnes, (3) that there 
was no elective period of limitation to attacks on registered trade 
marks, because, though registration for five years was declared 
conclusive by sec 76 of the act of 1883, the powers of the court 
to rectify the register could be mvoked even after the lapse of 
the five years (re Gestetner*s Trade Mark, 1907, 2 Ch 478) In 
re enacting and enlarging the provisions of the act of 1875 fhe 
act of 1883 laid down certain essential particulars of one at least 
whereof a trade mark must consist to be registrable The act of 
1883 first provided for “word marks,” and included among them 
a fancy word or words not in common use” (sec 64 [i] [c]) 

The expression “fancy word,” used in the act of 1883, gave 
rise to considerable difierence of opinion It was mterpreted by 
the court of appeal as equivalent to “obviously meamngless as 
ipplied to the article in question,” or “obviously non-descnptive ” 
In accordance with this interpretation, the words “gem” for guns, 
melrose” for a hair restorer, “electric” for velveteen, and “wash- 
erme” for a soap were all held not to be registrable On the 
recommendation, however, m 1887, of a committee appointed by 
the Board of Irade, and presided over by Lord Herschell, the 
exiiression “invented word” was substituted for “fancy word” by 
the act of 1888 

In 1905, 1907, 1914 and 19x9 the statute law as to trade marks 
was amended and remodelled A bill was introduced m 1905 at the 
instance of the London Chamber of Commerce, and after con- 
sideration by a select committee became the Trade Marks Act, 
1905 This act repeals the bulk of the provisions of the Patents, 
etc , Acts of 1883 and 1888 with respect to trade marks, and 
embodies them with amendments in a separate statute 

The Act of 1905 .— This differs from the preceding acts in con- 
taming a defimtion of trade mark for the purposes of the act 
unless the context otherwise requires, viz, that it “shall mean a 
mark used or proposed to be used upon or m conneetton with goods 
for the purpose of indicating that they are the goods of the 
proprietor of such mark by virtue of manufacture, selection, cer- 
tification, dealing with or offering for sale”, and “mark” is defined 
as tncludmg “a device, brand, heading, label, name, signature, 
word, letter, numeral or any combination thereof” (sec 3) The 
ict, modifying to the extent indicated m italics the acts of 1883 
and 1SS8 presenbes (sec 9) that a trade mark to be registrable 
must contain or consist of at least one of the following essential 
particulars 

1 The name of a company, mdividual or firm represented m a 
special or particular manner (under the act of 1883 it has been 
held that the name must be in the nominative case, and that 
ordinary printing is not representation m a particular manner) 

2 The signature of the api^cant for registration or some prede- 
cessor m his busineas It is not clear that this includes descriptive 
trading styles 

3 An invented word or words 

4 A word or words having no direct reference to the character 
or quality of the goods, and not being according to Us ordinary 

a geographical name or a surname 
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5 Any other distinctive mark, but a name, signature, or word 
or words other than such as fall within the descriptions in tht 
above paragraphs i, 2, j and 4, shall not, except by order of the 
Board of Trade or of the court, be deemed a distinctive mark By 
distinctive, is meant “adapted to distinguish m Great Bntain 
not in foreign markets (In re GaUahero Application, 1924, 41 
TLR 139) the goods of the proprietor of the trade mark from 
those of other persons” and “m determining whether a trade 
mark is so adapted the tnbunal may in the case of a trade mark 
m actual use take into consideration the extent to which such 
user has rendered such trade mark in fact distinctive for the 
goods in respect of which it is registered or proposed to be regis 
tered ” Where the mark is limited to specified colours, that fact 
may be taken into account in deciding whether the mark is dis 
tmctive (sec 10) 

Trade marks contaimng the essential particulars are not regis 
trable if they contain any matter which would by reason of its 
being calculated to deceive or otherwise be disentitled to pro 
tection m a court of justice or would be contrary to law or 
morality, or any scandalous design (sec ii) 

Old marks are registrable, t e , any special or distinctive word 
or words, letter, numeral or combination of letters or numerals, 
used by the applicant or his predecessors in business before Aug 
187s (sec 9) In the case of new marks, but not of old marks 
a trade mark is not registrable except by order of the court in 
respect of any goods or description of goods which is identical 
with a mark already on the register with respect to such goods or 
description of goods, or so nearly resembles such registered mark 
as to be calculated to deceive (sec 19) The expression calcu 
lated to deceive” has been considered by the courts in very many 
cases It IS not merely or chiefly the retailer or dealer who has 
to be kept m view when the question of the hkelihood of deception 
IS under consideration The courts have regard also, and mainly 
to the ultimate purchaser whom the trade mark may reach, and 
careless or unwary persons are considered as well as those who are 
careful and intelligent The judge’s eye is the ultimate test as to 
the degree of resemblance that is calculated to deceive although 
expert evidence on the point is admissible The following words 
have been held to give rise to a probability of deception and con- 
fusion “Oxot” with * Oxo” (meat extract Oxo, Ltd v King, 
34 RPC i 35)» “Nuvol” with ' Nujol” (heating or lubricatmg 
oils In re McDowdl’s Application, 1926, 43 R P C 313), “An 
gora” with “Onsoria” (hair cream Lewis v Vine and Vtne*s Per 
fumery Co, 31 RPC 12), “Peps” with “Pan Pep” (cough 
pastilles In re United Chemists Associatton*s Irade Mark, 1923, 
40 RPC 219), “Anchola” with “Anchovette” (fish pastes and 
potted meats In re Waide and Co Applicatton, 33 R P C 
320), “Limit” and “Summit” (shirts and collars In re Smith 
[Thomas A ] Ltd '5 Application, 30 R P C 363) , “Lavnoma ’ 
with “Lavona” or “Lovona” (toilet preparations 2 okalon, Ltd v 
Davidson and Co , 32 R P C 133) 

Invented Words.— An invent^ word need not be wholly 
meaningless, nor is it disqualified because words may have sug 
gested U Thus “mazawattee” was held to be an “invented word/ 
although the latter part of it was a Sinhalese term meaning 
“estate,” and there were estates in Ceylon (In re Densham's 
Trade Mark, 1895, 2 Ch 176), having names ending with “wattee 
from which tea came, and in a leading case on the construction 
of the clauses under consideration (Eastman Co *s Trade Mark, 
1898, AC 571), the word “solio” was held to be registrable as 
a trade murk for photographic pnnting paper under both clauses 
although It was objected that “soho” was equivalent to ‘ sumo 
“Savonol” for soap (/ C arid J Field, Ltd v Wagel Syndicate 
Ltd, 1900, 17 RPC 266), “tachytype ’ for typographical and 
composing machines (In re Linotype Co*s Applicatton, 1900, 17 
RPC 380), have been held to be invented words But the 
following have been held not invented “uneeda ' («you need a), 
In re National Biscmt Co (1902, x Ch 783), “absorbme” for 
an absorbent preparation (Christy and Co v Tipper and Son, 
1905, 21 RPC 97, 77 S)i “bioscope” (Warwick Iradmg Co v 
Urban, 1904, ax RPC 240), “cyclostyle” (Re GestetnePs Trade 
Mark, 1907, a Ch 478), and cf In re Kodak and Trade Mark:^, 
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1903, 20 RPC 337, “lactobaalline” for a lactic ferment {In rfe 
La SoctSU Le FermenVs Appltcatton [1912], 81 L J , Ch 724) 
Identical marks (except old marks) may not be registered m 
respect of the same goods, or goods of the same dcscnpUon, for 
two different persons (sec 19), and where several applicants 
make nval claims to identical marks the registrar may refuse to 
register until their nghts have been determined by the court or 
settled by agreement in manner approved by the registrar, or, 
on appeal, by the Board of Trade (sec 20) In the case of honest 
concurrent user or of other special circumstances making it 
proper so to do, the court (or registrar act of 1919, sec 12, 
sched 2), may permit the registration of the same mark or of 
nearly identical marks for the same goods by more than one 
owner, subject to such conditions or limitations, if any, as to 
mode or place of use or otherwise as the court (or registrar) may 
think it right to impose (see 21) 

New provisions were made in 1905 as to what are called ‘‘asso- 
ciated trade marks Where registration is sought for a mark 
so closely resembling a mark of the applicant already on the 
register for the same goods as to be calculated to deceive or cause 
confusion if used by any one but the applicant, the registration 
of the new mark may be conditional on entering both marks as 
associated trade marks (sec 24) 

In the case of combined trade marks provision is made for 
registering as separate trade marks the part in which the applicant 
has exclusive rights, and as associated marks trade marks of 
which the exclusive portion forms a part (sec 25) 

A scries of trade marks of the same owner may be registered 
on one registration as associated marks (sec 26) 

Provision is made for allowing the registration of marks used 
upon or in connection with goods by an association (or person) 
which undertakes the examination of goods in respect of origin, 
material mode of manufacture, quality, accuracy or other char- 
acteristic, and certifies the result of the examination by marks 
used upon or m lonncction with the goods These marks cannot 
be registered unless the Board of Trade consider their registration 
of public advantage Their registration is not conditional on the 
association or peison being a trader or having goodwill m con- 
nection with the examination or certification The registration 
gives the association or person the rights of the owner of a regis- 
tered trade mark, except that assignment and transmission needs 
permission of the Board of Trade (sec 62) 

In respect of cotton piece goods, marks consisting of a line 
heading alone or a word alone arc not registrable, and no word 
or line heading is treated as distinctive in respect of such goods 
In respect of cotton yarn the same rule applies with respect to 
words, and no registration of any cotton mark (m respect of 
cotton piece goods or cotton yarn Trade Marks Act, 1914, sec i) 
gives any exclusive right to the use of a word letter, numeral, Ime, 
heading or combination thereof (sec 64 [10]) 

By stc 68, which is a re enactment of sec 105 of the Patent, 
etc , Act, 1SS3, it is made illegal for any person without the au- 
thority of the King to use the royal arms in any trade m such a 
manner as to create the behef that he has authority so to do 
Registries — The central register of trade marks is kept at the 
Patent Office, Southampton buildings, London, and is under the 
charge of the comptroller general of patents, designs and trade 
marks, who is appointed by, and acts under the superintendence 
of, the Board of Irade, and has a deputy — the registrar of trade 
marks Ihcrt is a branch registry at Manchester, whose chief 
officer IS tlie keeper of cotton marks, which deals with all appli- 
cations for the registration of trade marks for cotton goods falling 
within classes 23, 24, 25 in sched 3 of the Trade Marks Rules, 
1906 

There is a branch at Sheffield containing the marks for metal 
goods (“Sheffield marks”) registered by persons carrying on busi- 
ness in or within 6 m of Hallamshire The care of this register 
IS vested m the Cutlers’ company, who are substituted for the 
comptroller to registration of “Sheffield marks” (sec 63) 
Applications made to the company are notified to the registrar, 
and may not be proceeded with if he objects Any person ag- 
grieved by the registrar’s objection may appeal to the court 
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Applications made to the tegistrar for metal marks are notified 
to the Cutlers’ company Persons aggneved by the deaslon of 
the Cutlers’ company have an appeal to the courts (sec 64) 

A trade mark must be registered in respect of particular goods 
or classes of goods (sec 8) The procedure for obtaining regis 
tration is regulated by the acts of 1905-19 and the statutory rules 
made thereunder (March 9, 1920, and Sept 29, 1925) The 
registrar has power to refuse apphcations or accept them abso 
lately or subject to conditions, amendments and modifications 
(sec 12) His discretion is not absolute, but subject to the pro 
visions of the act {Re Birmingham Small Arms Co *s Application, 
1907, 2 Ch 396), and must not be unreasonable or capricious 
{Eno v Dunft, 1890, 15 AC 252, Registrar of T M V W and 
G Du Cros, Ltd, 1913, AC 624, In re Garrett, 1916, i Ch 
436) He must, if required, state his reasons, and his decision is 
subject to appeal to the Board of Trade or the eburt at the option 
of the applicant (sec 12 [3]) 

“New marks” may not be placed on the register except by order 
of the court for any goods or description of goods which are 
identical with marks already on the register with respect to the 
same goods, etc , or so nearly resemble a registered mark as to be 
calculated to deceive (sec 19) 

Applications as accepted are advertised, the advertisements 
state the conditions, if any, imposed on acceptance (sec 13) 
Notice of opposition to the registration of a trade mark may be 
given under sec 14 of the act of 1905 (which replaces sec 69 of 
the act of 1883) The registrar after consideration decides whether 
the opposition is well or ill founded His decision is subject to 
appeal to the High Court or by consent of the parties to the Board 
of Trade (1905, sec 14 [5]) 

There may be added to any one or more of the “essential par 
ticulars” above enumerated any letters, words or figures, or a 
combination of these But the nght to the exclusive use of the 
added matter must be disclaimed A man is not required, however, 
to disclaim his own name, or trade name, or that of his place of 
business, if the name appears in the mark 

The register may be corrected on the request of the registered 
owner of a trade mark as to errors or changes of address m the 
name of the registered owner, or by cancelling entries of marks or 
by striking out classes of goods for which a mark is registered or 
by entering disclaimers or memoranda as to a mark, provided that 
they do not extend the rights given by the existing registration 
(see 33) 

A registered trade mark may be altered or added to in matters 
not substantially affecting its identity (sec 34) A registered 
trade mark may be taken off by order of the court on the apph 
cation of a person aggrieved, on the ground that it was registered 
without a bona fide mtention to use it m connection with a par 
ticular class of goods, and that there has not been any such bona 
fide user, or that there has been no such bona fide user during the 
five years preceding the application Non use may be excused if 
proved to be owing to special circumstances and not to any in 
tcntion not to use or to abandon the use of the mark (sec 37) 
(See Re Eare*s Trade Mark, 1907, 24 R P C 263 ) 

The register may be rectified by order of the court on the 
apphcation of any person aggneved, or m the case of fraud in 
registration or transmission of the mark on the apphcation of the 
registrar (s 35) 

Effect of Registration* — ^Registration is effective for 14 years 
but IS renewable (sec 28) The registration if valid gives the 
propnetor the exclusive right to the use of the mark on or in 
connection with the goods in respect of which it is registered 
(1905, sec 39) This rule is subject to the following qualifications 
(a) ^^^ere two or more persons are registered owners of the same 
or substantially the same mark in respect of the same goods, no 
one of them ^all as against any other of them have any right 
of exclusive user except so far as their respective rights have been 
defined by the court (6) Registration of a trade mark does not 
entitle the proonetor to mterfere with or restrain the user by any 
person of a similar mark upon or m connection with goods upon 
or m connection with which such person has by himself or his 
predecessors in business continuously used such trade mgiLk from 
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a date antcnor to the use of the mark by the registered proprietor, 
or to object to the registration of the other man's similar mark 
for concurrent user 

In all legal proceedings relating to a registered trade mark 
registration is facte evidence of validity, and after seven 

years from the original registration, or seven years from the 
passing of the act of 1905, whichever shall last happen, the onginal 
registration shall be taken to be vahd in all respects unless it was 
obtained by fraud, or the mark is disentitled to protection as being 
calculated to deceive or (act of 1919, sec 6 [ii]) is the only 
practicable name of an article or substance manufactured under 
an expired patent No word which is the only practicable name of 
any single chemical element or compound is registrable as a trade 
mark This provision does not apply to a mark denoting only the 
proprietor’s brand or make of such substance (act of 1919, sec 
6 [2]) 

Registered trade marks are assignable and transmissible only 
with the goodwill of the business concerned in the goods for which 
they are. registered, and are determinable with the goodwill (sec 
22) Associated marks are assignable and transmissible only as a 
whole and not separately (sec 27) The owner of a registered 
mark may assign the right to use his registered mark in any 
British possession or protectorate or foreign country m connec 
tion with any goods for which it is registered, together with the 
goodwill of the business therein of such goods (sec 22) 

The assignments, etc , on proof of title, are recorded on the 
register (sec 33) It is a condition precedent to an action for the 
infringement of a new trade mark that the plaintiff should be the 
registered proprietor of the mark at the time when the action 
comes on for hearing This last provision does not apply to an 
action for “passing off” (see Trade Name) In actions for in 
frmgcment, evidence of passing off, or that the infringing mark 
IS calculated to deceive, is not necessary The court decides on 
the probability of deception by inspecting and comparing the 
marks (Hennessy v Keatings 1907, 24 R P C 485) 

The right to a trade mark lapses if the mark ceases to be dis 
tmctive and becomes publici juris, if it is separated from the 
/soodwill (a trade mark can only be assigned with the goodwill) , 
if the mark is applied by the trader to spurious goods (as where 
boxes of cigarettes were so labelled, m conformity with an alleged 
(ustom of the trade, as to indicate that they were of Russian 
manufacture, which was not the fact), or when the mark is 
ibandoned (temporar> disuse, however, is not abandonment 
unless the mark h is m the meantime become associated with the 
goods of another trader), or where, as m the “hnoleum” case (7 
Ch D 834) It has become the name of the goods, and so merely 
descriptive, or after 14 years where registration is not renewed 
In dealing with a claim for infringement the court must admit 
evidence of the usages of trade as to the get up of the goods for 
which the mark is registered, and of any trade marks or get up 
legitimately used with such goods by other persons (sec 43) 

The Trade Marks Act, 1919, provided for the registration m a 
separate division (Part B) of the register of trade marks, of a 
new class of trade marks, viz , marks which for not less than two 
years had been bona fide used in Great Bntain m connection with 
any goods whether for sale in Great Britain or for exportation 
abroad, m order to indicate that they are the goods of the pro 
pnetor of the mark (sec 2) Such registration is prtma facte 
evidence of exclusive right to the use of the trade mark (sec 4) 
The use of the word “Anzac” with %ny trade, business, calling or 
profession without the authonty of a secretary of State, or the 
request of the Government of Australia or of the Dominion of 
New Zealand, is prohibited by a statute passed in 1916 

International Arrangements. — ^The Trade Marks Act, 1905, 
apphes to the Bntish Islands By the international convention for 
the protection of industrial property (see Patents), which was 
signed at Pans m 1883, and revised at Washington in 1911, the 
signatory States (others have since acceded) agreed that the sub- 
jects or citizens of each State should, m all the other States, 
enjoy as regards trade marks and trade names the advantages that 
their respective laws then granted, or should thereafter grant, to 
their own subjects or citizens So far as Great Bntain is concerned 
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the provisions made for carrying out this convention arc con 
tamed in sec 65 of the Trade Marks Act, 1905, and m sec 91 

the Patents and Designs Act, 1907 The effect of that section 
IS to confer on an applicant for the protection of a trade mark in 
one of the other contracting States a pnonty over other appii 
cants for registration m Great Britain during the space of four 
months The section does not, however, exempt the applicant from 
the conditions and formalities incumbent on ordinary applicants 
for registration in Great Britain, nor does the fact that the foreign 
application has been successful of itself give the applicant a right 
to have his mark accepted for registration Guatemala and Sal- 
vador, also signatory parties, have withdrawn from the convention 

The following is a list of the British Orders in Council that have 
been issued, applying to fore gn countries sec 91 of the Patents 
and Designs Act, 1907 Austria, Hungary, May 17, 1909 (art 237 
0*^ Austrian Peace Treaty, as to Hungary, art 220 of Ireaty ot 
Trianon), Belgium, June 26 1884, Brazil, June 26 1SS4 Bui 
gana, July 14, 1921, Cuba, Jan 12, 1905, Czechoslovakia March 
II, 1920, Danzig, Free City of, Nov 21, 1921, Denmark (includ 
mg the Faroe Islands), Nov 20, 1890, Dominican Republic, Oct 
21, 1890, Ecuador, May 16, 1893, Estonia, 1 cb 20 1924, hm- 
land, Oct ii, 1921, I ranee, June 26, 1884, Germany, Oct 9 
1903, Greece, Oct 9, 1924, Honduras, Sept 26, 1901, Italy, June 
26, 1884, Japan, Oct 7, 1899, Latvia, Oct 12, 1925, Luxembourg 
July 14, 1922, Mexico, May 28, 1889, Morocco I*TOtectorate 
(French), leb 12, 1918, Netherlands June 26 1884 (Last 
Colony), Nov 17, 1888 (Curagoa and Surinam), May 17, 1890 
Paraguay, Sept 24 1886, Poland, Nov 25, 1919, Rumania Oct 
13, 1920, Yugoslavia, July 14, 1921, Spam, June 26, 1884, 
Sweden (and Norway), July 9 1885, Switzerland, June 26, 1884, 
Syria and Lebanon, Oct q, 1924, Tunis, June 26, 1884, Turkey, 
Oct 12, 1925, United States, June 12, 1887, Uruguay Sept 
24, 1886 

By Orders m Council, made under the provisions of the Foreign 
Jurisdiction Acts, penalties have been imposed on Bntish subjects 
committing offences against the impenal Trade Mark Acts or the 
Orders in Council issued thereunder c g Abyssinia C hina and 
Korea (1904), Egypt (1899), Muscat (1904), Turkey (1899) 
Persia, Persian coasts or islands (1889-1901), Siam (igo6), and 
Zanzibar (1906) Penalties for offences against the trade mark 
laws of British India are contained m the Bahrein, Muscat and 
Somaliland Orders m Council 

The following IS a list of the orders issued as to British posses 
sions Australia, Commonwealth of March 26, 1907, Bntish 
India Oct 13, 1920, Canada Oct ii, 1923, Ceylon, Aug 7 
1905, New Zealand, Feb 8, 1890 South Africa June 25 1Q18, 
Trinidad and Tobago Aug 12, 1907 These Orders m Council ait 
printed in the Index to the Statutory Rules and Orders Revised, 
m force up to Dec 31, 1927 

Colonial Trade Mark Laws. — ^The British Colonics generally 
follow the model of English trade mark legislation 

Legislation on trade mirks is one of the subjects which the 
Commonwealth of Australia Constitution Act, 1900 (sec 9 pt 
v, 51 xviii ) places within the exclusive competence of the 
Federal parliament By the Commonwealth Trade Marks Act 
1905, sec 20, provision is made for registration of trade marks 
throughout the Commonwealth, and subject to this act and other 
Commonwealth legislation the common law of England as to trade 
marks is applied throughout the Commonwealth Sec also the 
Commonwealth Acts, 19 of 1912 and 7 of 1919, and 25 of 1922 
extending the English acts, 1905-19 to territories under the author 
ity of the Commonwealth 

In Canada the law as to trade marks (Rev Stats c 63) has 
been regulated by Dominion acts, similar to English statute law 
The following colonial laws also are based on imperial legislation 
Bntish Guiana, 27 of 1914, Ceylon, 15 of 1925, Cyiirus 17 of 
1920, Union of South Africa, 9 of 1916, chap 111 , Nigeria, 17 of 
1910, Mauritius, 8 of 1913, Sierra Leone, 17 of 1913, Trinidad 
and Tobago, 15 of 1913 

Trade marks are excluded from the legislative power of the 
Government of Northern Ireland (Government of Ireland Act 
1920, sec 4 [i] [13]), not from that of the Insh Free State (Irish 
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Free State, Constitution Act, 1922, sched 16 which has 
established its own law of trade marks by the Industnal Property 
Protection Act, 1927 (No 16 of 1927) 

United States. — Provision for the registration of trade marks 
m the United States was first made by an act of Congress of 1870, 
but that enactment was subsequently declared invahd by the 
Supreme Court {US v Steffens, 1879, 
ground that the Constitution of the United States did not authorize 
legislation by Congress on the subject of trade marks, except such 
IS had been actually used in commerce with foreign nations, or 
with the Indian tribes Congress legislated again on the subject 
in 1881 (act of March 3, i88x, Revised Stats , U S secs 4,937-47) 
The ict of t88i was repealed by an act of Feb 20, 1905 (sec 592), 
which, as modified by an ict of May 4, 1906, now regulates the 
subject A trade mark may be registered by the owner if he is 
domiciled within the United States, including all territory under 
the jurisdiction and control of the United States (sec 29), or 
resides or is located m any foreign country which by treaty, con 
vention or law affords similar privileges to citizens of the United 
States (sec i ) The nght of persons domiciled in the United 
States was in 1906 extended to owners of trade marks who have 
a factory in the United States so far as concerns the registration, 
etc of trade marks used m the products of the factory (1906, 
set 3) 

The United Stites policy is to require registration of all trade 
marks unless they (a) consist of or comprise scandalous or im 
moral mitter, (b) consist of or comprise the flag or insignia of the 
United States, or of any State or municipality, or of any foreign 
nation, (c) are identical with another known or registered trade 
mark owned and used by another and appropriated to merchandise 
of the sune description, or so nearly resemble such other marks 
as to be likely to cause confusion or mistake m the mind of the 
public or to deceive purchasers, (d) consist merely in the name of 
an mdividuil firm corporation or association, unless it is written, 
printed impressed or wove n in a particular or distinctive manner, 
or IS associated with a portrait of the individual, (e) consist 
merely in words or devices descriptive of the goods with which 
they are used, or of the character or quality of such goods, or 
merely of a geographical name or term (/) contain the portrait 
of a living individual unless his consent is evidenced by an instru 
ment in writing 

Decisions of the cximintrs on ipplications or oppositions ire 
subject to apjx'al to the commissioner of patents, and from him to 
the court of appeils for the District of Columbia (secs 8, 9) 
The general jurisdiction in trade mark cases is given to the 
I edcnl courts below the Supreme Court which has power by 
certiorari to review the decisions of circuit courts of appeal upon 
such cases (secs 17, 18) The maximum protection given by 
registration is years The protection given to marks already 
registered in a foreign country lapses when the mark ceases to be 
protected in the foreign country (sec 12) Certificates of regis 
tration arc issued under the seal of the Patent Office 

Other Countries — In France (laws of June 23, 1857, and 
March 3, 1890) trade marks are optional, but may be declared 
compulsory for certain specified articles by decrees in the form of 
administrative orders The decrees regulating registration are of 
Feb 27, 1891 and Dec 17 1892 The following are considered 
trade marks Names of a distinctive character, appellations, 
emblems imprints stamps seals, vignettes, reliefs, letters, num 
bers wrappers and every other sign serving to distinguish the 
products of a manufacture or the articles of a trade By legislation 
of Aug I 1905, and July 11, 1906, provision is made for marking 
certain classes of commodities mainly food products, to prevent 
falsification and the sale of foreign products as French Sec also 
law of March 9 igti, ratifying the convention between France 
and Japan for the mutual protection of trade marks m China 

Under the German trade mark law of May 12, 1894, any person 
whatsoever can acquire protection for a trade mark, and all 
foreigners in Germany are placed on an exactly equal footing with 
Germans m the eves of the law so long as they have a domicile 
{Ntederlnssung) within the State, f e , a place of business or a 
residence which involves the payuient of German taxes The 


registration of a trade mark expires tpso facto after ten years from 
its date, but may be renewed for a similar period See also laws 
of June 2, 1911, and May 12, 1924, and regulations of Apnl 30 
1920 

The following other foreign trade mark laws may also be noted 
Austria, law of 1890 (published in Vienna on Jan 6, and in Buda 
pest on Apnl 6, 1890), and amending laws of July 30, 1895, which 
enactment protects additions to trade marks, and Jan 17, 1913 
and law of May 24, 1919, providing for the renewal of trade marks 
under the old law Denmark (law of April ii, 1890, an amending 
law of Dec 19, 1898, which enabled traders to register words or 
figures, provided that these are not indicative of the origin, kind 
use, quality or price of the goods, and a law of April 29, 19x3, 
permitting associations to register collective names, and a law of 
Nov 13, 1903, as to Iceland) Japan (law of July i and regula 
tions of July 2, 1899, and law of April i 1921) For offences 
against the Merchandise Marks Acts or Trade Marks Acts see 
Merchandise Marks 

Bibliography — ^J A Cartmell Abstract (1876-92), L B Sebas 
tun, Digest (i87g) and Trade Marks (new ed , 1922), D M Kerly 
and F G Undtrha), Trade Marki> Ait, igos (1906), D M Kerly, 
Trade Marks (6th ed , ig*’?) For American law see A C Paul, Lav. 
of Trade Marks (St Paul Minn 1901) , J L Hopkins, law of Trade 
Marks Trade Names and Unfair Competition (Cincinnati, 1924) , and 
the reports of the commissioner of patents As to foreign trade mark 
laws jeent rally, see the following British Farl Papers, Reports Relativt 
to legislation m Foreign Countries (1879, cd 2284, 2420), Reports 
from HM*s Representatives Abroad, on Trade Marks, Laws and 
Regulations (1900, cd 104) (A W R , W F C ) 

TRADE ORGANIZATION The province of this article 
IS defined by the limits of “trade’' in the strict sense of exchange 
of commodities on a commercial scale and excludes the orgamza 
tion of production as well as that of the more special developments 
or concomitants of commerce such as banking insurance and 
transport, and finally that of the final retail distribution The unit 
in this restricted field which may properly be called ‘commerce 
IS the merchant, the man who buys and sells but neither products 
nor consumes commodities, he does produce values An cssen 
tial element, even m early stages of civilization, he figures in tht 
14th century as an individual among the company of Chaucer s 
‘ wel nyne and twenty pilgrims The corresponding group unit 
of his class, the chamber of commerce, had not arisen in the Brit 
ish isles when Adam Smith in the i8th century observed and 
demonstrated the essential nature of the evolution which had 
taken place in industry through the already substantially advanced 
division of labour This was due partly to the inlierent “indi 
vidual” nature of the simple process of commerce and partly to 
the national independence of character 

In France as is related in more detail later a more centralizing 
Government had created organizations of this name “chambres 
dc commerce” which were incorporated into the administrative 
system of the country and given an official status and functions 
such as the control or management of public commercial institu 
lions, including inland waterways and port and harbour works 
the construction of which is usually financed by the chambers of 
commerce either wholly or jointly with the State or other author 
ily The relatively high position of French chambers of Commerce 
in the administrative sphere is further illustrated by the fact that 
dunng the war of 1914-18 they in common with mumcipalities 
were allowed even to issue paper money and tokens for small 
change, a function which was in fact exercised by practically all 
these bodies and so extensively that by 1919 their notes formed 
the chief currency for small change m France These powers were 
terminated by the Stabilization Law of 1928 

In the Bntish isles, on the other hand, chambers of commerce 
were, and remain, voluntary associations of a somewhat loose tex 
ture, exercising very little, if any, compulsion upon their mem 
bers, and endowed with few definite functions m relation to the 
comparatively hght administrative framework within which trade 
has to be conducted 

PART 1 TRA0E ORGAlilZATIOR IN GREAT BRITAIN, 
AND GENERALLY 

The earliest British chambers of commerce were fortned in 
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Jersey in 1768, in Glasgow m 1783, m Dublm in 1785 and in Edin- 
burgh m 1786, the year in which the Board of Trade was re- 
established by the order m council which is still the statutory 
authonty for that body’s existence It was not until 1794 that a 
similar body, the “Commercial Society” of Manchester was 
founded m England This society had the definite objects of pre- 
V anting “the depredations committed on mercantile propierty in 
foreign parts”, of obtaining increased safety for trade and more 
regular payments, and of co operating jointly m all applications 
to Government {Chapters m the History of the Manchester 
Chamber of Commerce by Elijah Helm ) It at once engaged m 
active correspondence with the Government in regard to difficulties 
insing out of the war with France Other Commercial Societies 
soon came into existence at Birmingham, Leeds and elsewhere, and 
)oint meetings of delegates from these several bodies were held m 
London The Manchester society however, ceased to hold meet- 
ings after i8oi and was not revived until 1820, then as “the Man- 
chester chamber of commerce ” Meanwhile chambers had been 
established at Belfast (1796) Birmingham (1813) and Newcastle- 
upon Tyne (1818) The subsequent chambers of outstanding im- 
portance were those established at Liverpool (1851), Sheffield 
(1857), Bradford and Cardiff The London chamber, which was 
not founded until as late as 1881, has a direct membership of over 
8000, apart from 52 affiliated associations (covering thus an in- 
direct membership of so 000) The requisites for the merchant, 
apart from the mam material need for money credit are integrity 
and the reputation for mtegnty, knowledge and judgment, also 
a general state of lawfulness with stable and liberal economic con- 
ditions Similarly the mam functions of the t5npical British cham- 
ber of commerce may be analysed as follows — 

(a) Maintenance of a high standard of integrity and commercial 
conduct amonK thtir members 

(b) Provision of information in the shape, eg, of trade statistics, 
foreign tariffs and regulations exhibitions of foreign samples 

(c) ProvLSion of advice — 

(i ) general as to business methods and overseas markets 
(11 ) particular, as regards individual difficulties 
(ui ) legal, c g , as to shipment of goods and contract conditions 
(iv ) expert opinions on values and qualities, e g through testing 
houses such as those at Bradford and Manchester 

(d) Provision of assistance, legal eg for contesting issues of 
general importance to merchants and for recovery of individual debts, 
also m regard to difticulties encountered in dealing with foreign 
idmmistrations m regard to which Government assistance will fre- 
quently have to be sought 

(e) Performance of administrative service, eg , certificates of origin 
and other documents necessary to foreign trade 

(f) Arbitration and settlement of disputes 

(g) Formulation of policy and representations to Governments, m 
rcK ird, e g , to 

(i ) domestic legislation affecting commerce 

(11 ) foreign tariffs and regulations 

(lii ) other matters of common interest to their member's 

Trade Protection Societies — Among their functions that of 
recovenng debts or of protecting the trader from loss through the 
insolvency or dishonesty of those with whom he has to deal is 
to a 1 irge extent fulfilled by trade protection societies which afford 
special facihties for the collection of debts where this presents 
difficulty In towns of minor commercial importance the chamber 
of commerce is often combined with such a society The Associa 
tion of Trade Protection Societies of the United Kingdom has 
been formed to promote the common purposes of these bodies 

In the typical chamber of commerce the merchant is predomi- 
nant, but the manufacturer or industrialist who to a large and in- 
creasing extent, is also the merchant for his own goods is also 
strongly represented An analysis of the membership of the Lon- 
don chamber (1928) gives out of a total of 8,061 members, 3,264 
merchants (to which may be added 376 brokers and agents) and 
2,906 manufacturers, other groups illustrative of the diverse in- 
terests included m commerce are banking (214) insurance (170) 
and transport (144) 

Chambers of commerce have themselves become highly organ- 
ised bodies The London chamber is divided into 6g sections 
according to overseas countries dealt with, commodities or trades, 
and special aspects, Manchester has 15 general sections including 
the Testing House 7 being on a geographical basis Apart from 
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this there are numerous committees to deal with the various 
aspects of commerce— transport rates and services, ixistal and 
telegraphic matters, commercial law Of special importance arc 
those on arbitration and education 

The London court of arbitration is jointly managed by the 
London chamber and the corporation of London by which bodies 
It was formed m 1892 It consists of 12 representatives of the 
chamber and 12 of the corporation Its function is not itself to 
hear cases but to appoint duly qualified arbitrators to deal with 
disputes which arc referred to it It serves a very useful purpose 
in providing a ready efficient and mexpicnsive means of settling 
commercial disputes Manchester also possesses a tribunal of 
arbitration, a special department which itself gives awards Ihc 
Dublin chamber of commerce has established (1927) a court of 
arbitration for commercial disputes at its offices in Dublin avail 
able both for voluntary references to arbitration and for arbitn 
tion of cases referred by the law courts 

The provision of a continuous supply of educated young men 
and women who can carry on the great work of commerce, which 
tends always to become more exacting, is one of the chief cares of 
the chambers of commerce Valuable work is done m London and 
other large centres by the institution of exammitions for certifi 
cates m commercial subjects and by the grant of scholarships 
enabling chosen students to study languages and commertiil 
conditions abroad In 1927 over 26,000 entered for the London 
junior and senior commerce certificates and 1 3 499 certificates 
were granted Apart from these direct incursions into the educa 
tional field the chambers watch educational policy from the busi 
ness man’s standpoint 

In addition chambers of commerce undertake from time to 
time special pieces of work of which a good example is afforded 
by the enquiry which the joint committee of Cotton Trade Organ 
izations convened by the Manchester chamber of commerce made 
into the costs of production and marketing overseas in the Lan 
cashire cotton trade m 1927-28 The object of the Committee 
was described by themselves as being “to bring about the changes 
required by changed conditions more speedily more efficient 1> 
and with greater regard for the common good ot all sections than 
would be done by individuals m the trade, if left to themselves”, 
in other words a voluntary organization is to be dt veloped 

True to their independent and voluntary character the British 
chambers of commerce were slow m assoentmg together for 
common purposes m any permanent form The Association of 
British Chambers of Commerce was formed in i860 but then it 
consistXid only of 16 chambers and it was not until the closing 
years of the 19th century that the association can be siid to have 
embraced the whole body of chambers Even now the associa 
tion is in the nature of a loose federation though it plays an 
important part m the formation of the policy of the commercial 
community and is the channel for authoritative advice and appeal 
to the Government 

Trade Associations — Chambers of commerce, and such 
closely allied bodies as the Minchester Imjxirters and Exporters 
Association may be said to organize the trade of the country on 
a territorial basis In some cases, such as notably Manchester for 
cotton or Sheffield for steel, the district which is served by the 
chamber produces the mam share of the country’s whole output 
of the commodity m question But this is exceptional, and with 
the great majority of the modem industries the f ictones of each 
are found in several distant parts of the country and for this 
reason, and because naturally each industry presents its own 
special problems, practically every one has set up its own national 
trade association The nature and activities of these bodies vary 
greatly Apart from employers’ associations formed primarily to 
deal with trade unions m regard to wages, hours and condition^ 
of labour (as to which see Labour) there are general associations 
capable of dealing with all other subjects of interest to the pro 
ducers or traders m each particular industry While in general 
these exert little control over the actual conduct of each mem 
ber’s business as e g , m the m itter of prices or credit terms there 
are examples of bodies which exhibit closer degrees of association 
for definite purposes and the study of these gradually impinges 
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upon that of cartels, trusts and amalgamations (See Trusts ) 
Important examples of the more common type of trade associa- 
tion for general purposes are the Mining Association, the National 
Federation of Iron and Steel Manufacturers, the Cotton Spin 
ners’ and Manufacturers Association, the Wool Textile Delegation 
and the British Engineers’ Association Such bodies are in general 
concerned in a greater measure with production than with afiy 
problems of the merchant, but their work provides a valuable 
supplement to that of the local Chambers in the efficient organiza- 
tion of commerce {See also Industry ) Just as the Association 
of British Chambers of Commerce constitutes a centre and head 
for these bodies, the trade associations of Great Bntam are 
grouped under the lederation of British Industries, which was 
founded in igi6, and numbers among its members over i6o sepa- 
nte Irade Associations as well as over 2,350 individual firms 
The ft deration does not deal with questions affecting wages and 
conditions of labour, such questions being left to the National 
Confederation of Employers’ Associations It co ordinates and 
supplements, from a national point of view the work of the in 
dnidual associations It has representatives and correspondents 
m nearly every country in the world and is thus able, apart from 
Its more general work, to promote immediately the sale of its 
members’ products 

Ihe federation deals primarily with its members on the indus- 
trial group system, but it approximates to the orgamzation of the 
chambers of commerce in mimtaming district offices and secre- 
taries in most of the principal cities of Great Britain and in 
providing its members with 1 method of expressing their views on 
the geographical basis through district committees 

In the United States, where trade associations are greatly 
developed, the central commercial organization, the United States 
chamber of commerce, corresponds with both the Association 
of British Chambers of Commerce and the I ederation of British 
Industries, since it is a federation not only of local chambers 
of commerce but also of other bodies included among which are 
many national trade associations 

Chambers of Trade — The bodies known as Chambers of 
Trade form a territorial organization representative of the dis- 
tributive side of trade and so supplementary to the Chambers 
of Commerce They are linked together by the National Chamber 
of Trade inaugurated in 1897 and incorporited in 1925 which 
has a membership of upwards of 350 local chambers of trade and 
traders’ assocntions The Incorporited Association of Retail 
Distributors which commenced its operations in 1920 and has 
ittamed a membership of 200 large retail stores forms a com 
plemcnt m this respect to the Nation il Chamber of Trade These 
bodies arc mentioned here m view of their part in the national 
organization of trade as a whole, but their mam activities he 
outside its pioptr sphere and are treated under Retailinc 

Produce Markets — ^Again parallel with the development of 
topographic il associations of merchants and of associations for 
particul ir ‘ trades” has been that of the organization of the process 
of buying and selling of specnlly important individual commod- 
ities or ot pioduce markets For the more important basic food 
stuffs and raw materiils the markets became concentrated so as 
to serve increasingly large areas, and, for the more regular and 
efficient conduct of their primary purpose, system and regu’ation 
arose, the market becoming a “produce exchange” Following 
the same distinction m character that is found between British 
and Continental chambers of commerce, the British “Exchange,” 
originating from voluntary association, is self governing and de- 
rives its effective powers from custom and not from statute, on 
the other hand the French “bourses de commerce” work under 
strict Government control, so, also m Germany and generally on 
ihe Continent Some of these institutions, eg, the “Baltic” 
(Baltic Mercantile and Shipping Exchange Ltd ) dealing chiefly 
m shipping (charter parties) and gram, and the Corn and Coal 
Exchanges of London were founded about the njiddle of the i8th 
century, but the greater number are of much later origin The 
Liverpool Com Trade Assoaation dates from 1853, provides a 
futures market for wheat and maize and controls the whole of 
the wheat trade of the port , a similar body is the London Corn 


Trade Association dating from 1878 working closely with the 
“Baltic ” The London Produce Clearing House Ltd , established 
in 1 888 deals with forward contracts in coffee, sugar and many 
other commodities The largest corn exchange is that of Chicago 
dating from 1848 and operating under a State Charter of 1859 
The New York Produce Exchange was formed about the same 
time and provides for the markets m a number of commodities 
cotton and coffee, however, had their separate exchanges in New 
York m 1870 and 1887 respectively, and the great southern cotton 
exchange is at New Orleans The Liverpool Cotton Association 
Ltd , assumed its present form in 1882 These bodies are generally 
owned and managed by their members They develop the organ 
ization of the markets by standardization of grades and by per 
fectmg the general methods of business and the rules under which 
the sales are conducted 

With Chaucers’ Merchant, whose interest m safe navigation 
was limited to the narrow seas between Holland (Middelburg) 
and the East coast of England (Orewell), went to Canterbury a 
shipman who knew all the havens from the Baltic (Gothland) 
to Spain Two centuries later the merchants were joining to 
gether to engage m large enterprises of trade m distant waters 
with their own ships In 1555, for example, the Muscovy Mer 
chants Company was granted a royal charter to trade with the 
newly discovered northern ports of Russia and other new mar 
kets Another royal charter was granted to the Eastland Company 
in 1579 to continue their trade with the Baltic The Levant 
Company received charters from Elizabeth (1581-1593) and 
survived until the 19th century, as did the London East India 
Company (1600) The rival merchant venturers on the Con 
tinent followed with the Dutch United East India Company 
(1602) and the French East India Company (1664) True to 
the divergent British and French conceptions of policy these 
trading companies were, with England merely developments of 
individual enterprise self governing and self supporting, with 
France, like the chambers of commerce they were rather organs 
of the State controlled bureaucratically 

These developments were of political importance rather than 
economic, politically they were a powerful example for the joint 
stock organization of business enterprise, but they did not assist 
markedly in the special evolution of trade or merchant orgamza 
tion At the ^ame time they do, however, represent yet another 
direction in which trade has become organized, te, according 
to the region of the world with which the trading activities are 
earned on Shipping and commerce have separated so that 
examples of shipowners acting as merchants or vice versa are 
rare, it is also rare that the trade between any particular parts 
of the world is concentrated in the hands of a single group of 
merchants or of a trading company m the old sense Consultative 
bodies devoted to such special trades exist, however, such as the 
China Association and the British Merchants’ Morocco Associa 
tion, both of long standing Among the more modern bodies of 
this kind may be mentioned the British and Latin American 
chamber of commerce founded in 1916 and open to all firms 
in the United Kingdom or in Latin America There are also 
special committees of the larger chambers of commerce devoted 
to the trade with special geographical regions as, eg, the Far 
Lastem and Uruguayan committees of the London chamber and 
the China and Far East and Central and South America com 
nuttees of the Manchester chamber 

Chambers of Commerce in the British Empire. — ^The 
earliest chamber of commerce to be established m British ter 
ntory overseas was that founded at New York m 1768 After 
that the Commercial Exchange of Cape Town which later, 1861 
became the Cape Town chamber of commerce, was the earliest 
“colonial” body of the kmd, having been founded an 1804 Be 
tween 1830 and 1840 a group of chambers of commerce were 
founded m British India — ^at Calcutta (1834), Bombay and Mad 
ras (1836) and Ceylon (1839) 1S40 chambers were founded 

m Australia (Adelaide) and Jamaica, m 1845 m Canada (To 
ronto) During the second half of the 19th century the com- 
mercial communities of all the chief cities of the empire formed 
chambers which are very similar m character to those of Great 
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Bntam la most of the dominions there are general associations 
of these chambers corresponding to the Association of British 
Chambers 0! Commerce in Great Bntam, eg, the Canadian 
chamber of commerce (1927), the Associated Chambers of Com 
merce of India which embraces 17 chambers, the Associated 
Chambers of Commerce of the commonwealth of Australia and 
the Association of Chambers of Commerce of South Africa 
There are a Canadian, and an Australian, Chamber of Commerce 
m London 

The further concentration of the commercial opinion of the 
empire was early recognized as desirable and a series of con 
grosses of the chambers of commerce m all parts of the Bntish 
dominions began m 1886 with that convened by the London 
chamber when 97 such bodies were represented, at the third 
congress m 1896 when Joseph Chamberlain was honorary presi 
dent 162 chambers took part In 1911 a permanent body called 
the British Imperial Council of Commerce was established which 
IS now known as the Federation of Chambers of Commerce of 
the British Empire This body continues the senes of congresses 
at intervals of three years and at the eleventh held at Cape Town 
in 1927 74 chambers participated The membership of the federa 
tion itself IS 169 chambers of commerce and associations of 
chambers, fully representative of every part of the empire By 
means of these congresses matters affecting to inter imperial 
commerce are examined and a common policy postulated mainly 
for the guidance of the Governments of the empire, on such 
subjects, as taxation, communications, empire development 
and trade policy, research and education Their work is thus 
ancillary to that of the imperial conferences and the impenal 
shipping and economic committees together with the Empire 
Marketing Board (as to which see below) 

Organization m regard to the several trades or industries is 
established in the dominions as m Great Britain and naturally 
to an extent commensurate with their industrial development 

British Chambers of Commerce in Foreign Countries. — 
Bntish chambers of commerce in foreign countries advise and 
assist British diplomatic and consular officers and serve the general 
interests of British trade with the respective countries or d s 
tricts m which they are situated They vary in constitution 
especially in regard to the extent to which foreign elements are 
admitted, while some are closed to foreigners others admit them 
on equal terms, m yet others a midway course is adopted On 
the question of subsidation of these bodies by the Government a 
Foreign Office committee m 1920 reported definitely against the 
grant of Government subsidies and British chambers of com 
merce abroad are quite independent of Government funds Such 
chambers exist in nearly every important foreign country and 
they are particularly strong in China 

Foreign Chambers of Commerce in Great Britain — Recip 
rocally, foreign chambers of commerce are free to establish 
themselves in Great Britain and generally throughout the empire 
and to carry on the normal activities of such bodies In this way 
most of the leading commercial countries are represented in 
London 

In some countries on the other hand foreign chambers can 
only work under certain restrictions This is easily understood 
m the case of those countries m which the national chambers of 
commerce have an official character 

Commercial Travellers — Commercial travellers may be re- 
garded as a separate species of the genus merchant, they are 
employed by merchant firms or by manufacturers who, to that 
extent, act as their own merchants to obtain orders from the 
retailers and they generally carry with them samples of the 
goods their principals wish to sell The beginning of this de 
velopment of trade comcided roughly with the industrial revo- 
lution, the consequent need for extended markets for factory 
production and the provision of better facilities for travelling 
and transport, thus commercial travellers and chambers of com- 
merce both date from the late 18 century, though both have de 
veloped enormously smcic that time 

Cooperative System — ^The co oi>erative system of trade, 
which m recent years has assumed greatly increased importance, in 


so far as it succeeds m bringing together under one management 
the manufacture or distribution of commodities replaces the 
merchant, the intelligent centre of distribution guided by his 
sense of profit or reward for getting the right goods into the 
hands of the right people, by the appropriate officnl of the co 
operative enterprise guided in the same task b> no doubt more 
precise informat on and possibly free from the necessity is from 
the opportumty, of showing m the ^ape of a demonstrable 
“profit” the positive success of his transactions This is equally 
true whether the system is co operative in the special sense as 
embracing the consumer or is simply an amalgamation of ordinary 
private enterprises, cutting out the independent merchant to a 
greater or less extent Whatever may be the ultimate expansion 
of such systems of trade organization the essential function of 
distribution which the merchant performs will remain and it is 
difficult to imagine the rise of any economic practice which will 
render him or the chamber of commerce obsolete 

Closely connected with co operative marketing is standardi/a 
tion which has attained a considerable development in the cast 
of agricultural produce and is receiving an increasing rmount of 
attention as part of the general process known as rationaliza 
tion” which appears to consist largely in the application of com- 
mon sense principles to trade organization 

International Trade Organization — Organization m no 
matter what sphere, is tending towards the establishment of inter 
national principles and institutions In the sphere of commerce 
the International chamber of commerce his already attained wide 
recognition, and plays an important part in the work of unifying 
and ameliorating the conditions under >\hich the tndc of the 
world may be conducted A piece of work of particular impor 
tance m the proper organization of merchant business is being 
undertaken by the International Law Conference m drawing up 
rules relating to c 1 f contracts and cognate questions of the 
rights and duties of the buyer and seller The common interests 
of the various national trades, which it has been no"cd are served 
by innumerable trade associations, are dealt with by such bodies 
as the International Association of Federations of National In 
clustnes, while international cartels, trusts 01 combines are growing 
slowly, if with much difficulty and in face of apprehension (Set 
International Trade Associations and Concrlssts ) 

League of Nations. — ^Above all the economic branches of the 
League of Nations afford a means of co-ordinating the different 
efforts of the various countries and interests and giving their more 
practical aims and ideals an authority which increases steadily 
In particular, apart from the work of removing trade barriers 
the League is lending valuable aid to the actual organization of 
world commerce in such matters as the attempt to establish 
uniform nomenclatures for customs and statistical purposes, to 
codify the law and practice respecting bills of exchange and 
cheques, and to promote the study of rationaUzatton (qv) Of 
definite achievements which contribute positively to the organizi 
tion of international trade, the protocol on arbitration clauses in 
commercial matters of 1923 which has been ratified by 17 States 
together with the complementary convention on the execution 
of foreign arbitral awards of 1927, afford important guarantees 
to merchants of effective means for the settlement of disputes 

THE BRITISH GOVERNMENT AND TRADE ORGANIZATION 

So far we ha\e been concerned with that part of the orginizi 
tion of trade which has been in the mam voluntary, we now 
come to consider the extent to which the British Go\ ernment h is 
engaged m that sphere The functions of the British Board of 
Trade m relation to commerce had, m consequence of the disap 
pearance of the English protecting tariff in the middle of the 19th 
century and of the creation of a commercial department in the 
Foreign Office (1871), been reduced practically to those of obtain 
mg information as to the tariffs of other countries and of pre 
paring trade statistics Subsequently the Board regained its 
functions in connection with the negotiation of commercial 
treaties, with representations to foreign Governments and gen 
erally with the protection of Bntish trade interests abroad The 
proper performance of these duties required improved means of 
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obtaining information a4» to commercial conditions abroad and 
the complete triumph of the laissez faire principle in its appli- 
cation to foreign trade in the middle of the nineteenth century 
was followed b> a gradual policy of the btate taking a judicious 
interest in commerct This development in policy was marked 
by the appointment of a few commercial attaches to embassies 
and legations dating bick to 1880, by the establishment m 1900 
of a commercial intelligence branch of the Board of Trade to 
provide a new service of commercial information for British 
traders, and by the establishment m 1908 of trade commissioners 
m Canada Austnlia New Zealand and South Africa as a result 
of recommendations approvtd by the Colonial Conference m the 
previous yeir Ihe State thus began to take a share in the provi- 
sion of inform ition which as we have seen, may be claimed to 
be one of the functions of the chamber of commerce 
During the World War, Government intervention in matters 
Ufettmg trade and commerce was, of course, urgently necessary 
m many directions These activities were gradually discontinued 
after the cessation of hostilities but one permanent development 
remained This was the conversion of the commercial intelligence 
branch into a department of commercial intelligence which in 
lum became in 1917 the department of Overseas Trade a joint 
depaitmcnt of the I oreign Office and Board of Trade 
The department of Overseas Trade has now at its disposal for 
(he purpose of obtaining commercial information and of assist- 
ing British commerce gencrilly a much more comprehensive 
organization overseas than his ever existed previously In the 
empire thcie are 13 trade commissioners stationed in the domin- 
ions, Indii, and some of the more important colonies In other 
parts of the empire the department has the assistance of imperial 
trade correspondents In foreign countries in place of the pre 
war commercnl attaches i new service styled the commercial 
diplomitie service, has been established consisting of ofl&cers 
styled commercial counsellors in the higher grides and commercial 
secretaries m the lower grades These officers are stationed m the 
most important foreign capitals — about m number Ihey are 

members of the staff of the Bntish embassy or legation at the 
place m question and an important part of their duties is to give 
the ambassador or minister assistance in all matters affecting com 
mcrce i\]th which he may have to deal The service is idmin 
istered by the department of Overseas Trade 
Consular Service — ^The consular service has been under the 
control of the department of Overseas Trade since Oct 1919 The 
work of British consular officers has necessarily always been of 
a very diverse eharaeter but smee the service has been associated 
more directly with the department of Overseas Trade, greater 
stress has been laid upon the commercial side of their work in 
respect of which they are under the general supervision of the 
commercial diplomatic officer 

Department of Overseas Trader — The department of Over 
seas Trade, which has its headquarters in London, is organized on 
a larcfullv planned system On the one hand there are geograph- 
ical sections consisting of officers with specialized knowledge of 
particular markets, on the other hand, tiiere are trade sections 
staffed by officers specializing m groups of commodities^ who are 
m contact with the parlicuhr industries of this country 

I he mam function of the department at home and of the three 
overseas services is to bring to the attention of Bntish manufac 
turtrs and traders not only specihc openings for export trade 
which come to their notice but all general information of an 
economic or commercial nature which may be of assistance in their 
tnde abroad \I1 information recened bv the headquarters office 
from its overseas officers, is brought bv that office before traders 
by direct dissemination or by publication in the Board of Trade 
Jourmilf wffiuh was estabUshed in 1886, has been issued weekly 
since 1900 and forms a continuous record of the vanous commer- 
cial laws and regulations, and especially of the customs tanffs 
of the world The trade commissioners commercial diplomatic 
officers and certain of the consular officers furnish reports on the 
economic conditions of the countnes forming their distnct which 
are published m a regular annual senes Apart from the work of 
distributing mfonnation the depitrtment and its overseas officers 


are able in many ways to be of assistance to Bntish hrms th con 
nection with difficulties which they may be expenencing or in pro 
viding their representatives with facilities when paying business 
visits abroad The overseas officers are constantly m touch with 
representatives of British finns visiting their country and as an 
additional means of direct contact between them and commercial 
men at home systematic arr;angements have been made for official 
visits by the overseas officers to Great Britain bringing them mto 
contact not only with the headquarters of the department but also 
with the busmess commumty 

Exhibitions* — ^Another branch of the department is the exhi 
bitions and fairs division, whose principal function is the organi 
zation of the British Industries Fair This fair was first held in 
1915 and IS held annually in London and Birmingham It con 
sists exclusively of a display of goods of British manufacture in 
a great vanety of trades Bona tide trade buyers are alone ad 
milted, except for special hours when it is thrown open to the 
pubhc and the fair has now become a permanent feature of the 
trade organization of this country The London section of the 
fair IS organized and controlled by the depirtment of Overseas 
Trade whereas the Birmingham section is organized under the 
auspices of the Birmingham chamber of commerce 
The exhibitions and fairs division is also responsible for the 
organization of official participation in international exhibitions 
Export Credit — As regards Government provision for export 
credits, the first scheme adopted by tht British Government was 
started in 1919 after the war of 1914-18 had left the finances 
and currencies of Europe in a more chaotic state than commercial 
men of that generation had ever known, and at a time when 
some external aid was required to facilitate the resumption of 
tridt with countnes whose commerce and industries had been 
crippled by the war Under the original scheme advances wert 
made to exporters without recourse in respect of shipments to 
such countries, but importers were required to provide approved 
collateral security This scheme was replaced in 1921 by a system 
whuh was extended to all countnes except Russia, and under 
which pd>ment of a proportion of bills of exchange was guar 
antced by the exports credits department The scheme of 1921 
which was devised to meet still rather abnormil trading condi 
tions was by no means simple but it undoubtedly brought to this 
country a certain volume of business, which would otherwise have 
been placed elsewhere As the major disturbances in international 
trade passed away a new scheme was instituted m 1926 on the 
recommendation of a committee of bankers and others appointed 
to examine the general question of credit insurance Under the 
present (1929) system the exports credits guarantee department 
insures the payment at maturity of a proportion, not exceeding 
of bills of exchange drawn upon approved importers over 
seas in respect of goods manufactured in the United Kingdom 
The greater part of the department’s business is done under con 
tracts or insurance policies designed to facilitate normal business 
in the principal exporting industries 
Bntish Imperial Trade Problems — Fhere were also created 
in accordance with resolutions of imperial conferences, during 
the period of reconstruction after the World War, special new 
organs for the authontative study of the economic problems of 
the Bntish empire, the first being the impenal shipping committee 
appointed in 1920 This body, which was the first to be respon 
sible to all the several Governments of the empire, included within 
Its early activities matters of such pnmary importance to mer 
chants as the rebate system and the liability clauses in bills of 
lading In 1925 came the appointment on the same basis of 
the impenal economic committee, which has since presented 
reports dealing with the preparmg for market and marketing of 
meat dairy produce fish, poultry and eggs and honey, and ha^' 
conducted enquiries mto empire tobacco and empire timber trades 
On the recommendation of the impenal economic committee 
there was appointed in 1926 the Empire Marketing Board to 
advise the secretary of state for dominion affairs in the adminis 
tration of a parliamentary grant of j£r, 000,000 placed at his dis 
posal for the purpose of furthering in the United Kingdom the sale 
of empire produce from home and overseas The main work of 
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this board falls under three headings, pubhcity, scientihc research 
and economic investigation 

The Board’s contributions to the merchant side of the complex 
undertakmg of furthering the sale of empire produce include the 
furnishing of information as exemphfied in the Weekly FruU 
Intelligence Notes and the organization of trial shipments while 
assistance is given to expenmental and research work on refng- 
eration and the grading, packing and transport of foodstuffs 

lit TRADE 0 RGAKI 2 ATI 0 N IN THE UKITED STATES 
A Commercial AMOclations^— Trade organization in Amer 
ica naturally commenced on the lines of the British system and 
its independent development since has not fundamentally de 
parted from those lines The oldest American commercial or- 
ganization is the New York chamber of commerce which, as has 
ilready been stated, was founded in 1768 In the words of its 
charter, dated 1770, its object was ‘‘to carry into execution, en- 
courage and promote by just and lawful ways and means such 
measures as will tend to promote and extend just and lawful : 
commerce It has formed the prototype of all the very numer- j 
ous chambers of commerce and boards of trade (as some of ! 
them are called) which have now been formed m every place of 
importance throughout the United States The commercial inter 
ests of the United States as a whole are represented by the impor- 
tant voluntary organization known as the United States chamber ' 
of commerce which is a federation of local chambers of commerce, ! 
boards of trade and similar bodies, including a considerable num- i 
her of national trade associations It is organized into depart I 
ments relating to all the more important aspects of business Its 
chief functions are those of co-ordmating and giving effective 
expression to the views of its member bodies on questions of 
national policy and of furnishing commercial information 
A number of American chambers of commerce have been estab 
Iished m foreign count nes, the earhest of which was the Amencan 
chamber of commerce m Liverpool dating from 1801, a body 
which has now been replaced by the Amencan chamber of com 
merce m London The Amencan chamber of commerce in Pans 
IS one of the most important foreign associations on the Conti 
nent of Europe and there are other Amencan chambers of com 
merce in Germany, Italy, Spain and Belgium, also in the chief 
South American countries and in Mexico In China there are 
American chambers of commerce at Peking and at several ports 
Amencan commercial museums such as those at Philadelphia 
and San I rancisco have been founded to assist Amencan manu- 
facturers and merchants in secunng wider foreign markets for 
their products Besides possessing valuable collections of com- 
mercial samples the museums have elaborate indexes of foreign 
customers and of Amencan manufacturers which are available 
to chambers of commerce and similar bodies 
B State Departmental Organization«^The Government 
department of the United States which is primarily responsible I 
for Government policy in relation to conimerce is the department 
of Commerce but the department of State (which corresponds to 
the British Foreign Office) gathers trade information through its 
consular officers, their reports being disseminated by the depart- 
ment of Commerce Besides the usual statistics of trade and 
production, the United States department of Commerce issues 
a monthly Stirvey of Cwrent Bunness which covers in addition 
such items as stocks, new orders, unfulfilled orders for every 
field of industry and commerce of importance, and to gather 
some general indications from this mass of separate data index 
numbers have been devised so that the Survey concentrates into 
a very small compass the entire commercial and industrial situa- 
tion in the United States It is the department of State which is 
looked to by Amencan trade interests when these encounter diffi- 
culties abroad such as discnminatory or arbitrary treatment on 
the part of foreign Governments In the matter of tanff policy, 
however, it is the United States tariff commission which has to 
gather the facts relating to all aspects of the United States tanff 
and to report them to Congress and the president 
DJ Bitreati of Foreign and Domestic Commerce*— The 
bureau of Fotelfn and Domestic Commerce Is the department 


of Overseas Trade of the United States — ^it is the chief source 
of information of foreign markets for the Amencan exporter, 
information which it derives from 45 commercial attaches and 
trade commissioners abroad There is also a domestic commerce 
division established in 1923 The bureau is organised siniilarl> 
to the British department of Overseas Trade on a combined 
basis of 14 commodity divisions and of three regional sictions 
Latin American, Far Eastern and Eurojxan It publishes wcekl> 
Commerce Reports conveying a mass of information on eveiy 
aspect of foreign trade Other divisions of the bureau whose 
titles sufficiently indicate their general function are the finance 
I and investment division the transportation division, the foreign 
I tariffs dmsion and the division of (foreign) commercial laws 
statistics and statistical research The commercial intelligence 
division compiles an index of foreign business firms and indicates 
the general nature and standing of some 75000 firms 
The bureau maintains local offices in several Amencan cities 
and has made arrangements with representative chambers of com 
merce whereby these are used as local branches of the bureau 
C Unfair Practices — An import mt function in relation to 
the ordinary practice of commerce is exercised by the Federal 
trade commission which deals with complaints of unfair methods 
of competition or trade practices In important cases it calls 
together the representatives of the trade concerned and gets 
them to agree to declare what practices should be considered 
unfair Hiving commenced its activities in this direction in 1917 
It IS building up a body of law to guide Amencan business men 
For details see Fedfral Trade Commission 

IV TRADE ORGANIZATION IN PRANCE 

Chambers of Commerce^ — French chambers of commertt 
owe their origin to the city of Marseilles, where m 1599 
the town council, which had hitherto looked after the commercial 
interests of the city, found it no longer possible to combine com 
mercial with municipal functions and established an association 
which It called the “chamber of commerce’ to take up the com 
mercial part of its duties This seems to be the first time that the 
title was used Although the new chamber soon became a most 
important body lettres patentee were not granted until 1779 It 
settled the merchant law and the customs of the port was en 
trusted with the appointment of consuls and the control of French 
consulates m the Levant fitted out expeditions against corsairs 
owned fleets, sent embassies to the Barbaresque countries, and 
also organised commercial missions Louis XIV conceived 
the idea of a system of organizations which whilst not being 
allowed to btcome so dangerously powerful as that of Marseilles 
would nevertheless be useful in other towns and in 1700 he 
caused an arretS to be published, ordering the creation of cham 
hers of commerce, which were entrusted with the nomination of 
deputies to the royal council of commerce which had just been 
created in Pans Chambers were consequently established in 
Lyons, Rouen, Toulouse Montpelier, Bordeaux la Rochelle Lille 
Bayonne, Amiens and other towns These bodies, however, did not 
exercise much influence under the monarchy Including the 
Marseilles chamber, they were suppressed, with all trade guilds 
and other trade associations, m 1791 Napoleon re established the 
chambers by decree of Dec 24, 1804 
They arc now (1929) regulated by the law of April 9 1898 
modified by the law of Feb 19, 1908 which codified, altered and 
completed previous legislation on the subject Under this law 
chambers of commerce can only be established by a decree coun 
tersigned by the minister of commerce upon the advice of the 
municipal council of the place where the chamber is to be of the 
general council of the department, and of the existing chambers 
of commerce of the district The members of French chambers 
of commerce, whose number is fixed for each chamber by lh( 
minister of commerce, are elected by the commercial houses pay 
ing patent e, a special tax levied upon persons engaged in trade 
Their functions, which are consultative and administrative art 
set out m part 11 of the law of 1898 The government is bound to 
take their opinion regarding the regulation of commercial usages 
the establishment of public institutions of a commercial or finan 
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cial nature, such as ‘‘bourses dc commerce’* or commercial ex- 
changes, and of tribunals of commerce, the improvement of trans- 
port and communications, the apph cation of laws of a local 
character, the sale price of prison made goods and the tariff for 
prison labour, and local public works, and loans or taxation in 
connection therewith On the other hand, they are allowed to 
submit observations to the government, without being asked, on 
proposed changes in the commercial or economic legislation of 
the country, on customs tariffs and regulations, on railway, canal 
and rivtr rates, and on transport regulations As regards their 
administrative functions, they may be authorized to establish and 
idminister such institutions as bonded warehouses, public sale- 
rooms, fire-arm testing establishments, conditioning rooms for 
wool, silk and other commodities, commercial, professional, or 
technical schools and museums They may be granted conces- 
sions for public works and may undertake the carrying out of 
public services especially m regard to the ports, docks, canals and 
navigable rivers in their district**, which in general they manage 
under the supervision and control of the State exercised through 
local resident officials In 1924 a new policy was incorporated 
by laws which made Havre and Bordeaux autonomous, tc , in- 
dependent of State control, and placed them under bodies nomi 
nated as to the great majority of their members by the cham 
hers of commerce of the city and of neighbouring towns in each 
CISC Since the World War the chambers of commerce have 
undertaken most of the burden of new expenditure on ports 
Previous to 1898 It was illegal for chambers of commerce to 
hold joint meetings for the discussion of matters of public in- 
terest, and they were not even allowed to correspond or consult 
in any way, except through the medium of the minister of com 
merce The law passed in that year lelaxcd this prohibition 
French Chambers of Commerce Abroad — When, in 1873, 
British merchants m Pans started a British chamber of com- 
merce in the I rench capitil, the French government looked rather 
iskance at the new venture, and M L6on Say when minister of 
commerce, cn en threatened it with forcible dissolution unless the 
title “chamber of commerce” wa:> dropped This demand Was not 
ultimately pressed, and the services rendered by the British chim 
ber soon opened the eyes of the French government to the ad 
vantages which they might derive from the formation of similar 
institutions to represent I rench commercial interests abroad In 
1883 thr minister of commerce started the organization of such 
chambers which endeavoured to combine to a certain extent the 
1 rench and the British systems, and upwards of 50 French cham- 
bers of commerce have been established in foreign countries, in- 
cluding six in Spain, four each in Belgium and Western Ger- 
many and the only foreign chamber of commerce m British 
India (the 1 rench chamber of commerce for Western India and 
the Persnn gulf at Bombay) There is a French chamber of com- 
merce m London and another at Liverpool 
Foreign Chambers of Commerce in France — Most of the 
leading commercial countries of the world are represented by 
chambers of commerce established in Pans, of which the British 
chamber is the oldest There are also Belgian, British, It than, 
Spanish and Swiss chambers at Marseilles Spam has m all as 
many as seven chambers in I ranee 
Consultative Chambers of Arts and Manufactures — 
These institutions bear to industry, as their name indicates, much 
the same relation as do chambers of commerce to commerce 
They were instituted by Napoleon as part of the complete sys- 
tem of economic organization which he intended to give France, 
but are now regulated by decrees of 1852 and 1863 They consist 
of 12 members elected by manufacturers and merchants and are 
under the control of the minister of commerce, they are sup- 
ported by the municipality of the town to which they belong 
SyndicaX Chambers of Trade and Industry — By the side 
of the official trade organizations other associations have grown 
up, which, although regulated by law, are m the nature of volun- 
tary and self supporting bodies, viz , the syndical chambers of 
trade and industry The repeal in 1884 of the law of 1791, which 
prohibited the formation of trade or professional associations, was 
the signal for the formation of those chambers^ which soon ac- 


quired great influence 

These bodies are organized primanly for the purpose of rqjre- 
scnting and bringing together the interests of the employers and 
the employed severally, and are divided into chambers of each 
of these two groups, except m regard to professions where there 
is a single syndical chamber, as for example, in the case of the 
brokers (agents de change) of the French bourses de commerce 
Syndical chambers do not require Government authorization, and 
they can only be dissolved by the French courts on the ground 
of infringement of the provisions of the law of 1884 They take 
part in the election of judges of the tribunals of commerce 
Out of this organization has been created since the war the 
central organ of French industry known as the Conf6d6ration 
Gen6rale de la Production Frangaise, formed on the proposal of 
the minister of commerce m 1919 “to contribute to the develop 
ment of the productive power and export trade of I ranee, and 
to co-ordinate the activities of the syndicates and professional 
associations ” It consists of 1,500 such associations subdivided 
into 26 groups, and its function is to interest itself m all the more 
important problems of industry and commerce which afl^ct the 
mterests of its members It may be said to focus the aims of 
practically the whole of the economic forces of the country 
French State Departmental Organization — The state com- 
mercial departments and offices are chiefly centred round the 
Ministry of Commerce, to which is assigned the commercial part 
of the duties fulfilled in England by the Board of Trade This 
ministry received its present form in 1886 Attached to it is the 
Conseil Supeneur du Commerce et de Tlndustne, which acts as 
an advisory council to the minister 
C ontemporancous with the commercial intelligence department 
of the Board of Trade, and founded with the corresponding object 
of promoting French export trade, the Office National du Com 
merce Ext6rieur was established by a law of the 4th of March 
1898, and carried on jointly by the Ministry of Commerce and 
the chamber of commerce of Pans, the latter having provided 
It with an installation at a cost of over 1,200,000 francs 
Since the war the I rench Gov ernment has replaced the Office 
National by the department of Overseas Trade, which also 
follows in large measure the lines on which the British depart- 
ment of that name is constructed and works There are, simi 
larly, numerous commercial attaches m foreign countries to 
CO operate with it, and to advise it a committee of foreign trade 
eeperts chosen from among exporters in France and French mer 
chants abroad The French consular service is also of course 
charged with the duty of providing such information and general 
assistance as may be requisite for the promotion of French trade 
A new organ of Government for the perfection of the French 
economic system was instituted in 1924 in the shape of the 
Superior Consultative Commerce Committee which includes in 
ito 68 members, besides senators and deputies, representatives of 
the chambers of commerce and of the more important trade 
associations It is appointed as to the great majority of its mem- 
bers by the Ministry of Commerce The sphere of activity of 
this body embraces commerce, industry and economic organiza- 
tion 

In France the series of trade fairs began in Pans with that of 
1904, in 1917 it was resumed after some interruption on a larger 
scale with the support of 36 chambers of commerce, of 140 trade 
associations and of the French Government Organized on a 
business footing to serve French industry it receives financial 
support from the Pans chamber of commerce In 1925 this 
Pans Fair assumed an international aspect since British, Belgian 
and other foreign exhibits were included 
The annual fairs at Lyons, commencing in 1916, have always 
been international m scope, m those inaugurated m the same 
year, at Bordeaux, French colonial products are predominant, 
but the fair became international in 1926 
The representation of French production at foreign exhibitions 
IS effected under the guidance and supervision of a permanent 
foreign fairs committee of the French department of Overseas 
Trade, and much importance is attached by the French Govern- 
ment to such methods of promoting French export trade 
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y. TRADE ORGANIZATION IN GERMANY 
CommerciiU Associationii. — In Gennany there are two kinds 
of trade organizations — 

(i) Olhoal organizations established by law» te, officially recog- 
nised, public legal bodies, the chambers of mdustry and commerce 
(a) **Free*’ associations and unions, ie, unofficial unions 

An intermediate class, the so called semi-official bodies, dating 
back to the i8th or beginning of the 19th century, and recog- 
nised or even instituted by the Governments of the day, always 
preserved their official character down to recent times, but have 
now either been converted into chambers of industry and com- 
merce or ceased to exist Such are the “Aelteste der Kaufmann- 
schaft zu Berhn'* (established 1820), the ‘‘Kommerz-Deputation 
m Hamburg,^’ the “Handelszunft m Mannheim’^ (estabhshed 
1728), the '^Handelsvorstande'' m Frankfort-on-Main (estab- 
lished 1707), Leipzig, and Cologne, the Merchants' corporations 
m Stettin, Danzig, Memel, Tilsit, Komgsberg, Eibing and Magde- 
burg (these last dating from the years 1821-25) 

Chambers of commerce m Germany (smee 1920 almost all 
called chambers of industry and commerce, in order to denote 
the equal representation of industry and commerce) show httle 
uniformity, especially as regards historical development, which 
varied widely in the vanous states, according to economic and 
political circumstances In certain parts of Germany their foreign 
origin may be easily discerned, while m other parts, as in the 
Hansa towns, m south Germany (e g , m Nuremberg, Heilbronn, 
Mannheim), their origin dates back to the private initiative of 
local merchant circles at the end of the 17th century Shortly 
after 1800, chambers of commerce and industry were set up by 
Napoleon in many towns m the Rhineland territories then ceded 
to trance (eg, Aachen, Eupen, Trier, Krefeld, Mainz) In 1830 
a royal statute brought into being a large number of chambers 
in the rest of Prussian territory 
It was not, however, until 1848 that chambers of commerce 
in Prussia received their first legal status m virtue of a Royal 
Ordinance When in 1870 a new law re organized the whole sys- 
tem of chambers of commerce, 33 new chambers had already been 
established under the first royal ordinance The law of 1870 is 
still in force, though with many modifications, the most imp>ortant 
of which were made in 1897, in Bavana the first ordinance was 
issued in 1842, and a complete revision was made by the law 
of Feb 1908 In Wurttemberg the first ordinance of 1854 was 
replaced by a law of 1897, which organized the chambers of 
commerce system on the lines followed in Prussia In Saxony 
the provisions of the mdustnal ordinances of 1861 and 1920 
apply, in Baden the Law of Dec 1878, with various amendments 
In the course of this development the variations m the organiza- 
tion and functions of chambers of commerce as between the 
various German States have largely disappeared The following 
description may be regarded as applying to all chambers of com- 
merce in Germany They are more autonomous and independent 
than French chambers of commerce They have indeed an offi- 
cial character, but are not a corporate part of Government or- 
ganization Subject to the provisions of the relevant laws, the 
chambers fix their own constitution and determine election pro- 
cedure Members are freely chosen, and they are quite free as 
to what resolutions they pass 

The chambers' activities may be divided into two groups — 

(1) Duties imposed on them by State laws, these mclude drawing 
up an annual report on the economic position and development m the 
preceding year, givmg advice to officials m questions touching trade 
and industry, nominating and swearmg-in publicly appointed experts, 
weighers and assessors, and assisting the courts m keeping the com- 
mercial register 

(2) Voluntary duties undertaken by the chambers as falling withm 
their scope, e g , giving information in questions of customs and trans- 
port or home and foreiim trade, information regarding trade pi^acticc 
setting up and conducting commercial schools, administering exchanges* 
harbours, public and customs warehouses, mstituting arbitration courts, 
and issuing periodical announcements 

To meet expenses the chambers of commerce m Prussia and 
Wurttembetg levy a surtax on the industrial tax on profit and 
capital, to wkeh trade and industry is subject In Baden a surtax 
levied on the income tax and corporation tax In Bavaria a 


special tax is levied In addition, very many chambers of com 
merce have an individual income from fees for ctrUficates ot 
origin and other attested documents, from exchange and market 
fees, from receipts for rent of space m the buildings belonging 
to them They receive no contnbutions from the State 

In order better to carry out their duties, the members and 
constituent firms are divided into three groups (mdustnal, whole 
sale and retail), each of which considers matters specially affect 
ing It Special committees composed of members and non mem- 
bers exist for separate branches of trade, where necessary 

All chambers of industry and commerce in Germany are united 
m a central organization in Berhn (the Deutsche Industrie und 
Handelstag, founded 1861) Further, the chambers of the vanous 
States have their own special central organization, and besides 
this many chambers m the larger distncts have united into asso 
ciations (Verbande) for the purpose of pursuing common inter 
ests and duties The following are some examples Lower Saxon 
Association of Chambers of Industry and Commerce, Cassel, the 
Association of Hesse — Nassau Chambers of Commerce and Indus 
try, Association of North East German Chambers of Industry 
and Commerce, Association of Central German Chambers of 
Industry and Commerce, Association of Chambers of Industry 
and Commerce of the Lower Rhenish and Westphalian Industrial 
Distnct, etc 

Among individual chambers of commerce, the following may 
be mentioned — 

(1) Chamber of Industry and Commerce, Berlin, founded in 
1902, united m 1919 with the Potsdam chamber of commerce 
and in 1920 with the '‘Aelteste der Kaufmannschaft," Berlin, 
which, as stated above dated from 1820 Its membership amounts 
to 93 The income amounted in the financial year 1926-27 to 
approximately 6,616,000 Reichsmarks and the expenditure to ap 
proximately 6,177,000 Reichsmarks The chamber has a retail 
trade committee and 48 special comrmttees It conducts the Ber 
Im exchange, a commercial high school and vanous commercial 
schools 

(2) Hamburg, Bremen and Lubeck Chambers of Industry and 
Commerce — ^The chambers of commerce of the Hansa towns 
possess a special status, both on account of their historical devel- 
opment and on account of their legal status in general Here by 
a process of continuous development the chambers of commerce 
grew out of the early existing corporations 

Thus in Hamburg, the chamber of commerce, instituted in 
1867 represents the long established Union of Merchants engaged 
in land and sea borne trade, the “Versammlung eines Ehrbaren 
Kaufmanns " At the same time it absorbed the former repre 
sentative body the “Kommerz-Deputation," which had existed 
from 1665 to 1867 The chamber was re-organized by a law of 
1909 It consists of 34 members, elected by the above mentioned 
Versammlung All wholesale merchants estabhshed in Hamburg 
who, on application, are entered on a register kept by the chamber 
of commerce are members of this union An “Industrie kom 
mission" is annexed to the chamber, consisting of 10 members of 
the chamber and 22 representatives of mdustry, and deals with 
industrial questions The Hamburg chamber of industry and com 
merce adnunisters the local stock and produce exchinge It is 
officially represented by three members in the “Deputation" for 
commerce, shipping and mdustry, annexed to the “Burgerschaft" 
(lower house of representatives), m the “Deputation" for indirect 
taxes and duties and m the emigration authonty Its income is 
derived p* rtly from fees levied for the use of the exchange and 
Its institutions, and from a special tax levied on all firms entered 
m the commercial register Its budget closed m 1927 with re 
ceipts at 1,673,000 marks and expenditure of 1,197,000 marks 
The yearly budget must be laid before the Deputation for trade 
shipping and mdustry for information 

The Hamburg retail trade is also legally represented by a 
“Detailhstcnkammer " 

The Bremen chamber of commerce (established m 1840 and 
reorganized by the law of July 1921) consists of 30 members 
elected by the members of the “Kaufmanns-Konvent " The 
chamber is officially represented m a mixed committee of members 
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of the senate and the chamber for the consideration of questions 
affecting trade and shipping It is also represented m certain 
municipal committees including one for promoting trade 
The Lubcck chamber of commerce consists of 21 members who 
are elected by the “kaufmannschaft von Lubeck”, it was estab- 
lished in 1867 and its composition and functions regulated afresh 
by th^ Merchants Ordinance of 1898 The Lubeck “Kaufmann- 
schaft” IS one of the oldest merchant bodies in Germany Its 
duties were practically the same as those of the other Hansa 
chambers of commerce The chamber carries on its duties in 
close touch with the senate through various committees consisting 
of members of the senate and of the chamber, in respect of all 
questions of trade and shipping The retail trade is also officially 
represented in Lubeck by a “Detailhstenkammer ” 

German Chambers of Commerce Abroad — Especially m 
the decade 1919-29, German chambers of commerce abroad 
have been greatly extended Although they are unofficial associa- 
tions, they are generally officially recognized At the present 
time (1928) there are about 26 German chambers or mixed cham- 
bers consisting of an equal number of German and foreign mem- 
bers Among these may be specially mentioned those for Switzer- 
land, Spam and Italy and that in Vienna, there are several 
German chambers of commerce in China and Japan (Shanghai, 
Tientsin, Canton, Mukden, Tokio etc ) and in South America 
(Brazil, Uruguay, Argentina) 

Voluntary Associations — A great development has taken 
place since the war in regard to such associations, both industry 
and commerce forming numerous societies and unions for the 
furtherance of their interests The chief organization for the 
whole of German industry is the Federation of German Industnes 
(“Reichsverband der Deutschen Industrie”), which was estab 
lished in Feb 1919 and embraces all branches of German industry 
It IS divided into numerous branch groups, each of which is com 
posed of numerous special or technical associations Either indi 
vidual firms or associations may be members of the federation 
Wholesale trade and retail trade are united in a central associa- 
tion the Central Association of German Wholesale and Retail 
Trade (“Zentral Verband des Deutschen Gross und Einzelhan 
dels”) with local branch associations all over Germany 
The “Aussenhandelsverband” must also be mentioned as the 
association for export trade and export industry 
German Government and State Authorities and Trade 
Organisation — The Ministry for Economic Affairs (Reichswirt- 
schaftministerium) is the competent body for dealing with com 
mercial and industrial questions affecting the whole country 
Questions of foreign trade, especially commercial treaty negotia- 
tions, and consular affairs, are dealt with by the Ministry for 
Foreign Affairs (Reichsministerium des Aeussern) in conjunction 
with the Ministry for Economic Affairs 
An advisory body also exists, in virtue of Art 165 of the Ger- 
man constitution, in the economic council of the Reich (Reichs 
wirtschaftsrat) It consists of 326 members, but under a bill to 
regulate its composition it is proposed (1928) to reduce the 
membership to about 140 to 170 It is divided into ii committees, 
the most important being the political economic committee, the 
social economic committee and the financial committee It ap- 
proves all important bills on economic and social questions, and 
the Government is bound to submit such bills to the council 
before they are laid before the Reichstag The council may 
also make proposals on its own initiative 
In addition each State has a Board of Trade (“Handels minis- 
terium”) for matters affecting trade, industry and production 
and, like the Government of the Reich, they have a State economic 
council as an advisory economic body 
Consular and Foreign Trade Service — All German lega 
tions, embassies, consulates-general and the more important con 
sulates have commercial departments attached to them for the 
promotion and assistance of trade and industry A central in 
formation bureau has been set up, to give information to German 
trade and industry on general economic conditions abroad, on 
customs and transport questions, import conditions and other 
subjects This bureau has branches all over Germany, notably in 


the more important chambers of commerce 

VL TRADE ORGAHIZATION IN ITALY 
Chambers of Commerce — The Italian chambers of com 
merce which were regulated by the law of 1862 and performed 
functions similar to those of the French chambers of commerce, 
were replaced by Laws Nos 1045/73 1 of April 18, 1926, and 
Nos 1363/1071 of June 16, 1927, which set up in their place 
economic provincial councils, “Consigii Provinciali deir Econ 
omia ” These councils which commenced their functions as from 
Dec I, 1927, are consultative bodies of the State and local admin 
istrations as well as organs for decentralization and for the local 
execution of Government policy They are under the general 
control of the minister of national economy at Rome They 
formulate proposals for economic development in their province 
(including agricultural and technical education) They compile 
and review commercial usages and exercise a general supervision 
over public institutions concerned with economic matters 
They administer the commercial bourses, and through a board 
which is estabhshed in the chief town of the province exercise 
specific administrative or executive functions m regard to the 
following matters — (a) representation of the minister of national 
economy in actions for fraud in trade, (b) the laws relating to 
factory plans and trade marks, (c) the registration and winding 
up of companies, (d) the issue of certificates of origin and identity 
papers for commercial travellers, (e) the compilation of bulle 
tins and lists of prices as required under article s8 of the Italian 
commercial code 

These councils consist of not less than 12 and not more than 
28 members, some of whom are ex officto members representing 
Government and public institutions, and others are appointed by 
the minister of national economy or by royal decree to represent 
economic associations and institutes of agriculture, manufac 
turers, traders and employees The chairman is the prefect of 
the province All industrial and commercial firms have to register 
with the economic provincial council and the funds of these 
bodies are denved from charges on the income of these firms and 
taxes on land and buildings and social insurance premiums 
Government Action — A Law No 1129/800 dated April 
18, 1926, created the Italian national institute for exportation 
(Instituto Nazionale per I’Esportazione) which was inaugurated 
on July 18, 1926, with Dr Pirelli as president This institute 
which IS controlled and financed by the Italian Government but 
not a part of the regular Italian civil service, consists of a chair 
man chosen by the ministers for national economy and foreign 
affairs, and a general council containing representatives nf Gov 
ernment departments, Fascist corporations, commercial and in 
dustrial bodies and other economic and financial institutions 
There is also a technical committee appointed by the general 
council and consisting of 8 of its members The function of 
the institute is to develop export trade, to collect and distribute 
commercial intelligence and to undertake propaganda work abroad 
It also arranges for Italian participation in foreign exhibitions and 
fairs, and assists in the obtaining of credits and proper transport 
facilities for export trade , in addition it sees to the juridical pro 
tection of Italian exporters abroad It receives a Government con 
tnbution of 4,000,000 lire per annum It replaces the commercial 
information bureau and BvUettn of commercial information which 
had been set up by royal decree No 2125 of Sept 6, 1923 
BiSLioGRAFttY — Repofts of Chambers of Commerce, Reports of 
H M Tmde Commissioners, Commercial Diplomatic Officers and 
Consular Officers Abroad , The Board of Trade bv Sir Hubert Lewcllvn 
Smith, GCB (1928, Ch IV on Commerce), J G Smith, Organised 
Produce Marlfets (1922), Trade Assoaatton Activities, published by 
the United States Department of Commerce (1927) (E J E) 
Rtsgsia — ^Trade organization in Soviet Russia naturally differs 
substantially from that of other countnes Centralization in State 
hands of the ownership of the greater part of industry and 
of transport of course makes much of the usual commercial 
machinery inappropnate or unnecessary Of large scale industry 
907% IS owned by the State, 6 8% by the co-operators, and 
only 25%, including concession enterpnses, is in pnvate hands 
The percentage of production from pnvate industnes rises to 
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26% if the small scale industries and small workshops arc in- 
cluded 

In the nationalized industries the umt of organization is the 
Trust which is responsible for a single factory or a group of fac- 
tories conveniently situated, geographically or commercially, for 
economical management Each Trust is an independent financial 
and commercial enterprise with a responsible Board of Direc- 
tors, with its own capital and credit resources and its own re 
sponsibility and incentive for successful commercial operations 
The State holds the ordinary capital, but the Trusts make their 
own arrangements for loans and credits with the banks and those 
with whom they trade The Directors of each Trust are ap- 
pointed in consultation with the Council of Trade Unions by 
the Supreme Council of National Economy — the Government 
Department responsible for the conduct and control of industry 
The number of Trusts m industries varies In textiles, for ex 
ample, there are 22 important Trusts, in oil, the most important 
are the Azerbaijan, Grozny and Emba Trusts, each of which 
controls the productive and refining process of a whole oilfield 

Whilst each Trust has the right of individual trade m general 
the Trusts m each industry are linked together in Syndicates for 
their main buying and selling operations, particularly where they 
are operating on foreign markets These syndicates are indep)end 
ent financial and commercial units, their share capital being sub- 
scribed by the constituent Trusts Among the best known are 
the Naphtha Syndicate which disposes of most of the oil products, 
and the Textile Syndicate, which sells finished goods and buys raw 
materials on behalf of the textile industry In some cases syn 
dicates have been formed specially for work on foreign markets, 
e g , Exfjortles, which acts as the exporting agency for all the 
limber Trusts, and Exportkhleb, which has the monopoly of the 
sale abroad of gram on behalf of the various Co operatives and 
Government organizations concerned 

The wholesale and retail distributive trades and the marketing 
of the peasants’ produce together with the bakeries, dames, ele 
vators, cold stores, etc , necessary thereto are mostly in the hands 
of the cooperatives {Sc( Russian Cooperative Organiza 
T ioNS ) These buy their supplies of industrial commodities from 
the Trusts or Syndicates concerned 

Internal and I oreign trade is under the administrative control 
of the People’s Commissariat of Trade (Narcomtorg) which deals 
with the adjustment of relations between producers and con- 
sumers, and itself decides on prices and other matters of dif 
ticulty when negotiations fail It also administers the monopoly 
of foreign trade, issuing licences for import and export, and ap 
points Trade Delegations abroad which control the Government 
and CO operative foreign buying and selling agencies The Gos- 
plan, or State Planning Department, works in close contact with 
the Supreme Council of National Economy and Narcomtorg 
It IS a statistical and intelligence bureau, whose task is to collect 
and correlate statistical data and to work out comprehensive 
operation plans by which industrial and agricultural production, 
finance and banking internal and external trade may be devel- 
oped and correlated 

In the Cities there are Goods Exchanges and in the country 
towns there are markets and fairs at which State trading organiza- 
tions, Co-operatives, pnvate traders and individual peasants meet 
for buying and selling In August of each year there is also held 
the histone Nijm Novgorod Fair to which buyers and sellers 
come from all parts of Russia as well as from Persia, Mongolia 
and other Asiatic countnes (E F Wi ) 

TRADE ROUTES In Mediaeval English the word “trade” 
meant a path, it was connected with the word “tread ” Exchange, 
which IS now of the essence of trade, was not at first implicit m 
the word, but rather the idea of movement to and fro In a sense 
trade routes are older than trade Many of them probably began 
as “raid routes ” The Norse pirates, for instance, sallied forth 
annually in the spring by familiar courses and in the autumn re 
turned with their ships l^en with spoil The pathways xn Central 
Africa which guided the European explorers of the 19th century 
had been organized as a thorough system by the Arab slavers 

Aaciaxt Routes.^The trade routes which now envelop the 
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globe as with a net may be regarded as having grown from the 
track which at the dawn of recorded history connected Babylonia 
with Egypt These two lands, while both rich with the agriculture 
of a river plain, so differed in the details of their civilizations as to 
offer to each other commodities suitable for exchange The pnmi 
tive way was, no doubt, north westward along the bank of the 
Euphrates and then south westward along the fertile foot of the 
Syrian mountains, but that way was early “short circuited’ by 
a direct route across the Syrian desert The change was effected 
by the Semitic nomads of the desert, whose wealth was of horses 
camels, asses, sheep and goats Periodically they made descents 
on the borders of the cultivated land, robbing the tillers of the 
soil, the cattle owners, and compelhng the towns to engird them 
selves with walls In time the nomads discovered that articles of 
luxury taken as booty from one side of the desert commanded a 
high price on the other side, and gradually a lucrative system of 
transport and exchange was substituted for the dangerous prac- 
tice of rmding The nomads knew the whereabouts of the wells 
and oases, and jealously guarded their secret Ultimately, 
because they held the central position and could concentrate 
quickly for attack, they conquered and ruled the settled peoples 
of the encompassing fertile plains, and the desert tracks became 
the links of empire Rich cities, taking a toll of the passing traffic 
m return for sending it forward, arose in the oases as at Tadmor 
and the later Palmyra or where the caravan routes ended at the 
edge of the cultivated land, as at Damascus 

From the Mesopotamian and Syrian ends of this “desert ferry” 
there gradually extended ramifications into Europe and into Asia, 
in each case with alternative routes by land and by sea Towards 
Europe a traffic grew up through the country of the Hittites, by 
the Taurus passes and the upland of Asia Minor, to the Balkan 
peninsula and the Danube basin and on into Northern Italy Troy 
may have risen to wealth and power on this traffic, and by inter 
fering with a local Greek trade through the Dardanelles may have 
brought upon herself the war sung by Homer On the other hand 
I a Semitic tribe, the Phoenicians, took to the sea and, with tran 
shipment at Tyre, prolonged the desert route over the waters of 
the Mediterranean to Carthage and Spain In the opposite direc 
tion towards Asia, a trade was organized through the passes in 
the Persian Mountains and round the north of the Persian deserts 
into Turkestan and Hindustan, while shipping from the Indies 
came up the Persian Gulf 

The first great change of routes resulted from the conquest of 
Egypt by the Greeks under Alexander the Great I rom the newly 
j founded Alexandria, which took the place of Tyre, ruined by the 
war, a water way led up the Nile to Koptos, which is distant by 
caravan across the desert only 100 miles from the Red Sea — ^no 
more than the breadth of the Isthmus of Suez According to 
Herodotus the Egyptians had long before joined the western to 
the eastern waters by a canal through the Isthmus, but m the 
time of Alexander this had been abandoned probably for the 
reason that the homeward voyage of sailing ships up the northern 
part of the Red Sea was rendered difficult by a piersistent contrary 
north wind, the local equivalent of the trade wind of the same 
latitudes in the Atlantic Ocean The Koptos route came out at 
the coast some 300 miles from the northern end of the Red Sea 

The Greeks celebrated under the name of Hippalus the pilot 
who first among their mariners made use of the seasonal monsoon 
winds for the direct passage from the mouth of the Red Sea to the 
coast of India opposite instead of following the shoreline of Arabia 
and Baluclistan By the second century after Christ the ocean 
route to southern China was vaguely known to the Greeks of 
Alexandria Meanwhile the land route through the heart of Asia 
had penetrated to Northern China, and silk from that source was 
finding Its way to the Mediterranean through Tyre 

Silk was a commodity typical of the then traffic by land, for 
the cost of animal transport was great and could only be borne by 
goods occupying little space m proportion to their value such as 
gold, silver, precious stones, fine linen, and incense Within the 
Mediterranean, however, cargoes of grain to such places as Rome 
constituted a beginning of sea carnage in bulk Fragile wares such 
as the art pottery of Athens were transported to every shore 
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Mediaeral Route#— The greatness of Constantinople during 
the early middle ages was in part based on a continuance of the 
land traffic through the Balkan Peninsula and Asia Minor The 
Saracen and Moorish fleets had rendered the Mediterranean un- 
safe, and piracy, which had been suppressed while the Roman 
empire was efficient, had again become rife Gradually the sea 
traffic lecovered, being organised afresh by the Italian maritime 
cities, and the later crusaders, m the 12th and 13th centuries, were 
earned eastward by the ships of Venice The fact that at this 
time a single race, the Arabs, dominated the caravan tracks of the 
Near Last and also the sea ways of the Indian Ocean undoubtedly 
favoured the development of the trade with the Middle and Far 
Last, although Christendom was excluded from the Eastern seas 
and had to buy silks and spices of the Muslims at Alexandna 
ind Aleppo Thus the principal trade of the world m the Middle 
Ages came to be conducted in two separate compartments, Eastern 
and Western, the goods went through but not the men 

In Europe the Italian cities, especially Vemcc and Genoa, un- 
dertook the forwarding into the West of the wares of the East 
Ihc he of the Italian peninsula south eastward towards the 
Egyptian and Syrian ends of the desert routes was such as to 
favour sea transport along the Italian coasts into the heart of the 
Western world 1 rom Northern Italy trains of pack animals ear- 
ned the goods over the Alpine passes to the Rhine, down which 
river they were transported in boats to Cologne and the cities of 
Flanders for distribution over Northern France, England, North- 
ern Germany, and Scandinavia On the return journey furs from 
the northern forests were a principal article of traffic Important 
banking houses rose to wealth in the cities of South Germany as 
well as in Venice by financing merchants along this trade route 

At certain times, and notably under the short lived Mongol 
Empire m the 13th and 14th centuries, there were notable revivals 
of the traffic from the Par East through the heart of Asia, al- 
though normally the turmoil of barbarous peoples rendered the 
passage unsafe and costly The trans continental caravan route 
camt out cither at Aleppo or at the head of the Sea of Azof 
The Venetian traveller, Marco Polo, went in at Acre during the 
Mongol epoch and travelled safely to Cathay or Northern China 
The Genoese, from Constantinople, for a couple of generations 
m the 14th century did a considerable trade with the East through 
the Black Sta 

Growing Predominance of Sea Routes. — In the isth cen- 
tury a change m the course of European trade took place which 
must have appeared even to contemporaries as of the first impor- 
tance Venice began to send forward the wares received from the 
Last no longer over the Alps and by the Rhine, but by an annual 
fleet through the Straits of Gibraltar to Flanders, with a call of 
some of the ships at Southampton The overland traffic soon 
yielded to the new competition, and the financial houses of the 
south German towns transferred themselves to the Netherlands 
There had long been a local trade of English wine ships to 
Bordeaux and the advent of the Italian pilots, now equipped with 
the mariner’s compass, into the outer seas with the valuable 
wares of the East must have stimulated ideas of bolder venture 
in the northern ports The exploration of the West coast of Africa, 
organized from Portugal by the half English Prince Henry the 
Navigator, was contemporary with, and no doubt incidental to, 
this development If sea venture round the West of Europe was 
cutting out the continental traffic across Europe, why should not a 
greater venture round the South of Africa cut out the traffic across 
Egypt and Syria? The spices of the Orient would then reach Lon- 
don by an unbroken voyage with only terminal handling of goods, 
whereas by Egypt and the Rhine there was a chain of three sea 
voyages with two expensive land sections intercalated, and han- 
dling of the goods at least six and more often eight or ten times 

During the early i6th century Venice struggled tenaciously to 
maintain her trade long after Da Gama had rounded the Cape, 
and the last voyage of the Venetian fleet to England and Flanders 
did not occur until 1533 The 17th and i8th centuries saw a 
virtual monopoly of the carnage of the world’s trade by the sail- 
ing ship on the ocean Stnctly speaking there are no trade routes 
on the sea Once the manner had learnt to go boldly out of sight 


of land, he was free of all thp ocean, and might descend upon any 
coast Practically, however, the greater part of the water surface 
of the globe is left to-day as in the past to the undisturbed pos 
session of the albatross and the flying fish, fox merchant craft are 
compelled for economic reasons to keep to the courses which on a 
balance of considerations are likely to yield the best net results 
to their owners In the great sailing days, however, ship-masters 
took other courses from those followed m the later days of steam, 
and courses, moreover, which varied m most cases on the outward 
and homeward voyages In the Atlantic the trade winds, north 
east and south-east, determined the sailing tracks, and the Gambia 
became a place of refreshment on the outward voyage and St 
Helena on the homeward voyage Algoa and Delagoa are names 
which record corresponding facts with reference to the voyages of 
the Portuguese to and from Goa on the seasonal monsoon winds 
Thus the new ocean routes to the Indies came to be punctuated 
with victualling and watering stations and these stations were the 
property of the “East India Companies” of the several nations 

At first the Portuguese claimed an exclusive use of the new 
route which they had discovered to the East, and “stapled” the 
goods which their ships brought home at Lisbon, and other peoples 
had to come and buy there This “pride of the wholesaler” 
brought Its retribution, for the Dutch built up a distributing trade 
from Lisbon throughout northern Europe, and when Portugal was 
conquered by Spam, the Dutch rebels against Spam steered past 
Lisbon and sought their own wares m the East Amsterdam now 
became the seat of the depot trade m spices, a term which 
covered many more articles than in modern parlance It would 
exceed the limits of this article to enter into the history of the 
English and French competition with the Dutch on the trade route 
to the Indies Suffice it to say that England ended by defeating 
all her rivals, in no small measure because her motive was to 
sell even more than to buy 

Europe and the Indies. — The history of human civilization 
might be written round the story of the trade routes between 
Europe and the Indies The facts of physical geography are such 
that It was inevitable that the mam trade of the world, apart from 
local exchanges, should be between the northwest and the south 
east of the Euro Asiatic continent Those two regions are alike 
characterized by ample rainfall, lowland soils, and navigable rivers 
and arms of the sea They are separated by a belt of great deserts 
through which lie narrow natural ways, such as the Red Sea and 
the Nile and Euphrates rivers Neither the north of Asia nor 
the centre and south of Africa offered comparable facilities for 
early human development To day, on an area of some three 
million square miles m Europe are three hundred million people, 
and on an area of some five million square miles between Ceylon 
and Japan are eight hundred million people 

Europe and America. — ^The second great trade of the world 
that between Europe and America, was inaugurated by the voyages 
of Columbus He set out to reach the East by way of the West 
and as a fact his immediate successors succeeded in accomplishing 
that feat The Philippine Islands were approached by the Span 
lards, not by the Portuguese route round the Cape, but across the 
Pacific The track of their galleons was from Spam to Vera Cruz 
m Mexico, and thence the way led over the Mexican table land to 
Acapulco on the Pacific shore, and then by ship across the Pacific 
Thus at the very time when trade was abandoning the overland 
routes in Europe and the Near East, a new overland route was 
established in America The reason, apart from the opposition of 
the Portuguese, was that America projects 20® of latitude farther 
south than does Africa, and the passage into the Pacific by dou 
bling Cape Horn is a far more serious venture than the rounding 
of the Cape of Good Hope into the Indian Ocean 

The sailing track from Europe to America was on the north 
east trade wind to the tropical West Indies, whence shipping 
turned northward to Virginia and so homeward on the prevalent 
west winds of the higher latitudes — a great triangle of trade 
Only Canada and New England were reached laboriously by tack 
ing against the west winds In no trade m the world has the 
advent of steamships been of greater assistance than in the North 
Atlantic Elsewhere on favounng winds a sailing ship would often 
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make nearly as quick a passage as a steamer 

Xhc Advent of Steam Power* — ^The Industrial Revolution of 
(he later i8th and early igth centuries, though it transformed 
manufacturing, wrought comparatively little change in commerce 
The commercial revolution began only about 1870 In that year 
only about 10% of the world’s shipping was moved by steam, 
today not 10% is moved by sails The newly^made roads and 
cinals, and at first even the railways, remained subsidiary to 
otean traffic There was, however, one freshwater canal the con- 
struction of which effected changes on a world scale The opening 
of the Erie Canal m 1825 from the great lakes of North America 
to the Hudson River and the Atlantic brought the harvests of the 
west into relation with the industrial coastland of New England 
Vew York, which had hitherto been a smaller place than either 
Boston or Philadelphia, shot forward in development to become as 
IS now inevitable the largest city in the world Today 130 million 
highly civilized people in the United States and Canada offer as 
great a basis for international trade as the 800 millions of the 
Orient, and the North Atlantic trade route balances in importance 
the ways of the east 

Ihe first transcontinental railway from Atlantic to Pacific was 
completed through the United States m 1867, but the day of 
transcontinental carnage of goods m bulk did not begin until 
ibout 1878, when for the first time the gram of the prairies was 
brought to England 

Modern Developments — Much more immediately significant 
was the opening in 1869 of the Suez Canal {qv) A large part of 
whe ocean-borne commerce to the East was almost at once diverted 
to the new route The approach to India, which round the Cape 
was as easy to Calcutta as to Bombay, was now more direct to 
Bombay, and thence the railways of India were constructed south 
eastward, eastward and north eastward, radially from the ter 
minus of the new ocean ferry from Europe Simultaneously the 
piercing of the Alps by railway tunnels, of which the first, the 
Mont Cenis, was completed during the Franco Prussian War m 
1870, facilitated the transfer of the European points of departure 
for India to the Mediterranean ports Italian Genoa became the 
tinncipal southern exit for German commerce, and even British 
Imrrs had to call at Marseilles 

Towards the end of the 19th century the railway net began to 
(Over wide areas on the continents, and for some purposes land 
♦ransport seemed likely to rival sea transport Transcontinental 
railways now traverse Asia, Australia and South America, and it 
IS only a question of time before the Cape to Cairo line, the dream 
of Cecil Rhodes will be realized None the less for the carnage 
of bulk the sea holds its own The tonnage through Panama 
ilready exceeds that through Suez, although the completion of 
the second mteroceamc canal has not affected a change m trade 
routes at all comparable with that which so quickly ensued on 
the opening of the first 

Air Routes — ^To day, 1929, the commerce of the world is on 
the verge of yet another cl^nge Air routes are being added to 
land routes and sea routes At first sight it would appear that 
there can be even less of a route in the air than on the sea In 
fact, air craft are very closely dependent on their prepared landing 
places One of the most interesting services of aeroplanes as yet 
m operation is that from Egypt to Traq, along the most ancient 
of all routes Great airships are building, 700 feet long, which 
will float in the wind when tethered to mooring towers like sea 
^hips anchored m a current , these are expected to make the voyage 
from Great Britain to Karachi, the airport at the entry to India, 
m 4 days with a call at the moonng tower on the Suez Canal 

Two things are clear Air traffic will supplement and not sup- 
plant the older means of carriage, for the lifting capacity of an 
urship of 5 million cubic feet gas capacity is only 150 tons, and 
the capital which is being sunk at the new airports will tend to 
fix the more important air routes In regard, also, to the he of 
those routes there are two things which may be said with some 
certainty The first is that the courses followed by aircraft will 
for economic reasons have regard to the prevalent winds and will 
approximate rather to the sailing than to the steaming tracks 
of surface vessels It is not improbable that, when experience has 
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brought courage, the airship track from Great Britain to Austrilia 
will run southward to South Africa and then eastward on tht 
great west wmds of the “Roaring lorties” of the Indian Ocean 
The second is that similar economic considerations must limit 
the height at which commercial aircraft will fly, there will 
be an ‘^economic height” just as steamers and motor vessels havt 
an “economic speed ” That height will be such as to ret iin the 
maximum lifting capacity compatible with a safe margin for 
manoeuvring Thus aircraft will respect the major tlc\ations oi 
the land, just as surface vessels seek to avoid rocks and shoals 
It is probable, for instance, that airships from Great Britun will 
commonly pass southward through the gap at Marseilles between 
the Alps and the Pyrenees 

The tendency of the trade routes of to day — ^by land, sea, and 
air — IS to exhibit on the map the appearance of a net Withm the 
limits set by the consideration that goods are carried most cheapK 
in reasonable bulk, transport now seeks the direct line from 
the place of production to the place of consumption Thus the 
“depot” trade, associated m the past with such “nodal” centres 
as Alexandria, Venice, Lisbon and Amsterdam, and of late with 
London, is not increasing But the brain centres, the centres of the 
higher control of exchange, are if anything becoming fewer 

Bibliography — Information in regard to the trade routes of the 
past 13 to be found scattered through books on general and commercial 
history, there arc very few works specially devoted to the subject 
See O Noel, HtUotre du Commerce du Monde 2 vols (i8<ji etc) 
with a useful bibliography, H de B Gibbins, History of Commerce 
tn Europe (1891) , F Speck, Handtlsgesthichte cits Alterlhums a 'ol 
(1901-06) , I H Warmington The Commerce between the Roman 
Empire and India (1928) The history of trade routes is clusciv 
involved in that of geographical discovery, see E H Bunburv Iltslors 
of Ancient Geography (1879) and H Yule, Marco Polo (3rd td 190a) 
See also Russell Smith, The Ocean Carrier (1908) , A J Sirgcnt 
ways of the Empire (1918) (H J Ma ) 

TRADES UNION CONGRESS, THE The Trades 
Union congress came into existence in Great Britain when tht 
Manchester and Salford trades council convened a trades union 
conference in Manchester in Whit-week 1868 There were earlier 
national conferences, but the Trades Union congress itself dates 
Its birth from the gathering at Manchester of 34 delegates rep 
resenting 118,367 members of unions In 1869 a parliamentary 
committee was appointed to carry out the decisions of the con 
grass In its early days, the congress was concerned largely with 
trade union legislation It was not long before it was con 
sidering political questions, though for years the “economist” or 
latsscz Jatre school held their own against the more advanced 
school In 1882 the congress adopted by 71 to 31 votes 
a resolution in favour of land nationalisation, but in later years 
a similar resolution was rejected In 1888, however, the principle 
was decisively endorsed by 66 to 5 votes It was not until 1885 
that the principle of the legal regulation of hours of labour was 
adopted by the Trades Union congress, and in iSgo it earned a 
resolution m favour of an Eight Hours Bill By this time it ma> 
be said, the congress had finally repudiated economic individualism 
and embraced the Socialist philosophy, and before many years 
passed it had created the Labour Party As early as 1869 a paper 
dealing with direct labour representation in parliament was read 
at the TUC In 18S6 it appointed a labour electoral committee 
which, however, came under Liberal influence, and in 1893 it 
ceased to operate In 1899 a resolution was carried for a special 
congress of trade unions and Socialist organiz itions The result 
was the inauguration of the Labour Representation Committee, 
and the birth of an independent political labour movement 

The influence of the congress grew with the increase in trade 
union membership But it was the World War which laid the 
foundations of its present prestige The decision of the congress 
to take part in the war time administration of the nation marks 
an important stage in its history The congress emerged from tht 
war with greatly increased membership and authority 

General Council Organization — In 1919, therefore pro 
posals were submitted to a special Trades Union congress for the 
replacement of the old parliamentary committee of the congress 
by an enlarged executive body, for the creation of a machinerv of 
CO operation between the congress and the Labour Party and for 
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the estabhshment of joint administrative departments under the 
auspices of the congress and the Labour Party The parha 
mentary committee was superseded by the general council^ a 
body composed of 32 members representing the 17 groups of 
trades and mdustnes into which the afFihatid membership of the 
congress was divided, including two women representing the 
woman membership of the Trades Union congress 
The following table shows the organization of the council 


Trade group 

\o of 
unions 

Membership 

(1928; 

1 ^ 

Mining and quarrying 

8 

759,611 

2 

Railways 

3 

423,306 

3 

irinsport (other than railways) 

8 

339,571 

4 

Shipbuilding 

3 

77911 

5 

I ngi net ring, founding and vehicle build 



mg 


329,499 

6 

Iron and sle( 1 and minor metal trades 

21 

127,626 

7 

Building, wo<xiworking and furnishing 

n 

344,773 

8 

Printing and paper 

1 2 

133,072 

0 

Cotton 

37 

227,562 

10 

lextiles (othtr than lotton) 

iS 

166,923 

11 

( lothing 

8 

88,477 

12 

Leather and l>oot and shot 


88,654 

13 

14 

(dash, pottery ehemieals food, etc 

Agn( ulture 

16 

I 

193,204 

30,000 


Publie employees 

4 

24651 

16 

Non manual workers 

6 

58 106 

17 

( tneral workers 

4 

409,896 


1 otals 

196 

3 874,842 


This organization is earned further by the estabhshment of 
group committees For administrative purposes the 17 trade 
groups were lormcd into six group committees as follows (a) 
mining incl quirrying, railways, transport, (b) shipbuilding, engi 
nttring, iron and steel, building, (c) cotton, other textiles, cloth 
ing, leather, (cl) glass, pottery, etc, agriculture general workers, 
(e) printing, public employees, non minual workers, (f) the two 
women members and three members appointed by the general 
council from organizations with women members 
The congress Uso accepted m 1920 as did the Labour Party 
conference of 1921, proposals for the establishment of four joint 
departments {a) research and information, (/;) press and pub- 
licity, (c) international, ind (d) legal This new central machin 
cry resulted in a great expinsion of activities by the general council 
of the T U C Itself and by the council in conjunction with the 
political labour movement In 1925 the general council reported 
to the congress that the rapid expansion of work necessitated 
separate machinery, and on Mirch 31, 1926 the joint departments 
et ased to exist The administritive side of the T U C has now 
departments dealing with organization, trade boards, research, 
publicity, social insurance and international matters 
Council Activities — The general council of the T U C deals 
with a wide range of questions and its authority continues to 
increase It has instituted a standing trade boards advisory council, 
composed of represent itivcs of organizations catering for workers 
covered by the Trade Boards Acts It has its education committee 
which has concerned itself with the problem of adult education, 
whose proposals, ajiproved by the Trades Union congress in 1925, 
were designed to assist in the promotion of educational facilities 
for trade unionists and had been arrived at in agreement with 
Ruskin college, the education department of the Co operative 
Union the Labour college, th( Workers’ Educational Association, 
and the National Council of Labour colleges The object of the 
propos ils was “to provide working class education in order to 
enable the workers to develop their capacities and to equip them 
for their trade union, labour and co operative activities generally, 
in the work of securing social and industrial emancipation Early 
in 1926 the countess of Warwick handed over her estate, Easton 
lodge Dunmow, m Essex to the general council of the Trades 
Union congress for use as a labour college and as a labour centre 
generally, but owing to the financial obligations involved the 
scheme did not materialise In 1927 the general council inaugu- 
rated a scholarship scheme, which provides three scholarships a 


year tenable at the Labour college and Ruskm college respectively 
The general council has taken an increasingly important part 
in large industrial disputes At the Hull congress of 1924, its 
hands were strengthened in this matter In the event of a break 
down of negotiations m a dispute, “the deadlock being of such 
a character as to directly or indirectly involve other bodies oi 
work people affiliated to the Trades Union congress m a stoppage 
of work or to imperii standard wages and hours and conditions ol 
employment, the council may take the initiative by calling repre 
sentatives of the unions into consultation, and use its mfluenti 
to effect a just settlement of the difference ” Before this resolu 
tion was carried, the general council had, m fact, intervened b> 
mediation or the granting of moral and financial support, in dis 
putes m which affiliated societies were concerned In the prolonged 
boilermakers’ dispute in 1924, m the dock workers’ dispute, tht 
tramway dispute in the London area, the Southampton shipyard 
dispute, and the building trade dispute m the same year, tht 
general council used its good offices But the adoption of the reso 
lution of Sept , 1924, placed greater authority in the hands of the 
council On the occasion of the dispute m the coal industry m 
July 1925, the general council appointed a special industrial com 
mittee and took a very prominent part in the negotiations which 
led to the temporary settlement The industrial committee m 
Aug 1925, intervened in the dispute m the wool textile industry 
which had culminated in a stoppage of work In 1927 it took a 
hand in the settlement of the packing-case makers’ dispute in 
Leicester, and in 1928 it assisted in the settlement of a dispute 
between the National Amalgamated Union of Life Assurance 
Workers and the Wesleyan and General Assurance Society Tht 
year 1928 also saw the intervention of the General Council in the 
dispute on the Nottinghamshire coalfield 
In conjunction with the Labour Paity and the Miners’ Federa 
tion of Great Britain the general council established a committee 
early m 1925 to prepare a policy for the coal industry, ind the 
proposals of this joint committee were submitted to the royal 
commission on the coal industry set up by the Government after 
the coal settlement in July 1925 After the publication of the 
royal commission’s report, the general council, through its indus 
trial committee resumed ts consultations with the Miners’ I cd 
eration and was associated closely with the federation during tht 
course of negotiations Finally, it declared a large scale sympi 
thetic strike (commonly called the “general strike” [9 J) and for 
the first time in its history tried to stop all industry 
An important and developing side of the activities of the gtn 
eral council is the forging of closer bonds with the trades and 
labour councils which exist m large numbers up and down the 
country Before 1895 trades councils were represented at the 
annual Trades Union congress But from that date until 1924 then 
was no direct contact between these local representative bodies oi 
trade union branches and the T U C , though the trades councils 
(many of which are local Labour Parties) were affiliated to the 
Labour Party and sent delegates to its annual conferences 
After the establishment of the general council, efforts were 
made to remedy this defect m organization, and in 1925 a model 
form of constitution for trades councils was worked out, arrange 
ments made for the publication and circulation of special literature 
on trade unionism, and a regular monthly statement from the 
general council to the trades councils was inaugurated At the end 
of 1924, there were 476 trades councils known to be m existence 
in Britain, including industrial sections of local Labour Parties 
In 1913 the number was 328 From 1913 to 1924 the aggregate 
affiliated membership rose from i 481 000 to 2,219,000, the latter 
figure representing about two fifths of the total membership of 
trade unions The general council has taken an active part in 
promoting federations of trades councils Since 1927, it has 
refused to recognise councils which are affiliated to the National 
Minority Movement 

Perhaps the most significant amongst the activities of the gen 
eral council, is its efforts under the instructions of the Trades 
Union congress to promote and assist trade union amalgamation 
on the lines of organization by industry Though the general coun 
cil has from time to time brought together unions for discussion 
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of the possibilities of amalgamation, it has realised that much more 
js needed than empirical action of this kind Judged by results 
the efforts to bring about amalgamations the general counal cannot 
be regarded as successful, though it is still too early, having regard 
to the real difficulties of amalgamation, to pronounce this work 
as a failure Its real importance, however, hes in the persistent 
and painstaking labour to reach an ideal, and the certainty that, 
if need be, larger powers will ultimately be given to the general 
council to deal with the problem 
Finance -^Up to 1923, the aflhhation fee of each union affili- 
ated to the T U C was id per member per year In that year 
the fee was raised to 3d, payable quarterly on the full membership, 
including probationary and free members The increased fees were 
required principally for pubhcity purposes and to maintain the 
Daily Herald, the organ of the British labour movement In addi 
tion to the ordinary affiliation fees, each union contnbutes £1 per 
thousand members towards the fee payable to the International 
Federation of Trade Unions Congress affibation fees in 1926-27 
amounted to £27,550 The affiliation fee to the International led 
cration of Trade Unions was £4 592 
The Industrial and the Political Movements — ^As the 
Trades Union congress really gave birth to the Labour Party, it 
lb natural that close relations should always have existed between 
the industrial and political sides of the labour movement From 
1905 onward there existed a joint board representing the parha- 
mentary committee of the T U C , the executive committee of 
the Labour Party and the management committee of the General 
Pedcration of Trades Unions (which like the Labour Party owed 
Its existence to the T U C ) The members of the board were the 
secretary and three members from each of the three bodies But 
in 1914 the congress decided to dissolve the tripartite joint board 
and to establish a new one representing the parliamentary com 
mittee of the Trades Union congress and the executive committee 
of the Labour Party At the congress of 1917 steps were taken to 
insure close co operation between the two committees Joint 
meetings take place and joint action has often been taken 
The conference accepted in 1920 as did the Labour Party con- 
ference of 1921, proposals for the establishment of a national 
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joint council consisting of the chairman and secretary and three 
members of the general council of the Trades Union congress the 
national executive committee of the Labour Party and the execu 
tive committee of the parliamentary party, 15 members in all 
Membership^The growth which has taken place in the affili 
ated membership of the congress since its inception may be seen 
in the table in the preceding column (A Gr ) 

TRADE UNIONS Efforts have been made to trace the 
lineal descent of the trade union movement of the 19th and 20th 
centunes from the gilds of the middle ages But trade unionism 
as we know it, was the creation of modern industrial conditions 
It owes its birth to the capitalist system Viewed after more than 
a century of growth it is seen in its first phase of development 
as an instinctive method of self-protection against the reactions 
of complex economic changes which the workers, in common with 
the rest of the nation, failed to understand In its later phase of 
growth, the trade union movement is seen as a more conscious 
organisation of labour concerned with the status of the worker 
and his place in the economic system Trade unionism is a de 
fensive and offensive instrument for maintaining or improving 
labour standards But it is more than this It is becoming in 
creasingly a constructive agency, aiming at influencing and chang 
ing the world of industry m accordance with labour ideals This 
constructive purpose of trade unionism is promoted in two mam 
ways, — through the assumption by the organised workers of in 
creasing ^‘control” over working conditions and the conduct of 
industry, and through the extension of public ownership m the 
essential industries and services In its activities in the latter 
direction, British trade unionism is political and is allied with the 
Labour Party, which it brought into existence 

The trade union movement has within the space of a century 
become an integral part of the machinery of industrial life Since 
the days when under the repressive legislation of the time local 
trade unions existed as secret and illegal bodies, trade unionism 
has secured for itself well nigh universal recognition from em 
ployers and the public But whilst it is generally accepted that 
the conduct of industrial relations in Great Britain must be on a 
basis of negotiations between organised workers and organised 
employers, there is by no means the same degree of unanimity as 
regards either the part which trade unions should play in the 
future m the direction of the policy of industry, or the lines on 
which industry should develop Nevertheless far sighted employ 
ers realise that trade union organisations must be accorded the 
fullest possible information as to the economic position of m 
dustry and be brought into the discussion of questions of high 
policy in industry Already therefore the door is being opened 
to the claim of the unions for greater “control ” The problem of 
ownership, however, remains a purely political problem to be 
solved by political methods 

The Combination Laws — ^The history of such a movement 
could not be uneventful Time was when by the common law of 
England combinations of workpeople were, with minor excep 
tions, regarded as illegal They were deemed to be contrary to 
public policy, and fell into the category of conspiracies in restraint 
of trade Membership m such a body was punishable by fine and 
imprisonment, and though strictly the common law applied to 
combinations of both masters and men, it was against the latter 
that the law was developed and directed From the time of Ed 
ward I to the end of the first quarter of the 19th century there 
were a seri^^s of legal enactments — ^between 30 and 40 in all — 
which enforced and extended the common law All these measures 
were designed to prohibit and prevent labour organization 
The far-reaching industrial changes which marked the second 
half of the i8th and the beginning of the 19th centunes created 
a situation which gave a new impetus to the establishment of com 
binations of workers Notwithstanding the existence of repressive 
legislation, secret trade societies became more numerous The 
laws against combinations were made more stnngent and more 
general by the Acts of 1799-1800 which remained unaltered until 
1824 In spite of this legislation, which made all combinations 
illegal, trade clubs seem to have continued to exist and were 
tolerated m many trades and m many areas during the first quar 
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ter of the 19th century, though they were always subject to the 
fear of prosecution if they took hostile action against em^oyers, 
and m many cases strikes were suppressed by the conviction of 
their leaders under thesie Acts or the common law of conspiracy 
In 1824 a select committee of the House of Commons was api- 
pointed to enquire, among other matters, into the “combination 
laws ” This committee refiorted that “those laws had not only 
not been efficient to prevent combinations either of masters or 
workmen, but on the contrary had, in the opinion of many of 
both pirties, had a tendency to produce mutual irritation and dis- 
trust, and to give a violent character to the combinations, and to 
render them highly dangerous to the peace of the community ’’ 
They further reported that in their judgment “masters and work 
men should be freed from such restrictions as regards the rate of 
wages and the hours of working and be left at perfect liberty to 
make such agreements as they mutually think proper They there 
fore recommended that ‘ the statute laws which interfered in these 
particulars between masters and workmen should be repealed ’ 
and also that “the common law under which a peaceable meetin 
of masters or workmen might be prosecuted should be altered ’ 
In pursuance of their report, an Act, 5 Geo IV c 95, was at 
once brought in and passed But the immediate results of the 
change which it effected w^ere regarded as so inconvenient, formid 
able and alarming that in the session of 1825 the House of Com 
mons appointed another select committee to re examine the van 
ous problems, and review and reconsider the evidence submitted to 
their predecessors They reported without delay in favour of the 
total repeal of the Act of 1824, ind the restoration of those pro 
visions of the combination laws, whether statutory or customary 
which It had been more particularly intended to abrogate The 
consequence was an act passed in 1825 of which the preamble 
declares that the Act of 1824 had not been found effectual, and 
that combinations such as it had legalised were “injurious to trade 
and commerce dangerous to the tranquilit> of the country and 
especially prejuditial to the interests of all who were concerned 
m them “ The effect of this act was to leave the common law 
of conspiracy m full force against all combinations in restraint of 
trade, except such as it expressly exempted from its operation, 
as It had been before the Act of 1824 was passed It comprised, 
however, within itself the whole of the statute law relating to 
the subject, and under it no persons were liable to punishment 
for meeting together for the sole purpose of consulting upon and 
determining the rate of wages or prices which they, being present, 
would require for their work or piy to their workmen or the 
hours for which they would work or require work in any trade or 
business, or for entering into any agreement, verbd or written, 
for the purpose of fixing the rate of wages or prices which the 
parties to it should so receive or pay But all persons were sub 
jeeted to a maximum punishment of three months imprisonment 
with hard labour who should by violence, threats or intimidation, 
molestation or obstruction, do, or endeavour to do or aid, abet or 
assist in doing or endeavouring to do, any of a senes of things 
inconsistent with freedom of contract which the act defined 
Growth of Trade Unionism — The partial protection ac 
corded to societies for the purpose of regulating wages and hours 
of labour by the law of i82«; led to a rapid multiplication and 
expansion of trade unions and to an outburst of strikes, in which, 
however, partly owing to the widespread commercial depression, 
the workmen were mostly unsuccessful Thus the first impetus 
given to trade unions by the modification of the combination laws 
was followed by a collapse which in its turn was followed (m the 
third decade of the century) by a succession of attempts on the 
part of workmen to establish a federal or universal combination, 
to embrace members not of one but of several trades To this 
new form of combination which excited a good deal of alarm 
among employers, the term “trades union” as distinct from trade 
union was appbed All these general movements, however, proved 
shortlived and the most extensive of them, the “Grand National 
Consolidated Trades Union,” which was formed in 1834 
claimed half a million adherents, only had an active existence for 
i few months, its break-up being hastened by the conviction 
and transportation of six Dorchester labourers for the administra- 


tion of unlawful oaths In the years of depressed trade which 
followed, trade unionism once more decUned, and the interest of 
workmen was largely diverted from trade combinations to more 
general political movements, e g , Chartism, the Anti-Corn Law 
agitation and Robert Owen’s or other schemes of co operation 
From 1845 we trace another revival of trade unions, the charac 
teristic tendency of this period being the amalgamation of local 
trade clubs to form societies, national m scope, but confined to 
single or kindred trades High rates of contnbution, and the pro 
vision of friendly as well as trade benefits, were among the feat 
ures of the new type of union, of which the Amalgamated Societ> 
of Engineers, formed m 1851, was the most important example 
The growth of unions of the new type was followed bv a develop 
ment of employers’ associations in the ’sixties, and by a number 
of widespread strikes and lock-outs, and also by various efforts to 
promote arbitration and conciliation by the establishment of joint 
boards of employers and employed 
A series of outrages at Sheffield and Manchester in 1865-1866 
in which officials of some local trade societies were implicated, led 
to the appointment in 1867 of a royal commission on trade unions 
whose report was followed by the passage of the Trade Union Act 
of 1871, which as amended by subsequent legislation governs the 
legal position of trade unions 

Trade Union Legislation 1871-^ — ^In the meantime, legis 
lation was passed in 1859 to remove doubts as to the meaning of 
“molestation” and “obstruction ” The outcome of the royal com 
mission was, first a temporary measure for the more effectual 
protection of the funds of trade unions, passed m 1869, and sec 
ondly, the two Trade Union Acts of 1871 and 1876 
Under these statutes, construed with the Conspiracy and Pro 
tection of Property Act, 1875, the law relating to combinations 
whether of workmen or of masters entered upon a new phase 
The Act of 1871 laid it down that the purposes of any trad( 
union shall not by reason merely that they are in restraint of 
trade, (a) be deemed to be unlawful, so as to render any member 
of such trade union liable to criminal prosecution for conspiracy 
or otherwise, and (/;) he unhwful so as to render void or voidable 
any agreement or trust It further enacted that certain trade union 
contracts shall not be enforceable by the courts, e g , any agree 
ment for the payment by any person of a subscription or penalt> 
to a trade union, and any agreement to provide benefits to mem 
bers The act also made provision for the registration of trade 
unions, and for the purchase or lease of buildings by trade unions 
The Trade Union Act of 1S76 amended the law of 1871 on mat 
ters of minor administration and provided for the amalgamation 
of unions It altered the definition of trade union 
The Conspiracy and Protection of Property Act, 1875 super 
seded the Criminal Law Amendment Act of 1871 which had been 
opposed by the trade unions and which had proved to be an m 
strument of coercion It laid down that an agreement or combina 
tion by two or more persons to do or procure to be done an> 
act in contemplation or furtherance of a trade dispute should 
not be indictable as a conspiracy if such act committed by one 
person would not be punishable as a crime The act legalised 
peaceful picketing and cases of intimidation or violence were to 
be left to the courts of summary jurisdiction 
The ‘‘New Unionism ” — The period of inflated trade which 
began m 1871 caused as usual, another rapid growth of trade 
unions, of which the most characteristic feature was their exten 
Sion to agricultural and general labourers The years of depression, 
1875-1880, were marked by a series of unsuccessful strikes 
against reductions of wages and by a general decline of trade 
unions, whi(!h did not again revive until nearly ten years later, 
when the new wave of prosperous trade brought with it an out 
burst of strikes, chiefly among unskilled labourers, for improved 
conditions, of which the most notable was the strike of the London 
dock labourers in 1889 These trade movements were accompanied 
by the formation of a large number of unions of a type more 
akin to those of 1830-1834 than to the more modem trade 
friendly society with its high contributions and benefits 
The nineties also saw the spread of trade umomsm to the 
black-coated workers The National Union of Clerks came into 
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existence m 1890, followed shortly by the Shop Assistants* Union 
ind the Amalgamated Union of Co operative Employees 


Trade Union Af ember ship ^ iSg^-igx^ 



From 1892 onwards the progress of trade unionism can be 
traced statistically {see the table) The depression of trade, 1892- 
1895, brought with it, as usual, some decline in trade unionism, 
but though many of the “new unions” collapsed, some of the 
more important have survived to the present time The revival 
of trade which began m i8g6 was naturally accompanied by an 
increase in the strength of trade unions, but the most marked 
charactenstic of this period was the extension and consolidation 
of employers* associations, of which perhapis the most notable is 
the Engineering Employers’ Federation, which was originally 
formed on the Clyde, but gradually extended to other districts 
and became a national organisation of great strength during its 
successful struggle with the Amalgamated Society of Engineers in 
1897-1898 Among the other more important Employers’ Asso- 
ciations and federations of a national character may be men 
tioned the Shipping Federation, the Mining Association, the 
Shipbuilding I ederation, the Federation of Master Cotton Spin 
ners’ Associations, the National Federation of Building Trade 
Employers, and the Incorporated Federated Associations of Boot 
and Shoe Manufacturers 

At the beginning of the 20th century the trade union move 
ment was fairly established The local trade clubs had given 
way to national organisations of considerable size and unions 
existed for practically every type of worker The opening years 
of the century prior to the outbreak of the World War saw a 
considerable expansion of trade uniomsm The number of trade 
unionists doubled between 1900 and 1913 

The Taff Vale Decision — During the last quarter of the 
19th century there were many cases in the law courts affecting 
trade unionism, but by far the most important was the Taff Vale 
case This famous case which was largely responsible for the 
rapid growth of the Labour Party arose out of a local dispute, 
when in 1900 railway workers employed by the Taff Vale Railway 
Company in South Wales came out on stnke without any authority 
from their union — ^the Amalgamated Society of Railway Servants 
The introduction of blacklegs by the management brought the 
A S R S officially into the arena The society granted strike pay 
fo the strikers, and did its best to dissuade the blacklegs from 
continuing at work The strikers undertook picketing, and there 
was some violence, for which, however, the society was m no way 
responsible It neither instigated nor authonsed violence The 
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company, besides prosecuting individual employees, took kgil 
action against the A S R S itself In the first place, it brought 
an action for damages against the society, and m the second plue 
It sought an injunction to restrain the union and its offatrs from 
committing acts calculated to damage the company in its business 
Both actions were successful The A S R S paid out dimagt s 
amounting to £23,000 and the injunction was granted The case 
ultimately reached the House of Lords, and in 1901 the Lords 
upheld the original decision of the court The decision descended 
hke a thunderbolt on the whole trade union movement 

The trade unions and the Labour Party, which the Trades 
Umon congress had brought into existence in 1899 vigorousU 
protested against the result as a decision ot judges making a 
practically new law against trade unions and nullifying the settle 
ment of their status made by the legislature in 1871 , and in June 
1903 a royal commission was appointed to inquire into the subject 
of trade disputes and trade combinations 

The majority of the commission reported in Jan 1906, in tavour 
of an alteration in the law relating to picketing and conspirac) 
but against any alteration of the law as laid down m the Tatf 
Vale judgment Under pressure from the Labour Party, tht 
Government of the day did not accept this conclusion, and a 
different view was embodied in the Trade Disputes Act passed in 
the same year It was enacted with reference to trade union funds 
that “an action against a trade union, whether of workmen or 
masters, or against any members or officials thereof on behalf ot 
themselves and all other members of the trade union in respect 
of any tortious act alleged to have been committed by or on 
behalf of the trade union, shall not be entertained by any court ’ 
although “nothing in this section shall affect the liability of the 
trustees of a trade union to be sued in the events provided for 
by the Trades Union Act, 1871, section 9, except in respect ot 
any tortious act committed by or on behalf of the union in con 
templation or in furtherance of a trade dispute ” 

The Osborne Judgments — This victory for the trade unions 
was speedily followed by another attack The Amalgamated 
Society of Railway Servants again bore the brunt of the struggle 
In 1908 W V Osborne, a branch Secretary of the A S R S , sued 
the society to have it declared that one of its current rules, which 
provided, amongst other things, for parliament iry representation 
and the enforced levy of contributions from him and other mcm 
bers of the society, towards the payment of salaries or maintc 
nance allowance to members of parliament pledged to observe 
and fulfil the conditions imposed by the Labour Party was ultra 
vtres and void The case was decided in the King s Bench against 
Osborne, but the judgment was reversed by the court of appeal 
whose decision was upheld by the House of Lords on Dec 21 
1909 This meant that the Libour Party m the House of Com 
mons would have to find other ways and means than contnbu 
tions from trade unionists 

The labour movement turned its energies to the reversal of 
the Osborne judgment The Labour Party abolished the pledge 
referred to above, and when the payment of members was intro 
duced — a measure which was largely a direct result of the Osborne 
judgment — it discontinued the payment of allowances to elected 
Labour candidates After the elections of 1910 the Labour Partv 
demanded legislation but it was not until 1913 that compromise 
was reached in the Trade Union Act of that year This measurt 
permitted political action and enabled unions to carry on anv 
lawful activity which v/as authorized by its rules But the la^^ 
imposed certain restrictions on the political activities of the 
unions A trade union which wished to engage m pohtical ac 
tivities was required to take a ballot of its members and to 
obtain a majority of those voting in favour of such action The 
umon, after a successful ballot, had then to draw up politic il 
rules, in a form approved by the chief registrar of friendly socu 
ties A separate political fund was to be established from which 
all expenditure on political purposes as defined by the Act was 
to be met Lastly, any member of the union who objected to 
the pohtical levy was, on signing an approved statement, to be 
exempted from all political contributions without forfeiting his 
tights as a member of the organisation 
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Industrial Unrest —In the meantime, whilst the mmd of the 
trade union movement was exercised by the Taff Vale and Osborne 
decisions, there was a growing volume of industrial unrest Prices 
had for some time been rising, and real wages were falling Trade 
unionism was stronger than ever it had been, but it held back 
from action m view of the Taff Vale decision After the passage 
of the Act of 1906, however, many strikes broke out There was 
in 1907 a prolonged dispute on the railways In 1909 and 1910 
there were frequent strikes in the mining areas The boilermakers 
and the cotton operatives were involved in disputes Broadly 
speaking, these disputes were unsuccessful, and rising prices swal 
lowed up such wage increases as had been obtained But through 
disappointment with the results of parliamentary action, the 
banner of “direct action” was raised The propaganda of the 
Social Democratic Federation and the Independent Labour Party 
was for the time, at any rate, overwhelmed by the propaganda of 
Jnduhtrnl Unionism and Syndicalism, and a little later of Guild 
Socialism The trade union, m the eyes of those under the influ 
enee of the new intellectual ferment, was not merely a means of 
defence and a method of collective bargaining, it was a weapon 
with which to destroy capitalism Militant Industrial Unionism, 
IS preached by the Industrial Workers of the World {q v ), found 
few adherents Syndicalism found no home in Britain except m 
South Wales At the same time, it is undoubtedly true that these 
gospels influenced the outlook of the trade union movement, 
stimulated the movement towards federation and amalgamation, 
and prepared the way for the doctrines of Guild Socialism 

The active agitition of the theorists and the rapid growth in 
trade union membership in the years immediately prior to the 
war brought the general labour problem into greater prominence 
than ever it had enjoyed The World War broke out and Trade 
Unionism was faced with new problems 

The War and After — From the period immediately prior 
to the outbreak of the World War down to the present time, the 
chief features of British trade unionism have been — 

(1) The improved organizition of and extension of trade unionism 
amongst “general workers” and women in agriculture and on the 
railways and in the public services and professions 

(2) The increasing importance of the trade unions in the com- 
munity, and in the administration of legislation, 

(s) Th( consolidation of trade union forces through the processes 
of amalgamation and federation, 

(4) Ihe growing authority of the executive bodv of the Trades 
Union congress 

(5) Iht ‘ General Strike” and the Iride Union and Trade Dispute 
Act 1927 

Growth of Membership — Tnde union membership increased 
before and during the World War, especially among women, the 
curve rising rapidly during its later years and culminating in the 
peak period of 1920 after which it progressively declined during 
the yeirs of depression, recovering a little during 1924, but falling 
away again especially after the “general strike” in 1926 

The highest degree of organisation amongst women is to be 
found m the cotton industry, where about 62% of the women 
workers are in the unions In the bleaching and dyeing trades, 
which are closely associated with the cotton industry, 50% of 
the women are organised, in the boot and shoe trade 48%, in 
printing, paper and bookbinding 36% , m the wool textile trades 
32%, in linen and jute 28 i per cent Amongst shop assistants 
and clerks and in the food, drink and tobacco trides, on the 
other hand which employ in all over 750,000 women workers, 
the degree of organisation is very small Only 8% of the women 
shop assistants and clerks are members of unions and 2% of the 
female employees in the food, drink and tobacco trades 

Before the war the battle for the recognition of trade unionism 
was really won and the principles of trade unionism, which had 
been laid down primarily by the craft unions, were applied on the 
one hand by the larger body of semi skilled and unskilled work 
ers, and on the other hand by the “black coated proletariat” — ^the 
salaried employees and professional people, such as public serv 
ants, draughtsmen, actors, salesmen, teachers and journalists 

After 1914 new organisations arose and others which existed 
precariously before the war were put upon a firm foundation 
Some of the new bodies, such as the Bank Officers’ Guild, have 


Trade Umon Member ship 

(All trade unions, registered and unregistered, m Great Britain 
and Northern Ireland) 

The following table shows the total number of umons known to have 
been m existence in Great Britain and Northern Ireland m each year 
from 1913 to 1926, and their agijrepte membership to the nearest thou 
sand (The fibres of membership include members in overseas branches 
and m Irish tree State branches of such unions but wholly exclude 
xmions having their head ofiices m the Irish I ree State) 


Year 

Number 
of trade 
unions at 
end of 
year 

Membership at end 
of year 

Percentage 
increase (+) 
or decrease 
(— ) on total 
membership 
of previous 
year 

Males 

r emales 

1 otal 

i 9 n 

1,260 

Thousands 

3»702 

Ihousands 

433 

Thousands 

4 ,M 5 

+ 21 0 

1914 

1,260 

5,708 

437 

4,145 

+ 03 

IQIS 

1,229 

3,868 

491 

4,359 

-h 5 2 

1916 

1,22c; 

4,018 

626 

4,644 

-f 6 5 

1917 

1,241 

4,621 

878 

5,499 

+ t8 4 

1918 

I 264 

3,324 

I -09 

6,533 

f-18 8 

iQig 

1,360 

6 600 

1,3-6 

7,926 

+ 21 3 

1920 

1,562 

6 , 9 QS 

1,342 

8 337 

+ 52 

1921 

1,250 


1,005 

6,62 

— 20 6 

1922 

1,-04 

4,743 

871 

5,616 

“IS 2 

1023 

4 ,S 97 

8t6 

5,413 

! - 3 6 

1924 

1 159 

4 , 7 ^' 

813 

5,534 

f 2 2 

192s 

1,144 

4,666 

831 

5 497 

- 0 7 

1926 

1,129 

4,401 

807 

5,2oS 

- 5 2 


not ds yet affiliated with the Trides Union Congress but thev 
nevertheless exist for avowed trade union objects The National 
1 ederation of Professional, Technical, Administrative and Super 
visory Workers was established in order to bring together the 
vanous organizations of non manual workers 
The steady growth in trade unionism immediately prior to th( 
war may be attributed partly to a trade prosperity and partly 
to a recognition amongst all grades and types of workers of the 
need for effective organisation Certain legislation such as the 
Trade Boards Act, 1909, and the National Insurance Act, 1911 
strengthened the position of the trade union movement 
The increased membership during the World War was partl> 
due to the influence of higher wages — which invariably result m 
enlarged trade union membership As the war went on high 
hopes were held out of a brighter future for the workers, the 
workers themselves, whose services, the community had realised 
were essential to the prosecution of the war and to the satisfac 
tion of the nation’s needs, visu ihsed more clearly their power in 
the State and saw in trade unionism a weapKin to enable them to 
maintain m the time of [x^ace the place their services had won 
for them in time of war But there were other factors operating 
Particularly in the munition trades trade union membership be 
came virtually compulsory The Government itself, and a large 
number of employers actually encouraged workers in the larger 
industries to join a union Towards the end of the war the pub 
lication of the reports of the committee on employers and em 
ployed (better known as the Whitley committee) and their adop 
tion by the Government, gave a new importance to the organisa 
tions of employers and workers, and in their desire to promote 
the establishment of joint industrial councils (and interim indus 
trial reconstruction committees when the joint industrial council 
was not possible), members of the Government emphasised the 
value of effective organization (56^ Industrial Relations) 

As a consequence of these various influences, between the earh 
days of the war and the year 1920, the membership of trade 
umons doubled, reaching the figure of 8,337,000, of whom 6,995 
000 were men and 1,342,000 were women During this time the 
number of women trade unionists was actually trebled Similarly 
there had been phenomenal increases in the membership of unions 
catering for the less skilled workers Before the war, what are 
known as the general labour unions had already become factors of 
some importance m the trade union movement During the war 
period, their strength increased rapidly The number of organised 
non manual employees also rose much above the pre war level 
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Tradi Union Memhtrskip {AU Unions) Gnat Britain and Northern Ireland 


Group of unions 

No of trade 
unions at 
end of 
1926 


Membership at end of 



Peicentage inertase (|) 01 
de( rcase f— ) m membej 

, » 4 , ..,1 ... 


1926^ 



T 92 S 


pa led 

iiiu ui ii) u rum 
With t 11(1 of TQ 5 


Males 

Females 

Total 

M lies 

I ( males 

I otal 

Malts 

I cm lies 

I otal 

Agriculture, horticulture, etc * 

2 

38,341 

992 

30 33 5 

46 149 

* "3 

47 , 26 '’ 

— 16 9 

— 10 9 

~ 16 8 

Mining and quarrying 

1 I 

783,418 

3 533 

786,951 

90 (;,S 35 

5 167 

913,302 

“"13 9 

~ 6 ^ 

-M 8 

Pottery and glass 

1 

16,392 

11,874 

28,266 

17,329 

12,366 

29,695 

“54 

- 4 0 

~ 48 

Metals machines, conveyances 
etc ^ 

Iron steel tinplate etc, 
manuf ii turc 

7 


1,052 

84,604 

86,61 j 

I 04’ 

87 6^5 

“ 3 5 

4 “ 1 0 

“ 5 , 

rnginetnng, iionfounding 
shipbuilding other metal 
working and vchide build 
mg* 

log 

566,891 

6 33b 

573,227 

587,989 

6,760 

594,740 

- 3 6 

“ 6 3 

- 5 6 

1 little 

Cotton 

172 

140 874 

225 718 

366 59:: 

140 424 

229,045 

570 569 

+ 0 ^ 

- T 8 

— J 0 

Wool worsted ind shoddy 

8 

0 » 3 s 3 

4 534 

93 887 

So,?o 5 

41,095 

91 600 

4 1 7 

+ 5 3 

4 - 2 s 

J 1 IX and jutc 


JO 74 

3 6 / 

?'i, 94 <> 

10434 

"5,215 

H 66g 

-« T 7 

f I 8 

h 0 8 

Ilosu ry 

6 

4 7 t> 

14 584 

19 320 

4 577 

16 68(^ 

21, 66 

+ 3 :> 

— T 2 6 

- 9 2 

Bleaching dyeing, finishing 
cU 

33 

38733 

17843 

76 600 

61 086 

18 962 

80 0^8 

“ 38 

“ 5 0 

- 1 5 

Othtr textile 

25 

1 1,124 

15 t88 

26,312 

11,47 

16 177 

"7,640 

-• ^ 0 

— 6 r 

-- 4 S 

( lothing 

Boot and shoe 

y 

61 740 

8 042 

90,691 

6s r86 

7 04 

91,1 8 

- 2 ^ 

4-36 

— 0 5 

1 adoring ind otht r ( lothing 

20 

30 429 

44,893 

75,324 

30 796 

4 s , 751 

76550 

~ I ^ 

~ 1 9 

- 1 6 

1 00(1, drink ind tobicco 

7 

24 m 

3,314 

29,553 

23.843 

3 "05 

29,048 

d 1 7 

4 - - I 

-f* 1 7 

W oodworkmg and furnishing 

1 urnishing 

S 

6 084 

3 390 

29 483 

29 555 

3,838 

3 5 iQJ 

“11 7 

— n 9 

-11 7 

Othi r 

0 

33,013 

909 

33,924 

5 578 

I 094 

35,672 

+ > 3 

— 16 9 

4-07 

P ipcr, printing, etc 

7 

H ,074 

44,JoS 

187, 

15 N 729 

1 34 361 

207,090 

“ 64 

-187 

- 9 6 

Budding public works, contnet 
ing etc 

I^ncklijirs and masons 
( iqii liters ind lomers 

Punters and dec 01 itors 
Builders labouicib^ 

Other 

Ollur manufaetuiing industries^ 

4 

I 

7 

7 

21 

3 h 

66,17^ 
IT4 989 
48 934 
51 fOi 
46 1566 

17 621 

0 776 

66,175 

1 J4 989 

48,934 

ST 461 
46 566 

24 307 

65 917 
114 3 I 
so S28 
30 I'll 
t 5 433 

10 44<8 

1 

3 799 

65 017 
114 521 
50828 

39131 

43 4 33 

25 47 

-f 04 
-)~ 0 4 
~ 3 7 
“15 0 
+ 7 

“94 

4-168 

4-04 

4-04 

- 3 7 
-15 0 

4 - 7 2 

- 3 4 

1 ransporl^ 

Railway servu e 

0 

4S7 7S6 

4 07 -, 

401,861 

3 ^ TOO 

3 6O4 

3 8 764 

~ 6 S 

- 8 1 

- 7 0 

W itir transport 

IS 

07 7 0 

iSo 

97 900 

86 2,7 

194 

So 451 

d 1 5 5 

- 7 2 

1 15 2 

Other (road tnnsporl dock 
labour, eU )* 

J 7 

374,810 

I ,050 

?86,86o 

417,947 

1 757 

450 704 

-ro ^ 

“55 

— TO 

(onimtrec, distribution and ii 
n inee 

( ommercc ind distrdiution 

lO 

100 ^84 

38 819 

139 20i 

101,825 

40 938 

14^ 763 

- I 4 

^ 2 

- ^ 

Banking and inbunme 

'Jl 1 

T 177 

3 8og 

77986 

75 780 

3 359 

70,150 

— 2 

4-84 

- I 5 

National and local government 

262 

7 39 

SO 678 

552 070 

271,294 

6 t ,<)5 3 

333, ’47 

4 " 0 4 

“ 3 7 

~ 0 4 

I eac lung* 

17 

69 493 

130 307 

200 OQO 

67,650 

128,957 

196 607 

4 - 2 7 

4 - I 3 

4 - I 8 

1 nl( rtainments and sport 

7 

26,905 

3,507 

32,502 

27 574 

3,470 

3 844 

- I 4 

f 0 7 

— I 0 

Miscellaneous^ 

43 

42,668 

5,078 

46,646 

44,391 

4 102 

48 40 3 

- 3 9 

- i 0 

~ 38 

( enenl laliour* 

2 

426 067 

46578 

473,545 

440 545 

47 805 

488 ^50 

- ^ T 

— 2 6 

- 5 0 

I otals* 

I 1*0 

4 401 33b 

807,042 

5 208,398 

4,666,279 

830,343 

5,496 622 

“ 7 

- 8 

- 3 


^The IQ26 figures are subject to slight revision Some unions cannot give separately exact numbers of male and femile members 1 stimatcs 
h iv( , therefore, been giv c n 

1 he figures are exclusive of the membership of the general labour umons for which see Genfral Labour 

®The total membership shown for all trade unions includes members in the Irish Free State and other overseas branches numbering approxi 
niately 58,000 m 1926, of whom 30000 were engineers and other metal workers, and 16,000 were railwaymen and other transport workers In 
compiling the figures for teachers while certain associations, the majority of whose members are also members of the Nation il Union of 1 cat hers 
have been omitted, others which have also some members in this union, have been included, but the extent of this duplication is not ascertainable 
precisely When allowance is made for all these factors, the net number of trade union members in Great Britain and Northern Ireland is esti 
mated to have been nearly 5 i40,<x)o at the end of 1926, compared wnth about 5,425,000 at the end of 1925 

^Leather, chemicals, rubber, brushes, musical instruments, etc 

*The figures for these two groups arc affected by an amalgamation, a union with over 20,000 members which was grouped under general 
liboiii m 1925, having become merged in a transport union in 1926 

^ The figures exclude teachers’, tramway workers’ and general labour unions for which see 'tEACHiNC, Transport and Gfneral Labour 

^ Including unions of clerks, chemists, foremen, etc , when not classifiable by industry 
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But just as rising wages are closely followed by a rise m the 
curve of trade union membership, so unemployment and falling 
wages are accompanied by a decline in it The onset of the grave 
trade depression after the temporary post war boom led to a 
decline of trade union membership amounting to 20 6 % in the 
first 12 months, and a further 15 2% m 1922, the total roll of 
trade unionists falling m two years from 8,337,000 to 5,616,000 
The net loss on the previous year’s figure was less than 4%, 
whilst during 1924 there was a net increase 
The backwash of the trade depression, and the disillusionment 
which followed the shattered dreams of post war ‘^reconstruction” 
had spent themselves The trade union movement had shed the 
temporary passengers, and those who entered its ranks through 
the abnormal influences of the war and early post war penods, 
and a definite attempt to §tem the tide and re create a powerful 
trade union movement had begun to take effect The established 
minimum trade union membership may be taken as being about si 
millions, an increase of over a million on the figures of 1913 
From 1924 onward the general council of the Trades Union 
congress has pursued a policy of propaganda, first by means of 
a national “back to the unions” campaign and then by special 
activities with a view to the spread of trade unionism amongst 
women and agricultural workers respectively, whilst individual 
unions, though impoverished as the result of the long depression 
renewed their efforts to secure an increasing membership But 
the efforts which were made to increase trade union membership 
met with a rebuff as a consequence of the National Strike of 
1926, which led to a shrinkage of membership Since then, how 


ever, orgamsmg activities have been resumed with the result 
that members are being recovered After 1926, the trade umons 
were far more concerned with rehabilitating their membership) 
and finances than with the formulation of new demands Indeed 
their negotiations were primarily directed towards defending exist 
ing standards The weak negotiating position of the unions was 


Trade Dtspuks 

(Great Britain and Northern Ireland) 


Year 

Number of 
disputes 
bcgmnmg 
m the year 

Number of workpeople 
involved in disputes 
beginning m the year 

Aggregate 
duration m 
working days 
of all dis 
putes m 
progress 
during the 
year 

Directly 

Indirectly 

1919 

i »352 

2,401,000 

I go 000 

54,970,000 

1920 

1,607 

1,779,000 

153,000 

26,570,000 

1921 

765 

1,770,000 

51,000 

85,870,000 

1922 

576 

512,000 

40,000 

19,850,000 

1925 

628 

343 iOoo 

62,000 

10,670,000 

1924 

710 

558000 

55,000 

8,420,000 

1925 

603 

401,000 

40,000 

7,950,000 

1926 

323 

2,724,000 

10,000 

162,230,000 

1927 

30S 

90,000 

18,000 

1,170,000* 

1928 

1 302 

j 80,000 

44,000 

1,410,000 


*ln 1927 there were fewer disputes with a smiUcr number of people 
involved than in any year during the 40 years for which statistLs arc 
available 


Memhershtp ( 3 /ii/t, F email and Total) at tht End of Each of tho \ lar^ 1920^ ^924, ^92^f and 1926 


C roup of unions 

1913 

1920 

Males 

1924 

1925 

— 

1926^ 

1913 

ig’o 

le 

malts 

1924 

1025 

1926* 

1913 

1920 

Total 

1924 

1925 

1926’ 


Thou 

Thou 

Thou 

Ihou 

Ihou 

Thou 

Thou 

Thou 

Thou 

Thou 

Ihou 

Thou 

Ihou 

Thou 

Thou 


sands 

sands 

sands 

sands 

sands 

sands 

sands 

sands 

sands 

sands 

sands 

sands 

sands 

sands 

sands 

Ajijnculture horticulture, etc * 

20 

207 

60 

46 

38 

1 

3 

I 

I 

1 

21 

210 

61 

47 

39 

Mining and quarrying 

Metals, machines, conveyances, 

919 

1,150 

967 

910 

783 

I 

8 

4 

4 

4 

920 

i,ii;8 

971 

914 

787 

etc* • 

Textile 

S39 

CIS 5 

697 

975 

651 

1 

18 

7 

8 

7 

560 

1,173 

704 

683 

658 

Cotton 

Bleaching, dyeing, finishing, 

158 

165 

142 

140 

141 

214 

20:> 

2 8 

^30 

226 

372 

460 

370 

370 

367 

etc 

S8 

80 

61 

61 

59 

9 

32 

19 

19 

18 

67 

II7 

80 

80 

77 

Other textile 

48 

81 

76 

77 

77 

36 

174 

92 

99 

98 

84 

255 

167 

176 

175 

Clothing 

83 

no 

93 

94 

92 

25 

126 

72 

74 

74 

T08 

236 

165 

168 

i6() 

Woodworking and furnishing 

45 

81 

61 

62 

59 

I 

6 

5 

5 

4 

46 

87 

66 

67 

6^ 

Paper, printing, etc 

Building, public works con 

84 

^SS 

143 

153 

143 

7 

72 

51 

54 

44 

91 

227 

194 

207 

187 

trading, etc* 

Other manufacturing Indus 

243 

565 

332 

3 54 

328 






243 

563 

332 

334 

328 

tnes^ ^ ® 

I ransport* 

Railway service 1 

53 

93 

62 

61 

58 

4 

47 

! 22 

‘3 

24 

57 

140 

84 

84 

8 

327 

606 

502 

523 

488 


12 

5 

6 

4 

327 

618 

507 

520 

492 

Other 

Commerce, distribution and fi 

366 

638 

510 

504 

473 

I 

12 

1 

13 

12 

367 

650 

523 

S17 

48s 

nance 

100 


174 

176 

175 

20 

I 2 I 

45 

46 

44 

120 

400 

219 

222 

217 

National and local government* 

211 

367 

262 

271 

272 

23 

95 

59 

62 

60 

234 

462 

321 

333 

33 

Teaching* 

49 

fi 3 

62 

68 

69 

64 

135 

233 

12Q 

131 

125 

198 

IQS 

197 

200 

Miscellaneous® 

57 ! 

130 

71 i 

71 

70 

3 

24 

II 

10 

9 

60 1 

154 

82 

81 

79 

General labour* 

322 

1,067 

447 

440 

427 

23 

162 

46 , 

48 

47 

345 

1,229 

493 

488 

474 

Totals'* 

3,702 

6,996 

4,722 

4,666 

4,401 

433 

1,341 

812 

832 

807 

4,13s 

8,337 

5,534 

5,497 

5,208 


^ The 1926 figures are subject to slight revision Some umons cannot give separately exact numbers of male and female members Estimates 
have therefore been given 

* 1 he figures are exclusive of the membership of the general labour unions for which see “General Labour 

* The total membership shown for all trade umons includes members in the Irish Free State and other overseas branches numbering approxi 
matcly 58000 in 1926, of whom p,ooo were engmeera and other metal workers, and 16,000 were railwaymen and other tran^ort workers In 
compiling the figures for teachers, while certam associations, the majority of whose members are also members of the National Union of Teachers, 
have been omitted, others, which have also some metnbers in this union, have been included, but the extent of this duphcation is not ascertainable 
precisely When allowance is made for all these factors, the net number of trade union members m Great Britain and Northern Ireland is esti 
mated to have been nearly <,140,000 at the end of 1926, compared with about 5,425,000 at the end of 1925 

* Leather, chemicals, niober, brushes, musical instruments, etc 

‘‘The figures for these two groups are affected by an amalgamation, a union with over 20,000 members which was grouped under general 
labour m 1925, having become merged in a transport union m 1926 

•The figures exclude teachers*, tramway workers’, and general labour unions for which see “Teachmg,” “Transport” and “General Labour 

^ Includmg unions of clerks, chemists, foremen, etc. when not classifiable by mdustry 

•Comprising pottery and glass food, drink and tobacco, and other manufacturing mdustnes shown m table on p 377 

® Comprising the entertainments ana miscellaneous groups shown in table on p. 377 





great BRITAIN] 


TRADE UNIONS 


one 6f the reasons for the lull m industrial stoppages after the > 
settlement of the miners’ dispute m 1926, whilst it was a con j 
tributing factor in the acceptance of the idea of the “Mond 
Turner” discussions The ebb and flow of direct action since the 
war IS reflected in the table above (p 378) 

The broad distribution of trade union membership amongst the 
various industries is shown in the table on page 381 

The post-war period has been one of mixed gams and losses 
The unions m many industries secured the eight hour day, and 
apart from the increase of hours in the mines in 1926, the reduc 
tion in working hours is the most solid achievement standing to 
the credit of the trade union movement In some industries the 
unions have succeeded in maintaimng real wages, in others they 
ha%e had to make concessions A feature of the disputes since 
the war has been what many people regard as their political char- 
acter It is certainly true that there has been more Government 
intervention and even participation m disputes than ever before 
The coal problem, which has dominated the post war industrial 
situation was the direct cause of the so-called “general stnke ” 

In July 1925, the TUC general council promised its 
full support to the Miners’ Federation even to the extent of a 
sympathetic strike This step, however, was averted only to be 
implemented m the following year The strike called by the 
TUC general council, on the decision of a conference of trade 
union executives was the first occasion when the general council 
actually directed a stoppage, and it was the largest strike ever 
waged in British history The “general strike” and the defeat of 
the Miners’ Federation was followed by the Trade Disputes and 
Trade Unions Act of 1927 

The Trade Disputes and Trade Unions Act — The history 
of Trade Union legislation prior to 1927 had been a history of 
liberation for the trade unions Adverse decisions of the law courts 
were rectified by Parliament The Act of 1927 definitely restricts 
trade union rights 

The principal changes which it makes m the law may be sum 
mansed as follows — 

(1) Sympathetic strike action (whether on a national or local scale) 
if designed or calculated to coerce the Government cither directly or 
bv inflicting hardship upon the community is illegal, provided it 
IS not within the trade or industry m which the original dispute arose 
(Section I r 1 1 ) 

(2) Lockouts are also similarly illegal 

(3) All primary stnkcs not connected with disputes over hours, 
wages or other conditions of employment are illegal, if they are 
designed or calculated to coerce the Government either directly or 
by inflicting hardship upon the community, e g , a national coal stnke 
to secure a statutory minimum wage (Section i [1 1 ) 

(4) Any stnke declared to be illegal by the Act will be none the 
less illegal, even though the workmen may have lawfully terminated 
their contracts of employment by due notice (Section i [i] ) 

(5) A criminal liability is imposed on all union officials, which would 
include branch officials, shop stewards, members of stnke committees, 
whether national, d^stnet or branch, and all other persons (excepting 
the workmen themselves) who m any way take part in or act in 
furtherance of any strike which is made illegal by the Act, even 
though they may be unaware of the facts or circumstances which 
render the stnke illegal Moreover, the individual workman who, 
in addition to ceasing work, acts as a strike picket or in any other 
way renders active support will be criminally liable (Section i [2] ) 

(6) In the case of strikes made illegal by the Act, the liability of 
union funds m respect of damages which may be awarded to 
employers and others, as imposed in the Taff Vale case, is restored 
(Section I [4] ) 

(7) In the case of strikes made illegal by the Act, members expelled 
by their trade unions for breach of rule, eg, members who remain 
at work after a strike has been called m accordance with the rules 
of the union, are given the nght to claim damages, which will be 
payable out of the Union fund This nght is made retrospective so 
as to cover the 1926 general strike (Section 2 ) 

(8) The statutory nghts of trade unions to use their funds for 
political purposes are taken away, and the Act gives trade unions 
little in return which they do not possess Under the present law, 
namely, the right which any group of individuals enjoys voluntarily 
to subsenbe to a common fund The 1927 Act, therefore, takes away 
the substantive legal nghts conferred on trade unions by the 1913 
Act, and, accordingly, is ftiore than a mere change of machmery from 
“contracting-out” to “contracting in ” (Section 4 ) 

(9) Civil servants are prohibited from joining any trade union 
which is not confined to employees of the Crown, or which has 
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political objects, or which is affiliated to any outsidt industrial or 
political orgamsationb, eg, the Trades Union Congress or the Labour 
Party Any civil servant who fails to observe the above provision 
IS hable to be dismissed from his emplo>ment, together with the 
loss of his pension (Section 5 ) 

( 10 ) Liability of municipal employees, or employ ets of any public 
authority, eg, Port of 1 ondon Authorit>, for bre ichcs ot their 
contracts of employment to be a criminal as will as a (ivil InbiliU 
and so renders them hable to criminal prosecution, as well as the 
civil liability to pay damages (Section 6 ) 

(ri) The attorney general is given the right to interfere in union 
affairs by means of an apphcation to the court to restrain the exptndi 
ture of union funds m support of stnke action, dechrtd illegal under 
Section I of this Act In this connection it should bt noted that 
under the present law, costs cannot always be obtained against th< 
Crown, even when it loses the action (Section 7 ) 

Trade Unions and the Community — I he growth of tridc 
unionism has meant that the trade unions have become an integral 
part of British social machinery This development Ins taken two 
mam lines In the first place, the trade union is now regarded as 
the normal machinery for the prevention and settlement of dis 
putes The State itself regards trade unions as responsible repre 
sentative bodies They are called into consultation by the Go\ 
ernment in times of dispute, and their leaders are invariably the 
spokesmen and advocates of the workers before courts of enquiry 
set up under the Industrial Courts Act They express the workers 
point of view before royal commissions and Government Com 
mittees, and the labour members of such investigating bodies are 
drawn from the ranks of organised labour On the Whitley coun 
cils in the Government services, the staff side is conducted by 
the representatives of the civil service unions The joint indus 
trial councils concerned with services m which local authorities 
are interested are, like all other such councils, composed on the 
workers’ side of trade unionists The trade unions have won for 
themselves a definite place m the system of “industrial govern 
ment,” and they are parties to the industrial agreements which 
govern the relations between employers and employed lay down 
the methods of consultation and negotiation, and determine wages 
and working conditions 

Share in State Administration — In the second place, the 
trade unions play an important part in the administration of cer 
tarn legislation When the Trade Boards Act, 1909, was passed 
It was apphed to four trades m which trade unionism was weak 
and at the outset the interests of the workers were in large meas 
ure m the hands of the National Anti-bweating League and the 
Women’s Trade Union League But trade unions have since been 
extended to almost every industry The Trade Boards Act of 
1918, which amended and broadened the original Act, extended the 
minimum wage to trades to which hitherto the Act of 1909 had 
not been apphed (See Trade Boards ) 

The Corn Production Act, 1917, set up agricultural wages 
boards on which the representatives of the unions catering for 
agricultural workers sat The boards were, under the law, en 
gaged in establishing binding rates of wages The unions obtained 
a new status, and the Corn Production Act gave a new impetus to 
the difficult task of organising these workers When the act was 
repealed in 1921 the trade unions had nearly 300,000 members 
employed in agriculture In 1924 the Labour Government re 
established the system of wages boards, and the unions concerned 
are represented on the boards 

The National Insurance Act of 1911 opened the door to trade 
union participation in its administration Part I of the act dc ilt 
with health insurance and provided, in general, for the payment 
of State benefit under the scheme by approved societies Many 
trade unions formed trade umon approved societies to administer 
the health insurance scheme, and these have become important 
agencies in the conduct of this vast system of social insurance 
A National Association of Trade Union Approved Societies exists 
to protect the interests of the constituent societies, and it played a 
prominent part in the opposition to Part I of the Economy Act 
of 1926, which reduced the State contnbution to health insur 
ance The insurance activities of the unions have not only asso 
ciated them with the worbng of an important piece of legislation 
but have consohdated, and m some cases strengthened, the posi 
tion of the umons with their own members 
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Part II of the National Insurance Act, 1911, dealt with unem- 
ployment insurance, but the scheme was a limited one Compul- 
sory insurance against unemployment was widely extended by the 
Unemployment Act of 1920 to cover nearly 12,000,000 workers 
Provision was made whereby trade umons which ordinarily dis- 
tributed out of work pay to their members should, subject to 
certain conditions, be allowed to administer the State Scheme, 
and pay the State benefit to their members, for which service the 
unions received an allowance Many umons applied this provision 
of the act, but the reduction of the administration allowance from 
IS per week benefit paid to sixpence led to some unions ceasing 
to administer the act At the end of 1928, however, unions 
with a membership of 962,370 were still operating under Section 
17 of the Act of 1920, and in order to secure a common policy on 
matters affecting their position under the Unemployment Insur- 
ance Acts, the unions concerned set up a standing committee, 
which acts with the Trades Union congress general council 

On the local employment committees and juvenile advisory 
committees attached to the employment exchanges and on the 
juvemle choice of employment committees of local authorities, 
the trade unions are represented, whilst when “uncovenanted” or 
“extended” benefit was introduced, they were actively associated 
with the employment exchange rota committees for the admmis 
tration of this form of benefit 

During the progress of the war the trade unions were intimately 
connected with the conduct of certain phases of national affairs 
In March, 1915, the Government came to an agreement (known 
as the Treasury agreement) regarding the production of munitions, 
which included compulsory arbitration, the relaxation where nec 
essary of trade union rules, and the limitation of profits in mum 
tions industries I rom then onwards, the unions were called upon 
to assist in accelerating the production of munitions, m admmis 
tering certain of the controls which were instituted (such as those 
in the cotton and wool textile industries) and in the selection of 
men for war service Parts of the Treasury Agreement were 
embodied m the Munitions Acts, and offences under these Acts, 
except such as were brought before the ordinary courts, were 
dealt with by specially appointed munitions tribunals Each tri- 
bunal consisted of a chairman, with either two or four assessors, 
drawn equally from panels representing employers and workers 
respectively These bodies played a great part in the admmis 
tration of the Munitions of War Acts 

A “national labour advisory committee on war output” was es 
tablished early in the war together with local labour advisory 
boards in each munitions area The national committee was re- 
placed in 1917 by the Ministry of Munitions trade union advisory 
committee, which was divided into three sections representing the 
engineering group, the shipbuilding group and the general labour 
group A special women’s trade union advisory committee was 
also appointed in the same year to advise the minister on all ques 
tions relating to women’s work Towards the end of the war 
further steps were taken arising out of unofficial strikes in Coven 
try and Birmingham, which, though speedily settled by the trade 
unions concerned, led to the appointment of a Government com 
mittee (on which there was trade union representation) This 
committee, which was critical of the policy of the Ministry of 
Munitions, recommended the establishment of a joint committee 
of employers and trade unionists and the closest possible consulta 
tion, both nationally and locally upon changes and developments 
of policy — proposal which the Government accepted 

The recruiting of men for the army was in the early stages of 
the war left entirely to the War Office But haphazard recruitment 
led to the crippling of essential industries by the withdrawal of 
skilled men in considerable numbers, and to industnal unrest It 
was therefore found advisable to bring trade unions into consulta- 
tion on questions of recruiting 

Similarly, when the Government imposed its control over cer- 
tain mdustnes the trade unions primarily concerned played an 
active part The cotton and wool textile controls may be taken 
as an illustration The cotton control board (set up in 1917) de- 
termined the amount of machinery which was to be run upon 
other than Government orders, and imposed a levy upon concerns 


working full time to pay out of work benefit to workers employed 
by firms suffering from the operation of the raw cotton order 
(which prohibited the purchase of cotton except under hcence) 
and the control board The wool control board, also instituted 
m 1917, consisted of eleven representatives of the trade umons, 
the employers and the War Office contracts department 
After the World War, these vanous forms of organisation came 
to an end, but they had given a new standing to the trade union 
movement Since 1918 the chief administrative activities of the 
trade unions have been in connection with health insurance, un 
employment insurance and trade boards 
The Coniolidation of Trade Unions — ^The movement 
towards consolidation of trade union forces which has been a 
marked feature m recent years was partly the outcome of the 
theoretical teaching of Syndicalism and Guild Socialism, but it was 
largely due to experience and the hard facts of economic life 
Federations have changed from loose alliances to negotiating 
bodies acting on behalf of the constituent unions This develop 
ment is seen m the case of the Engineering and Shipbuilding 
Trades Federation and the Miners’ Federation of Great Britain 
though the latter under the Coal Agreement of 1926 is no longer 
a negotiating body In Nov 1910, on the initiative of the Dockers 
Union, the National Transport Workers’ Federation was formed 
comprising practically all the unions catering for workers em 
ployed in waterside transport including seamen, dockers and 
carters This Federation, however, has since gone out of existence 
rhe Irtple Alhance — The Triple Industnal Alliance which 
was formed in 1914 was in effect, a federation consisting of the 
Miners’ ledcration of Great Britain, the Transport Workers 
Federation and the National Union of Railwaymen, it was thus 
composed of two bodies which themselves were federations and 
one large industrial union The associated bodies were the unions 
concerned in the key industries of coal and transport, and the 
formation of the alliance created some consternation But the 
only occasion when the Triple Alliance decided to embark upon 
industrial action was during the coal stoppage of 1921 when the 
Alliance issued notices calling a strike m support of the miners 
The notices, however, were postponed and then withdrawn on 
April 14 (Black Friday) The result was to destroy the Alliance 
but the asspciation of railway transport and mining unions con 
tinued, as they formed one of the “groups” constituted by the 
general council of the Trades Union congress In 1925 attempts 
were made, largely on the initiative of the Miners’ lederation, 
to establish a new alliance on a broader basis than the Triple 
Alliance, but, as membership of the new alliance involved m some 
cases an alteration of the rules of certain unions, and as the impli 
cations of the proposed association needed careful consideration, 
the completion of the alhance hung fire, and was abandoned 
Textile Trades — In June, 1916, the National Association of 
Unions in the Textile Trade was established Of the 36 unions of 
which the association is composed, 20 represent wool textile work 
ers The association, however, includes, besides workers engaged 
in manufacturing and finishing processes, those engaged in the 
textile machinery trade, and the skilled workers engaged in the 
maintenance of plant The association appoints the workers’ 
representatives on the joint industrial council of the wool textile 
industry But the association also exists to promote trade union 
amalgamation in the industry, and to secure co ordination in the 
case of disputes 

General Workers — ^The General Labourers* National Council 
(established in 1908) developed in 1917 into the National leder 
ation of General Workers, composed of the seven chief unions of 
general workers with an aggregate membership of over 800,000 
Bmldung Trades — ^The National Buildmg Trades Council (rep 
resentative of the 13 chief unions in the building industry) formed 
the basis for the National Federation of Building Trades Opera 
lives established m 1918 

Foundry Trades — ^Early in 1918 the Federation of Foundry 
Trades came into existence to promote amalgama(ion of the 
Umons m the industry, deal with demarcation disputes, and secure 
joint action wherever possible It included about a dozen unions 
with a total of between 50,000 and 60,000 members Three of the 
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unions in the federation — the Friendly Society of Ironfounders, 
the Associated Ironmoulders of Scotland and the Amalgamated 
Society of Coremakers, in 1922 merged to form the National 
Union of Foundry Workers 

The G F T U-— The General Federation of Trade Unions has 
changed its character It does not now take any active part in 
trade union disputes and negotiations or in the work of promoting 
closer industrial organisation The GFTU was formerly the 
medium of commumcation between the British and foreign trade 
union movements, but since 1920 the general council of the Trades 
Union congress has been the representative British organisation 
in the International federation of Trade Unions The chief work 
of the G F T U is m connection with dispute pay Contributing 
associations pay contributions to the federation on the basis of 
their membership, and receive, when involved in a stoppage of 
work, benefit to be paid to their members In 1925 there were 118 
unions affiliated to the federation with a total membership of 
830 316 members 

The following table gives the number and gross membership of 
federations m Great Britain and Northern Ireland at the end of 
tadi year — 


Year 

No of 
fcdtratioiib 

Approximate total 
membership 

IQ13 


4 370,000 

IQ14 

137 

4 730 000 

igiO 

lU 

9 896,000 

1920 

116 

10,749,000 

1921 

105 

8,62^,000 

1922 

95 

6,236,000 

T923 

92 

5 580 000 

1924 

go 

4,442,000 

19-fS 

83 

4 203,000 

1926 

84 

3,909,000 


Ihe number of federations has shown a dechne at the end of 
every year since 1917, except 1926, when there was an increase of 
one In some years the decline was mainly due to the merging of 
local into national organisations 

In many instances trade unions, or branches of trade unions, 
ire affiliated to more than one federation, and therefore a large 
number of trade union members are counted more than once in 
the gross membership given above In the following table the 
actual or estimated federated membership of each federated trade 
union IS counted once only, irrespective of the number of federa- 


Group of trade 
unions 

Total 

membership 
of trade 
unions 
(000 s 
omitted) 

Net federated 
membership 
of trade 
unions af 
filiated to 
federations 
(ooo's 
omitted) 

Percentage 
proportion 
of federated 
memliership 
to total 
membership 


1925 

1926 

1925 

1926 

1925 

1926 

" 

Agriculture, hortitul 
ture, etc 

Mining and quarrying 
Metals, machines, con 
veyances, etc 

47 

914 

w 

7R7 

891 

749 

q8 

95 

683 

658 

333 

30s 

49 

46 

I extile 

626 

619 

599 

573 

96 

93 

Clothing (mcluding boot 
and shoe) 

168 

166 

65 

62 

39 

37 

Woodworking and fur 
nishing 

67 

63 

52 

48 

77 

75 

Paper, printing, etc 

207 

187 

196 

174 

95 

93 

Buildmg 

334 

328 

201 

188 

60 

57 

Railway service 

529 

492 

71 

60 

13 

12 

Other transport 

S17 

485 

II 2 

ng 

22 

25 

Commerce, finance etc 

222 

217 

98 

97 

44 

45 

National and local gov 
enunent 

333 

332 

lOI 

104 

30 

31 

Teachmg 

Miscellaneous 

197 i 

i6s I 

200 

161 

59 

56 

36 

35 

General labour 

488 

474 

in 

89 

23 

19 

Totals 

5.497 1 

S.»o8 

2,889 

2,624 

53 

50 


tions to which the trade union is affiliated, and the table shows 
for the years 1925 and 1926 (a) the total membership (to the 
nearest thousand) of the trade unions in each group, (b) the net 
federated membership (whether of trade unions or of sections of 
branches of trade unions), and (c) the percentage proportion of 
(b) to (a) 

Amalgamatiom. — Federation has in many cases proved to be 
a stepping stone to amalgamation , but in other cases unions have 
merged without the intermediate step of federation The reduc 
tion which IS taking place m the number of trade unions is m part 
due to amalgamations as may be seen from the following table — 


Year 

New unions 
formed 
(other than 
by am alga 
mations) 

Reductions due to 

- 

Net 

reduction 

(-) 

Dissolu 

tions 

Amalgama 

tions 

JQ 2 t 

4 > 

72 

85 

— 1 12 

1922 , 

30 

40 

36 

- 46 

1923 

17 

41 

n 

~ 41 

1924 


17 

H 

- 4 

1925 

20 

31 

7 

t8 

T926 

iZ i 

30 

12 

~ 15 


One of the most striking amalgamations which was carried 
through prior to the Act of 1917 was that which resulted in the 
establishment of the National Union of Railway men Up to 1913 
when It was formed by the merging of three independent unions, 
the railway unions had not yet won full recognition from the 
companies 1 he N U R shares with the Associated Society of 
Locomotive Engineers and Firemen, which is a craft union and 
the Railway Clerks’ Association, the representation of railway 
employees, and with certain other unions, the representation of 
the workers in the railway engineering workshops The N U R 
illustrates both the tendency towards larger scale organisation, for 
Its object IS “to secure the complete organisation of all workers 
employed on or m connection with any railway in the United King 
dom”, and also the incomplete success it has achieved and the 
difficulties inherent in this policy In time, the Associated Society 
of Locomotive Engineers and Firemen and the Railway Clerks 
Association may possibly merge into the National Union of Rail 
waymen, but the organisation of the engineers, boilermakers, 
carpenters and other railway shopmen, for which other unions 
cater, is a problem raising a conflict of principle 
A new method of consolidation was adopted in the establishment 
of the British Iron and Steel and Kindred Trades Association and 
the Iron and Steel Trades Confederation in 1917 The former was, 
m effect, a new union which the various participating unions in 
fluenced their members to join These unions admitted no further 
members, all new members joining the B I S A K T A , and they 
transferred their powers to the Iron and Steel Trades Confedera 
tion, which conducts the work of organisation and negotiation 
When all the members of the participating unions have been 
transferred to the BIS AKT A it will assume the duties and 
powers of the Confederation, which will then cease to exist 
The Amalgamated Engmeenng Union, one of the largest post 
war amalgamations, illustrates the consolidation of craft unions 
The nucleus of the present union was the Amalgamated Society 
of Engineers with which nine other craft unions engaged in en- 
gineering coalesced in 1920 The A E U catered for skilled me 
chanics, but has now opened its ranks to other grades of workers 
January 1921, saw the establishment of the Amalgamated 
Society of Woodworkers, the nucleus of the new organisation 
being the Amalgamated Society of Carpenters and Joiners In the 
same year, the Amalgamated Union of Co-operative and Com 
mercial Employees and the National Warehouse and Genenl 
Workers* Union merged to form the National Union of Distribu 
tive and Allied Workers The Amalgamated Union of Building 
Trade Workers formed at the beginning of 1921 was an amal 
gamation of the Operative Bncklayers* Society, the Manchester 
Unity of Operative Bncklayers and the Operative Society of 
Masons, Quarrymen and Allied Trades In 1922, the Dock 
Wharf, Riverside and General Workers* Union formed the 
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nucleus of an amalgamation under the name of the Transport 
and General Workers’ Union, uniting the National Umon of 
Dock Labourers, the National Union of Vehicle Workers, the 
United Vehicle Workers (which was an amalgamation of the 
Tramway Workers and the Licensed Vehicle Workers) and 
several other unions Ihe Gasworkers’ and General Labourers’ 
Union, as it was originally called, became the National Union of 
General and Municipal Workers, when m July 1924 it absorbed 
the National Amalgamated Union of Labour and the Municipal 
Employees’ Association In 1923, the National Federation of 
Women Workers was merged in the National Union of General 
and Municipal Workers Discussions have since taken place with 
other unions, eg, the Workers’ Union and the Transport and 
General Workers Union as to the possibility of further amal- 
gamation A ballot IS taking place of the T & G W Union and 
the Workers’ Umon membtrs on the question of amalgamation of 
these bodies Other post war amalgamations include the United 
Garment Workers (1920) which unified several sectional and 
local bodies, the Union of Post Office Workers formed (1920) by 
the combination of three unions, and subsequently enlarged by 
the absorption of half a dozen other organisations of post office 
employees, the National Union of Blastfurnacemen (1922) which 
look the place of the National Federation composed of five local 
unions of blast furnace workers, and the National Union of Sheet 
Metal Workers (1921) which combined a number of small fed 
crated societies of steel metal workers and braziers 
The spontaneous movement towards amalgamation which char- 
acterised the first post war years appears to have come to an end 
about 1922-3 It was at this time that the matter was taken up 
by the Trades Union congress Since then, its general council has 
played an active part in assisting negotiations for amalgamation 
It has held conferences of kindred organisations in the metal 
trades, the textile trades (other than cotton), the printing trades, 
the post office, the insurance industry, the dyung, bleaching and 
finishing trades, the leather trades, the building trades and amongst 
distributive and clerical workers In some cases the conferences 
broke down after a time, in others they have continued, but the 
process is slow and tedious and many practical difficulties have 
to be overcome The Swansea Trades Union congress (1928) 
sfiowed quite clearly, however, that the practical difficulties must 
not be allowed to stand in the way of greater consolidation 
General Policy — During the years preceding the World War 
there was considerable labour unrest due largely to the steadily 
rising cost of living but receiving inspiration in some degree from 
the intellectual ferment in the world of labour Syndicalism, 
though never a potent force in the British trade union movement, 
prompted and encouraged the movement towards militant in- 
dustrial unionism The persistent propaganda of the Socialist 
societies had also begun to influence the outlook of the trade 
unionist From about 1910 it is clear that the trade umon move- 
ment, as may be seen from the resolutions of the T U C was 
Socialist m temper It was definitely m opposition to capitahsm 
and private ownership of the means of production The social- 
ism, however, to which trade unionism gave adhesion, was essen- 
tially collectivist, but a closer association with the problems of 
industry, and a widening knowledge of the world of industry led 
to a sense of dissatisfaction with the and doctrines of undiluted 
collectivism, which came indeed to be desenbed as “State capi- 
talism ’’ Syndicalism, whilst it never commanded a large meas- 
ure of support, did, by its emphasis on the workers’ right to 
control, indicate the possibilities of a policy which whilst pro- 
viding for public ownership, escaped the charge of “State capi- 
talism” by the adoption of the principle of democratic control 
During the pre-war years these ideas had not clearly emerged 
The effects of State regulation during the war, however, power- 
fully assisted m swinging active trade union opinion round to a 
sympathetic appreciation of the essential doctnnes of Guild 
Socialism Moreover, the new importance of the labour clement 
m the community gave birth to new aspirations, and to the claim 
that the workers should enjoy increasing responsibility and power 
m the actual conduct of industry One of the most powerful 
groups of influences which moulded the minds of orgamsed lat 
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bom were those connected with the conditions of war-time em 
ployment In the chief industries, the umons were parties to ar 
rangements for the increase of output and the avoidance of 
stoppages of work 

Shop committees sprang up in the munitions industnes, and 
in the engineering trades particularly they became influential 
organisations Shop stewards became the real leaders of the rank 
and file m matters affecting the day to day lives of the workers 
m industry This new reorganisation within the industrial la 
hour movement — ^the creation of the circumstances in which the 
trade umon executives were inevitably placed — ^proceeded swiftly 
and to a considerable extent effectively It was unknown to the 
general public until it had established itself It was spontaneous 
— ^an obvious method of satisfying the need for some rapid local 
machinery which could deal with grievances m the workshop 

It spent Itself during the war With the end of the war, it lost 
the passion which had sustained it, but the value of shop com 
mittees and shop stewards (q v) was recognised, first in the en 
gmeermg industry and subsequently m others, the unions adopted 
this machinery and grafted it on to their organisations 

In the meantime, the policy of self government in industry 
had become crystallized, and since the war, the T U C has ac 
cepted the policy of public ownership combined with the associa 
tion of workers m the government and control of industry The 
application of this policy may be seen in the bill prepared by 
the Railway Clerks’ Association for the nationalisation of rail 
ways, and subsequently in the scheme for the future of the coal 
industry placed before the coal commission of 1925-26 by the 
Miners’ Federation, with the full support of the TUG general 
council and the Labour Party In the discussions at the Swansea 
T U C (1928) on the “Mond Turner” conferences, it was strongly 
urged by the secretary of the congress that it offered an avenue 
to “mdustnal control,” and to the participation of organised 
labour in the direction of industrial policy 

Russia and Communism — The Bolshevik revolution m Rus 
sia had its reaction upon the British trade union movement Some 
of the leaders of the shop stewards’ movement embraced Com 
munist doctrines and when the Red International of Labour 
Unions was formed by the Moscow Communist International 
attempts were made to secure the adhesion of trade union bodies 
to the RILU Such British bodies as are affiliated however 
are not national umons but sectional and local organisations 
Under the inspiration of communist doctrines the “National 
Minority Movement” was organised, as what may be called the 
communist wing of the trade umon movement It consists of 
groups and sections of trade unions, and its spokesmen favour an 
advanced policy supporting also closer relationship between 
Britain and Russia The general council of the congress has 
actively supported a policy of friendship between Britain and 
Russia and has used every effort to bring about an understanding 
between the International Federation of Trade Unions and the 
Russian trade umons Its efforts met with no success and even 
the attempt to reach an understanding between Russian and 
British trade unionism failed, and in 1927 relations between the 
two were virtually broken off 

The National Unemployment Workers’ Committee Movement 
established during the period of heavy piost-war unemployment 
is, like the minority movement, directed largely by people of com 
munist sympathies From 1923 the T U C co operated with 
the NU WCM , but m 1928 the general council decided that 
“no useful purpose would be served by the continuance of the 
joint committee with the N U W C M ,” and declared that it was 
not satisfied “ks to the bom fides of the orgamsation ” Hie con 
gress of 1928 accepted this statement, and moreover, adopted 
a resolution instructing the general council to institute ‘‘an in 
quiry into the proceedings and disruptive elements within the 
trade union movement and to submit a report with recom 
mendations to the affiliated organisations ” The debate on this 
motion made it clear* that the resolution was directed against the 
National Minority Movement and the Commumst Party 

The militant left wing was m the ascendant dunng the earlier 
years of the trade depression It reached its maximum influ 
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cnee at tht Trades Union congress m 1925 The National Stake 
and the prolonged coal stoppage in the following year^ whilst cre- 
ating a despair which provided a fertile soil for Communist 
propaganda particularly in the mining areas, ultimately resulted 
in a dofimte swing to the right On the coalfields a ‘‘non pohtical^^ 
form of trade unionism secured a precarious foothold In other 
unions Communist influence waned after the events of 1926 and 
some trade umon organisations excluded Communists and mem- 
bers of the National Minority Movement from representative 
ixisitions The Trades Union congress of 1927 indicated a clear 
change of attitude and the trade unions at their congress in 1928 
repudiated the policy and tactics of the left wing, condemned its 
disruptiomst activities, and declared by an overwhelming ma- 
jority in favour of the continuance of the “Mond-Turntr’^ con- 
sultations, a senes of conversations between the general council 
and a group of prominent employers, with the object of securing 
as far as possible peace in industry 

The factors which have led a minonty of trade unionists into 
the ranks of Communism and the National Minority Movement 
(which it may be said includes a considerable proportion of 
workers who could not be described as Communists) have led 
a far greater number to a realisation of the need for a clearly 
conceived industrial policy for the trade union movement The 
establishment of the general council of the Trades Union con- 
gress, the enlargement of its piowers, and the large extension of 
Its activities were an expression of this need One of the first 
problems however, is that of the organisation of trade unionism , 
for clearly the success of any industrial policy must depend in the 
hst resort on the efficiency of trade union organisation 

Trade Umon Organisation and Policy. — So long ago as 
1910 and 1911 the Congress committed itself to the pnnciple of 
organisation by industry, and in 1911 urged the parliamentary 
committee to call conferences of the different industries “with a 
view of amalgamating the several trade unions connected with 
each industry ” This somewhat crude principle was interpreted 
m a reasoned resolution adopted by the congress m 1918, when it 
was agreed (a) that the organisation of an industrial union should 
allow for the maintenance within the umon of each distinct craft 
combination and for the possibility of federating such combina- 
tions with like bodies outside the umon for specific purposes, 
and (fi) that every craft union and general labour union should 
allow sectional combinations within the union, on industrial or 
occupational lines, so as to facilitate inter union federations, and, 
if circumstances require, the transfer of a section to any more 
appropriate union 

In 1922 the Trades Umon congress instructed yie general coun- 
cil to make an enquiry into the present organisation of the trade 
union movement as a necessary basis for a policy of closer uni- 
fication The Hull congress of 1924 adopted a resolution declaring 
that “the time has arrived when the number of trade unions 
should be reduced to an absolute minimum” and that “the aim 
should be as far as possible organisation by industry with every 
worker a member of the appropriate organisation ” The congress 
called upon the general council to prepare a scheme, and a commit- 
tee was appointed A memorandum by W M Citrine on the sub- 
ject was published m the annual report of the congress for 1925 
The report which was submitted to the TUC in 1927 boldly 
admits the defects of the existing trade union structure and 
method — the prevailing sectionalism, the competition between 
different unions for workers, varied rates of contributions and 
benefits, demarcation of work and the lack of a co-ordmated policy 
The council, which has taken an active part m promoting confer- 
ences of unions with the object of assisting amalgamation, realises 
that “the real dnving force must come from the unions them^ 
selves ” It sees no value in laying down a hard and fast scheme, 
but beheves that joint working arrangements should be made 
wherever possible After the cohgress of 1927, the general coun- 
cil circularised the affiliated unions on their attitude towards 
amalgamation and joint working In most cases the unions were 
in favour of the latter, many were m favour of the former, whilst 
some Were impressed by the difficulties and past failures as re- 
gards amalgamation The Swansea Trades Union congress of 
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1928 adopted by a large majority a resolution calling upon the 
general council “to appoint a reorgambation commission to 
review the situation of the workers m the principal industries in 
the light of the material which it has at its disposal, and to 
formulate suggestions for the speedy reorganisation of the trade 
union movement ” It is certain that the conflicting claims of 
pure and unadulterated industrial unionism, occupational umon 
ism, federal unionism, and craft unionism, will necessitate some 
composite method which within the framework of the mdus 
try, permits variety of organisation to meet the needs of special 
crafts and groups, but, at the same time, one which is compre 
hensive enough to cover as wide a ground as the modern organisa 
tions of capital 

Bibiiooraphy — For the history, organisdtion and theories of Trade 
Unionism, the chief works art — Sidney and Beatrice Webb, The 
IliHory of Trade Vmomsm (new cd 1920) and Industrial Democracy 
(New Edition 1920) ( M I loyd Trade Union sm (new edition 

1921) (These works contain bibliographies) G D H Cole Or^amsed 
Labour, an Introduction to Trade Unionism (1924) The general 
setting of Trade Unionism in British Histoi> is to be found in G D H 
Cole’s A Short History of the British Working Movement, lySg-jgsj 
(3 vols 1927) 

Special Studies There art some special studies in Trade Unionism 
See G D H Cole and R Page Arnot, Trade Unionism on the 
Railways (1927), E Sellcy, Village Trade Unions in Two Centurus 
(1920) , Mrs Barbara Drake, Women in Trade Unions (1920) , R W 
Postgate The Builders* History (1923) , Sidney Webb, The Story of 
the Durham Miners, Industrial Negotiations and Agreements (Joint 
Labour Publications Dept ) , and G D H Cole, Labour in the 
Coal Mining Industry, igi 4-^1921 

Other works which may be consulted art C L Goodrich, The 
Frontier of Control (1920), and A Gleason, What the Workers Want 
(1920) On the legal side, see H H Slesser and Baker Tht Law of 
Trade Unions (new edition 1927) Arthur Henderson Jun Trede 
Unions and the Law (1927) , and L B herguson. The Trade Disputes 
and Trade Unions Act, 1927 (1927) (A Gr ) 

THE UNITED STATES 

Something more than 3,500000 American wage-earners were 
in 1928 members of labour organizations This membership is 
scattered over all fields of employment — the manufacturing in 
dustries, land and water transportation, the building trades the 
mining industry, the professions, domestic and personal service 
and trade Organized labour is not every wheie equally strong In 
the building trades organization is general and dominant On 
the railroads it is powerful largely among the skilled tram service 
employees In the coal industry the strength of the union, the 
United Mine Workers, is on the wane, except in the anthracite 
industry Among the many manufacturing industries of the coun 
try, trade unionism can be regarded as strong only m the cloth 
mg and printing industries I or the rest union members are to 
be found in a large variety of occupations such is actors, barbers 
street railway employees, teamsters and chauffeurs and in a few 
branches of public service The American labour movement is 
moreover, a men’s movement 

Knights of Labor — As a continuous, more or less unified 
movement, with its peculiar philosophy and strategy, trade union 
ism in the United States cannot be said to have become estab 
lished before 1880 In the preceding decades several of the large 
national unions had been organized and occasionally more gen 
eral uprisings had taken place only to die out after a few veirs 
usually in the wake of business depression By 1880, the Knights 
of Labor, organized m 1869 and pursuing since then a secret 
existence, had appeared m the open as a union of all workers 
skilled and unskilled, manual, clerical and professional and even 
of the small business man During the next ten years there was 
unfolded one of the most dramatic and significant episodes m the 
history of American labour Hardly known at the beginning of 
the period the Knights achieved by 1886 a membership of close 
to 1,000,000 and an influence far transcending its size 

The Knights had set out first to organize all workers For this 
slow and gigantic task, the organization had neither the financial 
resources nor an adequate staff of organizers It depended on 
the spontaneous uprisings of men and women Such uprisings 
occurred often in the few years from 1880 to 1886 But when 
strikes ended m failure and strikers lost their jobs and when there 



TRADE UNIONS 


[UNITED 'STATES 


38+ 

was no place to turn for the sinews of war, it became more difi 
cult to arouse enthusiasm and action At the same time much of 
the attention and energy of the officers of the organization was 
dissipated m carrying out the ambitious economic programme of 
the Knights, which ran from simple trade union action over wages 
to vast CO operative schemes or plans for the reorganization of 
the currency and banking system of the country To these sources 
of weakness, was added the inevitable conflict for jurisdiction 
between the Knights and the established craft unions The episode 
of the Haymarkct bomb in 1886 brought the Knights of Labor 
into disrepute but only hastened the end 
Rise of the American Federation of Labor«-— Even during 
the heyday of the Knights, a new central organization of Ameri- 
can labour was already forming under the leadership of Samuel 
Gompers and his associates This organization, appearing in 1886 
as the American Federation of Labor, had as its precursor the 
federation of Organized Trades and Labor Unions begun in 1881 
lh( Knights sought to absorb the existing craft unions, to subject 
them to the loss of autonomy, and to involve them in industnal 
disputes, in which their own direct interests were apparently not 
It stake Against this tendency craft unions revolted, organizing 
themselves m the loose federation which is still the sole centraliz- 
ing and unifying agency of the American labour movement 
Ihe principles on which the American Federation of Labor 
(g v) was founded originated in the practical experience of the 
leaders of this new movement and in their reaction against the 
practices of the times They saw in craft uniomsm the solidarity 
and permanence which they found missing in the industrial unions, 
mixtures of skilled and unskilled, sponsored by the Kmghts They 
observed that the best chances of continuity and strength in a 
movement of orginized labour lay in formulatmg narrow and at 
tamable economic objectives instead of embracing a large and 
attractive programme of economic reform which the trade union 
ists themselves had neither the interest nor the capacity to make 
effective In view, finally, of the frequent and disastrous failures 
of independent political action, they abandoned attempts to form 
a Labour Party and sought to achieve political influence by other 
means In its beginnings, then, the American federation of 
Labor was dedicated to the principles of craft uniomsm and 
autonomy, of the collective bargaining that wins recognition of 
organized labour and advances in working conditions 
To this plan the 1 ederation has consistently adhered This 
undeviating policy has made of it a loose federation of nearly 
150 national and international unions, each of which retains full 
autonomy over all of the affairs that are the concern of a modern 
labour organization In return each union receives from the fed 
eration protection of Us charter or of the workers and industnal 
territory over which it claims jurisdiction Out of this policy 
have grown bitter jurisdictional disputes between unions affiliated 
with the 1 ederation Although the Federation has usually thrown 
the weight of decision and influence toward the claimant with 
the clearest title to the disputed jurisdiction, this has not pre 
vented far reaching changes m the structure of affiliated unions 
Economic and Social Policy — ^The American Federation of 
Labor has become the agency for dealing with all matters affect- 
ing the general welfare of organized labour The most absorbing 
of these matters are, of course, pohtical From the beginning 
the Federation has concerned itself with measures for ensuring 
the proper legal status of organized labour and has employed to 
this end whatever political influence it could muster Just as 
Samuel Gompers fought m 1890 for the exemption of organized 
labour from the terms of the Sherman Anti Trust Act, so the 
present leaders of the Federation were in 1928 demanding of the 
major political parties protection against the use of injunctions 
m labour disputes and the promise of a liberal legal status Simi- 
larly throughout the States and municipalities of the country, 
federations of the local branches of the unions affiliated with 
the federation pursue their activities as lobbyists in the mterest 
of labour, agitate for raising wages on public works, mobilize 
their power for the repeal of unfriendly legislation, or for the 
defeat of an “anti labour” candidate for local office 
The Amencan Federation of Labor, acting as spokesman for 


organized labour, frequently states the position of labour on ques 
tions of general economic and social pohey Until recently the 
federation has been anti-monopohstic in its attitude toward com 
binations of business From almost the very beginning the fed 
eration has been “on record” for the restriction of immigration 
It urged the recognition by the Umted States of the labour gov 
ernment of Mexico but has opposed the recognition of the Soviet 
government of Russia Through resolutions adopted at its annual 
conventions or through manifestoes issued by its Executive 
Council, the Federation constantly expresses the views of organ 
ized labour on a great variety of questions 
Independent Union8.-^utside and independent of the 
Amencan Federation of Labor are a group of national umons 
that now have a combined membership of about 800,000 This 
group consists mainly of the railroad brotherhoods, the umons 
of locomotive engineers, firemen, conductors and trainmen, of the 
Amalgamated Clothing Workers of America, and of smaller or 
ganizations largely m public service and in the textile and metal 
industries The railroad unions have at no time been affiliated 
with the federation, preferring to preserve full control oveif their 
own internal affairs The Amalgamated Clothing Workers started 
in 1915 out of a split in the United Garment Workers and is 
consequently known as a secessionist organization Occasionally 
unions that have been independent, like the Bricklayers, join 
the Federation, or affiliated organizations, like the Railway Clerks, 
lose their charters and become independent But such changes 
have, m the history of the movement, been rare The Industrial 
Workers of the World (“I W W ”) is separately dealt with 
Analysis of Growth — As an effective force in American 
industry, organized labour hardly began to be felt before igoo 
The period following the collapse of the Knights of Labor was 
one devoted to building the foundations of the labour movement 
to strengthenmg the few established organizations and to extend 
ing unionism into new fields The decade 1890-1900 with its 
severe depression and general unemployment was not favourable 
to the growth of unions With the recovery of business toward 
the end of the decade the growth of the labour movement began 
and continued with only slight recessions until 1920 From 1900 
to 1914, as the table shows, the total membership of American 
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1897 

447 jOOO 
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2 , 753,400 

1898 

500,700 

IQU 

2,7x6,900 

1899 

6x1 000 
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2,607,700 

1900 

868,500 

1916 

2,808,000 

1901 

1,124,700 

1917 

3,104,600 

1902 ^ 

1,375,900 

1918 

3,508,400 

1903 

1,913,900 

1919 

4,169,100 

1904 

2 072,700 

1920 

5,110,800 
4,815 000 

1905 

2,022,300 

1921 

1906 

1,958,700 

X922 

4,059,400 

1907 

2,122,800 

1923 

3,747,200 

1908 

2,130,600 

1924 

3,746,600 

1909 

2,047,400 

1925 

3,817,900 

igto 

2,184,200 

1926 

3,900,500 

1911 

2,382,800 

1927 

3,903,800 

19x2 

2,48^,500 




trade unions increased by nearly 2,000,000 and trade unionism 
penetrated many unorganized industries, making its most notable 
advances in the coal industries Among the manufacturing Indus 
tries the progress of organization, while substantial, was slow 
This whole situation changed radically after the outbreak of the 
World War The rapid improvement in business and rise in pro- 
ductive activity, the steady absorption of the unemployed m face 
of the cessation of imnugration, the further stringency m the 
labour market after the American entry into the war, the rising 
levels of prices and of wages, were all factors contributing to the 
strength of organized labour The membership of trade unions, 
consequently, nearly doubled from 1915 to 1920 and unionism 
won a place for the first time in the textile industry, packing 
houses, m machine shops^ among the shop men and unskilled on 
the railroads, in the clothing industries and among many clerical 
occupations Only in the iron and steel industry did tte labour 
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movement fail to make effective progress 
The war gams were not held The concomitants of ordinary 
business depression, unemployment, strikes and lockouts and the 
shnnkage in the purely war industries had an immediate and dev 
astating effect on trade unions By 1923 they had lost nearly 
1,500,000 members and were eliminated from many of the indus 
tries which they had for the first time entered during the war 
Strikes on the railroads reduced the unions of the unskilled 
almost to nothing and left the shopmen in control of only a few 
roads The machinists’ union lost more than 230,000 members, 
and the United Mine Workers began that series of engagements 
with the mine operators which has seriously impaired the strength 
of this union throughout the bituminous coal industry Only m 
the clothing, building, transportation, printing, public service and 
theatrical groups is the trade union larger and stronger in 1927 
than it was in 1913 Nearly 60% of all union members were in 
1927 in the building, transportation and clothing unions At first 
blush the failure of trade unions generally to do better than hold 
their own in these past years is surprising tor since the revival 
of 1922, American business and industry has had an astounding 
record of high levels of production and large profits Under such 
conditions in the past labour organization has usually grown In 
the building trades the unions have clearly profited from the busi- 
ness boom Elsewhere this has not been the case 
Handicaps to Growth — For generations American industry 
drew a substantial part of its labour from the masses of immi- 
grants that every year came from the countries of Europe into 
the United States Although there has been drastic restriction 
of immigration since the war, American industry appears to be 
still far from a condition of labour shortage There are new 
sources of labour within the country that are constantly being 
tapped and that conduct to an easy labour market 
All labour movements suffer from the internal dissension that 
arises out of clash of doctrine Sooner or later the holding of a 
new view of the purposes of the labour movement grows into an 
attempt to capture the movement and to convert it to this view 
Mild beginnings in this direction have usually ended in bitter 
warfare and in the disruption of one or more unions Such was 
the early history of the relations between the labour movement 
and the socialists, after 1905 between the IWW and the 
American Federation of Labor, and since the war between the 
communist movement and the established trade unions In the 
clothing industry, for instance, the struggle for control waged 
during the past few years between the communist Workers’ Party 
and the administration of several of the unions in this industry 
has resulted in nearly destroying organizations that were only a 
few years back among the most effective in the country 
American unions have always had an uncertain legal status 
They have been constantly harassed and hindered by the free 
use of injunctions in labour disputes Prohibitions against inter- 
ference with interstate commerce have applied to trade unions 
as to business combinations The device of the individual or 
‘yellow dog” contract, by whose terms a worker holds his job as 
long as he agrees not to join a labour organization, has almost 
closed certain areas and industries to unionism Throughout the 48 
States of the country, labour umons encounter almost as many 
different legal conditions as there are separate judicial jurisdic- 
tions Sustained efforts of the movement to clanfy and improve 
Its legal status have hardly been successful It is clear that the 
great expense of litigation in the United States and the uncer 
tainty of the outcome have been severe handicaps to the growth 
of labour organization 

In the face of a swiftly changing industry, whose technical 
processes are being constantly revolutionized, the unions have 
clung to an antiquated structure New industnes Uke the auto- 
mobile industry and even old ones like the shoe and clothing 
industries have all participated in this metamorphosis Old cate- 
gones of skill have disappeared and new ones have not ansen m 
their place Over these machine tenders and semi skilled workers 
the jurisdiction claims of the established labour unions are vague 
and ineffective Where the job m hand demands pioneer activities 
and a bold strategy, the divided counsel of many separate unions 


has been a source of weakness 
Company Unions — Organized labour m the United States 
finally, has m recent years been forced to meet a new strategy 
of employers For the moment, at least, many industrial leaders 
appear to have abandoned the repressive measures of the past 
and to have engage^ m competition with labour unions for the 
loyalty of their employees In place of the national trade unions, 
whose members are recruited throughout the whole of an indus 
try, regardless of geographical location or ownership of the busi- 
ness, industry has created company or plant unions (See Com 
PANY Unions ) These organizations sometimes described as em 
ployee representation plans or works councils, are limited either 
to a single plant or to several plants under common ownership 
Their number has grown so rapidly since the World War that 
their present membership may run to several millions 

To this device many industries have added the so called wel 
fare features, which have already assumed a great variety of 
forms The most common are the sale of a company’s securities 
to Its workmen at prices and on terms that are generally more 
favourable than could be obtained m the open market and the 
wholesale purchase for all of its employees of insurance against 
death, and occasionally against sickness and old age Both prac 
tices have been growing by leaps and bounds and should if they 
continue at the present rate, profoundly affect the distribution 
of income m the United States The leaders of organized labour 
are critical of this whole development question the bona fida 
of the employers and point to crucial defects in both the systems 
of employee representation and m the new insurance and invest 
ment features of labour relations 
Trade Union Problems — The most fundamental of the trade 
union s problems is that of adjusting its policies to changing 
economic conditions Very often before the World War as well 
as since, strong and established trade unions have been reduced 
in size and strength because they failed to gauge the probable 
mtoads of machinery and business depression Sometimes the 
struggle between a union and machinery would last for i genera 
tion, but in the end the union was beaten This has been largely 
the history of the cigarmakers’ union In general, also, nearly all 
of the organized industries in this country are partly non union 
Unless the union is able to organize the non union area or so to 
protect the competitive position of the union area that the non 
union firms do not grow, the union will find business being 
diverted to the unorganized area and control of the industry 
slipping from its hands The failure ot the United Mine Workers 
to organize the non union coal fields of West Virginia and at 
the same time to strengthen the competitive position of the union 
operators m Illinois, Pennsylvania and elsewhere has more than 
any other single factor led to the disruption of their union 
Advances in Economic Policy — In the past years several 
trade unions have made notable advances m the direction of a 
new economic policy One of the best known of these experiments 
IS that begun in 1923 between the Machinists Union and the 
Baltimore and Ohio Railroad Company (often called “B and 
0 Plan”) The essence of the experiment is the assumption by 
the union of responsibility for production Under this plan otfi 
cers and members of the union, working in the shops of the rail 
road company, undertake to contribute to efficienc> In turn the 
company promises the union a share of the gams from increased 
output This arrangement has unquestionably strengthened the 
union and may be expected to lead gradually to a general im 
provemeni m working conditions It has already spread to the 
Canadian National Railways and to other railroads in the United 
States Probably the most significant and far reaching develop 
ment of this kind has taken place in the men’s clothing industry 
under the mitiative of the Amalgamated Clothing Workers, the 
union of men’s clothing workers This organization began only 
in 1915 and by 1920 had organized more than three fourths of 
the industry In order to consolidate its position and to retain 
the high rates of wages and favourable working conditions which 
It had won during the war, the Amalgamated took it upon itself 
to discover and reduce the wastes of the industry, to control over 
head costs, and to raise the efficiency of its own members It has 
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undertaken to assist manufacturers in organizing new shops, it 
has assumed many of the functions of supervision and manage- 
ment thereby reducing the costs of overhead, and it has even 
made loans to manufacturers The test of the success of this 
policy lies in the growth of the Amalgamated 

The widening of the sphere of labour activity has not taken 
place in the methods of collective bargaining alone Reaction 
to the economic effects of the World War and to the new ideas 
current then led organized labour to a much broader conception 
of Its goals and methods Out of this period grew the discussion 
of workers’ control, the actual experiment in the Rock Island 
Arsenal, and the concrete proposal for labour’s participation in 
the management of the railroads, in the form of the well known 
Plumb Plan At the same time organized labour began to show 
1 strong revival of interest m co-operative undertakings, culminat- 
ing in 1920 in the beginning of the labour banking movement 
They grew rapidly in number and m resources and by the middle 
of 1926, 36 labour banks had accumulated resources of more 
than $127,000,000 Soon thereafter the leaders of the labour 
banking movement the Brotherhood of Locomotive Engineers, 
found that their banks had not been wisely managed and were 
forced to undertake a drastic reorganization of their financial 
institutions The general movement suffered from these dis- 
closures By June 1928, the number of labour banks was 28 and 
their resources $t 14,000 000 With a few exceptions, the majority 
of the labour banks no longer retain those features that distinguish 
them from pnvite b inking institutions The exceptions how- 
ever, are making a valuable contribution to the development of 
CO operative banking in the United btUes 

Unions have meanwhile turned their attention to other economic 
activities Both the Electrical Workers’ Union and later the 
American Federation of I abor have organized labour co operative 
insurance companies that appear to be growing rapidly The 
Amalgamated Clothing Workers completed in 1927 a large project 
m CO operative housing in New York city Finally a number of 
unions m the various branches of the clothing industry have cre- 
ated unemployment insurance funds thit are entirely novel to 
American industry Most of these plans have been shattered by 
internal dissension in the unions, but the largest, that in the men’s 
clothing industry, now covers some 70,000 members of the Amal- 
gamated Clothing Workers and seems to be a successful and per- 
manent feature of this union’s activities 

Bibctooraphy — J R Commons and Associates, History of Labour 
tn the United States (1921) , S Perlman History of Trade Unionism 
m the United States (1922), A Theory of the Labor Movement 
(1928), N Ware, The Industrial Worker 1840-1860 (1924), I 
Wolraan, The GrovJth of American Trade Unions, 1880-192 j (1924), | 
M R Carroll, labor and Politics (19 2) ^ R EllinKwood and I 

W Coombs The Government and labor (1926) see also 0 S Bever, 
Three ears of the B and O Plan (New Republic, Aug 4, 1926), 
Biennial Reports of the General Lxecutive Board Amalgamated Cloth 
ing Workers of America since 1920, Bibliography of the Amalgamated 
Clothing Workers of America (1926) , Annual Convention Proceedings 
of the American Federation of Labor and the Monthly American 
Federatiomst (I Wo ) 

IN OTHER COUNTRIES 

As Great Britain was the first country to undergo indus- 
trialisation and the modern capitalist system first made its home 
there it was natural that modern trade unionism should have 
sprung info existence m Britain Although in some countries 
trade unionism has departed from the Bntish model, yet the 
trade union movement in Bntam has powerfully influenced 
developments elsewhere 

In most countries there has been much the same struggle as 
m Britain, and the process of development has broadly followed 
the same lines The French Revolution and the Napoleonic 
legislation which followed it finally destroyed the guild system in 
Europe The nse of large scale industry coincided, as in England, 
with an era of individualism during which combination was held 
to be a crime, and was severely punished In time, however these 
penal measures became more or less inoperative, and dunng the 
second half of the 19th century in most European countries, and 
in the 20th century in Russia, the laws prohibiting combination 


for trade purposes were repealed 

In Germany freedom to form associations was not conceded 
until the latter half of the 19th century Under the Empire 
though trade unions had no status in courts of law, freedom of 
association was granted The trade unions increased in power 
and membership with the establishment of the Republic, the 
Constitution specifically granted freedom of association to all, 
including civil servants, and the unions were called upon to 
co-operate m the economic activities of the State 

In France the story is broadly similar During the French 
Revolutionary period association Was prohibited Later there 
followed a period of de facto tolerance of combination Asso 
ciation ceased to be “a penal delict” m 1864, combinations be 
came finally legal m 1884, and in 1901 an Act of wide scope 
proclaimed general freedom of association In 1919 and 1920 
legislative powers were conferred on industrial associations to 
conclude collective agreements, to (ike legal action to secure the 
enforcement of agreements and to take proceedings m respect 
of infringements of labour laws 

The developiment of the activities of trade unions has pursued 
broadly the same course in all countries, though the law with 
regard to strikes, blacklists, the boycott, etc , vanes in different 
States Generally, trade unions have concerned themselves 
with the organisation of workers within their ranks, and with 
industrial negotiations Where the latter fails, they have made 
themselves responsible for controlling the withdrawal of labour 
They have provided “friendly benefits” of certain kinds for their 
members In course of time the trade unions came to exercise in 
varying measure an influence on managerial control in industry 
and in most countries influence m some degree social and in 
dustnal legislation In Russia, the trade unions occupy a privi 
leged position Dunng the earlier stages of the Soviet rule they 
were a constituent part of the State Though the State and the 
Unions are now independent the latter still enjoy legal powers 
which are an effective influence within the State In Italy since 
the establishment of the Fascist regime there has been a very 
close connection between trade combinations and the State 
through the Ministry of Corporations Certain duties have been 
devolved upon the unions, which are in effect direct organs of 
the State {See I asusm ) In Spain, where the course of action 
was inspired by Italian legislation corporations were set up bv 
order of the authorities to bring together various trades and in 
dustries and the joint commissions of workers and employers 
which go to form the corporations include members nominated 
by the State 

In many countries there is a tendency to encourage and to 
recognise the pnnaple of joint representation of workers and 
employers on State bodies — a tendency seen in the Joint In 
dustnal Councils in Great Britain Organised employees and 
employers are represented on the International Labour Organ 
isation, and the right of association is guaranteed by the Treaty 
of Peace 

Socialist ideas were in many countries an important factor in 
giving a constructive purpose to the trade union movement In 
France, the influence of Socialist doctrines m developing the 
aims of trade unionism is clearly seen, though in the opening 
years of the 20th century, there was a break between the Socialist 
Party and the Confederation Generate du Travail, and the latter 
body at its Conference m 1906 whilst affirming that it included 
“all workers cfonsciously taking part in the struggle to abolish the 
wage-earmng system and the employers,” declared that it stood 
“apart from all pohtical schools of thought ” 

In Germany, so long ago as 1854 a Federal Council decree was 
directed towards the dissolution of all unions pursuing Socialist 
aims The Anti-Sociahst Act of 1878, though not aimed at the 
trade imioms, did as a matter of fact, result m the dissolution 
of a number of ofganisations At the present time however, the 
great majonty of the trade union membership m Germany be 
longs to the Socialist trade unions 

In Belgium again, the close association of the political and 
trade union elements has been one of its chief charactenstics, and 
the TYade Union Committee, which was set up by the Sociahst 
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Congress m 1898, controls the bulk of the trade union member- 
ship 

One stnkmg difference between what may be called the 
Bntish type of trade unionism and the continental type is the 
intrusion of religion into the movement in some European coun- 
tries In the three countries referred to, the trade union move 
ment is divided not only by political differences, but by rchgious 
differences For example, in Germany the trade unions fall into 
clearly defined groups — the General Federation of Trade Unions 
(comprising the Socialist unions), the three federations of 
Christian workers (the German Federation of Christian Trade 
Unions, the federation of Salaried Employees, and the Feder- 
ation of Unions of Civil Servants) and the federation of National 
Trade Unions (which repudiates Socialism) There is also a 
Communist Union of Hand and Brain Workers At the end of 
1925 the General Federation of Trade Unions had a membership 
of 4,182,511, the Christian unions claimed 582,319 members, 
and the national unions 157,571 members 

In France the Confederation Generale du Travail about the 
same time had a membership of 553,770 The Confederation 
Generate du Travail Unit are which has been a prey to Com- 
munist controversy, was credited with 505,000 members, whilst 
the Confederation of Christian Workers was reported to have 
a membership of approximately 120,000 

In Belgium in 1925 the Trade Union Committee had a mem- 
bership of 594988 the Christian unions about 180,000, whilst 
the neutral unions contained only a few thousand workers 

World Growth of Trade Unionism — ^As regards the gen 
eral growth of trade union membership in recent years, it may 
be said that with the opening of the 20th century trade unionism 
had secured a permanent foothold in all industrialised countnes, 
ind made considerable headway even in other countnes In the 
years immediately pnor to the World War, trade union mem 
liership was on the increase National laws governing trade 
union activities varied from State to State and, therefore, the 
protection afforded by the unions to the workers vaned to 
some extent, but m nearly every country for which particu 
lars are available, there was in the pre war years a steady and 
substantial advance in strength as the table given below in- 
dicates 

The table shows the growth of membership in over 20 coun 
tries from 1910 to 1919 and covers all the most important 
countries in the world except Russia where figures are not 
available for the pre war years, and China, Japan and India, 
where trade unionism was little developed belore the War 

Reliable estimates are available for the following 20 countries 
(United Kingdom, Germany, USA, France, Italy, Belgium 
Holland, Denmark, Sweden, Norway, Finland Switzerland, Spam 
Austria, Hungary, Czechoslovakia, Canada, Australia, New 


Zealand and Setbia) The total trade union membership wis at 
the end of 1910, 10,835000, 1914, 13,222,000, 1919, ^2,680000 

In most countnes during the first part of the war the growth 
of trade unionism was checked Ihe decline was substantial in 
Germany, Austria, Hungary Italy and Czechoslovakia, but in 
these countnes the numbers began to increase in 1917 After 
the end of the war numbers increased rapidly, especially in th( 
Central European St ites 

In Europe the total membership at the end of 1919 was at least 
26,000,000 as against about 8 500,000 at the end of 1910 

In the 30 countries of the world for which information is 
available the total membership in 1919 was 42,040,000, and in 
1920, 48,029,000 If we take the figures for 1919, no less than 
80% of the trade union membership belonged to Furopean 
countries Of the remaimng 7 979,000 members outside Europe 
5,985,000 belonged to the North American continent Sa toun 
tnes — Germany, Britain, the United States, Russia, Trance and 
Italy accounted in 1919 for 33 500000 members, whilst the 
remaining 24 countries accounted for only 8,750,000 Two-thirds 
of ♦he total trade union membership was concentrated m four 
western countries — Great Britain, the United States, France and 
Germany 

Membership of the International Federation. — ^This, 
broadly represents the position up to date The total figures 
have, however, fallen practically everywhere, as will be seen 
from the typncal figures given below, showing the membership ot 
the Intern itional Federation of Trade Unions in recent years 

The history of trade union efforts at international organisation 
has been a history of struggle agimst the difficulties inherent in 
any attempt at international organisation and of conilicls of prm 
ciple The conflict between Marxian Socialism and Anarchism 
which split the First International has had its counterpirt since 
the war in the clash between Social Democracy and Communism 
Pnor to the war there were two international Labour organisa 
tions — the Second International which was pohticil m its aims 
but which admitted trade unions into affihition, and the Inter 
national Federation of Trade Unions which received that title in 
1913 superseding the International Trade Enion Secretariat 
founded in 1901 (See International ) 

When the World War broke out in 1914, both the Internationals 
broke under the strain In order to maintain some sort of con 
nection between the trade unions of the belligerent countnes a 
temporary bureau of the International Federation of Trade Unions 
was established at Amsterdam, and unsuccessful attempts were 
made to convene international conferences of trade union repre 
sentatives of all belligerent countnes A conference of trade 
union representatives from the allied countries was, however, 
held in Leeds in July 1916 It was decided to open an inter 
national correspondence office at Pans for the duration of the 


Mcinlnrshtp of Tradv Unum^ at the Lnd of the I airv iqio-iq 


Country 

1910 

IQII 

1912 

1913 

1914 

1915 

1916 

19X7 

X9x8 

1919 

United Kingdom 

2.400.000 

2.960.000 

2,970,000 

3,.j6,ooo 

3,566,000 

4,192,000 

4,199,000 

4,417000 

4 677 000 

5 547,000 

6,645 000 


Germany 

5,336,000 

3,572,000 

2,271 000 

1,524 000 
2,860 000 

I 496 000 

1,937000 

3 801 000 


USA 

2,100,000 

2, 28*, 000 

2,539,000 
1,064 000 

2,7 2,000 

2,672,000 

3,000,000 

3 451 000 

4 000 000 

5,607,000 

r ranee 

977 000 

1,029,000 

1,027,000 

1,026,000 

962,000 

* 


I «) 00,000 

2,000 000 

•>,500,000 

lUly 

817,000 

847,000 

861,000 

972,000 

806,000 

701,000 

740 000 

* 

1,800 000 

Belgium 

139,000 

189,000 

231,000 

203,000 

203,000 

* 

♦ 

♦ 

450,000 

750 000 

Netherlands 

154,000 

169,000 

189,000 

2 '>0,000 

227 000 

251,000 

304,000 

369,000 

456 000 

6 5,000 

Denmark 

124,000 

128,000 

000 

154,000 


173 000 

189,000 

224 000 

316 000 

360 000 

Sweden 

115,000 

111,000 

120,000 

61,000 

136,000 

141,000 

151 000 

189,000 

244 000 

30 ,000 

339,000 

Norway 

47 000 

53,000 

64 000 

68,000 

78,000 

81 000 

94,000 

x8o 000 

144 000 

Finland 

15 000 

20.000 

78.000 

24,000 

28,000 

31,000 

30,000 

42,000 

161,000 

x,ooo 

41 000 

Switzerland 

75,000 

86,000 

89,000 

50,000 

6^ 000 

89,000 

149 000 

177 000 

224 000 

Spam 

41,000 

80,000 

190,000 

128,000 

121,000 

76,000 

99,000 

90,000 

150 000 

211 000 

Austria 

200,000 

86,000 

200,000 

257,000 

2^3,000 

147,000 

1 1 '>,000 

iog,ooo 

211 000 

295,000 

77 

Hungary 

95,000 

102,000 

107,000 

107,000 

43 000 

55,000 

215,000 

500 000 

500 000 

Czechoslovakia 

Rumania 

100,000 

8,000 

100,000 

6,000 

107,000 

10,000 

roj,ooo 


40.000 

17.000 

24,000 
16 000 

43,000 

X 6,000 

tOl 000 
*■ 

657,000 

♦ 

Canada 

120,000 

153^000 

160,000 

176,000 

166,000 

143 000 

160.000 

546.000 

205,000 

'> 49,000 


Australia 

30 ,000 

365,000 

433,000 

498,000 

523 000 

528,000 

564 000 

i 582,000 

6 8,000 

New Zealand 

57,000 

66,000 

61,000 

71,000 

74,000 

68,000 

71,000 


4 t 

100,000 

Serbia (Yugoslavia) 

7,000 

8,000 

5,000 

9,000 


12,000 

12,000 

12 000 

15 000 

20 000 


♦Figures not available 
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war, and a peace programme was formulated In October 1917, 
a Conference convened by the Swiss Federation of Trade Umons 
was held at Berne, which was attended by representatives from 
the neutral States and the Central Powers 

The International Federation of Trade Umons (the I F T U ) 
was reconstituted m 1919 following a Congress held at Amsterdam 
It consists of the various national central trades union organisa 
tions affiliated, but the General Council mcludes three delegates 
from the ‘‘international trade secretariats,” (te, representatives 
of the “trade internationals” such as the International Miners’ 
federation) The management of the IFTU is vested m the 
executive committee, the General Council and the Congress The 
Executive Committee (or the Bureau, as it is often called) con 
sists of the officers (t e , the president, vice presidents and secre 
taries) and meets six times a year The General Council (often 
referred to as the Management Committee) is a larger and more 
representative body The supreme governing authority is the Con 
gross which consists of the General Council and the representatives 
of the affiliated national centres (e g , the British Trades Union 
Congress) 

The membership of the International Trade Secretariats is as 
follows — 


Thr InkrncUtonal Trade Secretariate on December ^isty igz^y and IQ26 




December 31, 

192s 

December 31, 

1926 




Number of 


Number of 

InUrnational 


affiliated 


afiihatcd 


iraat 

Member 



Member 




secretariats 

ship 

1 

§ 

ship 

1 

i 




i 

i 


g 

a 




6 

P 


d 

p 

1 

Bookbinders 

80,60-5 

IS 

16 

79,509 

IS 

16 

2 

Building 








workers 

775 , 10 ^ 

22 

2O 

761,606 

20 

26 


Clothing 








workers 


18 

29 

306,877 

18 

30 

4 

D 1 i m 0 n <1 








workers 

2t,'’76 

7 

9 

22,696 

7 

10 

S 

T mployccs 








Clerical etc 

720,'»OI 

18 

42 

691.387 

19 

43 

6 

1 a c t 0 r y 








workers 

694, 72 

12 

17 

562,136 

13 

19 

7 

r 0 0 d and 








drink 








trades 

692,661 

18 

27 

745,001 

18 

28 

8 

(jlass work 








ers 

92,16s 

9 

10 

94.827 

9 

xo 

9 

Hairdressers 


9 

9 

0,160 

9 

Q 

10 

Hatters 

';7,3S2 

M 

13 

48,576 

13 

13 

II 

Hotel e m 








ployees 

65.84? 

IS 

17 

62,683 

IS 

17 

12 

Land workers 

373»S42 

14 

16 

314,666 

14 

17 

13 

i e a t h e r 








workers 

551,000 

16 

26 

283,399 

14 

24 

14 

Lithogra 








phers 

47.748 

20 

2 ’ 

46,081 

20 

22 

IS 

Metal work 








ers 

1.728^521 

19 

28 

1,582,932 

19 

27 

i6 

Miners 

1 , 688,407 

IS 

IS 

1,878,706 

17 

17 

17 

Painters 

181,413 

11 

12 

1 181,375 

II 

X2 

18 

Postal em 








ployees 

466,005 

IQ 

29 

475,304 

19 

20 

19 

Pottery 








workers 

80,196 

6 

6 

119,457 

6 

6 

20 

Public serv 








ices 

4 l 7 > 3 io 

14 

16 

498,673 

IS 

17 

21 

Stone work 








ers 

107,240 

12 

14 

103,944 

12 

14 

22 

Textile work 








ers 

956,999 

12 

15 

941,551 

i ’ 

IS 

-^3 

Tobacco 








workers 

105,050 

II 

11 

106,418 

12 

12 

24 

Transport 








workers 

2,145)950 

35 

82 

2,224,954 

34 

82 

25 

Typogra 








phers 

184,036 

22 

22 

180,467 

22 

22 

26 

Wood work 








ers 

637,197 

i8 

38 

999,668 

21 

41 

Total 

n 021,754 


567 

13,322,062 


578 


In 1924 the IFTU created an International Committee of 
trade union women which held its first meeting in November 
1925, and international conferences are held on questions specially 
affecting women workers 

The total affiliated membership of the I F T U is given in the 
appended table (p 389) 

Communist Movement. — It is now necessary to turn to 
the Communist trade union movement which owes its origin 
to the Communist International The germ of this International 
is to be found in the Zimmerwajd Conference of 1915 called by 
the Italian Socialist Party, and attended by Scandinavian, Dutch 
Russian and other Socialists from Eastern Europe, and also by 
representatives of the pacifist sections of the French and German 
Socialist movements This Conference was inevitably an anti 
war gathering, but when it re assembled in the following year at 
Kienthal it was less pacifist than revolutionary It was in a sense 
the forerunner of the Third (Communist) International, and m 
deed at a Conference in 1917 definitely declared the need for a 
new International From this time onwards the Bolshevik Revo 
lution provided an inspiration for revolutionary elements in most 
countries The first Congress of the Commumst International was 
held in March 1919, and was convened by the Russian Com 
munists, the Hungarian Communists, the Norwegian Labour Party 
and smaller Commumst groups In the following year a second 
Congress met at Moscow and adopted a constitution The aim 
of the Moscow International is “to organise an armed struggle 
for the overthrow of the International Bourgeoisie and the estab 
lishment of an International Soviet Republic ” 

The Red International of Labour Unions (the R I L U ) was 
established at this second Congress, at which minonty trade 
union representatives from various countries were present, when 
It was declared that “it is the duty of the working class to gather 
together all trade union organised forces with a piowerful revolu 
tionary class association, which, working shoulder to shoulder with 
the political organisation of the Communist International of the 
proletariat and in closest contact with this organisation, would be 
able to develop all its forces for the general victory of the social 
revolution, and the establishment of a world Soviet Republic ’ 
It was also laid down that the International Federation of Trade 
Unions “because of its programme and tactics” could not “secure 
the victory of the proletarian masses in all countries ” The first 
RILU congress was held m July, 1921, m Moscow, and has 
since continued its work in close association with the Communist 
International Relations between the IFTU and the RILU 
have been hostile The British Trades Union Congress, however 
endeavoured to bring about an understanding, though without 
success 

It is not easy to ascertain the real strength of the affiliated 
membership of the R I L U , but Losovsky, the secretary of the 
Red International, has analysed its membership as follows (set 
“The World’s Trade Union Movement,” 1925, pp 244-5) — 

“The Red International of Labour Unions has eight types of 
affiliated organisations — 

1 National trade union centres embracing the whole trade union 
movement of their respective countries, such as Russia, with 
6400,000 trade union members, Bulgaria, 40,000, Greece, Egypt, 

50.000, Persia, 20,000, Estonia, 25,000 and so on 

2 National trade union or regional revolutionary centres exist- 
ing parallel with reformist centres and carrying on a struggle 
against them, our organisations being stronger than the reformist 
ones Such are, France, with 480,000 members, Czechoslovakia, 

300.000, Yugoslavia, 100,000, Java, 35000 and so on 

3 National trade union centres playing a small role in com 
parison with the reformist trade union movement of their re 
spective countries as in Holland with 20,000 members, Belgium, 

12.000, Germany, 150,000, the United States, 25,000, and so on 

4 National trade union centres identifying themselves with 
the pnnciples of the RILU, but not affiliated thereto, as a 
result of the ‘White Terror,’ as is the case in Finland, 50,000, 
Rumania, 60,000, and so on 

5 Independent umons and unions which have been from time 
to time formed of expelled members not belonging to the national 
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Memhershps of ConsMuent Natwnal Ctnires of the I h f U on December pst jq 2^ and 1^26 


National Centres 

December 31, 1925 

December 51, 1926 

Int rtase^ 
or decrease 
of member 
ship m (lo 

Men 

Women 

Total 

Number 

of 

aflihated 

unions 

Men 

Women 

Total 

Number 

of 

atfiliatcd 

unions 

I Argentine 

8 i >939 

635 

82,574 

14 

81,939 

635 

82,574’ 

14 


2 Austria 

621093 

185,922 

807,515 

S 3 

588,473 

167,919 

756,392 

52 

- 6 3 

3 Belgium 

525.456 

26,638 

552,094 

27 

496,062 

55,798 

551,860 

25 

1 

4 Bulgaria 



14,803 

16 

2,200 

300 

2,500 

IT* 

“ 83 T j 

5 Canada 



106,412 

68 



103,037 

68 

— 3 

6 Czechoslovakia 

290,732 

65,654 

356,386 

4B 

432,286 

115,945 

548,231 

71 

+538 

7 Denmark 

200,478 

39,226 

239 704 

51 

127,033 

29,244 

i 56,*77 

52 

-34 8 

8 France 



605,250 

3b 

i» 


605,250® 

3b 


0 Germany/'^ P P ** 

3.342,162 

720,825 

4,182,511' 

40 

3,181,879 

627,451 

3,933,931 

38 

~ 5 9 


3i9»55i 

80,304 

399,855 

14 

311,121 

76,988 

388,109 

14 

- 29 

10 Great Britain 

3.903.173 

462,446 

4,365,619 

206 

3,784,455 

379,539 

4,163,994 

203 

- 4 6 

11 Holland 

178,794 

10,892 

189,686 

26 

185,066 

II 248 

196,314 

27 

4 - 3 5 

12 Hungary 

109,278 

15,746 

125,024 

33 

108,819 

17,441 

126,260 

40 

-1 I 0 

13 Italy 



234,520 

38 



6 



14 Latvia 

12,314 

2,241 

16,679* 

17 

12,007 

3,8ti 

15,818 

17 ! 

"■ 5 2 

1 5 Lithuania 







18,486 

9 ! 


16 Luxemburg 

13,29'’ 

106 

13 398 

12 

14,058 

121 

14 179 

12 

+ S8 

17 Memel lerntory 

1,152 

249 

1,401 

5 

943 

221 

1,164 

5 

— 16 9 

18 Palestine 



18,663 

28* 



22 332 

28* 

"fig 7 

19 Poland 

200,340 

24,083 

224,423 

28 

217,233 

27 150 

'‘44,383 

27 

4-89 

20 Roumama 

31,997 

1,096 

33,093 

25 



30 468 

10 

- 7 9 

21 Spam 



235,007 

33 



2 21,000 

33 

— 6 0 

22 Sweden 

349,749 

34,868 

384,617 

34 

376 703 

381.6 

414,859 I 

35 

+ 79 

23 Switzerland 

137,433 

12,564 

149,997 

19 

140,496 

13 301 

153 797 

17 

4- 2 . 

24 South Africa 







60,660 

54* 


25 Yugoslavia 

24,982 

2,174 

27,156 

30 

25,115 

-,184 

27,299 

30 

4- 0 5 

Total 

10,344,415 

1,685,669 j 

13,366,387* 

906 

10,085,888 

1,567,432 

12,839,174*’ 

928 

- 3 9 


(i) Including 119,524 young workers, not mentioned under the heading “Men and Women (2) Including 2,124 members not mentioned 
under the heading “Men and Women (3) Including 1,336,303 members not mentioned under the heading “Men and Women " (4) Besides 10 
local mixed unions (5) 28 different trades distributed over Tel Aviv, Haifa, Jerusalem, Tiberias, Afuleh and Akko (6) Membership not to be 
given (7) Including 124,601 young workers not mentioned under the heading “Men and Women,*' and 80,216 members for whom iffiliation fees 
were paid to the General German Civil Servants Federation (8) 54 local unions (9) Dec 31, 1925 (10) Including 1,185,834 members not 

mentioned under the heading “Men and Women “ 


trade union centres of their respective countries 

6 Minorities inside the reformist trade unions orgamsed under 
the direct leadership of the Communist faction, Germany, Japan, 
Italy, Sweden, Denmark, etc 

7 Opposition blocs or minority movements co-ordinating the 
action of all left wing elements both inside and outside the 
reformist and the Anarcho Syndicalist unions of such countnes 
as the United States, Great Britain, Spam, Austria, the Argen 
tine, Mexico and elsewhere 

8 Finally, there are the left-wing elements belonging to the 
unemployed committees (Great Britain), shops stewards com- 
mittees, etc , generally supporting the R I L U policy ** 

The Fourth Conference of the RILU held in 1928 was 
attended by 421 delegates, representing 49 national groups, and 
according to the leaders of the R I L U , the affiliated membership 
IS approximately 19 millions, comprised as follows — 


USSR 

China 

Germany 

Great Britain 

France 

Mexico 

Sweden 

Colombia 

Chile 

Brazil 

Norway 

Korea 

Dutch Fast Indies 
Serb, Croat, Slovene 
Kingdom 
Peru 
Italy 


trade unions which are affiliated to the I F T U 


10,200 000 

United States 

388,000 

3,000,000 

Czechoslovakia 

210,000 

1,000,000 

Australia 

120,000 

700,000 

Cuba 

100,000 

525,000 

Poland 

95,000 

93,000 

Canada 

10,000 

80,000 

Latvia 

9,000 

60,000 

Japan 

8,000 

50,000 

Argentina 

7,000 

40,000 

Mongolia 

7 000 

33,000 

Hungary 

5,000 

30,000 

Uruguay 

4,500 

25,000 

Portugal 

4,000 


Estoma 

3,000 

21,000 

Denmark 

2,000 

20 000 

Venezuela 

1,200 

12,000 Guadeloupe 800 


r groups within 


It will be seen that no national trade union body representing 
the whole of the organised workers of any country, apart from 
Russia and certain small countries where trade unionism is an 


ineffective force, has associated itself with the R I L U , and that 
outside Russia its chief support comes entirely from individual 
trade unions and minority groups, though Losovsky is at pains to 
point out that the figures of membership of the I F T U are 
swollen by the adherents of the R I L U 

Bibliography — ^The International federation of Trade Unions pub 
lishes Reports, a Year Book, and serial publications (“The Intirna 
tional Trade Union Review” [Quarterly], and The International 
Trade Union Movement” [Monthly]) It also publishes a series of 
volumes on trade unionism, e j? , C Mesten s ‘The Trade Union Move 
ment in Belgium” (1925) For the Communist side of the Movement, 
see A Losovsky “Trade Unions in Soviet Russia” (1920), and ‘The 
World^s Trade Union Movement” (1925) Other special studies are S 
Sanders, “Trade Unions in Germany” (1916) and W P R\an, “The 
Irish Labour Movement” (1920) The most important work, however, 
IS the Report on “Freedom of Association” publxshed by the Interna- 
tional Labour Office Three volumes have appeared Vol I (1927), 
Comparative Analysis, Vol II (1927), Great Britain, Irish Free 
State, France, Belgium, Luxemburg, the Netherlands, Switzerland, 
Vol III (1928), Germany, Former Dual Monarchy of Austria-Hun 
gary, Austria, Hungary, Czechoslovak Republic, Poland Baltic States 
Denmark, Norway, Sweden, Finland Each section contains a bibh 
ography (A Gr ) 

TRADE WINDS, the name given to the regular north cast 
erly and south easterly winds which blow from the tropical belts 
of high pressure towards the equatonal belt of low pressure Their 
regularity, especially over the oceans, explains their name, the 
term “trade” being used m the otherwise obsolete sense of 
“course” (c/ “tread”) Their distribution may be considered 
broadly as being between 3° to 35° N , and from the equator to 
28® S , but at any particular period their influence is felt over a 
narrower area on account of their seasonal swing into higher 
latitudes dunng the respective summer seasons of the two hemi 
spheres The best area for the study of these winds is the Atlantic 
ocean (Sec Met Office Publication, No 203, also Meteorology ) 

TRAFjAJLGAR (trah fal gahr', popularly tra fal'gar), THE 
BATTLE OF The Bntish naval victory over the French and 
Spanish fleets off C^e Trafalgar, on Oct 21, 1805, was a sequel 
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39 ° 

to the breakdown of Napoleon’s scheme for invading Eng- 
land, and an account of the movements leading up to it, known as 
the Trafalgar Campaign, will be found under the heading Na- 
poleonic Campaicns 

Admiral Villeneuve, returning from the West Indies, suc- 
ceeded in making the port of Ferrol, thence he should have 
sailed for the Channel and effected a junction with the Brest 
fleet, but, judging that Napoleon’s schemes were already de 
fcatcd he made for Cadiz instead Nelson, after his arrival at 
Gibraltar from the West Indies, had fallen back on the English 
Channel fltet, but Colhngwood was watching Cadiz with three 
ships On Villeneuve’s arrival, he retreated slowly towards the 
Straits, and the French pursued him, but they had no wish to be 
drawn into the Mediterranean, and after a time retreated to 
Cadiz, and CoUingwood was able to resume his station, he was 
joined at the end of August by reinforcements amounting to 22 
ships The importance of defeating or effectively blockading 
this allied force which now numbered 33 — 15 of them Spaniards — 
was fully realised by the Admiralty, and in September they de 
cided to send Nelson to take command of the blockading force 

Nelson in Command at Cadiz — Nelson left Portsmouth 
on Sept 15 with three sail of the line, arriving off Cadiz on the 
29th of the same month — his forty seventh birthday He had 
sent ahead a frigate to forbid any hoisting of colours or firing 
of guns, in order not to draw the attention of the Allies to the 
irnval of British reinforcements But the unofficial welcome he 
received was such as to put heart into any commander of a 
fleet During the first fortnight of October he was reinforced by 
a further six ships, so that his strength was at one time 34, but 
it the time the battle was actually fought he had only 27 ships 
It his disposal, six had been sent to Gibraltar to revictual, and 
Admiral C alder, who was going home to face court martial for his 
unsatisfactory action off Iinisterre, was magnanimously allowed 
to rctuin m his fligship Nelson did not keep the bulk of his 
fleet close to Cadiz, only the frigates were inshore, most of the 
ships being some 30 to 40 miles to sea, connection being main 
tamed by a line of signil ships 

Villeneuve Ordered to Mediterranean -—Nelson’s first 
task was to induce Villeneuve to put to sea, and this was per- 
formed for him b> Napoleon himself A new coahtion of Euro 
pean powers had just been formed against Imperial France, and 
Napoleon, unable to use his troops against England owing to 
the breakdown of his schemes, had marched them against Aus 
tna He thus required nival support in the Mediterranean, and 
Villeneuve was ordered to leave Cadiz and eater that sea, fur- 
thermore, should he encounter an enemy fleet to which he was 
not inferior he was not to hesitate to attack them These com 
minds reached the French Admiral at the end of September 
He knew, however, that they could never be acted on suc- 
cessfully, and a council of war held at the beginning of October 
decided that, though a sortie might be possible, to give battle to 
the British fleet would be suicidal At this time, too, it appears 
thit the Allies were under estimating the strength of the British 
Later m the month Villeneuve heard that Napoleon was sending 
Admiral Rosily to supersede him This he regarded as a re 
flection on his honour, and he decided to put to sea before his 
successor arrived He did not intend to give bittle to Nelson 
if he could get into the Mediterranean without dqWig so, but he 
lully realised that he would probably be forced into action, and 
he thought that, in such a case, Nelson’s probable plan would be 
to obtain local superiority over part of his fleet To guard 
against this he formed a reserve squadron of 13 ships under tlie 
Spanish Admiral Gravma, which was to keep to windward of 
the rest of the fleet and thus be able to come to the assistance 
of any part of it that was in difficulties 

Nelson's Battle Orders — Nelson had also drawn up orders 
for the guidance of his officers, and had explained to them how 
he intended to fight the battle His instructions are embodied 
in the ‘^Nelson Memorandum,” which was drawn up at a time 
when he expected to have a larger force than 37 None the 
less the principles it contained are applicable with €<iual fotqe 
to a smaller fleet They were that the attack was to be made 


in two bodies, the larger, under CoUingwood, was to obtain local 
superiority over the enemy’s rear, while Nelson, with the smaller 
body, was to preserve him from the interference of the van and 
centre, should they attempt to go about to the assistance of the 
rear, as they normally would On the day of battle Collmgwood’s 
squadron consisted of 15 ships and Nelson’s of 12 

Villeneuve Puts to Sea — ^It was on Saturday, Oct 19, that 
the first of the Allies got to sea Nelson knew of their move 
raents immediately, and made sail for the south east so as to 
cut them off from passing through the Straits Only part of the 
alhed fleet got to sea on the Saturday, and on Sunday the 20th 
the weather was so bad that they returned to the neighbourhood 
of Cadiz Nelson, throughout, kept his mam fleet out of sight, 
but followed them, move for move, receiving all the mforma 
tion on which he based his decisions from his frigates Monday 
the 2ist was a fine day, the wind was light and blowing from 
the north-west, and at dawn the two fleets were m sight of one 
another The Allies were sailing south, making for the Straits 
again, and the British were some 12 miles to the west of them 
Nelson at once ordered his fleet to form two lines of sailing, m 
accordance with his plan outlined above His own squadron was 
the more northerly of the two, and each admiral was leading 
his own squadron, Nelson in the Victory, and CoUingwood m 
the Royal Sovereign In this formation, they approached the 
allied fleet, and as they came more clearly into view, Villeneuve, 
for the first time saw that he had underestimated their strength 
He at once sacrificed the originality of his dispositions by order 
mg Gravma, with the reserve squadron, to come into the line, 
and, shortly afterwards, partly with a view to keeping Cadiz 
open as a refuge on his lec, and partly to counter what he thought 
was designed as an attack on his rear as he was sailing south 
he ordered his whole fleet to wear and sail roughly north 

Collingwood’s Attack — Villeneuve’s order to his fleet to 
wear was made about 8 o’clock, and it was not propeily finished 
when CoUingwood, who was to initiate the attack, ordered his 
squadron to change its formation from an irregular line ahead 
to an irregular line of bearing This was about 8 so, some two 
hours after Nelson had first ordered the advance Collingwood’s 
object was to bnng his force into a line as nearly parallel as 
possible with the part of the enemy line thit he was to engage 
and the concavity in their line was such that this manoeuvre 
would virtually produce that result Nelson had given his see 
ond m command a free hand in deciding how to carry his line 
into battle, so that the credit for this movement, admirably 
suited as it was to the circumstances and designed to enable the 
British ships to use their broadsides as they got into action, must 
be given to CoUingwood I or the rest, he earned out bnlhantly 
the part assigned to him — namely to break through the enemy 
and engage the rear 12 ships His own vessel, the Royal Sover 
tign, being a very fast sailer, was in close action just after 12 
o’clock, and to her fell the duty of selecting the gap which 
would enable him to cut off 1 2 ships Actually he cut off 1 5 and 
became engaged with 16 

Nelson's Attack — It now remains to consider the move 
ments of Nelson’s line The commander m chief it wiU be 
remembered had kept for himself the duty of preserving ColUng 
wood from any interference from the allied centre or van For 
this purpose he continued his advance in the order he had first 
assumed, that is to say, irregular line ahead With the object 
he had before him, he naturally wished to disguise the point at 
which his attack was finally to be directed, and line ahead was 
the most flexible and easily managed formation he could adopt 
It had the draTwback oi exposing the head of the line, as it 
approached, to the concentrated hre of the enemy, but Nelson 
was prepared to regard this as a justifiable risk in view of the 
advantage of flexibility which the formation conferred, and 
which was peculiarly valuable in the particular circumstances 
The event proved him right He began by aiming at the van 
rather than the centre of the alhes, whose leading ships, nervous 
of havmg their T crossed, crowded on sail to prevent this 
manoeuvre being executed, thus taking themselves further from 
that part of their line whiph was now being attacked by Colling- 
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wood, and which Nelson did not intend should be assisted by 
them Indeed, the whole of the allied van and centre, mystified 
by Nelson's movements and uncertain of his aims, could do 
nothing but wait for him to declare his intentions, while they 
left the rear to look after itself Nelson was himself leading 
his hne, and as the Victory approached the allied van, he turned 
to starboard, followed m succession by the ships m his squadron 
and sailed down the allied line, looking for a suitable place at 
which to break through This turn enabled him to open fire, 
but he preferred to hold it Fmally he found a gap astern of 
the Bucentaurff twelfth ship in the line and Villeneuve’s flagship, 
and, passing through, he opened fire, raking the ships on either 
side with terrible effect The majority of his line deployed to 
starboard and broke through the Alhes at various places be- 
tween the points pierced by Nelson and Collmgwood, but two 
more ships ahead of the Bucentaure were engaged, the leading 
ten ships finally being left without attention Six of these, under 
Dumanoir, at length made some attempt to go about to the 
help of those behind them, but their arrival was too late to be 
of any use, and they made off, for, in the meantime. Nelson's 
12 had been matched with 7, with the inevitable result By this 
time, too, victory had declared itself for Colhngwood, who had 
been left without interference, as Nelson had designed, to com 
plete the destruction of the rear 

Completeness of the Victory — In all, 20 prizes were taken 
— about 60% of the allied fleet A larger percentage was taken 
or destroyed at the Nile, but the comparison is not a sound one 
for at the latter battle the enemy were caught in a confined 
space At Trafalgar they had plenty of room to manoeuvre 
and a friendly port on their lee, yet they could not escape, 
such was the paralysmg effect of Nelson’s tactics — an inspired 
mixture of the traditional and original Nelson had solved a 
problem that hid puzzled British admirals for a century — 
nimely, how to prevent the French making off while most of 
their fleet was still more or less intact For this reason Trafalgar 
IS regarded as the greatest of naval battles and ^Nelson as the 
greatest of Admirals 
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TRAFFIC AND TRAFFIC REGULATIONS Through- 
out the civilized world the countryman is being irresistibly drawn 
towards the great cities which spread outwards, ring by ring, 
over the open fields, while the ancient core of the city on which 
millions of workers now converge retains the shape imprinted on 
It in mediaeval times when a small compact area' amply sufficed 

IN GREAT BRITAIN 

London — Although the difficulties thus created are by no 
means restricted to Greater London, where the population had 
risen from 7} millions m 19 ii to 7} millions in 192s, yet it is 
probably within this area that the typical problems present 
themselves in the most aggravated form In 1923 the registrar 
general published, for the first time, a report on the work places 
of residents m London and the five home counties The preface 
reminds us that m a less highly organized and industnalused 
society localities may be self-sufficient, every residential group 
being supplied with its needs by members of the same groups in 
their working capacity Such conditions were due to the dis 
persion of necessary service and production, which in the absence 
of transport facilities had to be located m proximity to the popu- 
lation served The subsequent development of transport and com- 
mumcations fostered a concentration which has changed the whole 
face of industry 

To gauge the magnitude of the traffic problem the following 
data may be of service In 1912 a census was taken of vehicles of 
all classes passing 39 of the more congested points m London be- 
tween the hours of 8 a m and 8 pm on a selected day The total 
reached was 825,445 I*' 19^7 a count taken at the same 39 points 
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gave a total of 1,139,434, an increase of 38% The outstanding 
feature on the London streets is the motor omnibus, of whuh in 
1913 the number licensed was 3,664 In July 1927 the number 
of motor omnibuses scheduled for regular operation m the Metro 
politan Police District was 4,709 In 1913 the passengers earned 
by omnibuses numbered 736000,000, in 1924 1485,000000, 
while m 1926 a total of 1,700,000,000 was computed to have been 
reached The important part played by the I ondon County 
Council’s tramways can be estimated from the statement that 
their tramcars carry more than 1,000,000 passengers during the 
six busiest hours of the day On the Victoria Embankment 400 
tramcars pass every hour 

Expressed in millions the numbers of passengers carried by the 
various forms of transport m London have been estimated as 
follows — 
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In 1927 a grand total of 3646000000 was nached The in 
crease in the volume of traffic is out of all proportion to the 
growth of population A principal factor in the increase of con 
gestion on the streets is the growth and spread of the travel 
habit It has been estimated that whereas in igoo every Londoner, 
man, woman and child, travelled 158 times 1 year, that figure 
had risen m 1925 to 460 The burden thus thiown upon the trans 
port agencies is even greater than these figures would indicate 
owing to the fact that the “peak” periods of the day are now 
more compressed 

Remedies. — The remedies for traffic congestion on the streets 
are easier to enumerate than to apply First and foremost all 
wanton obstruction should be removed fountains clock towers 
refuges, obelisks horse troughs and such like structures erected m 
the leisurely days of an earlier century must justify their existence 
m the light of changed circumstances Street traders and stalls 
must be relegated to side streets slow and heavy vehicles must 
be prohibited from using, during the busy hours of the d ly, cer 
tain routes m which rapid movement is indispensable the position 
of the great markets must be reconsidered m order that the 
streams of ponderous traffic to which they give rise may not 
choke all important adjacent arteries By extending railway 
sidings into markets, now served by road, much of the congestion 
on the latter might be relieved The provision of adequate park 
mg places or stances will prevent the wasteful occupation of 
valuable space in busy thoroughfares by stationary vehicles 
Within the London Traffic Area it is probable that upwards of 
eighty parking places will eventually be m use under regulations 
made by the Minister of Transport 

Parallel Routes — A useful purpose may be served by the 
judicious sign-postmg of parallel routes, so that mexpenenced 
drivers may be induced to leave the overcrowded roads and make 
use of less familiar thoroughfares A glance at the map of our 
great citns will show how many such alternatives are already 
available and how many more might be rendered feasible by the 
demolition of a few buildings which interrupt the continuity of 
a line of streets In many instances greater advantage would 
accrue from the completion of an alternative route by the acqui 
sition of such obstructive buildings than from the customary 
widening at enormous cost of the principal thoroughfare by the 
demolition of one entire frontage Two roads are better than one 
seeing that an accident may at any time have the effect of closing 
a single thoroughfare, however wide Unavoidable traffic stop 
p>ages due to road repairs can be shortened in many cases by the 
use of quick-setting cements and the introduction of pneumatic 



TRAFFIC AND TRAFFIC REGULATIONS 


392 

tools for breaking up old foundations In the busiest thorough- 
fares repairs should proceed uninterruptedly day and night Co- 
ordination between adjoining highway authorities would prevent 
the annoyance of parallel routes being simultaneously closed for 
repair The extreme need of some co-ordmatmg body for London 
led to the creation in 1924 of the London and Home Counties 
Traffic Advisory Committee, which reports to the Minister of 
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Transport upon all matters affecting transit in that populous area 

High level Roads — To relieve the congestion at the ground 
level of great cities the construction of high-level roads may 
before long be forced upon civic authorities 

Single way Traffic — Narrow streets which are so situated as 
to form useful lines of communication can often be advan- 
tageously utilized as single way routes a practice which has been 
widely adopted m Pans, where no less than 105 streets are re 
served for one way traffic In London this restriction has been 
applied to 45 streets Obviously the facilities for estabhshmg 
alternative routes and single way routes are greatest in cities 
which have been methodically laid out on a fairly rectangular 
plan In cities of haphazard growth more formidable difficulties 
arise The dday inflicted upon traffic at busy cross roads can be 
eliminated by the enforcement of gyratory movement in the rare 
cases where space permits or by the construction of a bridge or 
tunnel enabling one stream of traffic to pass over the other — ^a 
device that is only rendered feasible by a convenient configuration 
of the ground The ample dimensions of the “places” of Pans 
have enabled gyratory movement to be instituted at 19 traffic 
centres, whereas in London the expenment was tried in Jan 1926, 
for the first time, in Aldwych and Parliament Square where its 
success has led to its extension to 10 other traffic centres (See 
figure illustrating the arrangement presenbed for Trafalgar 
Square ) At 14 important road intersections where space for 
gyratory movement is lacking the regulation is imposed that 
vehicles shall not turn to the nght By this means the steady flow 
of traffic IS promoted 

White lines formed by metal plates sunk into the pavement 
or by similar devices play an invaluable part in directing traffic 
into its proper channels The acceleration of vehicular traffic due 
to the adoption of these various methods of control renders it 
necessary to indicate special crossing places for pedestrians In 
great cities the construction of subways or bridges for foot 
passengers is likely to be increasingly favoured where funds 
permit 

Traffic Signs — An experimental installation of light signals 
was brought into use m London at the junction of St James's 
Street and Piccadilly in 1926 These signals, eight in number, are 
electrically operated from a central control at the junction of the 
two streets They are of the three aspect colour light type, fitted 
with red amber, and green lenses, with the necessary trans 
formers and are mounted on tubular steel posts on cast iron 
bases Five of the signals are fitted with a small lens which serves 
as an indication to the constable on point duty that the signal is 
showing red The central control cabin is equipped with an illumi- 
nated diagram which repeats all signal aspects and with a mmia- 


ture frame of eight levers, space being provided for the addition 
of a king lever, if necessary Each of the levers has three posi 
tions — normal, mid-stroke and reverse — ^providing red, amber and 
green indications, respectively 

Circumferential Roads — ^Whatever efforts may be made to 
take full advantage of the roads already m use, the vast increase 
in vehicular traffic will in most of our growing cities call for the 
provision of additional thoroughfares While the radial roads may 
be tolerably adequate it will usually be found that suitable cir 
cumferential roads are wanting, save m the case of towns whose 
fortifications have given place to a nng road Relief to the con 
gested centre of a city can often be most readily afforded by the 
building of circular roads which enable traffic to pass round the 
outskirts By suitable regulations it should then be possible to 
limit the passage through the crowded centre to vehicles whose 
business legitimately requires their presence there Little hardship 
is inflicted upon drivers who are relegated to the circular road, 
seeing that, although their journey may be longer, the time 
occupied 18 less, owing to the absence of congestion As a good 
example of this type of route may be cited the circular road 
26 m long, round the north of London 

Co ordination — At the root of the traffic problem in great 
centres of population lies the difficulty that the present local 
government boundaries usually have no relation whatever to the 
wider traffic region upon which the welfare, the work and the 
very existence of the city depend Concerted action for the 
common good is defeated by the multiplicity and divergent m 
tcrests of the small administrative units which encircle the city 
In the aggregate the resources of the greater community forming 
the traffic region art amply sufficient to provide the remedies 
which are admitted to be necessary, but the application of these 
resources to the desired purpose is difficult in the absence 
of some public body empowered to determine the best means of 
promoting improvement schemes and to apportion the cost over 
the traffic region which ultimately benefits Until this power of 
apportionment can be exercised there are insurmountable obstacles 
to the execution of vital improvements in poverty stricken admini 
strative areas, where local conditions often generate traffic delavs 
reacting injuriously upon the whole traffic region An authority 
exercising control over such a traffic region would naturally be 
charged with the duty of co ordmating the different traffic agencies 
and means of transit so as to eliminate wasteful competition and 
the congestion to which it gives rise Certain routes would be 
reserved for trams or trolley vehicles, others for motor buses 
others for underground railways The number of vehicles plying 
on various routes would be restricted to the needs of the travel 
ling public instead of being dependent upon the varying fortunes 
of the struggle between rival undertakings It is indeed question 
able how much longer the interests of the citizen can tolerate the 
use of the public highway as the arena for unrestricted traffic 
competition The London and Home Counties Traffic Advisory 
Committee in their report for 1926-27 reiterate their view “that 
the co-ordination of passenger transport services with a common 
fund and common management with the elimination of unneccs 
sary, wasteful and uneconomic competition is essential before any 
substantial improvements m travelling facilities can be effected ’ 

The need for additional resources is acutely felt by congested 
suburban railways constructed m the days of steam traction 
Electnfication of such lines is often the only means of increasing 
their carrying capacity and great activity prevails in the applica 
tion of this remedy As an instance may be quoted the electrifi 
cation of the London suburban lines of the Southern Railway 
involving the conversion of 650 m of track, at a cost of nearly 
£8,000 000 The traffic flow of a railway being governed m large 
measure by its terminal capacity, the aim must be to enable the 
largest number of trains to enter and leave the terminal It has 
been claimed that thanks to electrification the capacity of termi 
nals can be increased by 150% so that five trains would run 
where two ran formerly (see Railways Electnficatwn) 

Future Developments- — ^Casting a prophetic glance forward 
one can discern certain directions in which the development of 
CIVIC, social and industrial life may be fundamentally affected 
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by the pressure of the traffic problem There is already a tendency 
towards the creation of self-contained satellite towns of moderate 
size where the citizen can hve within an easy walk of his work 
and yet within sight of the green fields Such development will be 
fostered by the North Orbital Road which is being planned to 
sweep in a curve 75 miles long through the counties of Essex, 
Hertfordshire and Buckinghamshire, at a distance of about 20 
miles from Charing Cross The administrative centres of capital 
cities can be relieved by moving to the open outskirts of towns 
certain offices and departments which do not require an absolutely 
central position As open spaces m central districts become rarer 
'ind rarer we may see legislation promoted to safeguard such 
squares and gardens as have escaped the builder 

It is conceivable that the high rental value of office accommoda 
tion m the heart of great cities and the increasing closeness of 
business contact between countries of every latitude may lead to 
the continuous use of offices throughout the day and night, with 
the result that the volume of passenger traffic to and from the 
suburbs would be better distributed It is perhaps significant 
that several London restaurants should remain open throughout 
the 24 hours A time may indeed be in sight when the problem 
of transport will be the dominating influence in moulding the life 
of the citizen in every highly developed industrial community 

(H My) 

THE UNITED STATES 

The increase in numbers of motor cars has created very serious 
traflic problems that demand drastic treatment for their solution 
They attain their maximum of seriousness m cities, where owing 
to the narrow thoroughfares, variable speeds and necessity for fre 
quent and long stops, the resulting congestion has already reached 
a point where traffic movement is greatly hindered This condi 
tion IS found at present most emphasized in American cities on ac 
count of the vastly larger number of automobiles in proportion 
to population than is found in other countries Taking the two 
largest American cities as examples of congestion the following 
table of motor car registration shows how rapid has been the 
growth and how much more rapid than the corresponding in 
crease m population 
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Traffic Towers — In 1918 the congestion on Fifth Avenue, the 
busiest thoroughfare m New York, had become so gi^at that 
some means, other than traffic policemen stationed at intervals, 
were seen to be necessary if a reasonable speed of movement was 
to be maintained The local situation of Fifth avenue was pecu- 
liarly difficult as the nearest parallel street is 920 ft distant on 
one side and 420 ft on the other, thereby forbidding any large 
diversion of vehicles In that year there was erected a series of 
signal towers placed in the centre of the street with red, green and 
white lights operated by hand at each tower, the several operators 
turning the lights to correspond with those at 42nd street The 
towers were taken down m 1929, as occupying too much space 
The controlling of vehicular traffic by a system of mechanical 
signals was extended in New York and has since been adopted with 
various modifications by every city in the United States and on a 
growing scale in other countries As installations were erected and 


large areas of cities were put under control, traffic engineers found 
that there were at least three methods under which automitit 
signals could be operated, (i) the isolated clock, (2) the syn 
chronous and (3) the progressive systems 

In the synchronous system all signal colours are changed simul 
taneously and are the same in a given direction that is, green or 
clear lights are shown permitting all north and south tiaffic to 
move throughout the controlled area while the red or stop signal 
IS set against the cross, or east and west movement Then alter 
a fixed interval, the signals and the corresponding traffic move 
ments are reversed The synchronous system is simple in installa 
tion and is used m the great majority of cities 

The progressive operation undertakes to keep all traffic moving 
continuously in all directions To accomplish this the street to be 
controlled is divided into blocks of approximately equal lengths 
which may be the ordinary city blocks or arbitrary traffic blocks 
comprising several city blocks according to the intervals between 
cross streets Instead of having all signals in one street change to 
the same colour at the same instant as m synchronous operation 
in the progressive they alternate That is, when a green light is 
seen at the beginning of one traffic block a red is shown at the next 
The block lengths and signal time intervals are so fixed that 1 
driver proceeding at any predetermined spieed which is usually 
set at from 15 to 20 m per hour, will find the next signal 
turn green giving a clear way as he reaches it 

The progressive system can be successfully operated only when 
the longitudinal and cross timing intervals art equal and it works 
best on wide thoroughfares with long traffic blocks Narrow 
streets, particularly those with only one lane of moving vehicles, 
do not respond well, since the entering of parked cars into the 
moving lane or other similar irregularities are apt to throw the 
traffic out of running schedule Under this system all signals are 
connected to the same set of bus wires and are operated simul 
taneously Control apparatus is the same for the progressive and 
synchronous systems 

To obviate some of the disadvantages of the progressive system 
the flexible progressive or co ordmated system has been devised, 
in which the clear signals can be given at irregular intervals on 
both the through and cross streets and so permit a variation in 
length of traffic blocks according to relative densities of traffic 
Mechanically this system is the most expensive to install and the 
most complicated in operation A separate electric cable must be 
run from each intersection to the central station and the signals 
at each intersection be turned by its individual timing switch 
No general rule can be laid down to govern all cities There are 
many factors that must be taken into consideration among which 
the following may be mentioned total volume of traffic relative 
density of travel in the two directions widths of streets street 
intervals character of traffic, presence of tramways and control 
of extraneous retarding causes 

In March 1929 a centralized system installed at one point was 
put in operation in the city of New York It controlled all of 
the traffic lights in the center of the city by means of seven 
machines, one for each of the principal north and south avenues 
With the addition of about six more it was planned that all of 
the lights m the island of Manhattan would be controlled One 
of these machines could do all the work, however flexibility is 
obtained by the use of one for every avenue Each machine 
consists of a synchronous motor driving gears and cams making 
the necessary contacts to operate the relays that in turn control 
the switch s in the circuits to the lamps The cycle of operation 
adopted is 3 minutes, 115 seconds for north and south move 
ment of traffic, 55 seconds for east and west traffic with two 5 
second dark intervals To change the cycle it is only required to 
replace the motor For any cycle, however, the time interval of 
red or green light and of darkness can be adjusted at will 

Interference with Traffic Flow — The most important of 
the last class are left hand turns (m America all traffic is right 
hand), presence of horse-drawn vehicles and parking Of these 
the first two are senous interferences with a continuous or progres 
sive flow A left hand turn involves the crossing of the opposite 
traffic lane, while the slow speed of horses and heavy trucks will 
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defeat, unless there be plenty of passing space, a general platoon 
or group movement at an established speed that approximates 
one as great as 1 5 m per hour In some cities left hand turns tn 
congested districts are forbidden, but this can be done conven 
icntly only when there are parallel streets sufficiently near so as 
not to involve too great a loss of time for the diverted vehicles 

Parking. — Parking, however, presents a great problem be- 
cause It is opposed and supported equally strongly by opponents 
and proponents To forbid parking is opposed by some merchants 
who fear that their customers would be driven away if they 
were prevented from standing their cars m the street while actu 
ally shopping Unless streets be widened at great expense, or 
some heroic remedy adopted, it is evident that free parlung must 
bt radically limited Already m some cities a time limit is set in 
many streets, while m very busy streets it is expressly forbidden 
during hours of maximum congestion to stop a car except to 
deposit or pick up passengers 

One way Rules, — The regulation of traffic and the need for 
full facilities to keep it moving has led to the adoption of one-way 
traffic This has worked well and will be more widely introduced 
IS the problem becomes more acute The installation of traffic 
Signals was expected to reduce the number of policemen engaged 
in traffic regulation The pressure has however increased more 
rapidly than the relief so that the demand for men is steadily 
growing In New York 581 policemen were so detailed in 1907, 
775 in 1917 and 2,511 in 1927 (W B Pa ) 

TRAHERNE, THOMAS (i637?~i674), English writer, 
was, according to Anthony k Wood, a ‘‘shoemakers son of Here- 
ford ” He entered Brasenosc college, Oxford, in 1652, and after 
receiving his degree in 1656 took holy orders In the following 
year he was appointed rector of Credenhill, near Hereford, and 
in 1661 received his MA degree He found a good patron in 
Sir Orlando Bndgeman, lord keeper of the seals from 1667 to 
1672 Traherne became his domestic chaplain and also “minister” 
of Teddmgton He died at Bridgeman’s house at Teddmgton on 
or about Sept 27, 1674 He kd, we are told, a simple and devout 
life and was well read m primitive antiquity and the fathers His 
prose works are Roman h argents (1673), Chmttan Ethics 
(1675), and A Serious and Patheticall Contemplation of the Mer 
cm of God (1699) His poems have a curious history They were 
left in ms and presumably passed with the rest of his library into 
the hands of his brother Philip Ihey then became apparently 
the possession of the Skipps of Ledbury, Herefordshire 

In 1896 or 1897 they were discovered by W T Brooke an a 
street bookstall Dr Grosart bought them, and proposed to in 
dude them m his edition of the works of Henry Vaughan, to whom 
he was disposed to assign them He left this task uncompleted, 
nnd Bertram Dobell (v v ), who eventually secured the mss , was 
able to establish the authorship of Thomas Tiaherne The dis 
rovery included beside the poems, four complete “Centuries of 
Meditation,” shoit paragraphs embodying reflections on religion 
and morals Some of these, evidently autobiographical in char- 
acter describe a childhood from which the “glory and the dream” 
was slow to depart The poems on childhood miy well have been 
inspired by Vaughan’s lines entitled The Retreat His poetry is 
essentially metaphysical and his workmanship is uneven, but the 
collection contains passages of great beauty 

See Bertram Dobell’s editions of the Poetical Work^ (1906), and the 
Ceniurtes of Meditation (1908 and 1927) H I Bell’s edition of the 
Poems of rehiitv (Oxford, 1910), and G E Willett Praherne an 
essay (Cambridge, 1919) 

TRACLL, HENRY DUFF (1842-1900), Bntish author and 
journalist, was born at Blackheath, London, on Aug 14, 1842, and 
(lied in London on Feb 21, 1900 Traill was one of the best known 
journalists of his div, he was connected with the Pall Mall 
Gazette f the Saturday Revtew, and other papers, and was the first 
editor of Literature He wrote some important biographical and 
critical studies and in 1893-97 directed the production of a vast 
work on Social England But he is now remembered for his witty 
parodies and /eii d*espnt His best known work is The New 
Lucian (1884, new and enl ed, 1900) Traill also wrote one or 
two plays Nellie barren made a noteworthy success in his Glau- 


CHS, a Tale of a Fish at the Olympic theatre m 1865 In collabora 
tion with Robert Hichens be wrote The Medicine Man, which was 
produced m 1898 at the Lyceum 
TRAIN BANDS. In the early part of the 17th century the 
commissions of musters directed the county officials to muster 
dU persons liable for service and organize them into bands for 
trammg The bands so organized became known as trained bands 
or tram bands, a phrase which by the end of Charles I ’s reign 
was superseded by the term militia 
TRAINING CAMPS A movement for the military tram 
ing of youth in the United States through the means of summer 
camps conducted under the supervision of regular army officers 
was inaugurated by Maj Gen Leonard Wood m the summer of 
1913 Two camps, at Gettysburg, Pa, and at Monterey, CaUf , 
were attended by 244 men, most of them college students The 
following year (1914) camps were established at Fort Ethan 
Allen, Burlington, Vt , Asheville, N C , Ludington, Mich , and 
Monterey, California The total number m the different camps 
was 667 These aroused a gradually growing interest, reinforced 
by considerations growing out of the outbreak of the World War, 
ind the Department of War determined that four such camps 
should be estabhshed during the summer of 1915, at Chicka 
mauga Park, Ga , Plattsburg, NY (three camps), Ludington, 
Mich , and at the Presidio, San Francisco, Cahfomia The total 
lumber of men who passed through the camps dunng this year 
was 3 406 The camps were no longer limited to students from 
colleges and high schools, but were open to men from all walks of 
life who had the necessary physical qualifications and showed 
sound qualities of leadership As Plattsburg was the largest 
training centre, the camps, wherever held, began to be called 
Plattsburg Camps ” In 1916 a scries of four camps, each for 
a month, was held at Plattsburg, N Y , a camp of one month s 
duration for boys at Fort Terry, N Y , a senes of six camps of 
two weeks’ intensive training at W^adsworth, N Y , for the police 
of New York city, and a senes of three camps, each for a month 
at Oglethorpe, Georgia Over 16,000 men were passed through 
the camps In 1917, appheants for the camps numbered 130,000, 
and had the United States not gone into the War m the spring 
well over 100,000 men would have been trained m these volun 
tecr training camps During the winters of 1915-6 and 1916-7 
courses were opened in Boston, New York, Providence, Detroit 
Pittsburgh, Philadelphia, and other cities for the instruction and 
examination of applicants for reserve commissions, and through 
them were developed a large number of officers who played a 
vital part in the training of the great War levies 
When the United States entered the World War these hastily 
but intensively trained, enthusiastic men were invaluable They 
formed the nucleus of civilian officers with which to begin the 
great work of developing 200,000 officers, and added a valuable 
and indispensable force to the scanty number of regular officers 
and national guard officers available for the training of men In 
the spring of 1917 the Federal Government took over the whole 
task and established a senes of camps for the trammg of officers 
for the War The Secretary of War directed the establishment 
of 16 Citizens* Training Camps at the following points Platts 
burg Barracks, NY (two camps), Madison Barracks, NY 
Fort Niagara, NY, Fort Myer, Va , Fort Oglethorpe, Ga , 
Fort McPherson, Ga , Fort Benjamin Harnson, Ind (two 
camps), Fort Shendan, 111 (two camps), Port Logan H Roots, 
\rk , fort Snellmg, Mmn , Fort Riley, Kans , Leon Spnngs, 
Tex , Presidio of San Francisco, Cahfomia The training camps 
for officers were ordered to be ready for the reception of reserve 
officers about May 8, for candidates for commission May 14, and 
the course of Instruction was to begin on May 15 1917 The 
minimum age for attendance was 20 years and mne months , the 
maximum age, 44 years In addition to the foregoing, General 
Order 119, War Department 1917, established a traimng camp 
at Fort Winfield Scott, Calif , for the traimng of members of the 
coast artillery section of the Officers* Reserve Corps residing 
withm the territorial limits of the western department, and a 
similar camp at Fort Monroe, Va , for the balance of the coast 
artillery reserve corps officers These training camps began opera- 
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tion on Sept 22, 1917 A medical ofiicers’ training camp was 
also established m 1917 at Camp Oreenleaf, Fort Oglethorpe, 
Georgia Other camps for officers were established at the head 
quarters of the various divisions, the courses being essentially the 
same as those at the former officers’ camps The period allotted 
for the development of an officer at the governnient training 
camps was thr^e months The work was intensive and hard It 
was an attempt, in the rush and confusion of war, to produce 
officers in the mimmum period of time The purpose was to turn 
out the largest possible number of platoon leaders and a hmited 
number of company commanders and officers of field grade The 
same general plan was earned out at the training camps for 
officers in the quartermaster corps, medical corps and other 
staff corps The courses turned out many tens of thousands of 
officers with elementary training supplemented later by work with 
the divisional organisations to which they were assigned 

Congress, recognizing the value of the traimng camps estab- 
lished prior to and dunng the World War, provided m its 1920 re- 
vision of the National Defence Act for their retention In 1921 
ten Citizens’ Military Traimng camps were held and 10,000 men 
were given training Since 1921 camps held annually have been 
increasing in numbers and in attendance, in 1928 approximately 
50 camps were conducted in the United States and Porto Rico at 
which about 35,000 men were enrolled The type of traimng given 
in the post war camps differs materially, however, from that given 
m previous camps The present camps are attended by younger 
men and the courses conducted emphasize equally citizenship train- 
ing, military training and physical development While the mini- 
mum age for attendance is 17 years and the maximum 31 years, 
the majority attending are under 21 years of age The Govern- 
ment bears all the expenses of attendance and instruction The 
complete course extends over a period of four years, occupying 
one month each year Graduation from the complete course is a 
matenal step towards a commission in the Officers’ Reserve Corps 
TRAINING CORPS, OFFICERS’ The creation of the 
Officers’ Training Corps (Junior and Senior divisions) dates from 
1908 Its aim was twofold (i) to provide students at schools 
ind universities with a standardized measure of elementary mih 
tary training to enable them eventually to become special reserve 
or territorial officers, (2) to create a potential reserve of junior 
officers to meet a national emergency 

The Junior Division is composed of boys of 13 years of age 
and upwards in public secondary schools and is officered by the 
masters in those schools The former incur no military obliga- 
tion when they leave school, but the latter as they are com 
missioned officers of the Territorial Army are under the same 
obligations and enjoy the same privileges as other officers of that 
Army Though equipment is supplied from army funds and 
training is supervised by the War Office, each contingent is defi- 
nitely under the control of the school authonties by whom the 
training is highly valued as a means of character building The 
cadets are prepared for the written and practical examination for 
Certificate A,” which qualifies for a commission in the territorial 
army or special reserve In Nov 1928 out of 3,450 candidates, 
^ 803 obtained the certificate 

In 1909, the Junior Division comprised 123 contingents contain 
mg 311 officers and 13,814 cadets By 1928 there were 171 con- 
tingents with 618 officers and 34,805 cadets (Two new ones just 
recognized are not included ) 

Grants are paid by the War Office m respect of efficient cadets 
and for holders of “Certificate A” taking commissions m the Ter- 
ritorial Army, but parents bear 50% to 90% of the total expenses 
There are 173 contingents of the Junior Division and 176 contin- 
gents on the waiting list, belonging largely to the schools which 
have Cadet Corps The latter are under the control of the County 
Territonal Associations and, except for a very small grant per 
head, have to find the whole cost of the training and equipment 
of both the cadets and the officers 

The Senior Division contains 20 university contingents con 
sisting of 177 officers and 4,469 cadets The cadets are prepared 
for “Certificate A” and for “Certificate B,” the latter certificate 
carrying certain pnvilegcs in connection with candidates for com- 
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nussions in the Regular and Territorial armies In May 1928 
III candidates entered for “Certiticatc B” and 105 were success 
ful The contingents include cavalry, artillery medical surve>ing 
sound ranging, engineers, signal, veterinary, infantry, air units 
etc , whereas the Junior contingents are, with the exception ot 
3 engineering units, all infantry 

To qualify for grant a cadet in the Senior Division must do 
the requisite number of drills and the musketry course, ind 
attend camp for 10 days Cadets are eligible by nomination lor 
commissions in the Regular Army, Territorial Force, Reserve ot 
Officers and for regular and short service commissions in the 
Ro3ml Air Force They thus furnish a valuable source of supply 
of officers for the Territorial Army — which needs i 600 new 
officers each year — for the Special Reserve, and for the Regular 
Army, whose needs are not fully met by the Royal Military 
College and the Royal Military Academy During the World War 
no less than 35,000 officers were supplied by the Office rs’ Training 
Corps (F R H J ) 

TRAJAN (Marcus Ulpius Traianus) (ad 5^-117), Ro 
man emperor, was born at Italica, in Spam, on Sept 18, 53 The 
family to which he belonged was probably Itahan by blood His 
father began as a common legionary soldier and fought his way 
up to the consulship and the governorship of Asia The younger 
Trajan was a soldier born and bred 
For ten years he was a military tnbune serving all over the 
empire , then he held important posts in Syria and Spain By 89 he 
had a considerable military reputation In that year he was or 
dered from Further Spam to the Rhine to deal with the revolt 
of Saturninus He covered the distance very quickly, but the 
rebellion had been crushed before his arrival He was consul in 
91 Nerva on his accession made him consular legate of Upper 
Germany and on the advice of L Licmius Sura adopted him as 
his son and successor on Oct 27, 97 The senate confirmed the 
choice and acknowledged him as the successor Trajan at the 
time was m Germany Shortly afterwards, at Cologne, he received 
news of the emperor’s death (Jan 25, 98) Trajan’s authority 
was at once acknowledged all over the empire He gave the sen 
ate an assurance like that given by Nerva that he would neither 
kill nor degrade any senator, and ordered the foundation of a 
temple and cult in honour of his adoptive father, but he did not 
come to Rome till he had inspected the Rhme-Danube frontier 
The praetorians, who had been a menace to Nerva were quickly 
overawed, and he proceeded to make his long awaited entry into 
Rome Here he at once made himself popular with both senate 
and people Soon afterwards he left for his first Dacian campaign 
It would appear that Irajan himself wrote an account of this 
war, but only one sentence has survived We are left with the 
evidence of Trajan’s column and the monuments at Adamklissi 
This much may be said Roman prestige and security were 
threatened by the terms of peace exacted by Decebalus from 
Domitian Trajan took the initiative m 10 1 , his advance more 
or less unopposed at first, ended in an indecisive battle at Tapae, 
dt the entrance to the Iron Gate pass Trajan retired to winter 
on the Danube The winter seems to have been disturbed by a 
raid by Dacians and Roxolani into Moesia The next spring 
Trajan invaded Dacia again His advance ended m an attack on 
a stronghold (identified as Muncel Cetate), and a complete victory 
near Koztesd Decebalus surrendered, a garrison was left m 
Sarmizegetusa, and Trajan withdrew In 105 Decebalus revolted 
and again (probably) invaded Moesia Irajan started at once 
from Ancena, and seems to have spent the first season in Moesia, 
making his way to his bridge at Pontes and wintering there The 
next year (106), after prolonged and desperate fighting Sarmize 
getusa was taken, and Decebalus committed suicide Dacia was 
annexed, the capital became a colony, Ulpia Trataruiy and the new 
province was gradually Romanised in the usual way 
There followed seven years of peace, broken at last by war with 
Parthia The casus belli was the appointment by the new king of 
Parthia, Chosroes, of a nephew to the throne of Armenia without 
the customary application to Rome, but there must have been 
something behind that, for Chosroes’ instant apology failed to 
placate Trajan There were three campaigns The first (114) 
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resulted in the annexation of Armenia almost without opposition 

The next year, still without much fighting, Trajan occupied 
Mesopotamia up to the Tigris There he halted, and went to 
Antioch for the winter In 116 he first marched through Edessa 
and Nisibis forced the passage of the Tigris without difficulty, and 
annexed Adiabtnt, which became the province of Assyria Then 
he turned down the Tigris to Ctesiphon Chosroes fled, and Tra- 
jan went on down stream to the shores of the Persian gulf, where 
he looked over the waters to India, and said sadly, 'If only I 
were younger” The captured territory became the province of 
Part hia 

Then on the way back, the trouble started Before the end of 
the year a serious rising m the north had to be crushed, and the 
Parthians were threatening a counter attack Trajan decided to 
abandon lower Mesopotamia, installed the young prince Partha- 
maspates as king in C tesiphon, and withdrew, not without trouble 
on the way Meanwhile the Jews all over the East had risen and 
massacred everyone they could find, Greeks and Romans alike 
1 raj in, alarmtcl by this and other signs of trouble all over the 
empire, set out for Rome Pic died on the way, at Selinus in 
Cilicia, on Aug 8, 117 His reign closes ominously, while he had 
been in the East trouble had started m Africa Egypt, Libya, 
Palestine Sarmatia, Britain He was deified, of course, and his 
triumph was lelcbrattd after his death Trajan’s reign takes one 
more long step towards complete despotism, which we shall see 
when we consider the provinces For Italy Trajan did much His 
new forum was the glory of Rome, there are columns and 
triumphal arches to commemorate his victories he reclaimed the 
C ampagiu, built new hirbours at Ostia, C entumcellae and Ancona, 
built roads and aqueducts, and tried to arrest the decline of Italy 
in agriculture and man power, by extending the ahmenta system 
of Nerva forbidding emigration, encouraging settlements on the 
imperial linds making senators invest in real estate in Italy, and 
so on 

His provincial administration is a httle less easy to summarise 
In intention it was excellent, but his long absence in the East led 
to difficulties Numerous prosecutions for extortion show the ex 
tent of the evil and the emperor’s efforts to stop it This reign 
sets also a new phenomenon, the breakdown of local government 
on the financial side V^arious municip ilities have to receive cur 
ators, and the province of Bithynia and the "free cities ’ of 
Achaea had their financial administration taken over by imperial 
corrtetores Pliny was sent to Bithynia, and his letters to Trajan 
and the replies are preserved In the enormous mass of detail 
referred to the em[x;ror we can see foreshadowed the complete 
centnfisation that wis to come under Diocletian Mention must 
also be made of the view (Rostovtzeff, see tnj ) that Trajan’s 
wars were completely disastrous to the empire, overstraining its 
man power and economic strength irrevocably 

Bibliography — The records of the reign are inadequate The best 
aie 1)10 Cassius, Iwm , Pliny Panegyric and Letien Of modern 
works, then an monographs by H Francke (Gustrow, 1837) , Dt la 
Bergc (Pans 1877), Ditraucr in M Budmger, Untersuchungin zur 
romnthin himer^(%chtchtt (Leipzig, 1868) , ste also L Cantarelh, Le 
Fontt pit la SUma drW Imperatore Trajano (1895) , M I Rostovtzeff, 
Social and Itonomtc History of the Roman Em^re (1926), B W 
Henderson, Inc Roman Emperors (1927) , for the chronology, 
Mommsen in Hermes, 111 , p 30 , and for Trajan s Pillar, C Cichonus, 
Die Rtltefs der TraninuinU (4 vols 1896-1900) , G A 1 Davies in 
Jour Rom Stud VII (1917) and X (1920) 

TRALEE, a seaport and county town of co Kerry, Ireland, 
on the Ballymullcn or I cigh river, and on the Great Southern 
railwiy Pop (1926) 10536 Tralee anciently Traleigh, the 
“strind of the I cigh ” owes its origin to the foundation in 1213 
of a Dominic m monastery It was incorporated by James I A 
ship canal, permitting the passage of ships of 200 tons’ burden, 
i onnects it with Tnlce bay Large vessels discharge at Fenit, 8 m 
westward where there is a pier connected with Tralee by rail 
Coil, iron and timber arc imported, and there is a considerable 
export of gram There is a large trade in butter Railways serve 
the neighbouring seaside watering places of Ballybunnion and 
C istlegregory Ardfcrt cathedral, 4 m N W of Tralee and now 
united to the see of Limerick was founded by St Brendan and 
had once a university A neighbounng round tower fell m 1870 


TRALLES (mod Gmel Htssar), an ancient town of Cana, 
Asia Minor, situated on the Eudon, a tributary of the Maeander 
It was reputed an Argive and Thracian colony, and was long under 
Persian nile, of which we hear m the history of Dercyllidas’ raid 
from Ephesus in 397 bc Fortified and increased by the Seleu 
cids and Pergamenians, who renamed it successively Seleucia and 
Antiochia, it passed to Rome in 133 Rebuilt by Andromeus 
II about 1280, it was superseded a few years later, after the 
Seljuk conquest, by a new town, founded by the amir Aidm in a 
lower situation {See Aidin ) 

TRAMWAY A track or fine of rails laid down in the public 
roads or streets (hence the United States equivalent "street rail 
way”) along which wheeled vehicles are run for the conveyance 
of passengers and, occasionally of goods, also a light roughly laid 
railway used m coal mining and for carrying out public works 

Construction — ^The earliest form of construction consisted of 
pnmitive lines or trams of wood or flat stones Later, m 1676, 
the longitudinal timbers forming the rails were laid on transverse 
logs and provided with a stout capping of beech or sycamore to 
facihtate easy renewal of worn sections without undue disturbance 
of the understructure In 1767 iron plates were substituted for the 
wood capping, and early in the 19th century iron rails were used 

The first tramway or street railway intended for public pas 
senger traffic was the New York Harlem line opened in 1832 
The rails had a deep wide groove which proved so dangerous to 
the ordinary fight narrow tyred vehicles of the penod that they 
had soon to be removed Twenty years later Loubat, a French 
engineer, devised and used a wrought iron rail with a narrower 
groove and with a clearance suitable for wheel flanges In 1855-6 
Charles L Light, an English engineer, designed a rail with a groove 
limited to I in in depth ind carried up to the surface with a slight 
sloyie for a tramway in Boston, USA No form of grooved rail 
however seemed to suit the conditions of local traffic in the 
United States, and an entirely different kind of rail was introduced 
and used in the construction of a tramway in Philadelphia This 
consisted of a flat rail 5 in wide, with a step at one side raised 
J in above the surface It was made of wrought iron and weighed 
50 lb per yard 

Loubat m 1855 laid down a tramway m Pans — the first of its 
kind in Europe It was a replica m most respects, of his New 
York form of construction The rail was 3 in wide on the surface 
and had a groove li m wide and | in deep, with a tread ij in 
Wide It was of a semi hexagonal section at the lower side, to 
rest upon a timber sleeper which was chamfered to receive it, and 
upon which it was spiked diagonally through the sides A fishplate 
of iron, 6 m long and i in thick, was laid under each joint The 
rail weighed 19 kg per metre or 38 lb per yard The tramways 
first constructed by G I Tram in England in 1860-^3 had a step 
rail of the Philadelphia pattern This rail was manufactured of 
wrought iron and weighed 50 lb per yard It was 6 in wide and 
had a step I m above the sole The rails were spiked to longi 
tudmal timbers laid on transverse sleepers English people, unlike 
the American, would not however tolerate the danger and obstruc 
tion caused by the step rail, and the tramways in London had to bc 
removed after a brief pieriod of working, while those initiated 
by Tram at Birkenhead and m North Staffordshire were preserved 
by the timely substitution of a flat grooved rail 

The adaptation of the steam locomotive for street tramway 
purposes necessitated tracks of greater strength and rigidity thin 
were suflSicient for horse traction The older methods of supporting 
the rails were inadequate for stability, and many attempts were 
made to overcome the difficulty Finally recourse was had to the 
girder rail which soon proved its superiority to the built-up rail, 
and it eventually becaijie predominant m tramway construction 
A form of girder rail was patented m i860 by Charles Burn, 
reinvented and patented m 1877 by Achille Legrand of Pans, and 
with modifications again patented m 1878 by J Gowans, who 
succeeded m establishing its greater merits after the lapse of 20 
years from the time of its ongmal inception 

The method of construction of modern street tramways fol- 
lows the same general principle in all countries, variations de 
pending upon local conditions which govern the depth of the con 
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Crete foundations, weight and composition of the rail, and the 
class of paving In cities *the foundation consists of six or more 
inches of concrete The rails weigh about no lb per lineal 
yard, and are of 45 ft or 60 ft m length, according to require- 
ments Heavy fishplates are used for the joints of the rails or 
the rail ends are electrically welded together Steel tie-bars are 
interposed at short intervals and, where electric traction is the 
motive power, the rails are bonded together by copper rods to 
provide a continuous path for the return current (and to prevent 
leakage and consequent possible electrolysis of contiguous pipes) 
The surface of the rail is laid flush with the paving which may be 
of wood blocks or granite or basalt setts, grouted with cement 

FORMS OF TRAMWAY TRACTION 

Animal — The original street tramways were worked solely by 
animal traction, the cars being drawn by one to four animals, 
according to the contour of the routes and traffic necessities An 
average speed of six to seven miles per hour was customary , and 
the cost of horse maintenance and renewals averaged 40% to 
45% of the total working expenses 

Steam — The need for higher speeds, quicker acceleration and 
larger and more comfortable cars than were practicable with ani- 
mal traction, led to the evolution of a type of steam locomotive 
suitable for street tramway purposes Some extraordinary designs 
were produced, not only for the engines themselves but for their 
position in the car One inventor placed his engine at the front, 
another in the centre, and a third provided an engine at each end 
of the car Between 1871 and i88s many experiments on other 
forms of locomotives were earned out, including fireless loco 
motives in which well insulated cylinders (filled with water which 
was heated from a stationary boiler at the end of each journey) 
together with the machinery were placed under the floor of the 
car Ammoniacal gas and compressed air also found devotees but 
after many trials an enclosed steam engine coupled to the car 
became standardized, and rendered on the whole quite efficient 
service until displaced by electric traction It was employed on 
most of the tramways in the manufacturing areas of England 
Locomotive power and repairs and renewals of engines approxi 
mated 42% of the total working costs 

Gas — The development of the gas engine for industrial pur 
poses seemed to offer possibilities for its introduction for street 
traction Accordingly trials were made, principally m Germany, 
of small gas engines placed on the outside platform of the car, 
with the gas receivers accommodated under the floor, the gas 
being taken from the town mains and then put through a com- 
pressing engine before being admitted into the cylinders 

Cable — Ihe principle of cable haulage was first apphed to 
street tramways in 1873 in ^an Francisco by Andrew S Holliday 
It was introduced in England in 1884 on Highgate Hill, London, 
ind installations followed subsequently at Bnxton Hill and at 
Edinburgh, Birmingham and Matlock All these have since been 
discontinued, but there is still a small cable undertaking in opera- 
tion at Douglas, Isle of Man In cable systems haulage is effected 
by an endless wire rope continuously moving m one direction, 
supported on pulleys within a slotted conduit laid below the 
surface of the street or roadway, or between the rails of a surface 
or elevated railway The rope is driven by means of a steam 
engine or motor situated at a convenient place near the line, the 
motion of the cable being intermittently communicated to the 
cars for starting and stopping by means of a gripper attached to 
the car The tube is formed of concrete with cast iron yokes 
spaced at intervals of 4 ft to support the slot beams The slot 
IS usually J in wide and the conduit about 19 in deep x 9 in 
wide 

Electric. — The history of the electric tramway is covered under 
Electric Traction There also will be found a descnpition of 
the engineering accomplishments that resulted in Us superseding 
all other forms of tramways 

Much controversy used to occur as to whether the over 
head or conduit system should be installed Engineers and finan- 
ciers advocated the former on grounds of economy of cost of 
construction as well as of operation But the general public was 
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loth to sacrifice the amenities of the streets by permitting the 
erection of poles and overhead wires and demanded a less ob 
trusive form of construction In the end the economy and merits 
of the overhead system prevailed the exceptions being confined 
to capital cities such as London, Washington, New York, Pans 
Berhn Brussels and a few other places where financial considcra 
tions were subordinated to the aesthetic views In this system the 
trolley wires are usually hung about 21 ft above the rails Iht 
poles arc placed not more than 40 >ds apart 

Surface Contact — The high tost of conduit construction and 
the objectionable character of the overhead wires respectively 
were incentives to the invention of an alternative method of con 
struction Attention was given by engineering specialists to the 
surface contact systems and a number of designs were patented 
Among those put into practical use in tngland were the Lorain 
system at Wolverhampton, the Dolter system at Torquay Has 
tings, and Mexborough, and the G B system at Lincoln On all 
these systems current is supplied from iron studs hid in the 
roadway between the rails of the track to a skate earned on the 
car The studs were placed every 10 ft to 15 ft , and contained 
a movable switch or contact which was operated by a magnet 
carried under the car 

Storage Batteries. — In theory storage batteries afford a simple 
and convenient form of electnc traction but extended trials have 
failed to justify their permanent adoption Cars operated by 
batteries prove costly to work and maintain 

TRAMWAY CARS 

The car operated on the pioneer lines in New \ork in 1832 
was fashioned after the “voiture omnibus ’ of Pans, a vehicle 
designed by an English coachbuilder, George Shillibetr The body 
had three compartments and was supported on leather springs 
The four iron wheels, all of the simc diameter and flanged were 
placed centrally A dickey or elevated seat accommodated the 
driver and two pisscngers and the foot brake operated on ont 
pair of wheels only Ihc standard horse car of 18H0-90 had scats 
for 18 inside passengers and 18 outside, the upper deck being 
approached by a straight staircase 

Modern car bodies are mounted either on a single four wheeled 
truck with a fixed or rigid base 6 ft to 8 ft long, according to the 
sharpness of the curves to be negotiated or on bogies or swivel 
ling trucks The truck may be described as a carnage or frame 
supported on the axleboxes, and supporting by another set of 
springs the car body Of bogie trucks two types are used one the 
“maximum traction ' truck, having a pair of wheels of standard 
size — about 30 in — ^with another pair of smaller or “pony’ 
wheels, and the other having four wheels of equal diameter The 
single and maximum traction trucks are fitted with two motors 
while the equal wheeled bogies may have four motors The trolley 
standard placed on the roof or upper deck of the car carnes an 
arm which through a revolving wheel collects current from the 
overhead wires, instead of a wheel a frame shaped like a bow is 
sometimes used for the same purpose Controllers on the plat 
form enable the motorman to stop, start and regulate the speed 
of the car by means of a handle on the upper surface of the con 
troller frame which has notched divisions The brake equipment 
compnses a powerful hand brake with a foot ratchet, operating 
shoes on each side of the wheels, and a magnetic brake forming 
part of the controller equipment 

While the various forms of trucks are common both to British 
and Amer can practice, car body construction differs in m my 
respects The single deck car is in general use outside Great 
Britain where, although many single deck cars are worked, the 
greater number are of the double deck type 

In addition to the types here mentioned other designs are to 
be found Single deck open cars of the ‘ toast rack” type with 
transverse seats are employed on many holiday lines and the 
Cahfomian type of car body, with the control part closed in and 
one or two double sided transverse seats at each end is some 
times used on routes where low bridges preclude the use of double 
deck cars The earning value of this type is, however, small when 
weather conditions are unfavourable 
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Legislation*-*— Statutory sanction is necessary for tbe con- 
struction and working of a tramway on public streets or highways 
The earlier tramways in England were constructed by pnvate en- 
terprise under powers conferred by special acts of parliament In 
1870 parliament passed a general act “to facilitate the construe 
tion and to regulate the working of tramways” in Great Britain 

This 1870 Act of Parliament which is still in force, confers 
upon local authorities powers to construct and alternatively the 
optional right to purchase, but not to work, a tramway undertaking 
established by private enterprise Uf>on the expiration of 21 years, 
and at every subsequent period of 7 years, at the “then value” of 
the tramway, land, buildings, materials and plant suitable to and 
used for the purposes of the undertaking, exclusive of any allow 
ance for past or future profits or any compensation for compulsory 
sale or other consideration whatever In the meantime the under- 
takers art under the specific obligation to repair and maintain at 
their own expense the roadway between the rails and 18 m on 
either side thereof, and are subject to numerous other onerous 
conditions relating to the method of construction and working 
non interference with Post Office telephone and telegraph wires, 
gas and witer pipes electric cables, the services of carnages to 
be run for ordinary and work people’s traffic , and the maximum 
fares to be thirgtd including reduced fares to workmen, children, 
etc The practicil effect of the legislation was to constitute the 
local and road authoiilies sole arbiters of the tramway situation in 
the British isles, and promoters or lessees were frequently under 
compulsion to accept not only the statutory obligations of the act, 
but also burdens in regard to expensive street widenings and im 
provements,and otherwise, which were imposed upon them by local 
authorities Promoters of ntw undertakings were deterred and in 
course of time lessees were difficult to find, m these circum- 
stances some local authorities sought parliamentary powers to 
work the tramways m their districts After about 1896 parliament 
[lermitted any local authorities that so desired to work tramways 
as well as own them 

The general tendency for British tramways to partake of a local, 
even parochial character was thus accentuated Within even 
small but populous areas having several local authonties, horse 
steam, and cable tramways were worked as segregated undertak 
mgs under separate management Moreover, there was no uni- 
formity of gauge m the country, gauges of 4 ft 8J m , 4 ft and 
^ ft 6 in were adopted without regard to the needs of the travel 
Img public for inten onnecting services between towns The 
striking example of the adjacent cities of Leeds and Bradford, 
with gauges of 4 ft in and 4 ft respectively, still exists 

The advent of electric traction in the nineties opened up new 
opportunities m Britain With its dense industrial population 
m a small area no country was at that time better suited or riper 
for electric traction on street tramways on a large scale But this 
important industrial development suggested and to some extent, 
initiated by private enterprise, was to a large extent frustrated by 
the territorial spirit of local government However, the need for 
linking up urban tramway systems, the development of inter- 
mediate townships, and the consequent better distribution of popu- 
lation and industries in a manner similar to that of large and 
successful street railway systems in the United States, was strongly 
urged on the Government by Stephen Sellon a prominent parln 
mentary engineer, and others, with the result that the Light 
Railways Act of 1896, avoiding many of the imperfections of the 
Tramways Act of 1870, was passed The power given to local 
authorities to veto the promotion of a light railway or tramway 
disappeared and the act did not give any option to the local 
authorities to purchase the undertaking Section 7 of the act, 
however provided that the commissioners who were appointed to 
administer the act were to satisfy themselves that all reasonable 
steps had been taken for consulting the local and road authonties 
affected, and the owners and occupiers of the land proposed to be 
taken The commissioners seemed to interpret the Light Rail- 
ways Act in the terms of the old Tramways Act (which is still m 
force) rather than in the spint of the departure from it implied 
b\ the new ict, and included in most of the orders they made an 
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option to the local authorities to purchase the light railway 
undertaking within their area at the end of a period of 30 years 
and at subsequent intervals of 10 years, the terms of purchase 
generally to be the fair market value of the undertaking as a 
going concern The more equitable provisions of the 1896 act 
removed some of the conditions m the Act of 1870 which had 
deterred capitalists, and the British Electnc Traction Company 
Ltd , and other companies, were formed with the object of pro 
viding and operating urban and interurban systems of tramways 
and light railways 

COMMERCIAL RESULTS 

Tramways as public utility undertakings have undergone more 
changes than any other service of public utihty, e g , water, gas 
electncity supply, or steam railways For more than 30 years 
improvements in rail and track design followed one upon an 
other, each accompanied by some loss of capital and dislocation of 
working routine Rolling stock, too, was remodelled, and many 
alternative methods of traction were tried and improved or super 
seded The greatest change of all — the adoption of electric trac 
tion — ^involved the writing off or replacement of many millions of 
capital in the abandonment of existing horse and steam plant 
equipments, as well as in the provision of central generating plant 
reconstruction of track, and erection of overhead electnc lines 

The following table (see Gar eke’ $ Manual, 1906, vol x ) illus 
trates the relative values of electric, steam, and horse operation 
m Great Britain — 



Horse 

period 

1879 

Steam 

period 

1898 

Early electnc 
period 

1904 s 

Length of route 

Mileage open 

321 

1,064 

2,117 

1 otal number of passengers 
earned 

ISO, 881, SIS 

858,485, ? 4 - 

2,068,913,226 

Capital expenditure per 
mile of single track open 

I mes and works 

£ 7 Mo 

£7,770 

£11,799 

All Items 

£9,877 

£10,469 

£15-399 

Percentage of net receipts 
to total capital outlay 

3 97 

6 58 

6 36 

Percentage of working 
costs to gross receipts 

84 

77 

66 

Passengers earned per 
mile of route open 

469,041 

806,703 

977,386 

do per car mile 

7 77 

9 48 

9 10 

Average fare per pas 
stnger 

i 84d 

I 23d 

I lod ^ 


The benefits arising from the adoption of electnc traction have 
mured more to the advantage of the travelling public than to tht 
promoters and owners of the undertakings To some extent the 
comparatively small return of 6 36% on the capital outlay was 
owing to the heavy cost of construction but to a larger extent it 
was in consequence of the policy of reducing the fares to a non 
profit standard of municipal service In the matter of fares 
British and American practice has always differed materially 
British fares are usually based on stages or traffic points The 
fates are charged at a given rate per mile — pre war i to lA 
miles for a penny, post war i to ij miles for lid— with a reduc 
tion for longer distances, thus producing differential fares ac 
cording to distances travelled 

The earlier estimates of the cost of construction and working 
of electric tramways m Great Britain were based largely on tht 
experience of the American and European undertakings then m 
operation Some of the pioneer lines were built and worked within 
the estimates But as time went on the original estimates were 
largely exceeded The overall cost of £9,500 per mile rose to 
£t 2 500 per mile, due to superior track construction, more elab 
orate overhead equipment, use of larger cars, street widenings, and 
higher cost of road paving imposed upon tramway undertakings 
The operating costs instead of being 5 3od per car mile, began to 
avera^ over 6^ per car mile, by reason of increased rateft of 
wages and of greater wear and tear of track and equipnient than 
was contemplated 



OTHER SYSTEMS] TRAMWAY 399 


Subjoined are financial and statistical data relating to electric 
tramways and light railways in Great Britain m 1913-14 and 
1926-27, taken from official sources — 


- 

Municipalities 

Companies 



1927-8 

1913 

I 9’7 

Number of un 





dertakmgs 
Miles of lines 
open 

I otal route 

170 

167 

04 

66 

length 

1 (juiv single 

i,7q8 

1,850 

731 

664 

track 

C apital ( X- 

1 047 

^ 249 


1 o'i;2 

penditure 

£S 4 298 i''8 

i 84 »aiH I5I 

0 171 . 

£19,001,626 

( ross receipts 
Working ex 

£11 3g6 710 

j[.3,S6o 707 

£5,763,760 

£3.890,737 

pense*. 


/■i8,66^ 222 

£? 342 670 

£3.279 92s 

Net profit 

959 8 0 

7« 2% 

£' 421 087 

84 


NoU — V number of uridert ikmgs belonKinj, to compamch wtrc 
itquircd by lot il authorities between the periods covered by lh(st 
stilistics 


TRAMWAYS AND OTHER FORMS OF TRANSPORT 

Since the advent of electric tramways — and especially during 
the past two decides — other forms of road transport, namely, 
trackless trolley buses petrol (gasolene) motor omnibuses, and 
light railways, also the electrification of suburban railways, have 
b(cn dtvtlof>ed to provide increased trivclling facilities for the 
ever growing requirements of the public In the absence of any 
comprehensive scheme for the co ordination of these different 
forms of services there his been much overlapping and wasteful 
competition between them and reference is made below to pro 
pose d legislation with the object of co ordination of the various 
services Lvery form of transport possesses special merits for 
ccrtiin conditions and characteristics of trifhc 

In the case of tramway^y these were originally established to 
provide a better track than that offered by the then midequate 
or bad stUe of the roads Legislation authorizing the construc- 
tion of tramways gave their owners a monopoly in the form of 
the exclusive right to operate vehicles with flanged wheels over 
Lhe lines I or these rights many onerous obligations were im 
posed indicating thet electric tramways are expensive to cstab 
lish and to operate because they have been saddled with costs and 
obligations by obsolete legislation pissed before the idvent of the 
electric trimwiy, but in spite of this the operating costs per scat 
mile ire less than those for any other road passenger trinsport 

Lte,ht railways are very similar to trdmways The procedure in 
obtaining powers to est iblish and operite them is different and 
the terms on which they can be acquired by the local authontics 
of the districts served may in some cases be more favourable to 
the promoters than is the case with tramways They arc, like 
railwa>s, chargeable with only one fourth of the district rates, 
but for all pnctical purposes where they havT been constructed 
dong ro ids as a means of passenger transport they fall into the 
sime category as tramways In passing the Light Railways Act 
i8q 6, pirlument clearly indicated tramway lines constructed 
under this act being built with i cheap form of construction with 
rails laid on sleepers like railwiys and used for urban and inter 
urban work, connecting up hamlets and villages and to encourage 
general igricultural fishing and freer intercourse between neigh- 
bouring small towns 

Trackless trolky buses were designed to serve specific routes 
with road transport facilities and are suitable for dealing with 
traffic features similar to those which modem tramways are de 
s gned to provide though m less densely populated distncts They 
have the advantage over tramways of costing less to establish 
Jind run, and are more flexible m operation inasmuch as they are 
free to deviate from a fixed path They cannot however, be 
reversed at the termim of routes with the same ease as tramcars 
While such services have not been developed much compared 
With other forms of road transport they have been established 


by several municipalities and companies m this countrv ind on 
the Continent to deal with moderately dense traffic Ihur sphtn 
of usefulness is m cases where there is a moderate flow ot tnflu 
along a specific route having a good road surface Likt tr unw ivs 
and light railways they are very suitable for short distance traffn 
For the year 1926-27 nineteen local authorities and one lompiuv 
operated trackless trolley undertakings in Gieit Bntim whiK 
twtnt\ one local authorities did not exercise their slitutoiv 
powers The following are some particulais of the opt rating 
results abstracted Irom the return issued by the Ministry ot 
Transport — 


Milts of route opi rated 

H4 n 

Capital expenditure 

£714 '’77 

Total income 

£ 80 391 

Totaf working expenses 

£ 49 9 ^=^ 

Net revenue 

£36,4^0 

Car miles run 

SO9 9 S 6 

Passengc rs carried 

SO3S%i03 

Sub whan railways also 

serve local traffic requirements in a 


very efficient manner although the class of tnffie tor which ihev 
are pre eminently designed is somewhat difftrent from that pai 
ticuhr kind of local triffic which forms so large a proportion of 
that served by tramways light railways and trackless trollcv 
buses The three latter forms of road transpoit are dt signed 
primarily for frequent stops at short intervals — a continual pick 
ing up and setting down of passengers along their routes — 
whereas the passenger traflic on suburb in railways consists chieflv 
of large numbers ot passengers conveyed from the centre ot 
one lot ilitv to another with eomparativelv short journevs to and 
from the railway stations 

Omnibuses — The compintivclv rapid development of omni 
bus services is perhaps the outstanding feature of modern hnd 
transport This development is due primarily to (a) the provision 
of good roads at the cost of other industries and the community 
at large, (b) the skill of the automobile engineer in producing 
so effieicnt a machine (r) the improvements made m the m inu 
facture of pneumatic tvres (d) the compintivclv low cost of 
establishing and opcritmg an omnibus service and (e) the fait 
that unlike other forms ot transport ret erred to p irliamentirv 
powers arc unnecessarv to establish a service except m the case 
of omnibuses owned bv municipalities or stitutory companies 
Motor omnibuses (single and double deck types) as at present 
evolved are now being used to e iter for roul passenger ti iflie 
of pi act jc illy all classes The single deck types are used chicflv 
for urban and interurbin servaets >vhcre the densitv of traffic is 
not great and for touring work and mmy regular highspeed 
services for long distances (so to ibout too miles) hive been 
established between large towns Ihcv are also used in districts 
where the height ot bridges preclude^ the use ot the double deck 
tvpe Citner illv spt iking the double deek types are used for town 
services where the traflic density calls for a vehicle with larger 
seating capacity than can be given by a single deck vehicle This 
IS conspicuously so in London where no tramwavs arc hid in the 
large ccntril are \ which comprises the chief commercial and shop 
ping distncts the chief amusements and some important resi 
dential districts within the metropolis On this account the Lon 
don road transport services are quite special The economic com 
petitiv^e aspect of omnibuses compared with othtr forms of roul 
transport is to some extent influenced by the limitations as to 
dimensions and weights of vehicles is imposed bv the Heavv 
Motor Car (Amendment) Order 19^7 

Comparisons of Systems — Having briefly indicated tht 
‘pecial features of each form of traction referred to, it is not 
difficult to visualize the char it ter of the traflic which they an 
especially suited to provide, and generally speaking there is no 
very great difference of opinion among transport experts on this 
important question But experience has shown that m cases when 
omnibuses are permitted to run and ply for hire indiscriminatelv 
over tramways, the tramway revenue can be so depleted as to 
reduce the undertakings to insolvency although the motor omni 
buses themselves would not be the most suitable form of trans 
port for dealing with the traffic and it is on this point that con 
fusion of thought among non transport experts exists A motoi 
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omnibu*^, being a self contained vehicle, is a comparatively m- 
expensive vehicle to provide and operate, and is admirably 
suitable for dealing with many kinds of traffic characteristics It 
IS extremely mobile and tan be operated in different districts at 
different parts of the day, m this manner depleting the tramway 
revenues just when it was earning a profit 

Apart from the merits of the two forms of traction for dense 
traffic conditions, the question of the capacity of the roads in 
large towns is a very important factor to be studied Another 
important question — national in its bearing — is the fact that 
practn illy thi whoh of the motor spirit used to propel motor 
omnibuses is imported It is difficult to realize what the position 
of road transport in this country would be if there were no electric 
services and omnibus fuel supplies were for iny reason cut off 
for i prolonged jx^nod The 1 reneh Government is so concerned 
it the undesirability of having to depend on imported fuel for 
tiansport purposes thit they hive given muefi^ eneouragement to 
the discovery and use of petrol substitutes On the other hand, 
the omnibus has the advantage over tramears m that il can draw 
up to the side of the road for the convenience of picking up and 
setting down its passengers Much confusion of thought on the 
merits of tramways has been created owing to several tramway 
systems having been discontinued and superseded by omnibuses 
or tnckltss trolley buses Ihesc changes were made mamly be 
eau'^e the tramways were established to deal with traffic which in 
these cases never was and piobably never would have been 
sulficientlv dense to justify their establishment and continuance 
Neverthekss these matters do not detract from the value of tram^ 
wiy^ for elciling with dense city incl suburban traffic, where the 
icquircnunls call for pennanenf way with double track and laige 
capuity tramears opcritul at frequent intervals at high speeds 
Many of the minagtrs of large roul jiassengtr transport under 
takings some of whom are responsible for both tramways and om 
nibusts, have recently expressed the view that on their true merits 
tramwiys lor dealing with dense city traffic have nothing to fear 
from omnibuses Some figures recently published in connection 
with the Minehcster Corporation tiamways and omnibus services 
give the woiking costs per seat mile as being 0 2 id for the tiam 
ways and o \(n\ foi the omnibuses In London the cost of operat 
ing a doubU dtek omnibus iveragts o per seat mile, and 
0 ic;od for tramways It is obvious that if tramways were lelieved 
of their onerous obligations rcl cried to ibove the cost of opera 
tjon per seit mile would be still more favourable to them 

Summary —Much evidence has ueently been given bv 
officials responsible for hrge combined tiamwav and omnibus 
undertakings to iiuiie itc thit iramwayo form an indispensable 
part of load transfxnt rtciuired to cope with the ever increasing 
traffic in laigt cities where, in most cases by tar the greatest 
proportion of the whole passenger tiaffie is still earned by tram 
ways The 1 ondon ind Home C ounties uivisory committee which 
was set up under the London Triffie Aet 1924, to bring about co 
ordination of tnnspurt sy•^ttms eonlirmtd this by expressing 
similar views They consider (hat tramways are an essential imrt 
of the pisscnge tnnsport s)sttm in the metropolis ” Several large 
municipal tramwiys ire being extended into the suburbs with 
spcciil track construction along new and modern thoroughfares 

Summarising the ibove it may be said gentrillv that — 

(t) Tramw eys are pie-emincntlv suit ible for mam city routes where 
the traffic is dense 

( ) IriekUss trolley buses art suitable for trafhc of moderate 
dcnsit>, tios^ town work, and feeders to tramwa>s, where the roads 
an suitable for thtir use 

(3) Motor omnibuses have a wide range of usefulness for dealing 
with traffic varying from light to heavy They arc more raolnic than 
other foims of public transport vehitlcH hut create more congestion 
than trdmwa>s intl reduce the capaaty ot the roads, especially at city 
teimini, when used for deihng with htav\ triftic They are dependent 
on imported fuel There arc cases where their use to augment tramway 
seivices during the heavy peak loads is well worth consideration 

(4) Light railwavs as developed for road traffic purposes m Great 
Britain art similar to tramways Powers authonzmg their e onstruction 
h i\ e not lx e ri used to a large extent for the express purpose intended 
b\ legislation ilthough the comparativ el> cheap form ot construction 
(sleepei trick) is being used to extend into the suburljs some large city 
tramway undertakings 


I (5) Suburban railways are usetd m large atm for the transportation 
between locahties os contrasted with pidi.-up traffic along the routes 
The services are frequently superimposed on mam line railway services 

Even with the best of co ordination of the various forms of 
transport, there is bound to be a certain amount of direct or 
indirect competition between them, and to organize the best 
scheme for any particular conditions on their merits as transport 
agencies, calls for high degree of experience and expert transport 
knowledge Ihe desirability of the co ordination of the various 
forms of transport to enable all to function according to their 
respective merits was appreciated by the Government, and a royal 
commission was ippointed in 1928 to consider the matter The 
evidence given before the Joint committee of both houses ot 
parliamtnt in connection with the omnibus powers being sought 
by the railway companies indicates the uigent necessity of legis 
lation to deal with this important question There is a growing 
feeling that legislation in this connection is vital to the co ordi 
nation of this eountrys transport services and to protect and 
encourage them in such a way as to ensure healthy expansion and 
improvements m these services on which England depends for its 
industrial development and welfare (E Gar ) 

UNITED STATES 

As far back as 1746 stage coaches were running in New Yoik 
carrying passengers on Broadway to the Battery, and other 
lines of this type were in existence even earber But the street 
railway business as such cannot be said to have actually begun 
until the adaptation of the railway” principle to transportation 
in city streets Apparently the earliest record of a “street rail 
way * m America is that of an omnibus car known as the “John 
Mason,” which 111 the third decade of the igth century operated 
m lourth street, New York This car wis drawn by hoiscs and 
ran on strap nils laid on stone tits During the two succeeding 
decades there seems to have been very little new development, 
though the demands of the fast growing communities gave rise 
to a V ist number of omnibus and stage coach lines Twenty 
years after the advent of the John Mason the Sixth Avenue rail 
road of New York wais built, and between 1850 and 18 ‘>5 six new 
lail lines appeared in ditferent parts of the country 

Thereafter the new idea developed rapidly, though not with 
out considerable opposition on the part of the more reactionary 
dement who saw in these noisy and lapidly moving vehicles only 
detriment to property values and danger to life and limb The 
superior comfort of the rail carnages as compared to the old 
fashioned omnibus jolting over rough cobblestone pavements was 
soon demonstrated Between 18 S5 and i86o, 30 street railway 
lines were built Between i860 ind 1870 80 new lines appeared 
By the year 1890 there were 769 street railways in the finncipal 
cities of the country 

Early Development — Most of the new lines met with ap 
parent success from the start Operating daU and financial re 
ports of these early days are meagie and unreliable, but it is 
certain that the rapid industrial development of the period 
assured a growing demand for local transportation The ease with 
which franthises were obtained m most cities also gave encour 
agenienl to promoters Each line was usually operated as i 
separate corporation and under a separate franchise Runs were 
comparatively short At first each company charged a separate 
fare, but before many years in most cities agreements permitted 
interchange from one line to another, usually upon payment of 
an * exchange” fare slightly above the regular fare Fares were 
almost invanabl> fixed at s rents for a single nde of any length 
lares rose Lamporarily in most cities, following the Civil Wai 
to 6, 7 and even 8 cents The 5 cent fare persisted throughout 
the latter part of the 19th century and up to the World War 

The use of horses for motive power continued until about 
1890 A number of cities, notably San Francisco, where very 
difficult grades were encountered, had cable systems but the 
heavy installation cost involved stood in the way of any general 
abandonment of the horse car systems in favour of cables This 
factor abo worked against the adoption of electricity as a motive 
power Early expenments by Edison, Field, and several others 
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had shown the practicability of a railway with cars operated by 
electncity, and F J Sprague is generally credited with having 
built and operated the first actual elec trie street railway m Rich 
mond, Va , in iS88 with about 12 m of track and 40 cars A 
further serious obstacle to the growth of electric railways was 
the excessive cost of producing electric power As soon is new 
developments in power production and transmission largely over 
came this difficulty a new era began in urban transportation 

Combinatioii of Lines — ^The late ’80s and early ’90s brought 
about the gradual combination of the independent hues, through 
a senes of mergers, so that there emerged one single street rail 
way system in nearly every large city No table or horse car 
systems were proposed after 1890, and by 190- the electric car 
was in almost universal use m all principal cities The amalgaraa 
tion of independent lines into a unified system for each com- 
munity undoubtedly effected substantial economies in operation 
and made possible a more satisfactory grade of service Un 
fortunately, m keeping with hnineial and political practises of 
the time, these amalgamations were often accompanied by flag 
rant abuses Many managements shaped their policies with little 
regird for either the pubhc welfare or the permanent economic 
good of the community or the transit system Such tactics on the 
part of the so called ‘ traction magnates ’ naturally gave rise to 
a deep seated feeling of distrust on the part of the riding public 
W igcs and working conditions of the street ear employees during 
these years were probably as poor as those m any industry The 
public’s distrust of the owners thus came to be shared by the 
workers, and stieel car strikes were frequent and violent m all 
parts of the country 

Regulation — It was during the early part of the present cen 
tury that the condition of the street railways sank to the lowest 
point m their history After long agitation and political con 
troversy, cime the public utility commissions designed to regu 
htc the conduct of public utility enterprises m the interest 
of the publu and with regard to the rights of investors m the 
properties hor several decades most ot the States had had what 
were known as railway commissions, which came into existence 
with the advent of the steam railroads These railway commis 
sions, however, were confined practicilly to the githering of 
information and had little or no authority in matters of rates 
ind service New tommissiun laws were passed in 190s in Wash 
ington, Wisconsin and Indiana, which gave the commissions of 
those States complete jurisdiction over rates and service of all 
common earners, with authority to enforce their rulings 

lo day every State in the Union has its utility commission 
State public utility commission laws have m general followed the 
form of the Interstate Commerce Commission of the United 
States The theory of public utility regulation is briefly and 
generally that a ‘business affected with a public interest” is one 
which should be subject to a certain measure of public control 
This ipplies with special forte to undertakings whuh are in the 
nature of legal or natural monopolies and which, by virtue ol 
certain privileges extended to them by the commonwealth, as 
sume the obligation of rendering service to the pubhc By virtue 
of the assumption of such obligations the utility is regarded as 
hivmg the right to be protected from competition and the right 
to earn a fair return on the value of its property Much con 
troversy has arisen as to the legal definition of “fair return” and 
‘fair value ” Commissions generally have defined fair return to 
a pubhc utility as that return which would be realized from any 
other business where the risks and capital investment are the 
same In actual practice 7% per annum has been generally in 
dicated Fair value has been harder to define Arguments have 
been advanced m favour of original cost of plant and improve- 
ments, present capitahzation, prudent investment, cost of repro- 
duction and present value as a going concern The U S Supreme 
Court has refused to accept any one of these bases for deter- 
mining fair value and has indicated that commissions may take 
mto consideration any or all of these factors and give to them 
‘such weight as may be just and right in each ease ( See 
Public Utility ) 

Contpe^tioii and Rising Costs^— The senous condition in 
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which the street railways found themselves prior to wis 
greatly aggravated by the unprecedented conditions brought 
about during the World War Lal^our and material costs rose 
steeply while at the same timi the street railwiys began to 
encounter serious competition in tlic form of the 1 1x1 motor bus 
md private automobile Some idea of the acuteness ot the situa 
tion may be had from the fact that in 1919 78 of the nnltigt 
and g per cent of the sc< unties mvestt'd m the street railway 
industry were mvolved in receivership, exceeding by i considerable 
degree any previous year 

At this juncture President Wilson appointed the lederal 
Electric Railway Commisaiori to study the situation of the elec 
trie railways and suggest measures for their relief The eommis 
Sion attributed the cause of the railways’ condition to the high 
cost of labour and materials early financial mismanagement and 
tht inadequicy of the existing fare system It recommended in 
general terms a redoubling of the efiorts to effect economies m 
operation and to improve service It recommended also that 
some relief be given the eompiames m the w ly of elimm ition of 
special assessme nts and taxes, pointing out at the same time that 
strict regulation of independent motor bus operators should be 
undertaken to lift the burden of undue comi>etition Little pro 
gress was made in the immediate ensuing years Later however 
many of the recommendations made by the commission were put 
mto effect with the result that public, emplo>ees and owners hive 
dll benefited matenally 

Private Automobile — ^Pnor to the advent of the World 
War the use of pnvate automobiles m Iht United States had 
reached very considerable proportions but the increase in tht 
manufacture and sale of automobiles following the close of the 
wir was phenomenal 

No factor in the entire situation has been more detnmental to 
the success of the street railwiys of the {last nor more threatening 
in the future than (his evei increasing tendency of the public to 
nde in privately operated vehicles Many studies have been made 
which have purjxirted to trace the future trend of automobile 
usage to an ultimate point All such prognostications that have 
been made in the fxist have proven fallacious m tht light of actual 
experience 

Motor bus — (gasolene propelled double deck motoi buses had 
been in use on certain streets of New York and Chicago for 
many years, but throughout the remainder of the country they 
were practically unknown Stirling however, with the rather 
small beginning which they had during the World War when 
many of the street railway companies were unable to supply 
service adcquitc to the demands of the vast irmy of factory 
workers the use of motor buses increased with great rapidity m 
all sections of the country Street railway managements for 
several years made the mistake of it tempting to regulate and 
legislate the motor bus out of existence It could not be done 
The motor bus had sever il points of sui3erionty over (he street 
car which m the public mind sufficiently offset its obvious draw- 
backs After fighting a losing battle for seven! years street 
railway managements undertook to co ordinate rather thin out 
law the motor bus The larger street railway companies at the 
present are realizing that their business is one of public transpor 
tation, not limited to one particular form of vehicle, each vehicle 
eventually fitting into a co-ordinated whole, so as to obtain the 
most efficient and economic results for the community 

As a rule double deck buses have been found most practical in 
thickly settled sections where traffic is he ivy single deckers 
are used for suburban and intercity routes Stating capacity is 
usually from 45 to 70 in the double deck buses and from 20 to 
35 m the single deck Many companies prohibit the carrying of 
standing passengers The rate of fare on city motor bus routes 
IS almost universally 10 cents The extent to which street railway 
revenues and development have suffered through the inroads of 
motor bus competition is indicated by the fact that the number 
of motor buses in use in the United States has increased from 
52925 m 1924 to over 92525 in 1928, while the number of 
passengers earned by motor buses has reached a total of i 8'’6 
000,000 in 1928 During recent years the figure for street rail 
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wa> passe ngtri» his rtmuned practically stationary and the nutn 
btr of cars in use has decreased Further light is thrown on the 
more recent tendency of the street railway companies to absorb 
motor bus operations as a part of the unihed transit systems by 
the fact that whereas in 1922 street railway companies operated 
only 355 motor buses, in 1928 the figure had increased to 8,492 

Traffic Congestion — Fhe remarkable increase in the number 
of automobiles using the highways has created a situation of trafhc i 
congestion in the centres of large cities, a real problem for which 
no idequite practical remedy has yet been devised It constitutes 
obviously a serious obstacle to regularity of street railway sched 
ules, idcls materially to the eost of operation per car mile, and 
multiplies iccident hazards Hundreds of thousands of dollars 
have been spent by communities, chambers of commerce and 
street railway managements in making trafhc counts and surveys 
and laying out elaborate plans for remedial measures 

P irking of vehicles on city streets is one phase of the situation 
which h IS received considerable attention Regulations have been 
devised to limit the length of time which an automobile may be 
left standing on the public highway Parking has been prohibited 
m some sections m neirly every city on one side of the street or 
on certain portions of some city blocks Limited parking is in 
some eases permitted at certain hours of the day and forbidden 
(luring the hours of greatest congestion These plans h ive brought 
i certain amount ol relief but the major problem remains Jor 
I he most part American city streets were designed with no knowl- 
edge or anticipation of the demands which modern conditions 
would pul upon them Present experience indicates beyond ques- 
tion that even the ibsolute prohibition of the parking of vehicles 
on highw lys in the streets would fall short of completely remedy 
mg the situation (Stc Traffic and Traffic R£:(ulation ) 

Taxicab — Tlie sime rcisoning which eventually forced upon 
street railways the realization that the street car and motor bus 
service must be coordinated m ont system applies with equal 
foree to taxicab transportation The growth and use of the pnvite 
lutomobile was accompanied by a similar growth in public patron- 
ige of motor driven cabs This particularly affected the revenues 
of the street railw ly comiianies because it was the short rider who 
hid ilways been the most profitable part of the street railway 
company’s business m Amenta where flat rates rather than zone 
ftrts were the universal rule and which was gradually but surely 
diverted to the tixicabs One or two pioneer street car companies 
hive always handled the taxicab business is m idjunct to their 
street railwiy and motor bus systems In Philidelphia virtually 
all of the tixieabs are under the control of the street rulwiy 
management 

Future Development — Irom the foregoing ont ought be 
inclined to draw a most pessimistic conclusion as to the future 
of street railway companies m America Yet the situation is not 
without many hoixful signs Street railway managements gen- 
erally have accepted a more comprehensive view of their functions 
ind arc realizing the need of extending their facilities in the direc 
tion of coordinated service I hey are recognizing the need for 
an evei improving grade of service to meet the demmds of public 
t iste At the same time they are everywhere maugunting more 
enlightened ^lolicies with rest>ect to labour, industrial co operation 
is the watchword rather than the violent strike of earlier years 
The forces of organized hbour m the industry have declared, 
through an agreement with one of the largest man igement groups, 
in favour of eo operation as a substitute for militant opposition 
A much more intelligent policy of public relations has almost 
universally replaced the former uncondescending attitude which 
so antagonized the riders At the same time spurred on by 
the cvulent preference of the public for motor bus ind tixicab 
ndmg even at advanced rates, street railway companies and 
manufacturers arc bending every effort toward more comfortable 
and more inviting vehicles 

The accompanying statement showing gross and net revenues at 
five year intervals is evidence of the decided improvement which 
has taken place in street railway aftairs since 1909 

Notible advances also have been made m reducing to the mini 
mum costs ot operation Pariicularlv (he introduction ot the so 
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Revenue 

Net Income 

1907 

$382,132,000 

$40 ^40 000 

1912 

502,65^,000 

68 140,000 

1917 

j 003,130000 

, ^6 451,000 

37 t88,ooo 

T922 

8*54 663,000 

1927 

860,000,000 j 

66 000,000 


cilled “one man car’ has accomplished much m this direction 
The earliest types of one man car were extremely small and 
limited in their application to sparsely settled districts, but 
developments of safety devices and more thorough training of 
operators have made possible the use of larger cars operated b> 
one man even m the densest trafhc In some of the largest eit> 
systems the newer types of one man car are shown to be safer 
than the two man car by statistics of iccidents over a considerable 
period of time 

The increased use of citv highways in the near future leads one 
to the inevitable conclusion that, in order to supply anything 
approaching an acceptable transportation service the various 
types of transportation in city centres must be segregated Widen 
mg and double decking of city streets is too costly to be exten 
sively undertaken High speeci subways and elevated lines in the 
larger cities have been a valuable contribution but the cost of 
their opaeration and the c irrying charges on the enormous invest 
ment involved are fir beyond what the passenger revenue tin be 
expected to yield Sever il cities have already adopted the plan of 
putting some of their surface street railway lines underground 
when they approach the city centre It is safe to predict that 
before many >ears all surface lines will enter congested citv 
(cntres underground and that all of the short riding business in 
the centres of the cities wall be taken care of by the free whcil 
motor buses and taxicabs 

High Speed Lines — New York, Chicago Philadelphia and 
Boston have high speed (cither subway or elevated) lines m addi 
tion to the surface street tir lines Philidelphia and Boston liav( 
both made use of the “surface car subway” principle In both of 
these cities the operation of high speed surface lines and buses is 
CO ordmated under ont management Philadelphia s system is 
partly city owned and all operated ^by pnvite management Bos 
ton’s transit s>steni, also partly munieipdly and partly privately 
owned, is under the control of a boarii appointed by the Siatt 
New York city’s high spt^ed system, also partly city owned, is op 
crated by two separate private corporations while her surf ice lines 
are divided into several systems each operating independently All 
are subject to the control of the city’s transit commission Chi 
cago’s system of high speed and surface lines, privately owned 
and operated is subject to a large measure of eitv control The 
(itv IS ilso planning early construction of municijaally owned 
subw i\ s 

Already a very substantial portion of the electric railway mile 
age in the principal American cities is municipally owned or under 
a large measure of municipal control In addition nearly all ol 
the larger cities are giving senous consideration to the construe 
tion of high speed subway or elevated lines at the city’s expense 
Future extensions of street railway mileage m larger cities will m 
all probability take the form of high speed trunk lines in subway 
tubes operating between the congested centres and the more 
populous suburban districts Elevated structures art not populai 
owing to their unsightliness, and in congested sections the> con 
stitute a sen9us interference with vehicular traffic The high 
speed subway and trunk hnes will be supplemented by present 
surface nil lines m the outlymg sections Additions to present 
surface mileage will be practically negligible, all lines into newK 
developed sections being served by motor buses Surface railwav 
lines where they enter congested centres will, as already indicated, 
be placed m underground tubes 
City Ownership and Co-ordlnation^While as previously 
pomted out the situation of the street railway industry 1$ now 
showing decided improvement, nevertheless the credit of the 
companies has been so impaired in the last decade and the riding 
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habit so definitely shifted from public conveyances to private 
automobiles, that it is extremely doubtful that an> street railway 
company will in the future be able to finance the construction of 
underground high speed lines There is no indication anywhere 
that sufficient patronage can be attracted to such lines with a rate 
of fare which would yield sufficient income to pay operating costs 
ind carrying charges on the investment involved It therefore 
appears more or less certain that future construction of high 
speed lines and construction of tubes in which surface cars will 
be operated will be at the city’s expense Municipalities arc able 
to float bond issues at substantially lower interest rates than 
private utility corporations The construction of such high speed 
lines materially enhances the value of abutting real estate, which 
furnishes ample justification for added real estate tax assessments 

It may well be that jnumcipal ownership will not stop with the 
building by the cities of new high speed lines as required, cities 
may make arrangements by which ownership of the entire tnns 
iwrtation system within their borders will pass to the municipality 
In such eventuality, it appears obvious that such a city owned 
system should include not only high speed and surface railway 
lines but supplementary motor-bus lines and taxicab systems as 
well m order to preserve to the municipality as owner the simc 
advantages from co ordination as have already been shown to 
accrue to the private companies There is a distinct sentiment 
throughout the United States against municipally operated trinsit 
lines As a matter of fact in the few isolated communities where 
municipal operation has been tried m Amenea, tht results have 
not been encouraging In all probability the ultimate develop 
ment of hrge city transportation systems will be toward municii il 
ownership with operation by responsible and exi^crienced private 
management agencies, to whom will be offered the incentive of 
contingent remuneration based upon results secured m Utnetion 
of patronage and efficiency of operation (Stt Transport, Elfc 
TRIG Traction ) (T E M ) 

TRANCE, a term used very loosely m popular speech to 
denote any kind of slccphke state that seems to present obvious 
differences from normal sleep m medical and scientific literature 
the meaning is but little better defined In its original usige the 
word no doubt implied that the soul of the entranced person was 
temporarily withdrawn or passed away from the body, in accord 
ance with the belief almost universally held by uncultured pto 
pies m the possibility of such withdrawal But the word is now 
commonly applied to a variety of sleeplike states without the im 
plication of this theory, ordinary sleep walking extreme eases of 
melancholic lethargy and of anergic stupor, the deeper st iges of 
hypnosis (w Hypnotism), the state into which miny of the 
mediums of modern spiritualistic stances seem to fall almost at 
will, all these are commonly spoken of as trance, or trance like 
states There are no well marked and characteristic physical symp 
toms of the trance state, though in many cases the pulse and 
respiration are slowed, and the reflexes diminished or abolished 
The common feature which more than any other determines the 
application of the name seems to be a relative or complete tern 
porary indifference to impressions made on the sense org ins, while 
yet the entranced person gives evidence in one wav or another, 
tither by the expression of his features, his attitudes and move 
ments, his speech or by subsequent relation of his experiences 
that his condition is not one of simple quiescence or arrest of 
mental life, such as characterizes the state of normal deep sleep 
and the coma produced bv defective cerebral circulation by toxic 
substances m the blood or by mechanicil violence done to tht 
bram 

If we refuse the name trance to ordinary sleep walking to 
normal dreaming, to catalepsy to the hypnotic state snd to 
stupor, there remam two different states that seem to have equal 
claims to the name, these may be called the ecstatic trance and 
the trance of mediumship respectively 

The ecstatic trance is usually characterized by an outward 
appearance of rapt, generally joyful, contemplation The sub 
ject seems to lose touch for the time being with the world of things 
and persons about him owing to the extremi concentration of 
his attention upon some image or trim of innger> which in most 
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cases seems to assume an hallutinatory character (scr Haliu- 
ciNATioN ) In most cases though not m all the subject remt mlitrs 
in returning to his normal state the mture of his ecstatic vision 01 
other experience, of which a curiously frtc^uent character is the 
radiance or sense of brilliant luminosil> 

In the mediumistic trance the subject generally stems to till 
into a profound sleep and to retain on returning to his nornul 
condition no memory of any experience during the period ol tht 
trance But in spite of the seeming unconsciousness of the sul) 
jeet his movements, generally of speech or writing express cithei 
spontaneously or in response to verbal interrogation, intelligence 
and sometimts even great intellectual md emotional activil> In 
many casts the pirts of the body not directly concerned in these 
expressions remam m a completely lethargic condition the c>ts 
being closed, the muscles of neck trunk and limbs rtlixtd and 
the breathing stertorous 

Trinces of these two types seem to have occurred spur id 
ically (occasionally almost epidemically) amongst almost ill pto 
pies in all ages And everywhere popular thought has interpreted 
them in the same ways In the ecstatic trance the soul is held to 
have transcended the bounds of space or time, and to have tn 
joyed a vision of some earthly event distant m space or time 
or of some supcrnatuial sphere or being The mediumistic tr mu 
on the other hand popular thought interjirets is due to the with 
drawal of the soul from the body and the taking of its plaee 
the t iking possession ot the body bv some other soul or spirit, 
for not infrequently the speech or writing produced by the org ms 
of the entranced subject seems to be or actually claims to be 
the expression of a personality quite other than that of the sleeper 
It IS noteworthy that in almost all past ages the possessing spirit 
his been regarded in the great majority of cases as an c\il md 
non humm spirit, whereas in modern times the possessing spirit 
his usually been regarded as and often claims to be, the soul 
or spirit of some deceased humm being Modern science, m 
iccordmce with its materialistic and positive tendencies, has re 
jected these populir interpretations It inclines to see in thi 
((Static trince a case of hallucmition mduicd by prolonged md 
intense occupiUon with sonic emotionally exciting idei, the whole 
mind becoming so concentritcd upon some image m which the 
idci is bodied forth as to bring ill other ment il functions into 
abe> mcc 

Science rtgiids the mediumistic trincc is a stite simihr to 
deep h>pnosis and seeks to explain it by the application of the 
notion of cerebral or mental disboeiition m one or other of Us 
many current forms, this assimihtion finds strong support in the 
many points of resemblance between the deeper stages of hvpno<^is 
and the mediumistic tranee and m the fact that the artificial!) 
and deliberately induced stite may be connected with the spon 
taneously otcurrmg trance state by a senes of states which form 
an insensible gradation between them A striking feature of the 
mediumistic trance is the frequent oceurrtnee of ‘automatic’ 
speech ind writing, and this icilure espe cully may be regarded 
as warranting the application of the theory of mental dissociation 
for Its explanation, for such automatic speech and writing are 
occisionally produced by a considerable number of apparenth 
healthy persons while m i waking condition which presents little or 
no other symptom of abnormality When as m the mijonty of 
cases, such speech or writing merely gives fngmentiry expression 
to ideas or laets thit have been assimihted by the subject it 
some earlier date, though perhaps seemingly completely forgotten 
by him, the theory of mental dissoeiition affords i pliusible and 
moderately sitisfactory explanation of them 

But in recent years a new interest has been given to the sludv 
of the mediumistic tnnte by careful investigations (nud( , mosth 
by members of the Society for Psychical Research, with a com 
petence that commands respect) which tend to re establish the old 
theory of external possession, just when it seemed to have become 
merely an anthropological eunosity For this aspect of medium 
istic tranee the article on Psychical Re 'search should be consulted 
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(W McD) 

TRANENT, police burgh of East Lothian, Scotland Pop 
(1921 ), 4,763 It bes m E of Edinburgh by road and i m 
S P of Prestonpans station on the L N E railway The town 
possesses the oldest coal mining charter (1202-18) in Great Brit- 
ain, ind the mines m the neighbourhood provide the staple indus- 
try A fragment of 1 parish church, said to have been built m the 
nth century, still stands The palace of the Setons was demol 
ished towards the close of the iSth century and a modern mansion 
wis erfcUd on its site 

In th( neighbouring village of Ormiston, m 1885, a granite obe 
bsk was erected in memory of Robert Moffat (1795-1883), a 
native, the South African missionary and father in law of Living 
stone At Ormiston Hall, a seat of the marquess of Linlithgow, 
then IS a yew tree, beneath which the reformer George Wishart 
(1513-1546) used to preach Hard by is the village of Pencait 
hnd, divided into an eastern and a western portion by the Tyne 
The parish church in tisttrn Peneaitland probably dates from the 
13th century The aisle may belong to the original building, but 
the rest is of the T6th century, excepting the smill belfry of the 
J7th century The old house of Peneaitland stands in the grounds 
of Wmton Castle, which was erected by the 3rd earl of Wmton m 
t6*o but forfeited by the 5th earl, who was involved in the 
Jacobite rising of 1715 Five miles south east of Tranent is the 
village of Salton (or Saltown), where Gilbert Burnet, afterwards 
bishop of Salisbury had hib first charge (1665) At his death he 
bcciucilhed the parish 20,000 mirks for the clothing and educating 
of iK)or children lie was tutor to Andrew Fletcher, who was born 
at Silton m 1655 and buried there in 1716 At 1 Ictcher’s msti 
gation J lines Mciklc, a neighbouring millwright, went to Holland 
to Itirn the construction of the iron work of barley mills, and the 
mill which he erected at Salton after his return not only gave 
Silton birky a strong hold on the mirkct but was also for forty 
years the only mill of its kind in the British Isles Meiklc’s son 
Andrew (1 719-1 Sii) inventor of the threshing michine, earned 
on his trade of millwright at Houston Mill near Dunbar Andrew 
Fletcher, also of Salton (1692-1766), nephew of the elder Andrew, 
became lord justice clerk m 1735 under the style of Lord Milton 
By his mother s energy the art of weaving and dressing Holland 
linen was introduced into the village She travelled in Holland 
with two skilled mechanics who contrived to learn the secrets of 
the craft The British Linen Company laid down their first bleach 
field at Salton under Lord Milton’s patronage Salton also 
lavs claim to having been the birthplace of the poet William 
Dunbar 

TRANI, a sc iport and episcopal see of Apulia, Italy, on the 
Adriatic, in the province of Ban, and 26 m by rail WNW of 
that town, 2^ tt above sea level Pop (1921), 34 56S Ihe 
cathedral (dedicated to St Nicholas the Pilgrim, a Greek who 
died m 1094 and was eanoni/ed by Urban II ) on an open site 
near the sea, was consecrated, before its completion, in 1143, 
It is a basilica with three apses, a large crypt and a lofty tower, 
the latter erected in 1250-39 by the architect whose name appears 
on the anibo m the cathedral of Bitonto, Nicolaus Sacerdos 
It has an arch under it, being supported partly on the side wall 
of the church, and partly on a massive pillar The arches of the 
Romanesque facade are beautifully ornamented, the bronze 
doors executed by Bansanus of Tram m 1175, rank among the 
best of their period in southern Italy The capitals of the pillars 
in the cr>pt are tine examples of the Romanesque The interior 
of the cathedral has been barbarously modernized, but the crypt is 
tint Near the harbour is the Gothic palace of the doges of Venice, 
which IS now used as a seminary S Giacomo and S Francesco 
also have Romanesque fagades and the latter and S Andrea 
have domes The tine castle was begun by Frederick II (1233) 
and enlarged m the 15th and i6th centuries The Palazzo Caccetta 


(1458) is a fine Gothic building Tram produce* wine (Moscato 
di Tram) Trani is the furemm of the itineraries It first became 
a flourishing place under the Norman* and during the crusades, 
but attained the acme of its prosperity as a seat of trade i^ith 
the East under the Angevin princes Its code of maritime law 
(the ordinamenta marls) is the first of mediaeval codes (1065) 

TRANQUEBAR, a town of British India, m the Tanjore dis 
tnct of Madras, on the sea coast, 18 m N of Negapatam Pop 
(19*1), 11,520 A railway line from Mayavaram was planned m 
1924 A Danish factory was opened here as early as 1620 It 
was taken by the British m 1801, but restored in 1814, and finally 
purchased, with the other Danish settlements m India, in 1845 
In Danish times Tranquebar was a busy port, but it lost its im 
portance when the railway was opened to Negapatam It was the 
first settlement of Protestant missionaries in India, founded by 
Ziegenbalg and Plutschau (Lutherans) m 1706, and there is still 
a Lutheran mission high school and mission press, equipped for 
printing the native languages 

TRANSATLANTIQUE, COMPAGNIE G^N^RALE, 

a maritime steamship line popularly known as “The French Line, ’ 
was formed as the Compagnie G^n^ralt Mantime in 1855 It 
controlled a fleet of 75 sailing ships of which many were engaged 
m the cod fishing industry off the Newfoundland Banks, and 10 
steamers In i860 the company was awarded the postal contract 
for a service between Havre and New York The next year the 
company adopted its present name 

The first steamships for its New York service had a gross ton 
nage of 3,000 tons and a speed of ibout 8 knots “I a Touraine ” 
a turn screw vessel of 18 knots, built in 1890, held the blue riband 
of the Atlantic for some time In 1906 the company ran another 
very fast vessel for her day — “La Province” (215 knots on 
trials), and six years later operated the ‘ France” (24 knots) which 
still remains one of the fleetest passenger ships More recent 
additions were the ‘Pans’ (1921) and ‘lie de France” (1927) 

The company maintains m addition to its New York service 
regular passenger and freight services to the West Indies and 
Spanish Main and to Mexico In the Mediterranean it has an 
extensive network of lines to North Afnca The north and south 
Pacific are served from Europe by large freighters In 1928 the 
fleet of the company consisted of loi vessels with a total gross 
register of 570,000 tons The gross tonnage of the lie de France is 
44,000 tons (G C Rh ) 

TRANSBAIKALIA see Buriat Mongol A S S R and Far 
Eastern Area 

TRANS-CANADA HIGHWAY, a highway crossing Can 
ada from ocean to ocean Starting at Halifax, N S , it passes 
through the Maritime Provinces and along the St Lawrence 
river, through Ottawa, to 1 akt Sup>crior, a distance of about 1,500 
miles It is a graded road from Halifax to Quebec From Quebec 
to Ottawa the roadway is paved or hard surfaced, the balance ini 
proved, graded or dirt Its central division is not yet completed 
and the traveller must therefon pass through U S territory from 
Sault St Mane, to Emerson south of Winnifxjg, Manitoba Tht 
distance from Winnipeg to Vancouver is about 2,000 miles This 
western section has some semi hard surfacing but is mostly dirt 
roadway It passes through Brandon, Man , Regina, Sask , Medi 
cine Hat and Calgary, Alb 

TRANSCASPIAN REGION see Turkmen S S R and 
Kazakstan A S S R 

TRANSCAUCASIA, a general name given, before the Rus 
Sian revolution of 1917, to the governments and provinces of 
Russian Caucasia, excluding the steppe provinces of Kuban and 
Terek and the steppe government of Stavropol It thus included 
the governments of Baku, Ehsavetpol, Envan, Kutais and Tiflis, 
the provinces of Bitum, Daghestan and Kars, and the military 
districts of the Black Sea (Chernomorsk) and Zakataly It is now 
applied to the territory of the Transcaucasian Soviet RepubUc 
which embraces the former states of Azerbaijan, Armenia and 
Georgia Kars is now included m Turkey 

See republics of Abkhasia, Adzharia Azerbaijan, Armenia, 
Georgia, Daghestan and Nakhichevan Of these republics all 
except Daghestan joined in 1922 m a Transcaucasian Federation 
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History.— -On Sept 30, 1917, a counal of Transcaucasian peo 
pies met at Tiflis and declared Transcaucasia to be a Federal re 
public within the Russian dominions In May it opened peace 
negotiations with the Germans and Turks, the htter having in 
vaded the country and captured Batoum and Kars The hederal 
Council dissolved, however, on May 26, 1918, Georgia declaring 
its complete independence and National Councils of Armenians 
and Tatars taking over the administration of Armenia (Fri\an) 
ind Azerbaijan Separate treaties were signed by Georgia with 
Germany on May 28 and by the three republics with the Turks 
and Germans on June 4, which resulted m the ‘‘friendly” occupa 
tion of Armenia by the lurks and of Georgia by the Germans 
In the following month the Bolshevik administration at Baku 
established m March was overthrown and on Aug 4 a British 
force under Maj Gen L C Dunsterville occupied the town 
On Sept 14 they evacuated Baku, which was then occupied by 
the lurks and became the seat of the Azerbaijan Crovernment 
Iht Turks, however were lompelled to evacuate the whole of 
Transcaucasia by the terms of the Armistice with the Allies of 
Oct 30 and m the middle of November, Baku was reoccupied by 
a British force which administered the district on the collapse 
of the existing Azerbaijan Cjro\crnmcnt 
During 1919 the three Governments gradually established 
themselves under the protection of the British forces, though 
Armenia opened hostilities m January against Georgia and in 
August against Azerbaijan In both cases the disputes (territorial 
m origin) were settled by British mediation The British forces 
evacuated the whole of Transcaucasia except Batoum on Aug 
28 19x9 In Ian 1920, the Supreme C ouncil sitting in Pans ac 
corded de facto recognition to the three Governments On April 
27-28 there was a revolution at Baku and the Azerbaijan Gov 
eminent was replaced by a Soviet republic which invited the 
Russian Soviet forces to occupy the country Georgia and Ar 
menia however, retained their independence for a time, and the 
former signed treaties with the Soviet Governments of Azerbaijan 
(May 7) and Russia (June 6) a step which Armenia refused to 
take On July 7 the British forces evacuitcd Batoum and handed 
over the district to the (jeorgnn (lovernment whose independence 
was recognized by Soviet Russu m a second treaty signed in 
August An Armenian Soviet Government was estiblished in De 
c ember whose independence was recognized by Soviet Russia 
On Jan 27, 1921, the Supreme Council silting m Pans ac 
corded de jure recognition to the Menshevik Government of 
Georgia, but on Feb 12 there was a rising against this Govern- 
ment in the country and a week liter the Russian Soviet troops 
crossed the frontier Turkish forces then occupied Batoum it the 
invitation of the Mensheviks, but withdrew on the signature of 
peace and the proclamation of a Georgian 'Soviet republic (March 
19 > In the following May a treity of Alliance wis signed be 
tween the Georgian and Russian Soviet Governments Mem 
while the three refugee Governments from Georgia, Azerbaijan 
and Armenia had fled to Pans and there proclaimed a Ciucasian 
I cdt ration, asserting that the lespeetivx Soviet Governments did 
not represent the wills of the three peoples The three Soviet 
Governments regulated their relations with Turkey in i treaty 
signed at Kars on Oct 13 the provisions of which followed the 
lines of the treaty concluded m Moscow between Russia and 
lurkey, March 16 On March i-- 19.2, the three Soviet Gov 
trnments signed an agreement establishing the Transcaucasian 
S S S R which, though in close alli mce with the Russian Soviet 
republic, retained independence until the creation of the Union 
of Sociahst Soviet Republics, July 6, 1923, of which it then be 
came a constituent member (Ste Rlssia) 
TRANSCENDENTALISM IS an expression introduced by 
Kant for “the idea of a science for which the critique of pure 
reason is to outline the whole plan architectonically, t e , accord 
ing to principles, with full guarantee of the completeness and se- 
curity of all the pieces composing this structure ” In this sense, 
H 18 the system of all principles of pure reason More pre 
tisely, the task of transcendentalism consists m the solution of 
the question how are synthetical propositions a pnon possible, 
how can pure intuitions and pure concepts, which are en- 
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tirely a pnon and not derived from nor foundtd on oxpcntntL 
refer to objects of cxpenence and claim for these objects universal 
and necessary validity? (Knttk der n men I erniinft 2nd td p 
73 ) Transcendentalism, according to Kant is possible* only as a 
system, le, it has to seek its concepts according to a principle 
because they must issue pure and unadulterated from the under 
standing as an absolute unity and must there lore lh»mseKtsco 
here with one another according to an ick i (ihtd p rj ) As ihis 
idei which estabhshes and guaranties the coherence between ill 
single cognitions, Kant designates the idei of possible cxpeiientc” 
ind an “object of experience ” Synthetical judgments a pnon 
whether they belong to the sphere of pure intuition or to the sphere 
of pure understanding, have the common characteristic thit thev 
form those basic functions by which alone it is possible to refer 
our images to an object and thus to secure for them obieclive 
validity In the section “on the supreme principle of ill synthel 
ical judgments” Kant shows that this reference to an obmt is 
not characteristic of sense impiessions as such bul that it is 
founded on a “synthesis by concepts ” e t, , the concepts of mag 
nitude, persistence, causality, etc Without such concepts cxp>cn 
ence would not be cognition but a mere rhapsody of perceptions 
which would not enter together into any context of a coherently 
connected consciousness Cognition a prton accordingly has 
truth (xe, conformity with the object) only because it cont ims 
nothing but what is necessary for the synthetic unit> of experience 
m general The intuitions and concepts a pnon set forth sys 
tematically within transcendentalism are as conditions of the 
possibility of experience, at the same time conditions of the possi 
bihty of the objects of experience and hence applicable to these 
objects without any restriction {tbtd p 196 seq ) 

The term “transcendental” was not created by Kant The ex 
pression goes bick to the scholastic philosophy (Kmttcrmeyer 
Der lermnus transcendental, 1920) Here it is synonymous with 
“transcendent ” Transcendental or ‘ transcendent ’ concepts are 
such as transcend the realm of finite, conditionid being and lead 
on to the Infinite and Unconditioned Only by such a transcend- 
ence IS metaphysical and religious cognition possible Tt is neccs 
sary to go beyond the variability of finite things and the limits 
of empiric d self consciousness if a true knowkdgc of God is 
to bt reached This use of the word is found already in Au^u 
Stine In scholasticism those concepts are called transa ndentia 
which are not confined to a specific tv pc of being but arc valid 
for all types Thus the concepts Ihing (res) One (iinum), Some- 
thing {altquid), can be applied to any being Schohslicism gradu 
all> developed a fixed order of the transa ndentia In thx Summa 
rheologiae of Albertus Magnus One True 'ind Good {unum, 
verum, boftum) are introduced as the first essential determinations 
of being With Thomas Aquinas Being is first determined as 
Ihmg {res) which expresses the “quiddity or “essence" (qutddt 
tas stve esstntia) of Being to this are added the concepts One 
and Something True and Good {Di Vintate) Ens ns, unum 
altquid, verum, bonum, thus became the ‘ transcendent al’ concepts 
of tradition Kant, himself, in the Critique of Pun Rtason, makes 
ocrasional reference to this tradition (2nd ed , p T13) 

The new meaning given by Kant to the terms “transcendental ’ 
and “transcendentalism,” is closely connected with his “revolu 
tion m the mode of thinking " In the preface to the second cdi 
lion of the Cntiqui of Pirn Rtason (p 16) Kant compared 
this revolution with the chinge m cosmology effected by Coper 
nicus “The condition is here the same as with the first idea of 
Copernicus who, having found that the explanation of the celes 
till motions did not progress well when he supposed the whole 
host of stars to turn round the spectator, tried whether it might 
not succeed better if he made the spectator turn, and left the 
stars dt rest ” Thus, in metaphysics, we must not start from a 
dogmatic assumption about the constitution of objects and then 
determine the mode and character of cogmhon, but, on the con 
trary, the insight into cognition, into its regularity and structuie, 
must precede, and supply the basis for putting and answering the 
question as to whit kind of objects corresponds to that mode of 
cognition “If intuition had to follow the constitution of objects, 
I do not see how one could know a pnon anything about it , bul 
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if the object (iis object of the senses) follows the constitution of 
our faculty of intuition, I can quite well imagine that possibility 
This start from the mode of cogmtwn, with the intention of de- 
termining the corresponding mode of objects, forms, according to 
kant the basic character of transcendentalism He calls (Knitk 
der retnen \ irnunjt^ and ed , pas) all cognition transcendental 
which iH concerned not with objects but with our mode of know- 
ing objects, insofar is the latter is to be possible a prton 

J ranscendcntalism, accordingly, does not start with some as- 
sunipljon rcgirding the essence and constitution of “Jibsolute 
s|)u( in order to explain the peculiarity of geometrical cogm 
tion but It begins with m analysis of geometry, it shows that 
all geometry comprises propositions of universal and necessary 
\ ilidity, and it enquires into the “possibility of these synthetical 
judgments a prion — it investigites ‘what the comeption of space 
must be, if sueh i cognition of it is to be possible ’’ (Tramcenden 
till AtsthrtiCy The answer to this question is that only if 
we think of space as in intuition a priori cm the possibility of the 
apodictic cognitions of geometry become intelligible kant em 
phasiscs that neither space itself nor any geometrical determina- 
tion thereof can be tailed “transcendental — the term “transcen 
dental applies rather only to the recognition of the fact that 
these notions have no empirical origin and of the possibility by 
which they em nevertheless refer a prion to objects of experience 
{ilnd p 8o ) Thi^ possibility follows, according to kant, from 
the fact that the objects in question arc not things m them 
selves’ — not “tr inscendcnt’ m the sense of dogmitic metaphys 
ICS — but phenomena The order and regiilinty of these phe 
nomcna whuh wc c ill ‘nature does not belong to them inde 
licntltnllv of the form ol our intuition and underst mding, but the 
understanding itstH produces this order by connecting the phe 
nomena according to its own laws 

1 ranstendi ntdl idt dism therefore does not reach beyond the 
sphere of cognition by experience beyond the realm of the tm 
})]nc il objects, it rither tries to exhibit the foundition of cmpir 
1C il cognition itself In this respect, its use of the word tran 
sdridcntil’ differs is K mt eniphisiscs from its older scholastic 
signific mce, although even m the Critique of Pure Raison it is 
Ircqucntly used in a sense which corresponds to the older view 
itliekedb> kmt (A Gideon Dir B( grif transcendental igo^) 
With particular ck irness md pregnancy the difference appears in 
Kant s Proh %ovu na to any Putun Metaphysics The word tran 
sctndcntal — it is there declared — does not mean anything which 
goes beyond experience but that which although preceding it 
(a prion), is nevertheless only designed to mike knowledge by 
experience possible When these concepts supersede experience, 
their usigc is called iianscendent The pure forms of intuition 
spice and time is well is the categories as basic concepts of pure 
understanding ire, theicfore of tr msccndcntal si^mftcancey but 
not of transcendent il a p phe at ton y their lahdity is strictlv uni 
xirsil md transcends merely empirical incidents, but they ex 
tend only to the tot ility ol experience tti>ilfy they determine its 
iorrn but do not apply to non empiric il, absolute objects In 
the same manner, kant determines the concept of ‘ transcendental 
truth “ “In the whole of possible experience lie all our cogm 
tions, and m the gtntril reference to this whole consists the 
tr mscendental truth which* precedes and makes possible all em- 
pirical truth” (iW p iSf)) (E Cr ) 

TRANSCRIPTION, m music IS the arrangement of a com- 
position written for one instrument (or group of instruments) 
lor perform mce by one of another kind as of an organ work for 
the pi mo of an orchestral work for the organ and so on 
TRANSEPT, m irchitecture, a transverse section or portion 
of a hall or building of considerable relative size its main 
dimension being at right angles to the long dimension of the 
building or hall proper thus developing a plan of either ctuci 
form or T shape especially in ecclesiastical architecture, the 
irms of the church at right angles to the nave Iransepts are 
found in several of the large early Christian basilicas of Rome, 
t iking the shape of a large, unbroken transverse hall, whose length 
IS equal to the combined width of nave and aisles, and separated 
from the nave bv a great arch known as the tnumphal arch 


In the opposite wall an arch of similar size leads into the apse 
In later basilicas the transept became reduced in importance and 
the nave ran through unbroken to the apse 
The typical basilica plan, however, has no transept at all, 
and the transept became a common feature only m Byzantine 
work from the 8th century, as m S Mark’s at Venice {c io 60 
It IS perhaps due to Byzantine influence that the transept came to 
be universal in the Romanesque work of h ranee and, less com 
monly, m Italy In Norman work, both m h ranee and England, 
transepts were highly developed, frequently designed exactly 
like the naves, with their own side aisles, trifona and clere 
store>s, as in Winchester cathedral (1079-93) These Norman 
transepts are long, in S Georges at Boscherville (iith century), 
the north, east and south arms are all equal in length It was 
probibl> the opportunity which the transepts furnished for ad 
ditional iltars or for chapels opening out of their eastern sides, 
as in many Cistercian abbeys, such as Buildwas abbey (1135), 
thit accounts for the universality of the transept In French ex 
amples, outside of Normandy the projection is frequently less 
marked, and the transept without side aisles This became the 
rule m French Gothic work, m which the transepts often do not 
project beyond tlie outer waHs of the church or project slightly 
In Fngland, however, long transepts remained the rule until 
the Perpendicular period, the west transepts at Lincoln (c 1200) 
being 225 ft long, the transepts of York (1230-60) 220 ft and 
those of Lichfield (1220-40) 145 feet In the further effort to 
increase the number of altars, smaller transepts placed east of 
the mam transept had already appeared in the abbey church 
at Cluny (1089) and became common m the great abbey churches 
in Englind appearing first at Canterbury (c 1170) Other 
charietenstic eximplcs are the eastern transepts of Lincoln 
(1192), Rochester (c 1210) The most beautiful of all art the 
double transepts of Salisbury (begun 1220) Although the greiter 
number of transepts are square ended, cert iin occasional examples 
are apse ended, as m the early basilica at Bethlehem (4th cen 
tury), S Maria m Capitol and the Holy Apostles (both 12th 
century, both in Cologne), and the early French Gothic cathedral 
at Soissons (117';), and that of Noyon (1150) (T F H ) 
TRANSFER, the binding over, removal or convey mce of 
anything from one person or place to another, also the form efr 
method by whieh it is cffectecl {see the articles on Land Ri i is 
TRATION, ele ) 1 or the transference of designs, drawings, etc , bv 
means of transfer paper to the surface of pottery ind porcel un 
see Ceramics, for their trinsfer to stones for printing sa 
Lithocrapiiy 

TRANSFER OF STOCKS AND SHARES 
Great Britain — Stocks and shares define the extent of an m 
vestor’s holding either m a loan to a company, municipality or a 
government or in the capital of a company The transfer of 
stocks and shares is concerned with the formalities that have a 
be gone through when stocks or shares are bought or sold 
Usually, this is a question of purchase or sale, but this is not always 
the case 

Three people are directly concerned m every transfer These 
are the buyer, the seller and the company or other body which 
has issued the stock The buyer has to be assured that the title 
he acquires is recognized by all concerned, the seller has to be 
able to prove that he has duly delivered the stock or shares and 
the company has to be satisfied that the transfer is a legitimate 
one executed m good faith and beyond dispute Other people 
are concerned indirectly Thus the buyer and seller always act 
through agents, Such as their solicitor banker or stock broker 
and the company often employs an agent, such as its bankers, to 
keep Its register of stockholders Furthermore, when securities 
are bought and sold on the stock exchange, they may pass through 
the hands of several intermediaries before they reach the ultimate 
buyer Finally, the Inland Revenue authorities are concerned, for 
certain kinds of transfer are liable to duty 
The machinery of transfer is designed to meet the needs of all 
those mentioned above and to leave no room for dispute It takes 
three main forms to suit the three mam classes of stocks and 
shares 
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(1) Inscribed Stock — Here the names of all stockholders are 
mscnbcd in the books kept by the company’s or Government’s 
registrar, which is usually a big bank, such as the Bank of England 
(for Bntish Government stocks) or the Westminster Bank (for 
certain colonial and corporation stocks) When stocks aie bought 
and sold, the buyer’s name is substituted for that of the seller in 
the registrar’s books, which are the sole evidence of possession 
It is true the buyer gets a ‘ stock receipt, ’ but this is so much 

waste paper ” The registrar, of course, has to be satisfied that 
the transfer is m order Hence he will only act on the instructions 
of iicrsons known to him Usually the seller gives his brokers a 
power of attorney, and as these brokers are known to or can be 
identified to the registrar, all they have to do is to product their 
power of attorney to the registrar as their authorit> and then the 
transfer is effected without difficulty In addition, the seller is 
notified by post that a power of attorney in his name has been 
lodged, and is given time to protest if everything is not in order 

(2) Registered Stock — ^Here the stock holder or shire holder 
has a certificate showing the nature and extent of his holding ind 
his name, address and the size of his holding arc also entered in 
the company’s share register The procedure of transfer is dif- 
ferent On a sale being made, the seller’s brokers send him a 

trmsfer form,” stating the amount and nature of the stock and 
the price at which it has been sold, and also containing a legal 
form of agreement as to the sale and purchase This the seller 
Signs in the presence of a witness ind returns to his brokers, to 
gether with the share certificate It is then passed on to the buyer’s 
brokers and so to the buyer, vho similarly signs it in the presence 
of a witness It is finally sent with the shire certificate to the 
compiny s registrar, who accepting the completed transfer form 
IS his authority, records the transfer and amends the certificate in 
iccordancc with the provisions for recording trinsfers hid down 
by the company’s articles of association 

(^) Bearer Stock — Here the possession of the stock or shares 
b\ the holder is the only evidence of title required and so delivery 
of the stock or shares in question is all that is needed 
Certain general points arise The first is that dealings on the 
I ondon Stock Exchange arc usually ‘‘ior the account ' te, for 
settlement on every alternate Thursday On this day stocks and 
shares must be delivered by the seller to his broker, and the buyer 
m his turn must pay cash to his broker Should the seller dehv 
in delivering his certificate and the completed transfer fonn his 
broker may ' buy in” the stock against him and ch irge the seller 
\Mth any loss on the repurehase Next the buyer must not be 
impatient for his transfer form or share certitieate Even after 
settling day, the form has to come back from the stilt r, be com 
pitted by any inlermedi uies and finally tome to him, while many 
companies provide that transfers have to be passed at the next 
l)oard meeting before they take effect Next the transfer form 
must be filled m and witnessed correctiv ind without del iv and 
vNhile for most stocks and shires a common form can be used, 
for some a special form is necessary 
I inall> there is the question of tnnsietions cum’ and ‘ex 
diMdend ” A dividend is payible to all stock holders on a given 
date and the purchaser who acquires the stock after that date 
do( s not receive the dividend Hence on that date, the price ceases 
to be “cum” and becomes “ex div ” The same applies to bonus 
share issues and other pnvileges or rights belonging to share 
holders on a given date, and then the pnee “goes ex rights ” Now 
the purchaser who buys “ex div ” will clearly deduct the dividend 
from the price he was prepared to piy if he bought “cum div ”, 
thus, if “cum div ” pnee is 88 , and the dividend, allowing for 
income tax, is worth 2i, the ‘ex dn ” price will be 8 sj Now it 
often happens that a holder will sell “cum div’ and thit the 
dividend will be paid before the trmsfer is registered Then the 
dividend will be remitted to the seller, but the seller is bound to 
s>end It on through his brokers to the buyer 
Stamp duties are borne by the bu>er Bearer stocks and shares 
ire transferred free of dut>, but on issue are subject to a duty 
three times the duty chargeable upon their transfer at par In- 
scribed stocks are usually transferable fret of duty, as the issuers 
cm md usually do compound the duly by piving a tax of 2s % 
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per annum on the nominal value of the stock The duty on the 
transfer of registered stocks and shares is normally aceorclmg to a 
scale based on a rate of duty of 1% of the price paid the price 
paid’ being that piid by the find buyer and inserted on the 
transfer lorm in the space consideration money’ When stocks 
and shares are transferred for a nominil considn ition ’ < 
from d trustee to his successor or from the holder to his bmk 
who rccjuires them as security for an overdnft or, m certun 
eases under the terms of a will the dutv is a fixed one of ten 
shillings Gifts or exehingts or bequests where the legilec igiees 
to accept stock m place of cash are subject to dut> it the norm d 
rate (NEC) 

United States — In the United States the trmsfer of btO(k 
(ind it must be remembered that here stock does not signiiy ex 
aetly the sime thing that the term dots m Lnghnd, but more 
nearly has the meaning of the English term ‘shares”) is aecorn 
plishtd quite simply by the transfer of the certitieate of stock 
(See Stocks, Shares) Such transfer is governed b> the Stock 
Trmsfer Acts of the stvenl States, most of which have idopted 
the Uniform Stock Trmsfer Act Stock certiiieates m ly pass 
from h ind to h md by simple assignment but m case of s de the 
purchaser is not 1 legal stoekhedder until the stock has l)ten trans 
ferred on the books of the issuing company When such x trmsfer 
is made the old eertificite is cmeelled and a new one issued The 
seller of stock whose name appears on the face of the eertificite 
or his authorized represent itive, must endorse an assignment 
which IS usually printed on the back of the certificate itself Such 
endorsement may be in blank or to a particulir person In all 
such transfers midt on the New York Stock Exchange, it is re 
quirtd that a member of the exchange guarantee the signilure ot 
the issignor A bank trust company or individual may be dtsig 
nated by the issuing corporation as Us trmsfer igent, or Us 
seeittiry or i special clerk may be given the. duty and responsi 
bility of stung thit all transfers are properly midct The stvenl 
States generally levy a tax upon the transfer of stock I he New 
York State stock trmsfer tax, which is representative, is 2 cents 
for each Ij^ioo or fni lion thereof of stock which h is a pir value 
and a ll it tax ot ^ cents per sh ire for stock ot no jiar value unless 
Iht lelual selling value of such stock is in excess of $100 per shire 
in which ease the tax is 2 cents on cieh $100 or fraction thereof of 
such selling value (J H B ) 

TRANSFORMATION GROUPS id GrOIPSi 
TRANSFORMER, an apparatus tor changing eleetrual 
energy from i given pressure into i higher or lower prcssuie It 
IS stationary, with no moving or rotiting parts, md is operative 
only with alternating currents It plays such an important pari m 
the transmission md distribution of electricity thit the present 
extensive eleetncd s>stcms would have been impossible without 
it lnurlenldl>, since tnnsformers are operitive only with 
alternating currents dl exlensive eleelne il svstems luxe hid to 
adopt the alternating cunent system so is to use tnnsformers 
History and Place in Industry — Very early in the art it 
was realized by electrical engineers thit while the generation and 
utilization of electrical energy art safer and more eeononm il at 
lower pressures and larger currents, Us transmission and distnbu 
tion are more economical at higher pressure and smaller cui rents 
Therefore, in order that a centr d power house might economic illv 
serve even a small territory, it was necessary to hnc apparatus 
capable of “stepping up” the voltage at the point of generitioii 
and stepping U down at or near the points of utilization 

Before oUch an appiratus was invented phvsit il laboratories 
used induction cods, similar to automobile spirk cods for step 
ping up battery voltages to high values for experimental purposes 
but these were too inetficient for power applie itums These cods 
U'^cd an open mignctic circuit and required in interrupter a 
‘make and break” attachment, functioning simdarlv to the dis 
tnbutor in automobile ignition The necessity for this altachmcnt 
arose from the fact that currents and voltages could be mdueed 
only bv fluctuations in flux, and a fluctuating flux could be pro 
duced only by a fluctuating current Therefore since a batterv 
tended to give a steady uniform current, an interrupter was ncees 
sary to produce abrupt changes in current 
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It was early realized that if alternating currents are utilized, 
no interrupter is necessary, and, if the magnetic circuit is made 
completely closed, the performance characteristics of such a 
coil are remarkably improved 

The first successful transformer was demonstrated by William 
Stanley in the United States It was put m service in Great Bar- 
rington Miss in th( spring of 1886 Besides for transmission 
and distribution, transformers are used in a very great vanety 
of services for converting alternating current energy from the 
pressure at which it is available to the pressure most suitable for 
the object in view ringing door bells requiring very low safe 
vollagts, wdding shipplites, requiring very hrg( currents, oper- 
ating X ny tubes, or producing “lightning" bolts requiring enor 
mous voltages Their use in radio for coupling as well as for fila- 
ment lighting and other power supply is well known 
General Principles of Operation — Voltage Trans fornuihon 
Fig I IS a simplified diagram of a transformer showing a closed 
magnetic circuit M 1 lower volt 
age winding L and i higher 
voltage winding H If an alter 
nating volt ige is ipplied to the 
LeriTunds ot om of the windings 
say L leiving the terminals of 
the other winding H open, 1 
small current flows into the ex 
cited winding L sufficient to pro 
ducc a counter voltage equal to 
the impressed voltage I he ap 
pint us in ilwiys so designed 
that the counter voltage is al 
mo*’t entirely one of self induction the voltage consumed m the 
resist nut of the conductor usually being less thin one tenth of 
1% of this self inductive drop The vollige of self induction is 
produced by an ilterniting magnetic flux in the core, which in turn 
IS produced by the dternating current flowing in L The relation 
ship between the total or maximum flux ind the induced voltage, 

El IS 

lL^4 44fNL<t> 10 ““ 

where Lj is the effective (root mean squire) voltige icross L 
produced by sell induction, / is the freciuency of the impressed 
volt igc (ptnods 01 c>clts per second) Ni is the number ol turns 
in senes in winehng 1 md </> is the peik value of the alternating 
flux 0 

Obviously the illcrniling flux 0 linking winding H as well as 
I will indiue a voltigc in H proportionil to its turns 

hu- j 4 ^/Aw0 10 ^ 

C ompiiing Li ind it is seen that 
Tl Nf 
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Fig 1 ~ diagram of transformer 

WITH SECONDARY OPEN CIRCUITED 
(SHOWING INSTANTANEOUS CON 
OITIONS) 


that IS the induced voltiges of 
proportionil to their rcsjx^ctive 
turns Ihus is obt lined the 
voltage transformation from a 
given v'^alut (o another value 
( urn nt 1 rans format ton — The 
tnnsformer is now excited but 
as vet unloided, that is no cur 
rent or power is drawn from it 
If now a load with impedance / 
IS connected across the terminals 
of the second winding H fig 2 
the voltage appearing at its 
terminals will send a current In u 


the two windings are directly 



Fig 2 —DIAGRAM OF TRANSFORMER 
WITH SECONDARY LOADED (SHOW 
ING INSTANTANEOUS CONDITIONS) 


o the load, equal to 



1 his current tt nds to demignetize the flux 0 and thus to reduce 
the counter E M F of induction But since the voltage impressed 
on L IS m untamed at full value an additional current, Ij, flows 


into L sufficient to maintain the flux 0 This additional current 
Ij, as also the current In, being produced by the load, are 
(ailed the load currents of the windings, to distinguish them from 
the no-load current which flows only m the excited winding and 
which is called txcittng current 

To neutralize the demagnetizing effect of In, it is necessary and 
sufficient that the magnetomotive force or ampere turns associated 
with It be equal and opposite to that associated with lu 



That IS, the load currents in the two windings are inversely pro 
portional to I heir respective turns, and thus is obtained current 
transformation It may be noted that current and voltage trans 
formation are m inverse ratio, so that when one is “stepped up 
the other is ‘ stepped down ’ in the same ratio 

Energy RtlatwmJnp — That winding of the transformer on 
whieh voltige is impressed and into whieh energy flows is called 
the primary, and the other winding from whieh energy is drawn 
out, IS tailed the seeondary I ither the higher or the lower voltage 
winding may be used >is the primary, and the other as the see 
ondary, so that the operation of a transformer is reversible 
The energy flowing into a cireuit being proportional to the 
produet of eurrent and voltage, for the load eireuit it will be 
In and for the primary eireuit By the law of eon 

servation of energy, these two must be equil to each other m an 
ideil transformer Comparing the values of Ih Eh and Ii Ej 
from the foregoing, they are seen to be equal xnd opposite to eaeh 
othi r , that is, as much additional energy flows into the primary as 
IS drawn out from tht secondary In in actual transformer, some 
tncigy is lost within the transfoimer so that the energy output is 
alwiys slightly less than the energy input 
Ratmg of a I lans former — The type of service for which a 
transfoimer is suitable is expressed by its rating, eovermg usually 
the following items (i) Kv a (it , lulovolt ampeies), represent 
mg the power eapacity , (,2) voltages of the various windings, (3) 
frequency, (4) temperature rise Ihc rating plate usually gives 
information also with referenee to the method of cooling, type of 
construction and the proper connections to make 
Performance Characteristics — The degree of exeellenee of 
i transformer is mdie itcd by its {lerformanee characteristics which 
usuall> appear m guirantec specifications as follows (1 ) exciting 
eurrent (2) eoie loss, eupjxr loss (4) le ikage rt letanec or 
impedance, (5) voltage regulation, (6) efiieicney, (7) ttmpera 
lure rise (Js) msuhtion strength Item (5) is a function of item 
(4), ind item (6) is a function of items (2) and (3) so that the 
controlling independent (hai icteristiis art items (i), (2), (3), 
(4) (7) ind (8) The result int charactenstics that interest opera 
tors are {i), (5), (b), (7) and (8) 

( t ) Exciting Curnnt — It has been indicated already that the 
voltiges of the various windings of i transiormei are induced by 
an alternating m ignetic flux in its core, and that sufficient exciting 
eurrent flows into the primary winding to produce the necessary 
flux from instant to instant For a given frequency, terminal volt 
age and the number of turns, the necessary flux is completely de 
terinined b> the formula given above The necessary exciting cur 
rent is then determined with the aid of the characteristic curve ot 
the material used in the magnetic circuit Thus, given the total 
flux 0, and cross section A of the magnetic core, the flux density 
B in the core follows as 



By referring to the characteristic curve of the tore matenal, the 
value of the necessary exciting ampere turns corresponding to the 
flux density B is obtained This divided by the turns of the excited 
winding gives the necessary cxating current in amperes Finally, 
if this exciting current is multiphed by 100 and divided by the 
rated load current of the winding the per cent exciting current is 
obtained Obviously, the exciting current (!oes not flow into a 
useful load ind is in a sense wasted It is therefore desirable that 
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It be limited to as small a value as possible In commercial power 
transformers it ii limited to between i% and io% of the rated 
useful load current of the transformer In miniature transformers, 
it may greatly exceed the latter limit 

Low exciting current is obtained by using high permcabihty 
material for the magnetic arcuit, low flux density, short length of 
magnetic circuit, and greater number of turns per volt in the wind- 
ings Various alloys of iron (usually silicon steel) arc used on 
account of their high permeability 

(2) No Load Loss or Core Loss -^The alternations of the mag 
netic flux m the transformer core waste energy (m the form of 
heat) due to (a) hysteresis and (b) eddy currtnts Both the hys 
teresis loss and the eddy current loss are found to be very much 
less in silicon steel than in many other kinds of iron alloys, and 
therefore this material is used exclusively for all power and dis- 
tribution transformers It also shows supenor permeability (lower 
exciting current) compared with common forms of iron at mod 
erate flux densities A further advantage of silicon steel is found 
m Its non aging quality, while common forms of iron increase 
m core loss with use The eddy current loss is reduced by lami 
natmg the core and insulating the laminations from each other 
either by oxide scale or preferably by thm enamel The thicknesses 
of laminations used commercially are for 50 to 60 cycle fre 
quencies about 0014 in , for lower frequencies as much as 0025 
in , and for audio and radio frequencies 0 007 m , or smaller Sih- 
con steel being very hard and somewhat brittle, its rolling into 
thinner sheets than the above is difticult and expensive In com 
mercial power transformers the core loss vanes from a quarter 
of I % to several per cent 

(3) Load Loss or Copper Loss — The load currents in the wind 
mgs, flowing against the resistances of the conductors, produce an 
energy loss in them equal to VR The resistance R is to be under 
stood as the alternating current resistance, which usually is higher 
than the direct current resistance of the winding, due to skin 
effect or non uniform distribution of current among the various 
filaments of the conductor The copper loss is tested or measured 
best by short circuiting one winding of the transformer ^nd putting 
excitation on the other winding sufficient to circulate the rated 
current m the windings This test is sometimes spoken of as the 
impedance test, as it makes possible the measurement of the “im 
pedance volts” of the transformer, as well as its “impedance 
watts,” which is another term used for the alternating current cop- 
per loss of the transformer 

(4) Leakage Reactance or Impedance — ^Although the magneto- 
motive forces in the pnmary and the secondary windings due to 
the load currents arc equal and opposite to each other, and there 
fore neutralize each other in any magnetic circuit common to both 
— for example the steel core— yet they product leakage fluxes in 
the spaces between the two coils, giving rise to a leakage reactance 
Ihis reactance, combined vectonally with the effective resistance 
of the windings, constitutes the leakage impedance of the trans 
former Ordinarily, the reactance is many times the resistance of 
the windings, and hence substantially equal to the impedance 
The leakage impedance of a constant potential transformer serves 
a protective purpose m limiting the short circuit current of the 
transformer However, it produces an undesirable effect in re- 
ducing the secondary voltage (See Voltage Regidattons ) 

The reactance voltage, expressed as a percentage of the rated 
circuit voltage, varies from 3 to 15%, the lower values occurring 
in distribution transformers, the higher m the larger power trans- 
formers In order to hold the reactance of a transformer within 
the range indicated above, the primary and secondary windings 
have to be closely interlaced If the windings were separated from 
each other, the reactance would be prohibitively high and the 
voltage regulation correspondingly poor 

(s) Voltage Reference to this has already been 

made With a constant voltage maintained on the primary of the 
transformer, the no load voltage of the secondary is higher than 
Its full-load voltage If the excitation is so adjusted as to make 
the secondary terminal voltage the full rated value of full-load, 
and then, without changing the primary impressed voltage, the load 
IS remoimd, the secondary voltage will nse above the full load 
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value This rise is called the regulation drop and is usually ex 
pressed as a percentage of the rated full load voltigc 
The regulation is ordinarily calculated as follows Given % 1 R 
the per cent alternating current resistance, or, better yet, the per 
cent impedance watts, of the transformer, % 1 X the \ytT cent 
reactance of the transformer, p, the power factor of the load and 
g, the reactive factor of the load , then 

% regulation -/>X %IR+qX %I\->r 

\ 200 / 


This formula is an approximation but yields more accurate re 
suits than some absolute formulae m actual manipulation Fig 3 



Fia 3 ---COMPLETE VECTOR DIAGRAM OF ONE TO ONI RATIO TRANS 
FORMER 


IS a vector diagram, showing the various componint \oltages 

(6) Efficiency total losses of a transformer m power and 
distribution service vary from about i of 1% to about 4^0 de 
pending on size, frequency, voltage, etc , making the efficiency 
vary from 96% to 99 5% It is this lact of high efficiency, coupled 
with the further fact of the absence of any mechanic il motion 
that has made the transformer a most valuable apparatus and has 
led to the adoption of alternating currents by most systems 

(7) Temperature Rise maximum load thit may safely 
be put on a transformer is limited by its tcmjKrature rise The 
insulations commonly used in transformers, being largely organic 
substances, are subject to rapid deterioration under overheat 
Temperature limits vary in different countries ranging from 50° 
to C rise above the ambient (surrounding) temperature 

(8) Insulation Strength — ^Transformers not only produce 
higher and lower voltages, but they also insulate one circuit from 
the other and from ground The safety of both the transformer 
ind the circuits which it links is therefore dependent on the 
strength of its insulation For rules of various sock ties on this 
subject and for methods of making such tests rt ference may be 
made to the appropnate literature listed m the bibliography 

Transformer Connections —For polyphase circuits, a great 
number of transformer connections have been developed, the 
standard connections for three phase circuits being the Y and the 
delta connections Various connections have also been developed 
for accomplishing transformation from a polyphase system of a 
given number of phases to one of a different number of phases, 
with or without voltage transformation 

Structural Classification of Transformers — ^When the 
windings of a transformer surround the magnetic circuit the 
transformer is core type, and when the magnetic circuit surrounds 
the windings the construction is shell type The windings may be 
either cylindrical and arranged one inside the other m which case 
they are concentric, or they may be flat coils and sandwiched in 
with each other (to obtain reasonably low leakage reactance), in 
which case they are interleaved The windings m\y be interleaved 
with either core or shell type of magnetic circuit The coils may 
be wound on circular forms, in which case the transfoimer is said 
to be of cir enlarge Oil construction, or they may be wound on 
rectangular forms, as m the so called pancake or shell type coils 

Transformers may be oil immersed or dry The former is very 
desirable for the higher voltage and larger power units for im- 
proved insulation and cooling, while the latter is more desirable 
for miniature transformers for greater convenience Sometimes 
considerations of fire risk lead to the use of dry transformers m 
even large sizes, which then are cooled by an air blast Based on 
the method used for cooling, transformers may be, (i) water 
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cooled, in which case cool water is circulated in staled tubes im 
mcrsed in the insulating oil filiing the transformer case, (2) air 
blastf in which air is blown by fans through the air ducts of the 
windings, (3) air cooled or natural draft ^ depending on natural 
radiation and convection from the exposed surface of trans 
form( r or its case, (4) forced oil, in which the hot oil is pumped 
out into radiators, cooled and returned into the transformer, (5) 
air jet cooled, m which jets of air are blown on the tank and its 
r idi itmg pipes to break up the stagnant film of air adhering to 
them and thus to accelerate the cooling by convection of air cur 
rents 

Auto Transformers*— In cases where primary and secondary 
voltages of a transformer are not very widely different from each 
other and insulation of the two circuits is not essential, economy 
can be effected by making some portions of the windings common 
to both circuits Auto transformers used for starting motors at re 
duetd voltage are called compensators (See Electrical Power 
Transmission , Electricity Supply) 

Bibliography — S A Stigant and H M L&cey, Tke J &P Trans- 
former Book (1928) , E G Reed, Essentials of Transformer Practice 
(1927) , M Vidmar, Die Tramformatoren (1927) , M Vidmar, Der 
Transformaior im Betrieb (1925) , W T Taylor, High Voltage Tram 
formirK (1922) , C» Kapp, 7 ransformers for Single and Multiphase Cur- 
rents, ind J A Weming,, Alternate Current Transformer in Theory and 
Practice Also the standardization rules of the vanous engineering 
soiulKs such as the American Institute of Flectncal Engineers and 
the British Engineering Standards Association (A Boy , F W P ) 

TRANSIT CIRCLE or MERIDIAN CIRCLE, a tele 
scope foi measuring the time when a star passes across the 
meridian and at the sime time measunng its altitude These 
two mtasurtmcnls determine respectively the right ascension and 
declination, and hence the place of the star on the celestial sphere 
Because of its fundamental importance m positional astronomy, 
and as the source of standard time furnished to the community, 
the transit circle is traditionally regarded as the leading instru 
ment, at least in the great national observatories, but m modern 
times important observatories have grown up whose work lies 
wholly in other directions The transit circle looks rather like a 
big gun on a gun carrugc, and to the stranger the surprising 
thing about this kind of telescope is that it cannot be turned to 
all parts of the sky, it only moves up and down in the north and 
south line, looking out through a slit m the walls and roof Nor 
can It be used for prolonged study, the observation is a snap shot 
as the object passes rapidly across the field of view 

Supi>ost that we are going to remeasure the exact position of 
some star We choose from the citalogues a star which is due to 
pass across the north south line in a minute or so , and by means of 
a setting circle we elevate the telescope to the projoer angle to catch 
it The aperture of the object ghss is probably 8 or 9 in and it 
will easily show stars to the ninth magnitude Whilst waiting let 
us examine the field of view Turning on a faint artificial illumina- 
tion, we see stretched across the field a number of ‘‘wires’ which 
are actually made of spiderweb, there is one horizontal wire 
which we can mo\c up or down by turning a micrometer screw, 
and a considerable number of vertical wires (perhaps ten) Our 
star now enters the field — at the extreme right since the telescope 
inverts — and is seen travelling rapidly towards the left We shift 
the telescope slightly so as to bring the star almost on to the 
horizontal wire, and then clamp the instrument at that altitude 
Now the star is approaching the senes of vertical wires, as it 
p isses each, we press a key which records the instant on a chrono 
graph on which the standard sidereal clock is recording the seconds 

Near the centre of the field there is an intermission which 
gives us a few moments for making the altitude observation 
Turning the micrometer screw, we make the horizontal wire bi- 
sect the star, repeating this two or three times to reduce acci- 
dental errors There is no time to read the micrometer head, but 
it IS furnished with some printing or recording device which will 
keep a record of our settings We now finish tapping off the pas- 
sage over the vertical wires, and the star disappears from view 
We have next to go round to the side of the instrument and read 
four long microscopes which are viewing a graduated circle 
attached to the telescope Their combined reading will ultimately 


tell us at what elevation the telescope was clamped, we must add 
on to that the reading of the micrometer head so as to include the 
extra displacement given to the wire to bnng it on to the star 

The whole observation takes two minutes or less, but there is 
a great deal of work m store for the computer He must sort out 
the taps dh the chronograph belongmg to this star, and also the 
records of the micrometer head The error and rate of the stand 
ard clock must be worked up from the ^‘clock stars’’ observed 
during the night The large correction for refraction must be com 
puted and applied to the altitude Various observations for ad 
justment will have been taken, and from these the collimation, 
izimuth, level, and zemth point corrections must be deduced and 
applied There will be further corrections, not specially con 
nected with the instrument, to be included before the final place 
of the star is obtained in the form of mean right ascension and 
declination This typical procedure may be varied somewhat 
The most important modification is the use of the travelling wire 
micrometer (see Micrometer), which is now generally employed 
in first rate work Attempts have been made to substitute some 
photographic or photoelectric method for visual observation 

In olden times the altitude observation and the time observa- 
tion were made with different instruments, called respectively the 
mural circle and the transit instrument The mural circle is obso 
lete, but the transit instrument survives as a small portable in 
strument used for determining longitudes and for the most accu 
rate determinations of time The transit instrument is virtually a 
transit circle shorn of its graduited circles and microscopes 

The trmsit circle is used for determining the positions day by 
day of the sun, moon and planets 1 or stellar work its scope is 
limited to the brighter stars, roughly those brighter than mag 9 0 
(there are more than 100,000 of these) There is no advantage 
in observing fainter stars with it, since the work can be done more 
speedily and accurately by photography, but photographic meas 
ures are relative, and the positions can only be made absolute if 
the photograph contains some “reference stars” whose absolute 
positions are already known from meridian work Thus transit 
circle obseivation is extended only so far as to provide accurate 
positions of a reasonable number of reference stars on all photo 
graphs 

TRANS- JORDAN, a territory under British mandate, 
bounded west by Palestine, north by Syna, east by Najd and Traq, 
and south by Hejaz, whose north district (‘Aqaba-Ma an) has, 
since Its occupation by British forces in 1925, been de facto in 
eluded m the mandated area The Jordan, Dead sea and Wadi 
Araba form the west frontier, from which the land rises abruptly 
to the mountains (4,000-5,000 ft ) of Gilead, Moab and Edom 
which are the most fertile parts of the country and produce excel 
lent grapes (for raisins), wheat and other crops Along the 
east edge of this highland belt runs the Hejaz railway, beyond 
which IS the desert stretching to the frontier, which is undefined 
where it marches with Traq and Hejaz and was fixed so far as 
Najd IS concerned by the Treaty of Hadda (1925) Under the 
Ottoman regime this tract formed part of the Wilayat of Syria 
becoming after the World War part of the short lived Arab bng 
dom of Syna On Laisal’s expulsion by the French m 1920 the 
three Trans-Jordan districts of 'Ajlun, Balqa and Karak formed 
a loose semi independent federation under the general control ot 
British representatives appointed from Palestine In April, 1921 
Sharif ‘Abdullah, second son of King Husain, suddenly arrived 
at ‘Amman with an Arab force for the invasion of Syna and was 
recognized by Great Britain as Amir of an independent state 
comprising the Trans Jordan districts At first the Palestine au 
thonties exerdsed a rigid control over ‘Abdullah’s admmistra 
tion with the result that intrigues and other more serious trouble 
occurred In October the expenment was tned of allowipg the 
Trans Jordan Government a greater latitude, but, after a penod 
of comparative success and tranquillity, ‘Abdullah’s reckless ex- 
travagance and irresponsibility resulted in its failure A British 
proclamation of 1923 recogmzing the independent status of Trans- 
jordan subject to certain conditions never became operative and 
at the beginning of 1924, after an abortive rebellion of the ‘Ad wan 
tnbe in Sept , 1923, and further financial complications, the 
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British Government decided to suspend the experiment and to 
establish direct control over the more important branches of the 
idmimstration through British officials directly responsible to the 
Palestine Government A considerable increase in the number of 
British officials and the transfer of the Palestine gendarmerie en 
bloc to Trans-Jordan resulted in fact in the carrying-on of the 
administration on Crown colony lines and the local government, 
existing as a facade, exercised little or no mdependent authority 
The position being thus stabilized, negotiations between the 
British Government and Abdullah resulted in Nov , 1927, in the 
signing of a treaty, by which the independence of the Irans 
Jordan Government was formally recognized with such stringent 
provisions for British supervision and control in dll departments 
of the administration that all semblance of real independence was 
effectively disguised In fact, the treaty formally legalized the 
status quo, and the only innovation introduced by it was the pio- 
vision made for an elective legislative assembly designed to con- 
trol Abdullah but powerless to act in opposition to the mandatory 
Power Local feeling has run high against the treaty and ‘Abdul- 
lah has been accused of betraying the interests of the country 
for a personal advantage Nevertheless the status of the country 
and its relations with the Mandatory arc for the time being regu 
lated by this instrument which ensures a measure of harmony 
between the policies, particularly in the economic field, of Pales 
tine and Irans Jordan The clauses of the Palestine manditt 
relating to the establishment of a national home for the Jews do 
not operate beyond the Jordan, but th( plans, now far advanced 
for the exploitation of the potash and other contents of the Dead 
sea, of which half belongs to Trans-Jordan, indicate a settled 
policy of co operation between the two countries under effective 
British control Under this arrangement economic prosperity is 
issured as a substitute for political independence, and the still 
exiguous revenues of the country, which arc eked out by a British 
grant in aid, should in due course be cipablc of bearing the whole 
cost of its administration besides providing much needed funds 
for development in various directions Occasional trouble between 
the Badawin tribes of Najd and Trans-Jordan is perhaps inevi 
table in the process of change that is going on in a desert that 
knew no frontiers and recognized raiding as a reasonable pastime 
Latterly courts of arbitration have been convened for the settle 
ment of such incidents without however aehieving much success 
and much yet remains to be done before the relations of Trans 
Jordan with Hejaz Najd can be regarded is sitisfactory 
The population of Trans Jordan is about 300,000 of whom 
half are Badawm, there are 30000 Circassians inhabiting a 
number of colonies planted by the Turkish Government after 
the Russo Turkish war of the ’70s and about 40,000 Chris- 
tians of various sects The chief towns are Amman (20,000), 
Salt (20,000), Karak (8,000), Irbid and Maan (3 000 each) At 
the beginning of the Christian era Amman (Philadelphia), Jarash 
(Gerasa), Umm kais (Gadara) and other places were important 
centres of Greco Roman civilization Later Trans Jordan was 
part of the territory of the local kingdom of Ghassan and was 
conquered by the Muslim armies m 6^7 During the Crusades 
Karak was an important administrative centre of Oultre Jour- 
dam (See also Arabia and Palestine ) (H St J B P ) 
TRANSKEI, one of the divisions of the Cape Province of 
South Africa, cist of the Kei river, being part of the country 
variously known as Kaffiani or “the Native Territories” The 
majority of the inhabitants are Lingoes 
TRANSMISSION LOSS, as applied to radio, indicates the 
loss of power suffered by a transmitted wave in passing along a 
transmission path or through a circuit device 
TRANSMITTER- see Microphonf, Telephone 
TRANSMITTING SET, a device for producing radio-fre 
quency power and modifying it in accordance with a signal 
TRANSMUTATION OF THE ELEMENTS The 
transmutation of one metallic element into another was one of 
the chief objects of the earliest chemists, or alchemists, while 
to day, under the influence of modern views on the constitution 
of matter, transmutation has again been attempted in various 
ways Between the ancient and the modern tradition, however, 


there is a complete break, both as regard purpose ind method 
The alchemist was mainly interested to produce, from hist 
metals, gold and silver m large quantities, on account ot then 
intnnsic worth, the man of science of today has striven to 
effect the transformation because of the important light whuh 
such a process, however snnll the quantities invohed and what 
ever the elements concerned, would throw on atomic theory hui 
Alchemy 5ee that heading Ihe present article is concerned with 
7 ransmutatwn m Modern Times 
The discovery of radioactivity brought the question of the 
transmutation of the elements under the serious attention of men 
of science and the development of the modem theory of the atom 
leading up to Rutherford s experiments on the disruption of the 
nucleus, seemed to indicate a possibility of producing artihcial 
transmutation The various attempts which have been made 
along different lines have not led to any convincing success 
Radioactive Transmutations and Transmutation Pro 
duced by Alpha Particles — ^The theory of radioactive trans 
formation, put forward in 1902 by Rutherford and Soddy, as 
sociated the emission of a and rays with actual changes m the 
chemical and physical nature of the atoms emitting the ravs 
and asserted that in radioactive processes we actually have one 
clement gradually transmuted into another, the number of atoms 
changing in unit time being a definite fraction X of the number 
of atoms present The value of X is characteristic of the kind of 
atom m question It is now definitely established that for each 
apirtick emitted by a given radioactive element one atom ol 
that element is transformed into an atom of an element whose 
atomic weight is less by 4, while its atomic number is less by j 
the unit of mass being one sixteenth the mass of an oxygen atom 
while, m the case of /3 transformations, the atom does not change 
Its mass appreciably, but its atomic number increases by i (Set 
Radioactivity, Isotopfs, Nucleus) The change in properties 
attending this spontaneous transmutation is in many cases very 
striking Thus radium is an element very much resembling barium 
It IS a metallic solid at ordinary temperatures, which rtadilv 
forms halogen compounds Radium emits a particles and changes 
to a gas, the so called ndium emanation, or radon, which is 
chemically speaking, extiemely inert This gas m its turn emits 
a particles and changes to a solid 
Although generally speaking the radioactive elements are 
obtainable only m very small quantities, often unweighable, their 
electrical properties are so remarkable and so characteristic that 
their identiflcition is certain while m some cases, notably with 
radium and its product radium emanation, the quantities arc 
sufficient to enable the physical and chemical properties to be 
obtained by ordinary means For instance, the spectra of the 
two elements arc radically different the metallic nature of radium 
can be seen by inspection of the purified metal the density of 
the gaseous emanation his been found by delicate weighings, and 
the vapour pressure of the liquefied gas measured There is, then 
no doubt that in radioactivity we are witnessing a transformation 
of the elements, but this transformation is outside our control 
We cannot by heat or cold hurry it or delay it, the rate at 
which it takes phee is uninfluenced by pressure by chemical 
combination or any other agent at our disposal in the laboratory 
In the case of radioactive substances we cannot then be said 
to be ejecting a transmutation of the elements, but merely to be 
observing one staged by nature However, the great energy of 
the radiations from radioactive substances, and the marked 
chemical effects which they can produce at once suggest them as 
weapons with which to attempt the transmutation of elements 
normally stable The a rays in particular represent so marked i 
localization of energy that they would appear most likely to be 
effective in this respect 

The first experimental attempts to provoke a transformation 
by means of the radiation from a radioactive substance were 
made by A T Cameron and Sir William Ramsay m 1907 and 
1908 They first found that radium emanation m pure water 
produced not only helium but also neon and a trace of argon 
They also announced that in a solution of copper salts a con 
version of a mmute part of the copper into lithium took place 
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as a raidi of tim actioA of the a-piftidei iUitberfcird mi 
RoydSf howevar^ lotintd that omiaiationi in water prodiMied 
hehttmi whiuch is to be expeoted) far it 1$ now afoimdantly eatab*' 
iished that the a'^pardcles are dixuMy charged atomi of heiiuna 
Tho noon aiuj araoa obierved by Cameron md Eamsay art 
attributable to a isnioll kak of air, very sninute traces of these 
gaaes heme detectabk by the f^;)e(trafMDiope Other workers were 
unable to con^rni the pii^odisctioii of iithium, and it was toon 
generally accepted that the presence of tfaii metal was due to the 
adrnmian of tcacei of mspunty, and not to transfomution 
The dtikuky of these experiments ts that the amounts of ale* 
ments supposedly prodisced by transmutation are excessively 
minute and the spectroscofuc methods used for detection exceed** 
Jngly sensitive, so that the slightest defect m the manipulation is 
to produce a spunous appearjisce of transformed matter 
In 1911 N €q#ic and H Patterson described expenments which 
they (oiiiidered to show that the passage of an electric discharge 
through hydrogen in X ray bulbs produced hclhim and neon, the 
source of which was supposed to a transmutation of some one 
or more of the eiemetiUs (wesent fa the walls of the tube, or of 
the hydrogen or mercury vapour However, J J Thomson and 
other workers showed that the gases were already m the walls of 
the tube, and that the action of the discharge was merely to 
liberate, not to mifiufacture, them 
After this the question of transmutation was left alone for 
some years, uhtil interest was revived by the experiments of 
Rutherford on the di*sruptioa of atomic nuclei by bombardment 
withot particles These experiments are desenbed imder Nucleus 
Ruthi rford and his collaborators showed by the method of scintil- 
lations, which enables single atoms to be observed, that, in the 
case of certain elements, swift a particles can knock a proton 
from the nucleus, the prousss resulting in the formation 
of a nucleus of a fresh kind that is, in a transmutation of the 
element in question The expulsion of a proton, however, only 
takes place very rarely, sinicc, for it to occur, the a-particle must 
strike the nucleus with a full collision, and not at a glancing angle, 
and the nucleus is very minuter compared with the atom itself 
Rutherford’s calculations, contimied by the ray track photographs 
of Blttckctt, show that of the incidents -par tides only something 
of the order of 2 per 100000 produce a disintegration of the 
nucleus in the case of nitrogen, which means that the whole of 
the a rays from i gramme of radium m equilibrium with its 
produUs (and i grannme of radium, costing £20000 or so, is far 
more than a physical laboratory can hope to possess) would only 
transmute about two ten millionths of a gramme of nitrogen in a 
veatwan unweiidi^^ble quantity There js, therefore, no question 
of produilng by this method suiiident transmuted matter for 
ordinary chemical or physical tests to be applied, and, m fact, 
although Ihe expulsion of the proton is established beyond doubt 
in the case of the elements boron, nitrogen fluorine, neon, sodium, 
magnesium, aluminium, silicon, phosphorus, sulphur, chlonne, 
argon and potassium, it is not known what elements are formed 
when atoms of these elements are so transmuted The uncer- 
tainty is as to what becomes of the a-partule If It expels the 
proton and itself passes on a given atom will be transformed to 
one whose atomic number is lower by i, and whose atomic weight 
is lower by i if, on the other hand, the a particle sticks in the 
nucleus the resulting atom will have its atomic number greater 
by I than its parent, and atomic weight greater by 3 Blackett’s 
photognphs of ray tracks indicate that in the case of nitrogen 
the latter is the case, so that each nitrogen atom transmuted be- 
comes an oxygen atom, which, having atomic weight 17 instead 
of 16, is an isotope of ordinary oxygen On the other hand, the 
ray-track photographs of Harkins and Ryan, and of Akiyama, 
taken in air (which comes to the same thing as mtrogen, since no 
evidence for the disruption of the oxygen nucleus has ever been 
obtained) show cases of di^^integration with tracks of expelled 
proton struck nucleus, and a particle after collision This would 
indicate that the -particle does not always stick in the nucleus 
This point awaits further elucidation 
Reoent Attempts at ArtiBeial Transmutatiim.*— The 
many linos of work which are described in the articles NucLims 


and If otoras have cociliniifd the hypethef is that the nucleus is 
built up of electrons aiiil protons, the net positive charge of the 
nucleus^ing the atomic number and determining the number of 
electronf in the extranudear structure of the neutral atom, and so 
the chemical properties of the atom, while the number of protons 
gives the ^atomic mass These ideas, and the expenments on 
nuclear dismtegration by oi«*particles to which reference has just 
been made, have encouraged many workers to endeavour once 
more to effect a transmutation of the elements in weighable 
quantities, or, failing that, In quantities demonstrable by chemical 
and physical tests If it wore possible either to add an electron 
to, or to subtract a proton from, the nucleus of an element of 
atomic number Z, then an element of atomic number Z-i would 
be formed Attempts have been made to effect both these changes 
As the naturally unstable, or radioactive elements, are the 
heaviest ones In the periodic table most workers endeavouring to 
provoke a transmutation have made their choice among the 
heaviest of the non-radioactive elements, namely the following, 
the atomic numbers being given In brackets gold (79), mercury 
(80), thallium (81), lead (82), bismuth (83) On account of the 
apparent ease of purification, mercury has ^en a popular choice 

Nagaoka, studying in detail certain satellite lines in the spectra 
of mercury and of bismuth, came to the conclusion that these 
lines were best explained by the hypothesis that the nuclei of 
these metals contain a single proton slightly detached from the 
main nucleus, and capable of executing coupled vibrations with 
It, that IS, a proton which, while forming part of the nucleus, m 
more loosely bound than any other proton or electron of the 
nucleus He concluded that it might be possible to strike the 
proton out of the nucleus, and thus effect a transmutation He 
used purified mercury for his experiments, the method being to 
pass intense discharges, from an induction coil capable of giving a 
spark 4 ft m length, between a tungsten wire and a mercury 
surface To keep the terminal voltage high with the short spark 
gap used, the mercury was covered with paraffin oil or other 
suitable oil, the discharge was passed for some hours Nagaoka 
found gold In the pasty mass of oil and mercury formed, using 
the ruby glass test for the detection No estimate of the amount 
of gold 60 formed was made 

Miethe was led to his expenments on transmutation as the 
result of the observation that when a mercury vapour lamp, of 
Jaenlcke type, was run with too strong a current a black deposit 
was formed, in which he found gold There was no particular 
theoretical reason for anticipating that the experimental con 
ditions adopted would force an electron into the nucleus, but 
Miethe came to the conclusion that there must be some special 
state of loniaation of the mercury atom produced which was 
favourable to the transmutation, and, with his assistant, Stamm 
reich, carried out many expenments, m which currents of 12 
amperes pr so, at a terminal voltage of 170 volts, were passed 
for many hours through mercury vapour lamps burning at atmos 
phene pressure These experimenters reported yields of gold up 
to one tenth of a milligramme, and also, a fact which is hard to 
explain on the most fantastic theory, a formation of silver 111 
later expenments Miethe adopted the method of constantly 
interrupting the arc, a procedure which he considered to oxerctsc 
a favourable influence on the formation of gold Although the 
amounts of gold found were very smalh crystals recognizable 
under the microscope were obtained, and various tests, such as the 
streak of fine gold, gave a satisfactory result, 

Smits and Karssen endeavoured to effect a transmutation of 
lead by Miethe’s method, and built for the purpose a special lead 
arc, on the pattern of a mercury vapour lamp, the dlicharge 
passing between surfaced of molten lead enclosed in e vessel of 
quartz glabs Special devices were needed to prevent the lamp 
breaking when it cooled after running After the lamp had been 
m operation for some hOurs, with a heavy current passing, the 
spectrum of mercury was observed With certain conditions 
thallium was also detected Smits and Karssen stated that the 
lead was shown spectroscopically to be free from mercury and 
thallium before the experiment, but admitted that sometimes the 
experiment does not succeed, and that the precise conditions for 
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HISTORIC FLIGHTS FROM 1903 TO 1920 


1 Orville Wright in first aeroplane Kitty Hawk N C 1903 2 Henry Farman 
first passenger flight Ghent France 1908 (2a) Orville Wright 9 minute 

flight with passenger at Ft Myor Va 1908 3 Louis Bleriot across English 

Channel 25 miles 1909 4 Louis Paulhan London to Manchester 183 miles 
1910 5 Glenn Curtiss Albany to New York 135 miles 1910 6 M Prier 
London to Paris 290 miles April 12 1911 7 R C Fowler Jacksonville 
f^la to San Francisco Calif 2 232 miles 1912 8 Gorman dirigible L 59 
Bulgaria to Daka Oasis German East Africa 1 365 miles 1917 9 Capt E 

r White Chicago to New York 727 miles 1919 10 US Navy flight 


Lieut Cmdr A C Read Newfoundland to England 3 925 miles 1919 
11 Capt John Alcock and Lieut Arthur W Brown from Newfoundland to 
Ireland 1919 12 Dirigible R 34 under Major G Q Scott Scotland to New 
York and to England 6 400 miles 1919 13 Capt Ross Smith London to 
Port Darwin Australia via Asia 1919 14 Major C I 0 Brand and Lieut 
Col P Ryncveld London to Capetown via Cairo 12 000 miles 1920 1 
Lieuts Masiero and Ferrari Rome to Tokyo 1920 16 Flight of 4 0 H planes 

under Capt St Clair Street Mineola Long Island NY to Nome Alaska 
9 000 miles 1920 




r,«T, II tRANS-OCEANIC and TRANS-CONTINENTAL FLIGHTS 



NOTABLE FLIGHTS FROM 1922 TO 1925 

1 Capts ScaduEp and Continho Portuoal to Brazil 1922 2 MaJ Wilfred 8 Lieut Russell Maughan New York to San Francisco 2 540 miles 1924 

Blake and Capt Norman Macmillan Croydon to Calcutta 1922 3 Lieut 9 Dirigible 2R3 under the command of Dr Hugo Eckener Friedrichshafen 

James H Doolittle Jacksonville Fla to San Diego Calif 1922 4 Walter Germany to Lakehurst N J 5 066 miles 1924 10 Maj Stuart MacLaren 

Hinton and companions New York to Brazil 1922 5 Lleuts Oakley Kelly England to Petropavlovak Komandorski Islands North Pacific 1924 11 

and J A Macready San Diego to Indianapolis 2 060 miles 1922 6 Lieuts Lieut Pelletier d Oisy Paris to Shanghai 1924 12 Van der Hoep Amsterdam 

Oakity Kelly and J A Macready New Vork to San Diego Calif 2 516 35 to Batavia 15 000 miles 1924 13 Cmdr De Pinedo Rome Tokyo Melbourne 

miles 1923 7 US Army Round the World Flight 27 553 miles 1924 Rome 34 000 miles 1925 
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NOTABLE FLIGHTS OF 1926 AND 1927 


1 Cmdr Richard Byrd and Floyd Bennett North Pole flight 1926 2 Amundsen 
Ellsworth and Nobile Spitsbergen Alaska flight 2 700 miles 1926 3 Alan 

Cobham England to Australia and return 28 000 miles 1926 4 Capt Costes 

and Rignot Paris to Persia 3 313 miles 1926 5 Cmdr Franco Spain to 

Argentina 6 232 miles 1926 6 Bernardo Duggan and companions New York 
to Buen.os Aires 9 376 miles 1926 7 Cmdr de PInedo Italy to America 

and return 25 000 miles 1927 8 Charles Lindbergh San Diego to New York 
lo Paris 1927 9 Lleuts Gillman and Carr England to Persian gulf 3 400 

unties 1927 10 Chamberlin and Levine New York to Eisleben Germany 

3 911 miles 1927 11 Lieuts Maitland and Hegenberger San Francisoo lo 


Honolulu 2 400 miles 1927 12 Byrd Acosta Noville and Bairhen New 
York to Ver sur Mcr France 3 477 miles 1927 13 Edward Schice and 
William Brock Detroit Tokyo 12 295 mlies 1927 14 Lieut Bentley London 
lo Capetown via Cairo 1927 15 RAF Squadron Piymouth to Melbourne 

1927 1928 (For continuation see 1 Plato IV ) 16 Col Lindbergh Pan 

American Flight 9 060 miles 1927 1928 (For continua ion see 2 Plato IV ) 
17 Lieut Costes and Lieut Cmdr Lebrix Pans lo Africa South America 
Mexico United States across Pacific via boat to Tokyo China India and 
return to Paris 35 000 miles 1927 1928 (For continuation see J Plate IV ) 





i>LAx.iv xRANS-OCIiANlC AND TRANS-CONTINENTAL FLIGEITS 



NOTABLE FLIGHTS OF 1928 AND 1929 


1 Continuation of R A F 15 Plate III 2 Continuation of Lindbergh flight of 
16 Plate III 3 Continuation of Costes Lebrix flight of 17 Plate Hi 4 Bert 
Hinkler London to Port Darwin Austr 12 000 miles 1928 5 Capt Hermann 
Koehl Baron Ehrenfried Guenther von Huenefeld and Commandant James Fitr 
maurlce Bremen from Dublin Ireland to Greenley Island Newfoundland 1928 
6 Sir George H Wilkins and Carl Elelson Point Barrow Alaska across Polar 
Sea to Spitsbergen 1928 7 Lady Mary Heath Capetown South Africa to 

Croydon England 1928 8 Capt Kingsford Smith and companions Oakland 


Calif to Brisbane Austr via Honolulu and Fiji Islands 1928 9 Amelia 

Earhart Wilmer Stultz and Louis Gordon Trepassy Bay Newfoundland to 
Burry Port Wales 1928 10 Graf Zeppelin under Dr Hugo Eckener Fried 

richshafen Germany to Lakehurst N J and return 1928 11 Frank Hawk*; 

Los Angeles to Long Island 1929 12 British India Airline London to 

Karachi India and return 13 Lotti Assolant Le Fivre and Stowaway Old 
Orchard Beach Me to Spain 1929 14 Roger Williams and Lewis Yancey 
Old Orchard Beach Me to Santander Spain to Rome 1929 
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a positive result are not known In one suetessful e^eriment they 
reported mercury in quantities of from 1 to ‘a mllUgrammes In 
the latest communication of Smits {Nature, vol ext, p 475, 
1927) he describes sparking experiments in Which carbon di- 
sulphide was used as a dielectric The traces of mercury obtained 
m the mixture of dispersed lead and carbon obtained by this 
method were afterwards traced by him to mercury contaminations 
m the carbon disUlphide 

Another attempted transmutation is that of hydrogen into 
helium, on which a long series of particularly careful experiments 
has been made by Paneth and Peters Calculation shows that 
this transformation, which demands the combination of four 
hydrogen nuclei with two electrons to form the helium nucleus, 
should be attended by a very great liberation of energy, namely 
7X 10^^ gramme calories per 4 grammes of helium formed Paneth 
and Peters have perfected a s^ctroscopic technique, which per- 
mits, in favourable cases, 10"*® c c of helium grammes) 

to be detected They attempted to see if helium could be pro- 
duced by passing electric discharges of various types through 
hydrogen, without success They then lobked for a formation of 
helium in the presence of a catalyst, for which purpose they 
cither passed large amounts of hydrogen through heated palladium, 
or used finely divided palladium to absorb the hydrogen, and 
after an interval burnt the hydrogen with pure oxygen, at the 
surface of the catalyser, and examined the residual gases Helium 
was found in small quantities, and at first the experimenters be- 
lieved that it had been formed from the hydrogen Atmospheric 
air contains minute traces of helium, but a small air leak was 
ruled out as a source 0! the gas, as no neon was detected 

Pushing their enquiries further, Paneth and Peters discovered 
that glass in contact with the atmosphere takes up minute quan- 
tities of helium, which afterwards leave the glass surface if it 
be heated in the presence of hydrogen Once the hdium has 
been dnven off in this way the glass is no longer dangerous as a 
source of helium contamination, but if the glass be exposed once 
more to the air it again becomes contaminated Thus the apparent 
production of small quantities of helium, not only m Paneth and 
Peters^ own work, but also in the expenments of Collie and 
Patterson and other workers, including the more recent publica- 
tions of Riding and Baly (1925) is explained There is no trans- 
mutation, but merely a transfer of atmospheric helium into the 
apparatus by the intermediary of the glass Paneth and Peters 
now (1928) state definitely that they have repeated the experi- 
ments of all previous experimenters on the formation of helium, 
with the necessary precautions, and that there is no production 
of helium amounting to c c m any of them It may be noted 
that there is about 5X10“® c c of helium mice of air, so that 
the 10“*^® c c which can be detected by Paneth is the amount con- 
tained in only one fifty thousandth of a c c of air 

CriticliM and Conclusiong^It has been shown that claims 
for artificial production of behum rest upon Faulty experimental 
technique, it may be asked how things stand with the work of Na 
gaoka, Mlethe, Smits and others on the transmutation of mercury 
and lead 

Here again subsequent workers have been unable to repeat 
the results, working under apparently the same conditions, and 
various plausible suggestions have been put forward as to why 
the ongmai positive results were obtained Garrett, in particular, 
has repeated with great care the expenments of Miethe and 
Nagaoka under a variety of conditions, without being able to de- 
tect any formation of gold, although the presence of 10"^ grammes 
of gold would have made itself evident to his tests He reaches 
the conclusion that the gold in Miethe's experiments was derived 
from material in the electrodes and in the vessels Garrett has 
further tried to convert tin into indiutn, and titanium Into 
scandium, by Smits* method, without success As regards 
Nagaoka’s experiments, the theory has been attacked by Runge, 
and the experimental work by R W Wood, while the isotope of 
mercury invoked by Nagaoka In support of his theory has since 
been shown by Aston not to exist The work of Miethe and 
Stammreich was extensively criticised at the conference of 
phyaicistsi (Phyiikertag) held at Danaig in 1935 (see Phystkaiische 


ZeUschnft;, 26, 842, 1925) In short it may be said that no single 
case of artificial transmutation, in quantities however small by 
methods other than the a ray method of Rutherford, has won ac 
ceptance In the case of the reputed transformations of hydrogen 
into helium the source of contamination has been traced beyond 
a doubt, in the Other cases where transmutation has been claimed 
there are no convincing theoretical grounds for supposing the 
process possible, there are many possible sources of error, and 
expert experimenters who have repeated the experiments have 
failed to obtain positive results 

BmioORAi'ayr— For a general view of the work of the alchemists, 
see the standard histones of chemistry, e g , Ernst von Meyer, Htsivry 
of Chemistry (Eng tram , Ard ed , 1906) For further details set 
F Hoeftr, ffistoire de ta Chmte (1866) , L Figuier, VAlchmie el 
les Alchimtstes (1854) , A F Waite, Lives of the Alckemystkal PhtU 
os^hers (1888), and The Secret Tradtiion tn Alchemy (1926) 

For radioactive transformations, see bibliography to RAOiOAcriviTY , 
for transmutations produced by o-particles, see bibliography to 
Nucleus 

For recent attempts at transmutations consult, under the names 
dted In the text of the article, the index of Nature, vols 116, 117, 
118, itg (1925-37) 

Full references to previous work are given by W M Garrett m 
‘*Ex^nmcnts upon the Reported Transmutation of Mercury into 
Gold,” Proceedings Royal Society, A. 112, 391 (1026), and m ‘‘Ex- 
periments to test the Possibility ot Transmutation by Electronic 
Bombardment,” Proceedings Royal Society ^ A, 114, 289 (1927) See 
ako F Paneth and K Peters, “Hcimmuntersuchungen,” Zeiischnft 
fur physikahsche Chemte, 134, 353 (1928), and same journal, Ab- 
teilung B, I, 170 (1928) (E N DA C A) 

TRANS-OCEANIC AND TRANS-CONTINENTAL 
FLIGHTS. At Kitty Hawk, North Carolina, on Dec 17, 1903, 
Orville Wright (qv) made the first aeroplane flight m history 
It lasted only 12 seconds, but before the day was over Wilbur 
Wright (<7 u ) completed a flight of 59 seconds duration Im- 
provements and constant practice enabled the brothers to lengthen 
these records In 1905 they made 45 flights, the longest lasting 
38 minutes At Le Mans, France, on Sept 21, 1908, Wilbur ex- 
ceeded all previous records with a flight lasting 1 hour and 31 
minutes which covered a distance of 56 miles In the same year 
a number of flights by Henry Farman and Louis Blenot were 
made which exceeded 30 miles m length The first notable flight 
over water was the crossing of the English Channel by Blenot on 
Jul> 25, 1909 At the opening of the World War flights of two 
or three hundred miles were being made 

The War intensified aeronautical activity and provided much 
spectacular achievement, but distance flying was not the pnmary 
aim The development of air-craft dunng the war period was im- 
mediately apparent m 1919 when aviators, seeking peace chan- 
nels for the employment of their skill and surplus machines, 
achit ved a number of notable flights This year, but 16 years after 
the first flight at Kitty Hawk, witnessed the crossing of the 
Atlantic Ocean by both aeroplane and dirigible The first sue 
cessful flight across the Atlantic was achieved by aviators of the 
U S Navy using Navy-Curtiss flying boats. Of the three that 
started, only one, the NC4, piloted by Commander A C Read, 
completed the trip Scarcely two weeks after this success Capt 
John Alcock and Lieut Arthur Brown made the first non-stop 
flight of the Atlantic flying 1,960 miles of ocean between St 
Johns, Newfoundland and Clifton, Galway, Ireland, in 16 hours 
and 12 mmutes Within a month the British dirigible R34 left 
East Fortune near Edinburgh, Scotland, and crossed to Roosevelt 
Field on Long Island m four days Its return trip even more 
successful, was made in 75 hours despite fog, squalls and head 
winds The flight of Ross Smith from London to Australia in- 
augurated a number df distance flights by British avistors which 
were to prove the eventual feasibihty of air lines to distant parts 
of the empire The next five years were occupied chiefly by 
continental flights and by the lengthening of the non stop distance 
record In 1923 the United States was first spanned from the 
Atlantic to the Pacific m a single flight The year 1926 was 
notable for two flights across the North Pole one by plane and the 
other by dmgible Lindbergh’s perfectly executed flight in 1927 
from New York to Pans attracted world wide attention The year 
witnessed three additional crossings of the Atlantic by plant and \ 
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number of tragic failures It abo witnesbed the hrbt crossing from 
the United States to the Hawaiian Islands Subsequent flights jof 
importance as well as other notable early flights are shown on 
the accompanying maps (See also Aeronautics, Aeroplane, 
Airship, etc ) 

TRANSOM, m building, a generic word for many types of 
horizontal, structural members Thus in shipbuilding a transom 
IS a form of stern in which the rear end of the boat finishes, not 
m a scries of continuous curves, but in a single transverse plane, 
which in small boats is formed of a single board, also a built in 
berth or bed is frequently termed a transom In architecture, 
a transom is a horizontal member across a window or door 
opening, dividing it vertically into separate portions or lights, 
m modern doorways the area above such a trinsom bar, which is 
sometimes treated as a separate hinged or pivoted, gh/ed sash, 
IS Itself known as a transom During the mediaeval period when 
groujicd and tracened windows were frequently of great height, 
liter il stability to the slender mullions, or vertical dividing strips, 
which had been fuinished m the early Gothic period by iron birs, 
c ime m Perpendicular work in England, to be furnished by con 
(inuous, horizontal transoms of masonry These were supported 
by irrhes over each light or window division, were usuilly 
moulded with a cornice and were occasionally crowned by deco- 
rative battlements In large windows several rows of transoms 
were used, thus dividing the whole window into continuous hon 
/ontal bands of arch headed lights (Sef Tracfry ) With the 
tommon introduction into secular Gothic work of swinging case 
ments, the use of transoms became general throughout northern 
ind western Europe, in order to keep the size of the swinging 
sish smill, and m Germany, England and France, the use of 
inullioned and transomed windows continued well into the 
Renaissance period (T I H ) 

TRANSPORT This subject has been dealt with in sep 
irate articles as follows Railways, 1 ocomottvfs, Tramways, 
I iitiRic Traction, Tubi Railways, Tunnels, Motor Car, 
Motor Vi Hie LIS (Commirciai ), Motor T ran sport (Commer 
i lAi ) , Traifk and Traffic Rlculation Road Constrik hon 
Turning to transport at sei, a series of articles will be found 
under the headings biiip, Shipbuii ding, Barges and Canal 
Crait, Shipbuii ding Worlds Statistics Shipping, History 
oi Shipping Tonnage^ Shipping Mirchani Ships of the 
H orldy Shipp INC Rrgti>traHon, Classification and State Regula 
tion, Shipping Lines, Shipping Routes, Lloyds’, Lloyds’ 
Recistlr of Shipiing, ind Insukamf Martm 
As to waterways, a senes of articles will be found under the 
headings Canal and Canalized Rtviks, River Fn< inhering 
Lock and Weir There are sepantc articles devoted to the 
Panama C anal and the Suez Canal 

The group of subiccts connected with ports and coast prolec 
tion IS treated under Port, Port Lconomks, Pori Opi ration 
Docks, Docks Iioating, Harbour, Briakwatfr, Coast 
Prohchon JrTT\ , PiiR, Lichthoitsf Lichtshtp, Buoys 
\ rtulcs on iir transpeirt viilI he found under ArnoNAUTits, 
\mahon Civil, \iR Routes incl Transportation by Air 
B elens is given a brief general histor> of the subject 

PRIMITIVE TRANSPORT 

Woman was no doubt the first beast of burden, but her tr lining 
was pel hips due less to her lord and master than to her children 
Apes earr> their young about the litter assisting by clinging to the 
mother s fui with hngers and tots Human mothers are furless, 
human babies less prehensile, and many arc the contrivances for 
c irrymg b ibics or small children while leav ing the hands free The 
I skinio hood the American papoose frame, the Kafir skin bag, the 
( hint St yoke, the New Guinea net or the Andaman slmg are all 
baby earners and similai dev ices may be used for carrying other 
loads The daily labours of fetching water and firewood and of col 
lecting roots, bernes and other vegetable produce are usually 
women’s work throughout the world, and while the man walks 
unencumbered sav e by his weapons, the woman carries all house 
hold gear when on the trail For on the march the man is the 
hunter and fighter and must have his hands free S Heame’s 


Indian guide Matonabee explained this clearly ‘ When all the men 
are heavy laden they can neither hunt nor travel to any consider 
able distance, and m case they meet witL success in hunting, who 
is to carry the produce of their labour? Women were made for 
labour, one of them can carry or haul as much as two men” 
Matonabee himself those his wives for their strength — “many 
would have made good grenadiers,” says Hearne — and frequently 
boasted that few women could carry or haul heavier loads The 
average woman’s load in summer was about 140 lb and in winter 
she hauled a greater weight The Eskimo, a peaceful people 
who have no special weapons of war, divide their loads fairly 
evenly between men and women, though the women are usually 
the stronger, and a tired boy will transfer his load to his sister 
Pack Animals — ^The use of animals for transport — the dog, 
the ox, the horse, the ass, the reindeer, camt 1 and elephant m the 
Old World, the dog and the llama in the New — mirked^a great 
advance especially as most of the Old World animals were also 
milk yielding The baskt ts, crates, carrying bags and other appli 
anees could now be removed from the backs of women to tho^c of 
pack ammals, and not infrequently the harness is still the worn in s 
concern, though the man has charge of the pack animal The dis 
tribution of these transport animals depends upon their oceurrencL 
in a wild state, their subsequent diffusion, and the distribution of 
their fodder, or their ability to adapt themselves to varying eondi 
tions The reindeer cannot thrive beyond the limited range of the 
reindeer moss” which is their chief food Unless trained to do so 
they will not willingly eat any irtihcial fodder, or even the Irion'S 
that has been collected by hand The llimi is confined to the sicr 

ras of South America and the 
long strings of them that wen 
used for conveying mcrehanclHt 
down to the lower plains soon 
sickened m the cnerviting tli 
male The elephant, owing to his 
ippetite and delicacy his a ic 
stricted ringe in southern Asi i 
and his not been domesticated in 
Africi, while m the latter continent the tsetse fly hinders the 
cftieieney ol animal transport over the central area 
The dog was possibly one of the earliest animals to be used in 
transport, but owing to its small size ind limited strength it w is 
only trained when no better animal was available But through 
out the Arctic regions of the New and m much of the Old World 
the dog IS invaluable, its light weight enabling it to run over snow 
covered ground, and its tractability making good team work 
possible 

The ox was the most widely distributed of all the transport am 
mils Various species existed in a wild state m North America 
Alnca, Europe and Asia, and though the American bison wis ncvei 
timed the domestic ox was common in Europe and Asia in the 
Mono age Whether its first use was for food or for transpeirt is 
impossible of proof, its flesh was always appreciated, and while its 
milk would be its chief value to pastoral societies, then as no\^ 
Its use in dragging the plough would help the agriculturalist in 
some of his heaviest work The ox wagon was a faraihar mcana of 
transport in Mesopotamia and Egypt, as is seen on ancient monu 
rnents, it is a common sight round the Mediterranean to day, and 
has spread to South Africa and South America, the ox being used 
m the former continent for ndmg as v\ell as draught In Asia 
the yak is as essential for transport and valued for its milk in the 
Himalayas as the buffalo in southern India 
The horse stilj runs wild in large herds over the central Asiatic 
plains whence the domestic horse is assumed to have been derived 
It appears to have been the earliest domesticated animal m Japm 
where it was ridden, not used for draught, and its westward spread 
altered the history of Europe, both political and social Stra\ 
horses runnmg wild over the plains and horses dehberately let 
loose in America soon produced wild herds both m the northern 
and southern contments, and profoundly mfluenced the mode of 
life of the American Indians The horse is rarely used by the Afn 
can native, except by those m close contact with the Arab‘'i 
drought and heat in the north and the tsetse fly to the south 
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MADE OF DRIFT 
WOOD AND WHALE BONES WITH 
CARIBOU ANTLERS FOR STEERING 


retarded its distnbution and use Human earners (men, not 
women) are the usual means of transport over the greater part of 
the continent south of the equator as far as the cattle areas, where 
their place is taken by the ox 

The reindeer provides not only transport, but milk, flesh and 
skms as well, and a herd of them constitutes wealth m Siberia 
Moreover, they support themselves on the “reindeer moss” 
(Cladonta rangtfenm) wherever 
jt is not too deeply buried m 
snow The Lapp deer are much 
stronger and more heavily built 
than those of the semi wild 
Chukchi herds m eastern Siberia, 
which are not strong enough to 
carry a man, and are not so high 
ly valued for draught Lapp law 
forbids a heavier load than 130 
lb on the back and 190 lb on the 
sledge Enormous distances are travelled by Tungus traders with 
their well trained teams In early winter, when in good condition 
after their summer pasturing, a good team will keep up a speed of 
10 to 12 miles an hour all day long, and a good bull will travel 150 
miles a day if the snow is hard and the temperature some 30 to 40 
degrees below zero No attempt was ever made by the Amerinds 
to tram the Amtncan reindeer 

The camel, whether the wild Bactrian camel or the domesticated 
\rabian (whose ancestry is unknown), with its thirst defying 
btomach, its capacity for thriving on desert herbage, and its flat 
feet spreading out over, instead of sinking into, the soft sand, has 
made life and wealth possible in the oases of the bah ira It rivals 
the horse in the drier districts of Asia from the Holy Land to 
China, and it has rendered invaluable service in the exploration 
of the deserts of Australia The camel fails — apart from the ab 
stnee of suitable climate or fodder — in the tenderness of its pads 
over rough, stony, rocky or icy ground It cannot be shod like a 
horse, though its feet are often protected by artificial shoes, or 
pieces of leather are stitched on to its tough soles The camel pro 
viclcs not only tiansport, being surpiasscd in strength only by the 
elephant and surpassing all other animals m endurance, it supphes 
milk, flesh skins, wool and hair A good riding camel will cover 
1^0 miles m a day, and the baggage camel may carry over 1,000 
pounds 

The wild guanaco or mountain camel of South America has a 
wide range over the higher lands of the continent, but the llama 
and its relative the paco or alpica were domesticated and trained 
for tiansport only in the Peruvian area The llama can carry only 
about 100 lb and cannot be used for draught, but as ihty arc 
very docile, a large herd of several hundreds was sent out with 
merchandise in charge of a few heidsmen, and in the absence of 
larger animals their value was very high They still hold their own 
m high altitudes in competition with mules or donkeys 

The domestication of the African elephant is doubtful, but the 
Indian elephant was early trained for transport and for use m 
war Its great strength and intelligence can be used to advantage 
f specially in pathless jungle, and for transporting heavy weights 
tor road and bridge buildmg, but owing to its enormous appetite, 
which can only be satisfied where vegetation is lavnshly abundant 
md the delicacy of its constitution compared with ox, horse or 
mule, its economic value and range therefore arc definitely and 
narrowly limited 

Draught — Man can drag more than he can carry on his back, 
md where the surface of the country is suitable some contrn^ance 
IS made for hauling The American Indians, if they had no 
sledges, dragged skins sewn into bags along the frozen ground, and 
though over the whole of Arctic America packs are earned on the 
back (human and canine) m the summer, as soon as the ground 
hardens, sledges are made and far heavier loads can be transported 
The Eskimo sledge consists essentially of three pieces, the sides 
and cross pieces of wood lashed together with raw hide, and the 
runners or shoes These are typically of whalebone or walrus ivory 
( now replaced by iron) pegged on For winter travel a layer of 
mud or lichen mixed into a paste is smeared on, coated with ice 


The western sledge is 3i to 4ft long, the eastern type 12 to 24ft 
long according to the locahty, with five to nine crossbars 1 his 
can carry a load of 1,000 lb and keep up a steady pace of two 
miles an hour, drawn by a man, his wife and a couple of dogs 
South of the frozen land the toboggan takes the place of thi 
sledge, and in the bison area the special method of packing led to 
the development of the travots Here the tent poles were fastened 
into bundles, one on either side of a dog — later a horse — ^with the 
ends of the poles trailing on the ground , the skin eover rolled into 
a bundle was tied on transversely across and any household goods 
piled on the top This suggested the fixed V shaped framework 
known as the travots Some such primitive construction preceded 
the wheeled tart of the Old World, and its last surviving descend 
ants are farm sleds for hauling timber, the sledge on runners used 
for carting furze m the north of England, or the slide-car used for 
carting turf in Antrim The wheel is not a primitive invention as 
applied to trinsport, and although wheeled chariots, especially for 
war, were familiar in early histone times in Assyria and Lgypt 
there was no wheeled vehicle in America before the discovery 
of the continent by Europeans 

TRANSPORT BY WATER 

This usually requires less effort than transport by land, and is 
often more highly developed among primitive peoples The earliest 
type of boat is the raft, made of grass, logs of wood, bundles of 
reeds or other light materials tied together, on which min 
can float Such was the “raft” ol the Tasmanians, made ot 
eucalyptus bark tied in cigar shaped bundles 9 or 10ft long 
thinning at either end Similar floating rafts of varying 
materials were used by early Egyptians on the Nile, and by the 
Inca on Lake Titicaca The Jarawa on the small island of South 
Andaman have no canoes, but lash bamboos together to form rifts 
for crossing creeks or inlets, the Semang of the Mahy Peninsula 
float down rivers by the same means, returning oveiland In 
Africa, as in Mexico and Peru, large gourds are used for ferrying 
On the Hadeija (running into Lake Chad) the llausa ferrymen 
balanced on a calabash paddle themselves across with arms and 
legs, earning for themselves the name of jtma^e or “bats , for 
transport guinea corn stalks (Sorghum) are laid across the cah 
bashes to make a platform Inflated skms take the place of gourds 
among the pastoral people of western Asia or north Africa and 
inverted pots arc usid to support the rafts for ferrying across the 
Nile nver Another primitive tytx of boat found on the 
Iigns or Euphrates is the round guja, made of basket work, cov 
ered with skms coated with bitumen which was described by 
Herodotus (1 194) Ihc coracles of the ancient Briton, described 
by Pliny and still used in Wales and round the coasts of Ireland 
the skin covered canoes used by hunters m British Columbia, the 
“bull skin boats” m the western States of America are v irying 
developments of the same type 
The finest examples of slun boats are the Eskimo wmak and 
kayak The umtak is often called the “woman s boat,” but except 
in Greenland, it is more used by men than women, and is the boat 
commonly used for hunting large game II miy be from 10 to 20ft 

long, with wide flat bottom, broid 
spread, and little distinction 
between stem and stern The 
framework, lashed together with 
scalskm thongs, is covered with 
large stal skms strongly stitched 
together and put on green so th H 
they shrink tight The cover is 
lashed to the gunwale and can 
be tightened as it stretches in get 
ting wet The kayak is seldom 
used for transport, but is essentially huntmg and fishing equipment 
It IS made in the same way as the uftuak, but is entirely enclosed m 
skms save for a small hole It may be 25ft long, but is only 
just wide enough to contam the hunter, who in his waterproof 
coat shps into the central hole, ties the string of his coiL round 
the rim and is absolutely impervious m his ouo>ant craft, h( 
can trivel at twice th( pice of i two man c moi and ventures out 
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m a rough sea Skm boats are more fitted for temporary than for 
permanent use, great care has to be taken in beaching them, 
while, if left in the water, the skins soon rot Both kayak and 
umtak art rapidly dying out 

Where suitable trees ot good size are found a simple type of 
boat made of % sheet of bark The Lillooet canoes of British 
Columbii were formerly always of bark, poplar, cottonwood, 
spruce, cedar or birch In the spring two rings were cut round the 
trunk and a line connecting them, and the bark was pried off in 
one piece This was fixed to a wooden framework by sewing with 
root fibres, and all the crevices wort caulked with moss and gum 
Ihe Australian bark canoes arc of eucalyptus A large sheet is 
pteled off, the ends art turned up and cither tied or sewed, and the 
joints caulked with resm 

The boat made out of a solid tret trunk has many advantages 
In Mthncsia (kiwai ishnd) there is a tradition of the time when 
the only craft consisttd of a sohd log or tree trunk balanced by 
double outriggers supporting a platform fixed to sticks driven into 
the trunk This type may everywhere have been the precursor of 
the hollowtd log hut dug outs art so widely distributed m time 
ind spRt tint tluir origins art forgotten Ancient dug out canoes, 
som( times ^0 to 6oft long are found in British peat bogs but it 
18 not possible to date th(.m with any precision, and metal tools 
were probably used in thtir construction though stone adzes are 
still preferred by the canoe makers of New Guinea 

Ihc Andimaiusi hollowed out their canoes with shell adzes, 
without the aid of fire but they chose soft hearted wood such as 
Siercuiia, and c aulked the ends with beeswax (nowadays they nail 
up the tnd with a pitct of tin) Some of the finest dug out canoes 
are made b> the coist tribes of British Columbia The only tools 
used m prt trading davs were stone' axes himmers and chisels, and 
the wood was the native ‘‘cedar ” To fell the tree, two circular and 
parilld incisions art made in the trunk nine or ten inches apart, 
and the wood is pried or pecked out piece by piece, when it is 
f tiled, the length tor the canoe is cut off m the same way It is 
hollowed out with fire and ad/e, and roughly shaped Next fires of 
smokeless cmb( xs are lit near by but not near enough to scorch, 
and the inside is filled with water brought to a boil with heated 
stones I his plims and softens the fibre of the wood and allows of 
the txpunding and stretching of the sides, which are fixed in posi 
tion to the dc&ircd width by thwarts pegged m place Some of the 
canoes art from 30 to 50ft long and will carry 60 to 100 people 

1 he finest and most viricd bo its are found among the islands of 
Polynesia Iherc arc relics of primitive types rafts of poles lashed 
together, or bundle b of bulrushts and the Morion of Chatham 
island used to venture out to st i 60 of them at a time, on a raft 
of flax flower stems (Phormtum tenax) floating on sea kelp blid 
ders But beautifully bihiued dug out canoes with or without 
outriggers and nrvcl built plank boats ingeniously lashed together 
with (Old iu uniM-rsii uid in these the long voyiges of hundreds 
of miles from island to island ire undertaken Ihe most impos 
ing of the double canoes were those of the Socuty ishnds the 
hghtist those from Hawaii ind the strongest those of New Zea- 
land The plank budt c inoi s were usually made of bread fruit tree 
wood {Artocarpus tfutsa^ very carefully fitted together 

The whole process of boat building, from the felling of the trees 
to the launching of the boat is generally safeguarded by feasts, 
charms prayers and \aned ceremonits to ensure good luck Hu 
man victims as s irnfices are chai icteristie both of Oceania and of 
parts of Africa C harms are often attached to boats especially to 
assist in fishing or in war An eye painted or incised in the bows, 
which m Egypt represented the eye of Osins, is seen round the 
Mediterranean off the coasts of India and China and also North 
America, still occasionally retaining a magical significance 
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HISTORY OF TRANSPORT 

Early Inland and Ocean Transport — ^Where rivers were 
available, as in China and Egypt, rafts and boats were used in 
the early stages of civilization, and it was natural that canals 
extending or connecting river channels should be dug The 
rhoenicians, Greeks and Romans were able to navigate the ocean 
in vessels equipped with sails and with one to three banks of 
oars, and it was by means of these craft that they established 
and maintained their colonies The Roman armies and their 
equipment and supplies were transported to Carthage or Gaul in 
these boats The early civilizations developed m river regions 
with special opportunities of production and transport, and about 
the Mediterranean, an inland sea providing a navigable highw \y 
Rome built up and maintained a far reaching empire by military 
power, by an efficient system of law and administration and by 
building roads Without her system of roads, she could not ha\e 
governed her empire When the Roman power was overthrown, 
and road building ceased fn fefitam, Gaul and Mcditerr mean 
lands, economic, social and political life became local In course 
of tune a feudal society developed that prevailed for centuries 
The forces that brought about the change from the feudal to a 
national organization of society were many, but the improvements 
in facihtits of transport by sea and land were potent factors 

The minncr’s compass, though the properties of the lodes! 01 e 
were known m China and India long before they were m Europe 
did not have much influence in the East because the Orientals 
were not maritime people, but in Europe from the 14th century 
on, mariners could sail by the compass whither they would, and 
by the end of the 1 5th century the sailing vessel had earned men 
to America and around Africa to India The world wis known 
to be a sphere and the new continent of America had been di^ 
covered The services rendered by the sailing vessel from the 
I5lh to the 19th century m the discovery, settlement and develop 
ment of new lands, are well known It is, indeed, remark iblt 
tbit these slow going craft of only 80 to soo tons’ cipacity could 
have so influenced the world’s history The largest of the three 
vessels m which Columbus made the voyage that resulted m the 
discovery of America, the “Sinta Maria,” was a decked ship of 
100 tons, the “Pmta” and the “Nina” were c travels of 50 and \o 
tons respectively It took from Aug 3 to Oct 12, ten weeks 
to make the passage via the Caniry islands to Watling’s island 
m the Bahamas The sailing vessel provided a transport unit 
and facility appropriate to the commercial requirements of the 
17th and 1 8th centuries Trade still m lafgt part barter, was 
in small quantities, and the ships were m most instances operitcd 
by the merchants m the conduct of their business Traders could 
advantageously send the small vessels of that day to shallow 
harbours as well as to deep ones The common carrier, as distinct 
from the merchant, operating vessels over fixed routes did not 
become general until the 19th century 

Road and Canal Building in the 17th and 18th Centuries 
— France was the leader among European countries m developing 
a modernized inland transport system The work was begun m 
1597 by Sully, who made a start with the task of creating 1 
national system of roads surfaced with broken stone The great 
road builder of France, however, was Colbert, who became 
comptroller of France m 1661 By enforcing the feudal system 
of compulsory labour of all able bodied peasants he brought 
about the surfacing of 15,000m of road The roads thus built 
were not scientifically constructed and maintained In 1775* 
Tresaquet, by making provision for drainage of the roadway, 
began the construction of better roads and he substituted a 
continuing force of paid woikcrs m place of the mtermittent 
labour under the corvee system Two Scotsmen however 
Thomas Telford (1757-1834) and John Loudon MacAdam 
(1756-1836) were the first to build roads according to the 
scientific methods that have been followed to the present day 
emphasizing the necessity of providing a well drained roadway 
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Telford’s practice was to lay a base of large stone on which 
smaller stones were placed, the surface bejng made of finely 
broken rock MacAdam began with crushed rock a few inches m 
diameter, and omitted the foundation of large stone He showed 
that the angular surfaces of crushed rock, when pressed together 
by a heavy roller, would give to a layer a few inches in thick- 
ness strength suffiaent to sustain the load that is ordinarily 
imposed on a highway The MacAdam road was thus hghter and 
less expensive to construct than the Telford road The Mac 
Adam foundation is still used in road building, although there 
may be a binding of cement and the surface may be a layer of 
asphalt or of concrete Great Britain has until recently looked 
to the parishes and counties to construct and maintain pubhc 
roads Brom 1760 onward parliament chartered a large number of 
turnpike companies which built toll roads after the crude manner 
that prevailed until near the end of the i8th century, when Telford 
and MacAdam began their work. In 1763 a stage coach journey 
from London to Edinburgh required 14 days 

This situation in Britain was first ameliorated by the construe 
tion of canals, the first of which, promoted by the duke of 
Bridgewater to connect Worsley, and thus Liverpool, with 
Manchester, was opened in 1761 This canal reduced the cost 
of coal m Manchester 50% The 3,000 m of canals constructed 
m the British Isles between 1760 and 1830, the rapid improve 
ment of the highways from 1800 on and the development of 
railways after 1825 made it possible for England m advance of 
other European countnes, to market factory made goods in 
large quantities at home and abroad, and thus to establish an 
economic and commercial leadership, which, until recent years, 
she maintained without serious challenge England’s maritime 
supremacy was established before the Napoleonic wars, and 
from 1815 to the present her merchant marine has provided her 
world wide commerce with ample transport facilities 
England was not the first countrv to construct modern canals, 
Holland began first France emphasized canal building for two 
centuries and by connecting her main rivers and improving 
their channels created a national system of inland waterways 
Germany, like France, has made large use of her natural water- 
ways, but their improvement came mainly during the latter part 
of the 19th century The waterways contributed to the economic 
development of many other countnes, including the United States 
during the 19th century, but the role they have played has been 
i minor one m comparison with those of the railroad, the ocean 
steamship, and latterly, of the automobile, the bus and the truck 
The Railway, Its Economic Signlficance^The mtroduc 
tion of the locomotive and the railway inaugurated an economic 
and social revolution It gave man the service of a power capable 
of mdefimte technical development to assist him in expanding 
his economic activities and his social contacts The railways, 
followed and supplemented in turn by the steamship, telegraph, 
telephone, electric railway, automobile, aeroplane and wireless 
communication, have during the past 100 years transformed the 
world Changes have come with accelerating rapidity until there 
seems to be no limit to the degree of world unity made possible 
by developments m transport and communication 
Though It would seem that a century of technical progress 
would have brought the locomotive to the limit of its mechanical 
possibilities, improvements m power efficiency and fuel economy 
have been more rapid since the World War than during any pre 
vious decade Among the innovations of the last sixty years are 
(i) The rolled steel rail which began to be laid about 1870 
made possible the construction of a track capable of with- 
standmg the strain of the heaviest and fastest trams, (a) trains 
could not be safely run at high speed until they were equipped 
with power brakes George Westmghouse successfully applied 
the air brake to passenger trains in 1868 and to freight trams in 
1887 The air brake reduced by 90% the time and distance re- 
quired to stop a tram by hand brakes, (3) the transport of fresh 
meat and fruit was successfully accomplished during the 1870*8 
with the refrigerator car Fresh meat from cattle reared on the 
ranches of the United States, Canada, Australia, Argentina and 
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Brazil has, by refrigeration on land and at sea been made 
marketable at all places reached by organized transport Likewise 
fresh fruit, and more recently fresh vegetibles, arc marktled 
hundreds and thousands of miles from the orchards \incyards 
or plantations where they are pioduced, (4) the opention of 
freight trams on regular schedule and at increased speed mav 
seem to be a matter of small ronsequcnct, but it is plating 
production and merchandising upon a new basis The merthint 
does not now have to carry a large (juantity of goods nor does 
the manufacturer have to stock up with larf,e amounts of 
materials and supplies Business is done with a smaller amount 
of inactive capital productive activity and the employment of 
labour are more continuous, (<;) as it is by Iht application of 
power that the work of transport is done, power efficiency de 
termines the progress made by transport The technical achieve 
ments of recent years give piromisc of great advances m the 
future in connection with all transport ficilities — railways eltctnc 
railways, ocean vessels, motor vehicles aeroplanes and airships 

The Ocean Carrier and Its Development — On the ocean, 
as well as on the land, rapid changes are taking pi ice m the 
mechanism and services of transix)rt and these changes are affect 
ing industrial and commercial conditions on a wide scale The 
wooden sailing vessel gridually gave way to the steel steamship 
during the first three quarters of the 19th century Fulton s 
*'Clermont” inaugurated steimboat navigation on inland water 
ways m 1807, fhe “Royal William” made the first transatlantic 
voyage solely by steam power in 1833, the screw propeller was 
mvented m 1836, and the iron hull ditcs from about 1840 The 
Inman line adopted the propeller in 1850, and the Cunard line 
in 1862 The “Great Eastern,” the giant of its time (1869), had 
not only a screw proptllcr but piddle wheels and six masts for 
sails Twin screws were first used on warships in 1880 and on a 
passenger vessel m 1888 Steel began to take the place of iron m 
hull construction about 1880 

The relatively slow technical development of the ocean vessel 
was largely due to the limitations of the marine engine The 
engines with low steam pressure and consequently long slow 
piston stroke could be used to drive paddle wheels by direct 
crank shaft action, whereas geanng and loss of power were 
involved m giving the propeller the requisite speed While direct 
acting engines were used to drive propellers as early as 1854, it 
was after 1870 that the present type, the inverted direct acting 
compound steam engine came to be exclusively used, then the 
ocean vessel developed rapidly in speed, size and economy of 
service The conspicuous, much advertised pissenger liners at 
tracted most public attention, but thtir influence was small m 
comparison with that of the slow freight steamers, often called 
“tramps,” which after 1870 could move cargo so cheaply as to 
make possible the shipment, for practically any distance, of 
bulk cargoes of gram, coal, ore, lumber, phosphate rock and 
the other essentnls of industrial expansion 

The ocean vessel and ocean transport are undergoing revolu- 
tionary changes, due to the invention of the internal combustion 
engine the use of oil for fuel, and the operation of freight 
vessels less as individual units and more in line services with 
scheduled sailings The turbine, which had been invented in 
1883-84, was introduced m warships and large high speed ocean 
vessels about 1900, but while the turbine was superior to the 
reciprocating engine for some purposes, its use did not involve 
a fundamental change such as accompanied the introduction of 
the internal combustion engine named after its inventor, Rudolf 
Diesel The Diesel engine does away with the boilers and furnaces 
It occupies less space than steam equipment and thus adds to 
available cargo capacity It consumes much less fuel gives a 
vessel a much greater sailing range and is more economical to 
operate For these reasons it is being so largely adopted for 
vessels of moderate size and speeds that ocean shipping promises 
to be motonzed m large part in the relatively near future The 
check upon the general Dieselization of shipping thus far has 
been the higher cost of installation and the weight of the Diesel 
engine and its auxihanes, but these handicaps are being steadily 
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overcome by designers and builders 
The Electric Railway*— Electric power has been employed 
in three fields of transport, for city street railways, surface, 
elevated and underground, for mterurban railways, and, to some 
extent, as a substitute for steam locomotives on railroads m large 
city terminals, tunnels and on heavy mountain grades where 
current can be generated by water power 
When the motor bus appeared on the city streets a few years 
ago, the electric railways were supplying all organized urban 
transport, and supplemented by suburban extensions they had 
m three decades, by providing ripid transit, caused cities to 
spread out over ever enlarging areas and hid done much to 
improve living conditions for th( constantly increasing number 
of people who live in cities The importance ot the mterurban 
elect ne railway has been greatly reduced by the rapid develop- 
ment of motor bus service Many mterurban, and also suburban 
electric lines have cetsed to operite in the United States and in 
most countries the suburban and local passenger trahic of steam 
riilwiys especially in the United St itcs, has been greatly reduced 
mainly by the extensive use of private automobiles and also by 
the competition of motor buses Indeed local and short distance 
pisscngcr transport seems to be steadily trinsferred from the 
steam and electric railways to the highways 

At the beginning of this century it wis thought that steam 
railways would be clectnnccl there being no question as to the 
general superiority of electricity as a motive power, but electn 
heation his thus fir lieen confined mainly to tunnels to eliminate 
the smoke and gases to a few iirge city terminds also for the 
sime reason and to some mountain gride sections where electric 
loeomotives arc more e the lent thin steam and where current 
cm usuilly be obt imcd from witer power Ihe general electn 
he at ion of steam railways m the near future is not probable 
for the reason that the cost ot the change would so increase the 
invistnunt in the riilwiys is to make impossible a profitable 
rite of return on the incrciscd capit il Morcewer the steam 
locomotive has of late improved rapidly m power, cthcicncy and 
ttonomy and bis mide elect nhcation stem less import uit thin 
foimerly The applicition of the Diesel engine his great |)ossi- 
bilities 

Highway Transport — the Automobile Age — ^The move 
ment for good public roads begin m western Euroioe 100 years 
before it started m the United States a newer country with 
i spirstr population ind uiumuhted capital Morco\er 
the early and wide spiead de\elopnunt of r always m the United 
States provided fKililie^ for othei than short-distancc and 
local transport that wcic fiirly idequatc until neir the end of 
the 19th centurv Then it became mmiftsl tint in the more 
thickly popuhted northeastern Stitcs improved county and 
Stitc roids were ntcessiry New Jersey leled lirst, idopting a 
Stite highwiy law in nSgo, Massachusetts, New York md some 
other Stiles soon followed with similir acts Ihe movement 
however, would probably have been much slowti than it was 
had It not been for the automobile the use of which rapidly 
incrtised alter 1900 and partieularly from 1910 onw ird until 
at the present time there an as miny automobiles m the United 
St ites IS there are families Iht demapd of the pnv ite auto 
mobile, owners throughout the United States for roads that are 
good throughout the year was strengthened during and after 
the World War by the operators of motor busts md of motor 
trucks, whose use for local pisscngcr and freight transport hid 
increistd with great ripidity The Slates (aided from 1915 by 
the ledenl Government) have provided the country with a 
comprehensive system of State and inter State highways The 
improved highway and the automobile in the United States 
have brought mechanical transport to each man’s door, and 
the same is true m varying degree in many other countries 
The effect of making mechanical transport univ^ersally available 
his been to create new conditions of living, to increase economic 
activity to stimulate wider intellectual interest, to raise standards 
of living Possibly the immediate consequences of the sudden 
change from a relatively static to a highly mobile society may 


not all be advantageous, but mankind may be expected to adjust 
itself to the new qrder of things and to meet successfully the 
social problems of the automobile era, as it has met the difficulties 
that have arisen m the past 

Air Transport and Its Effects— No other facihty of trans 
port is receiving so much attention from the pubhc and from 
technical experts as the aeroplane The great interest aroused in 
aeronautics — in the aeroplane and the airship — ^by the World 
War has continued unabated, the aim of present etforts (1929) 
being to establish air transport of passengers and high class 
package freight, as well as the mails, upon a self-supporting com 
mercial basis For a discussion of this subject see Transport By 
\IR (E R J ) 

TRANSPORT, MINISTRY OP: see Government De 

PARTMENTS 

TRANSPORT BY AIR Aircraft were first used on regu 
larly scheduled routes in Germany where for four years prior to 
the World War Zeppelin airships earned passengers between the 
larger cities Immediately after the war British aeroplanes were 
employed in a passenger service between London and Pans Soon 
all other large nations had their own air transport, though with 
the exception ot the United States, they were compelled to grant 
liberal subsidies to maintain the lines m continuous operation 
The first scheduled air mail service was started by the Post 
Office Department in the United States May 15, 1918, using mill 
tary planes on the initial route between New \ ork and W ishing 
ton, DC The trans continental route between New York and 
Sin 1 rancisco was then opened, and in 1926 was lighted for night 
flying between New \ ork and Omaha, Neb 
In accord with the I cderal policy that the Government should 
not engage in private business the Post Office Depirtment re 
hnquished the mail routes to private contractors under the pro 
visions of the kelly Act of 1926 That legislation is credited with 
having established air transport on a self sustaining bisis By its 
terms the Post Ofliee Department lets mail contracts at a pound 
ritt This form of indirect subsidy has supported the operator^ 
through the early years of expenment, jiermitting them to develop 
better equipment, tram their personnel and cultivate populu 
pitronage 

The Air Commerce Act of 1926 was another agency calculated 
to develop air transport It created a law for licensing planes and 
pilots, regulating all civil flying and maintaining the American 
airways under the Department of Commerce The Aeromutics 
branch of thit department charts routes, equips airways for night 
fl>mg establishes lighted beacons and radio communications in 
much the same manner as other bureaux provide ports, hghthousts 
and other navigational aids for surface vessels 
On Jan i, 1929 there were 15,128 miles of airways m the 
United bt ites, two thirds of their aggregate distance lighted and 
prepared for night flying Twenty two eomixinies were oj)erating 
^3 air mail routes under contract with the Post Oftirc Department 
Mail plants were flying an average of 27 848 miles every 24 hour‘ 
Ten other air transport companies were carrying either passen 
gers or expiess, or both With 13 of the mail operators, which also 
carried passengers and express these American lines transported 
52934 passengers on scheduled flying service in 1928, that was 
about four and a half times the number flown m the preceding 
>edr The average fare was 10 cents a mile 
Ihe year 1928 was the first in which the companies carried ex 
press under contract with the American Railway Express Com 
piny, and the amount flown during the twelve months was 1222 
84^ liounds The contract air mail lines carried 3,632,059 pounds 
of mail, thrice the poundage of the preceding year The 33 operat 
mg companies flew more than 10,000,000 miles in 1928 
Air-transport in the United States had progressed to such a stage 
m 1929 that close observers felt warranted m recognizing it as of 
equal importance with terrestrial transportation First and last 
this importance is based on speed, the dispatch with which per 
sons and things can be carried from one place to another without 
delay 

The cargo planes m 1929 were averaging about 125 miles an 
hour, and that admittedly, was not fast enough to take traffic 
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iway from the surer surface transport An average speed of 150 
miles an hour for passengers and 175 miles an hour for mail 
and express would, it was beheved, result in popularizing air- 
transport and placing it on a par with the railroads and motor- 
buses 

Such speeds, along with the solution of several technical prob- 
lems, were promised for the near future, and the engineering 
genius of the nation was at work toward that end 

In Europe the record of air-transport is vastly different There 
are no great distances within the limits of a majority of European 
countries, hence no especial need for such speed as the aeroplane 
alone can provide In the British Isles train and bus service has 
been entirely adequate The cross Channel air service between 
London and Pans would not be profitable if operated without 
liberal subsidies It is maintained pnmanly because it is an im 
portant section of the air transport system which Britain is estab 
lishing between London, Egypt, the Near East South Africa and 
India Eventually, it is believed passengers will be earned on 
those routes m giant airships, while fast planes will be used to 
carry mails and urgent express 

The French Government maintains its military aviation facili- 
ties by supporting the aeroplane industry, buying military ma- 
chines for the air forces and commercial planes for the operating 
companies The operation of the French air lines was so generally 
iinsitisfactory hte m 1928 that the Government adopted a policy 
of reorganization, uniting and regrouping the principal subsidized 
lints and stipulating the degree of service they must render 
1 rcnch lines operating throughout Europe, across the Meditcr 
rancan to Africa and in South America, by connecting with steam 
ship service between French Africa and Brazil, were designed 
primarily to maintain a great reserve force for the French defen- 
sive establishment The same condition existed in Italy, where the 
lascist policy was to create air highways for exactly the same 
purpose as the Roman roads were built, to facilitate communica- 
tions of a political nature 

The German Government and a majority of the German States 
grant liberal subsidies to the commercial iir transport lines, the 
principal one being the Deutsche Luft Hansa, the largest, most 
popular and protitable air transport system m Europe Luft Hansa 
leroplanes operate between all German centres and make connec 
Uons with those of other nations at practically every large city 
in Europe Night flying had not progressed to any extent any- 
\\hcrc on the Continent at the beginning of 1929 

Among the problems remaining to be solved before air transport 
may be considered equally practicable with surface methods is . 
the development of aeroplane radio to a degree where it can be 
made available for direct conversation between the pilot in the 
machine and persons on the surface, this in order that he may be 
kept constantly informed of his location m darkness storm or fog, 
that he may be warned to swerve from his course and head for 
some other field where it may be advisable for him to land espe- 
cially when there is fog it his original destination Thus far there 
IS no device enabling a pilot to make a safe landing m fog, no 
matter if he knows he is directly over his airport 

With the widespread development of municipal airports the 
change of course is not so much of a problem, so far as safety 
IS concerned, but it does affect the comfort and convenience of 
passengers For example, one bound for New York does not like 
to find oneself set down m Philadelphia because of fog at the 
other terminal That was the chief problem awaiting solution 
in 1929 

A most important phase of air transport in 1929 was the de 
velopment of air rail service whereby the air lines and the rail 
roads might work together m a co ordmated system flying pas- 
sengers and express part of the way and for the remainder taking 
them aboard trains In both the United States and Europe the 
railroads had accepted m principle the idea that the faster vehicle 
might be of the greatest value in reducing operating costs, not as 
a competitor but as a supplementary earner 

If the railways could succeed in removing from their rights of 
way all fast trains, no small part of the maintenance costs would 
be eliminated because the fast traffic requires much more repair, 


supervision and greater safeguards 

Instead of setting up their own private air lines to compete with 
air transpoit companies, the railways were joining with the exist 
mg lints, learrangmg schedules, locating terminal and transfer f i 
cilitics, training personnel and generally pavung the way for a com 
pletely equipped air rail service A majont> of the railroad cxecu 
lives were hopeful that the day might soon arrive when the> would 
be able to entrust to aircraft all of their fast, long distance passe n 
ger traffic 

With the long trunk line systems fairly cstiblishcd in pne 
tically every countr> there remained the establishment of short 
haul or feeder hnes, and considerable progress was being made in 
that direction in all countries The linking together of all com 
munities within a nation’s boundanes was promised for an earl> 
date That would make air transport a distinctly nation il insti 
tution 

Following that there must develop international routes con 
nectmg all countries Expert opinion holds that the iirship must 
become the common earner for all long distance routes over the 
water, principally because it can carr> heavy loads at a greater net 
profit, also because it can remain in the air, supported by buo>ant 
gas, even when the engines fail For shorter distances over w iter 
and routes overland within a radius of i 000 miles the aeroplane is 
superior and more profitable There is every indication that the 
two types, heavier and lighter than air will be tmplovcd together 
within the next five >ears airships and planes being used to link 
all countries in one v ast system affording a continuous world wide 
service travelling at an average of 100 miles an hour or even better 
in any kind of weather (11 M ) 

TRAN SUBSTANTIATION, the term adopted bv the Ro 
man Catholic Church to express hir teaching on the subject of the 
conversion of the Bread ind Wine into the Bod> incl Blood of 
Christ m the Eucharist Its signification was lulhontatively dc 
fined by the Council of Trent in the following words Tf any one 
shall say that, in the Holy Sacrament of the Fuehirist there re 
mams, together with the Body and Blood of Our Lord Jesus 
Christ, the substance of the Bread and Wmc and shall dcn> that 
wonderful and singular conversion of the whole substance of the 
Bread into (His) Body and of the Wine into (His) Blood the 
species onl> of the Brcid and Wmc remaining — which conversion 
the Catholic Church most fittingly calls Transubstantiation — let 
him be anathtma ” (Sess \iu taft 2 ) The word Transubstan 
tiation IS not found earlier than the 12th century But in the 
Eucharistic controversies of the gth loth and iith centuries the 
views which the term embodies wire ckarly expressed \s for 
example, by Radbertus Pischasius (d S65) who wrote that the 
substance of the Bread and Wmc is efficaciously changed interiorly 
into the I lesh and Blood of Christ, and that after the consecra 
tion whit is there is “nothing else but Christ the Bread of 
Heaven’ The words “substantiallv converted” appear in the 
formula which Bcrengarius was compelled to sign m 1079 W^e mn 
take it that the first use of the word is in a passage of Ilildcberl ch 
Savardin (d in^), who brings it into an exhortation quite infoi 
mally, as if it were in common use It is met with m a Decretal of 
Innocent III The fourth Lateran Council fully adopted it 
(1215) It IS dear from the treatise of Radbertus Paschasius 
already quoted that the word “substance” was used for reality as 
distinguished from outward appearance ^ and that the word “spe 
cies” meant outward appearanc e as opposed to reality The terms 
therefore, were not invented by St Thomas Aquinas, and are not 
mere schola tic subtlety The definition of the Council of Irent 
was intended both to enforce the accepted Catholic position and 
to exclude the teaching of Luther, who, whilst not professing to 
be cert un whether the “substance” of the Bread and Wmc could 
or could not be said to remain, exclaimed against the intolerance 
of the Roman Catholic Church m defining the question 

Bibiiography — For a full and recent exposition of the Catholic 
teaching on Transubstantiation the reader may consult De etclestae sac 
ramentts, auctore I udovico Billot SJ (Rome, Piopiganda Press 
1896) See also the Catholic Encvclopaedta article ‘ Transubstantia 
tion ** The Abb^ Pierre Batifol, m his J^tude^ d'hntoire et de thiolope 
positive, 2 ^^ s6rw (Elaboration de la notion de conversion, and Con 
version et tramulniantiatton) treats it from the point of view ot 
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development (V Lccoffre, Pans, 1905) (J C H , X ) 

TRANSVAAL, an inland province of the Union of South 
Africa between the Vaal and Limpopo rivers It lies, roughly, 
between 22^° and 27 J® S and 25® and 32® E, and is bounded 
on the south by the Orange Free State and Natal, on the west by 
the Cipt Province and the Bcchuanaland Protectorate, on the 
north by Rhodesia, and on the east by Portuguese East Africa and 
Swaziland Save on the south west the frontiers, for the mam 
part ire well defined natural features From the south west to 
the north cast corners the colony is 570 m , east to west its 
greiUst extent is 397 m The total area is 110,450 sqm., a little 
less than the area of Great Britain and Ireland 

PHYSICAL FEATURES 

About five sixths of the country lies west of the Drikenberg 
{qv ) Ihe bound try of the Transvaal over against Portuguese 
East Africa runs along the Lebombo Range, between which md 
the Drakcnbcrg is a belt of low country The Lebombo Hills ap 
proich within 35 m of the sea at Delagoa Bay The part of 
(he plateau, cast of Johinnesburg, is from 5,000 to 6,400 ft 
high, the western and somewhat larger half is generally below 

5.000 ft and sinks to about 4 000 ft on the Bcchuanaland bor- 
der This plateau land is called the high veld, and covers about 

34.000 sq m The northern edge of the plateau follows an irregular 
line from somewhat north of Maftking on the west to the Mauch 
berg on the cast This edge is marked by ranges of hills such as the 
Wilwatcrsrand Wit watt rsberg and Magahesberg, the Witwaters 
rind, which extends e istward to Johannesburg forms the water 
shed between the rivers flowing to the Atlantic and Indian Ocean 
Farther north, beyond the intervening slopes and low bush, are 
two elcvattd regions covering together over 4,000 sqm They 
are the Witerbirg, and, more to the t \st, separated from the 
Waterberg by the valley of the Magilakwinc tributary of the 
Iimpopo the /outpansbeig An eastern offshoot of the Zout 
pansberg is known as the Murchison Range The low land be 
tween the high veld and the Waterberg and ZoutpanSberg is 
traversed by the Olifants River, an east flowing tributiry of 
the Limpopo 

The true high vdd, extending eist to west 120 m , and north to 
south ICO m , consists of rolling grass covered downs, abso 
lutely treeless, sive where, as at Johannesburg, plantations have 
been m ide by min, the crest of the rolls being known as bmlts 
and the hollows is laaKti ^ The surfiee is occasion illy broken by 
kopjes — eithfi t ihle shipcd or pointed — rising sometimes too ft 
ibovt tht gtneril kvcl Small springs of fresh water are frequent 
and there art several shallow lakes or pans — flat bottomed dc 
prcssions with no outlet The lirgest of these pans, Lake Chrissie, 
some 5 m long by i m bro id, 1^ in the south c astern part of the 
high veld The wifcr in the pans is Usually brackish The middle 
veld 18 m irked by long low stony ndges, known as rands, and 
these rands and the kopjes ire often covered with scrub 

The banken vdd formed b> the denudation of the plateau, is 
much broken up and is ru h in romantic scenery It covers about 
27000 sqm, and has an avenge breadth of 40 m In places, 
as between Mafcking and Johinnesburg the descent is in terrace- 
hke steps, eich step m irked by a line of hills, in other places there 
is a gradual slope ind elsewhere the descent is abrupt, with out 
lying hills md deep well wooded valleys Ihe rocks at the base 
of the slopt s are gnnite, the upper escarpments are of sedimentary 
rocks Thence issue many streims which in their course to the 
ocean have cut their way across the ranges of hills which mark 
the steps in the plateau forming the narrow passes or poorts 
characteristic of South African scenery 

As in the middle veld rands and kopjes occur in the low or 
bush vdd, but the general eharaetenstic of this part of the coun 
trv which covers over 50000 sqm is its uniformity The low 
v^eld east of the Dnkenberg begins at about 3,000 ft above the 
sea and slopes to 1,000 ft or less until it meets the ndge of the 
Lebombo hills Ihe lowest point is at komati Poort, a gorge 
through the Lebombo hills only 476 ft above the sea West and 
north of the Drakenberg the general level of the low veld is not 
much below that of the lowest altitudes of the middle veld, though 


the climatic conditions greatly differ North of the Zoutpansberg 
the ground falls rapidly, however, to the Limpopo flats which are 
little over 1,200 ft above the sea Near the northwest foot of 
the Zoutpansberg is the large saltpan from which the mountains 
get their name The low veld is everywhere covered with scrub, 
and water is scarce, the rivers being often dry in winter 
River Systems — There are four separate river basins in the 
Transvaal Of these the Komati {qv) and its affluents, and the 
Pongola and its affluents rise in the high veld and flowing east 
ward to the Indian Ocean dram but a comparatively small area 
of the province, of which the Pongola forms for some distance 
the south eastern frontier The rest of the country is divided 
between the drainage areas of the Vaal and Limpopo The ab 
«ience of alluvial deposits of any size is a characteristic of the 
Transvaal rivers For the climate of the Transvaal see South 
Africa, Union op 

Vegetation — ^Forest patches are confined to deep kloofs, to 
the valleys of the larger rivers and to the seaward slopes of the 
Drakensberg and other ranges where they receive mists and 
rams from the moisture hdtn winds Many trees have been 
introduced and considerable plantations made, as for instance on 
the slopes between Johannesburg and Pretoria Among the most 
Huctessful of the imported trees are citrus trees, the Australian 
wattle and the eucalyptus Grassland is the prevalent association 
m the province {See South Africa, Union of ) 

Fauna. — ^When first entered by white men the Transvial 
abounded m big game, the lion, leopard, elephant, giraffe, zebra 
and rhinoceros being very numerous, whik the hippopotamus and 
crocodile were found m all the rivers The indiscriminate de 
st ruction of these animals has greatly reduced their numbers 
Shooting IS now restricted by legislation In the Pretoria Game 
Reserve and m the Kruger National Park shooting and hunting 
are absolutely prohibited The latter was formed by the amal 
gamation of the Shingwtdzi ind Sabie Reserves It covers over 
-0 000 sqm in the low country, and promises to be one of the 
finest nature reserves in the world 
Insects abound, the greatest pest being the tsetse fly, common 
in the low veld Six species of tick, including the blue tick com 
mon throughout South Africa, arc found, especially in the low 
v^eld where they are the means of the transmission of disease to 
cattle Mosquitoes, locusts and ants arc also common 
Populatiott — The population in 1921 included 54^,485 whites 
who had increased by 1926 to 608,622 A large proportion of 
these live on the Witwatersrand, on the coalfield or m Pretoria 
The natives m 1921 numbered 1,495,869 Apart from the Urge 
numbers employed in the gold and coal mines, the natives are 
found chiefly in the northern part of the province Basuto are 
numerous in the Zoutpansberg and Lydenburg districts Be 
chuana are largely confined to the west and south west Ama 
Zulu are found principally in the Wakkerstroom and Standerton 
districts, and Amiswazi in the Barberton, Ermelo and Wak 
kerstroom districts Shangaan and other East Coast tribes form 
an appreciable element in Barberton, Lydenburg and Zoutpans 
berg Asiatics totalled nearly x 6,000 They are largely engaged 
m trade, and are settled on the Witwatersrand, m Pretona and 
Barberton The number of mixed and others was 53,291 These 
include a few Hottentots and Koranna, who live chiefly m the 
south-west of the province {See South Africa, Union of, and 
separate articles on the several tribes ) 

Towns -—Pretoria is the administrative capital of the Trans 
vaal, and Of the Union of South Africa The city of Johannes 
burg is the largest urban agglomeration in the Union Germiston 
and Boksburg are virtually suburbs of Johannesburg Among the 
other towns are Potchefstroom, Klerksdorp, Middelburg, Bar 
berton, etc {See separate articles ) 

Mineral Reaourcea.^ — ^The Transvaal, the principal gold pro- 
ducing country in the world, is noted for the abundance land 
variety of its mineral resources The minerals chiefly mined 
besides gold are diamonds and coal, but the country possesses 
also platinum, silver, iron, copper, lead, cobalt, sulphur, saltpetre 
and many other mineral deposits 
Gold principal gold-bearing reefs are found along the 
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Witwatersrand (“The Rand’O Pfobably connected with the 
Rand reefs are the gold-bearing rocks in the Klerksdorp, Potchef 
stroom and Venterskroon districts Other auriferous reefs are 
found all along the eastern escarpment of the Drakensberg and 
are worked m the De Kaap (Barberton) district, on the Swaziland 
frontier, m the Lydenburg district, m the Murchison Range and 
in other places m the /outpansberg Goldfields also exist m 
the Waterberg and on the western frontier m the Manco district 
(the Malmani fields) The total value of the gold extracted from 
mines m the Trinsvaal from 1884 to 1926 Was £885 841,707 (See 
also South Africa, Union of Gi ology ) 

Diamonds — The chief diamond fields are in the Pretoria dis- 
trict The ground was discovered to be diamondiferous m 1897, 
but It was not until 1903, when mining began on the Premier mine, 
situated 20 m north east of Pretoria, that the wealth of the 
fields was proved In June 1903 mining began and the diamonds 
found in the first five months realized over X90 000 On the 
27th of January i90<^ tht largest diamond in the world wtighmg 
^ 0215I carats over i] lb avoirdupois was found in the mine and 
named the Cullman The Premier mine is of the sime character 
IS the diamond mines at Kimberley (see Diamond), and is con 
siderably larger The area of the ‘ pipe” containing blue ground is 
estimated at 3*^0,000 sqyd 

Besides the Pretoria fields there are diamondiferous areas (al 
liivial diggings) in thi Bloemhof district on the Vaal river north 
cast of Kimberley, and m other regions In 1926 the whole out- 
put of diamonds m the Iransvaal was valued at £4,487921 

Platinum — In 1924, in the Lydenburg district, a bed ot nontc 
an Igneous rock in the Bushveld Igmous Complex, was found to 
contain platinum the quantity varying from 2 to pennyweight 
per ton Ihe ouUrop of this bed his been traced for about 60 
miles In 1925 platinum bearing rocks were recognised near 
Potgietersrust The Bushveld norite has also been traced in the 
Rustenberg area for about 100 m At present production is only 
in the experimental stage 

Coal and Otiiir Minerals — There are extensive beds of good 
I oil including thick seims of steam coil near the Rand and other 
goldfields Coal appears to have been first discovert d m the neigh 
bourhood of Bronkborst Spruit between the Wilge and Ohfants 
rivers, where it was so near the surface that fanners dug it up for 
thtir own use In 1887 was found at Boksburg in the Last 
Rind ind a mine was at once started The principal collieries are 
those It Boksburg and at Brakpan, also on the Fast Rand, with a 
coal area of 2 400 acres, at Vereeniging ind Klerksdorp, neir the 
Vail at Watervidl, 12 m north of Pretoria and m the Midcltl 
burg district, which now supplies most of the coil used by the 
gold mines Like that of N ital tht Transvaal coal burns with a 
tl( ir llamc and leaves little ish The mines are free from gas 
and fire damp and none is more than soo ft deep The output 
in 1926 was over seven and a half million tons 

Iron and copper ire widely distributed Ihe Yzerberg near 
Maribastad m the Zoutpansberg consists of exceedingly rich iron 
ore, which has been smelted by the natives for many centunes 
Silver IS found m m my districts, and mines near Pretoria have 
Yielded in one year ore worth £30 000 

Salt is obtainable from the many pafts on the plateaux, notably 
m the Zout(saIt)pinsbtrg, and was formerly manufactured in 
considerable quantities 

Agriculture. — ^Next to mining, agriculture is the most impor 
tant industry The chief occupation of the majority of the white 
f irmers is stock raising The high veld is admirably adapted for 
the raising of stock, its grasses being of excellent quality and the 
climate good Even better pasture is found in the low veld, but 
there stock suffers in summer from many endemic diseases, and 
m the more northerly regions is subject to the attack of the tsetse 
fly The banken veld is also unsuited in summer for horses and 
"iheep, though cattle thrive Much of the stock is moved from 
the lower to the higher regions according to the season Among 
the high veld farmers breeding of merino sheep is popular 

The amount of land under cultivation is very small m com 
parison with the area of the province The small proportion of 
land tilled is due to many c luses, among which paucity of popula- 


tion IS not the least Moreover while large are is on the high 
veld are suitable for the raising of crops of a very varitil ehir 
acter, in other districts, including a great part of the low vtld 
arable farming is impossible or unprofitable Many regions suffer 
permanently from deficient rainfall in others, owing to the 
absence of irrigation works, the witer supply is lost while the 
burning of the grass at the end of summer, a pncticc adopted by 
many farmers, tends to impoverish the soil and render it and 
1 he country suffers also from periods of excessive he it ind gen 
eral drought, while locusts used to sweep over the land de 
vourmg every green thing In some seisons the locusts both 
red and brown, come in enormous swarms covering an are i of «; m 
broad and from 40 to 60 m long The chief method employed 
for their destruction is spraying the swirms with arsenic The 
districts with the greatest area under lultivition art Heidelberg 
Witwatersrand, Pretoria Standerton and Krugersdorp The chief 
crops grown for gram are maize (mealic), kaflir corn and wht it 
(See South Africa, Union 01 ) Mai/t is the st iple food ot the 
natives Oats, barley and millet an largelv grown for forage 
Oats are cut shortly before reaching maturity, when they ire 
known as o it hay The chiel vegetables grown ue i)otitOLs, 
pumpkins, carrots onions and tomatoes Fruit firming is a grow 
ing industry on the slopes of tht pi itesux md in the w inner v il 
leys, when citrus and other sub tropical fruits thrive is for ex 
ample, about Rustenberg Waterberg etc In 1925 there were 
neirly two million orange trees m the province mostly nivtl 
oranges Grapefruit trees numbered about 27000 pcich tree; 
33,000, and apple trees neirly 200000 Apples, and to some 
extent peaches thrive better in the higher districts These figures 
refer to trees, the fruit of which is mostly grown for export 

Cotton growing is making sUisfaetory progress Ihe numlicr 
of morgen under this crop in 1919-20 was 3 273 in 19^5-- 6 it 
had incrcised to neirly 28 000 ( otton grows well in the western 
part of the Transvul, north of the Magaliesberg Ringt ind in 
the low veld of the north and ea t where frost is absent for six 
or seven months fobaeco is grown in the Magaliesberg iic 1 
and about Potehefstroom the cultivation of over 7,000 morgen 
in 192O yielding nearly eight million pounds of tobacco 

There arc few minufatturing undertakings other thin those 
connected with mining agnculture and the development of Johan 
nesburg There is i lirge factory for the supply of cl>nimite to 
the gold mines The building and construction trade is in im 
portant industry on the Rand where there aie ilso brickworks, 
iron and brass foundries, breve crie^ and distilknes Thtre ire i 
number of flour mills and jim fictories in various centres A 
promising home industry, started under hnglish luspitcs ifter 
the war of i89c;-i902, is the weaving by women of rugs carpi 
blankets, etc , trom native wool Iron uicl steel works hive lutn 
established at Vereeniging and Pritona 

Provincial Government.— At the head of the executive is a 
provincial administrator, appointed by the Governor General m 
Council He holds ofticc for live years, and is assisted by in 
executive eommiUee of four members ele'ettd by the provincial 
council The provincial council consists of 50 members, elected 
for the same constituencies and by the same electorate as are 
the members of the House of Assembly The provincial council, 
which has strictly local powers, sits for a statutory period of 
three years 

Education — Since 1910 education, other than elementary is 
under the control of the Provincial Council At the head of the 
permanent staff is the Director of Education The province is 
divided into 31 school districts, m each of which is a school boird, 
consisting partly of elected and partly of nominated members 
its functions are advisory Both primary and secondary education 
are free Attendance is compulsory for Europe in childnn be 
tween the ages of 7 and 15 The age limit has been raised to 16 
in 27 of the school districts Religious te iching is confined to the 
undenominational instruction in Bible history In 1926 there 
were over 1,200 State and State aided schools for Europeans, 
and 435 for non Furopeans Many of the latter are directed by 
missionary bodies (For higher education, religion, and defence 
see South Africa, Union of) (FRC,RUS) 
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mSTOEY 

At the beginning of the 19th century tht country now known 
as the Transvaal was inhabited, apparently somewhat sparsely, 
by Bavenda and other Bantu negroes and m the south west by 
wandering Bushnun and Hottentots About 1817 tht country was 
invaded by the chieftain Mosilikat/e ind his impis who were 
fleting from the vengfanee of Chaka king ot the Zulus Ihe m 
habit lilts were unible to withstand the iltacks of the disciplined 
Zulu wirnors — or Mit ibelt as they were henceforth called — ^by 
whom iirgt aieis of centnl and western Transvaal were swept 
hire Ihe nmnints of the Bavenda retreated north to the 
Waltrbtrg and Zoutpansberg while Mosilikitze mule his chief 
krill it Mosegi not far from the site of the town of Zeerust, 
md neir the Bcehuina border At that time the region between 
tht V lal and Limpopo was scirctly known to Europt ans In 1S29, 
however Mosilikat/e wis visittd at Mosegi by the celebrated 
missionary to the Beehuana Robert Moft it and between that 
date ind 1S36 a few British trukrs ind explonrs visited the 
country md macit known its prmeipil fe iturcs Such was the situ 
ation when Boer emigrants tirst crossed the Vaal 

FOUNDATION OF THE REPUBLIC 

As shown elsewhere (sic South Akkra Union ot and Cape 
( OLONY ) the \ oortrekkers had an intense desire to be rid of Brit 
ish control and to be illowi d to set up independent communities 
ind govern the nitives in such f ishion is they siw tu Ihe hrst 
partv to cross the V ul eonsisted ol 9S persons under the leader 
ship ol loins Iriehard md Jan vm Rensburg They lelt C ipe 
Colony in iH^^ and trekked to (he Zoutpmsberg Here Rtns 
buigs piity sepu ited from the others, hut were soon literwirds 
murckred by n itives Triehirds part> determined to eximine 
the country between the Zout|>ansbtrg and Deligoa bay Fever 
i irritd otf sevei il ol Ihtir number, and it wis not until ih^8 thit 
(he survivors re u he el the coist Eve ntu illy they proceeded by 
bolt to N It il MeJiUime, m 1836, mother {iirty of faimcis 
under Aiuliits Hendrik Totgieter hid cstiblished their heui 
f|uuteis on the b inks ot the Vet river Potgieter and some com 
panions iollowed the trul oi Iruhirds party as far as the 
Zoutimisberg where they were shown gold workings by the na 
lives md siw rings of gold made by native workmen Ihey also 
1^.1 ert initd that i (ride between the natives and the Portuguese at 
Dthgoi biv lire uly existed On returning to the Vet, Potgieter 
le until that i hunting pirty of Boers which had crossed the V lal 
hill l)ten ittieked b> the Matabele, who had also killed Boer 
women md thildreii I his act ltd to reprisals, and on Jan 17, 
iS^7 i Boer eomnuiide) surprised MosilikiUes eneampment at 
Mosegi inlluting hi iv> loss on the Matabele without themselves 
losing i mm — tor (he Boei^ hul and the Matabele had not liie- 
irms In November of the Siime ycai Mosihkit/c suhtrtd fur 
ther he ivy losses it the hands of the Boers, md e irly in 18^8 he 
tied north beyond the Limpopo, never to return Potgieter, after 
Ihe (light ol the Matabele, issued i proclamation m whieh he de- 
el lud the eounLiy which MosilikU/c hid abandoned forfeited 
to the (inigrinl 1 irmtrs After the Matabele peril had been re- 
moved, many farmers trekked across the Vaal and occupied puts 
of the district left eicreliet Into these depopulated areis there 
was ilso a consider ililt immigration of Bisuto, Beehuana and 
other B mtu tribes 

Iht first pernunenl white settlement north ot the Vaal was 
nude m Nov iS<,8 by Potgieter md some iollowtrs who settled 
on the bulks ol the Mooi river and founded the town of Potehel 
tiuom Ihe next setLlement ap[)e irs to have been in the Magahs 
berg where Rusteiiburg w is lounded \t that time the emignnt 
larmeis hul set up the republic of NUal, in 1840 Potgieter s 
IMity entered into a kiose alliance with the Natil Boers and with 
those at Winburg, north of the Oringt In this allianee Natal 
hid the leadership, but in 1843 the British anncaxed Natal and m 
the following years many burghers left that country, recrossed 
the Drakensberg, and set up an independent Government m the 
Iransvaal Dissensions among the immigrants bioke out almost 
at once and m 1845 Potgieter with a tonsiderabk number of 
Potehi fstioom burghers and some from Winburg migiated north 


east towards Delagoa bay, Where Potgieter made a treaty with 
the Portuguese A spot on the inner slopes of the Drakensberg 
was chosen as headquarters and there was built the village of 
Andnes Ohngstad It proved fever ridden and was abandoned 
a new village being laid out on higher ground and named Lyden 
burg by the farmers m memory of their sufferings at Ohngstad 
Other emigrints settled in the Potchefstroom district and in 184s 
Andnes Pretorius (e/ v ) became their leader Pretonus in the 
middle of that year, had fought unavailmgly against the establish 
ment of British sovereignty by Sir Harry Smith (9 ) between 

the Orange md the Vaal The Transvaal thus became the refuge 
of the most irreconcilable to British rule of the Dutch farmers — 
who were, however, much more pastoralists than agriculturalists 

Sand River Convention — Pretorius persuided the more re 
sponsible farmers to agree to one volksraad for the whole country 
but Potgieter by nature a dictator, would not igree md he and his 
friends rcmovecl from 1 ydenburg farther north to the Zoutpans 
berg However the British Government abindoned its claim to 
regard all the emignnt farmers bevond the Vnl as British 
subjects ( ommissioners sent to the Orange Sovereignty opened 
negotiitions with Pretorius and on Jan 17, 1852 a convention 
was signed at a farm bv the Sand river m the Orange Sovereignty 
icknowkdging the indcpcncknec of the Transvaal wathout regird 
to the div^waons iniong the Boers The first article of the Sind 
River Convention was as follows — 

Tht assist ml commissioners guarantic in the fullest manner, on the 
pert of lh( British ( overnmeiit to the emigrant farmers bevond the 
Vaal rivir the right to minagc thiir own aff urs ind to govern 
tlitmstlves adoiding to thtir own laws without an> interference on 
the pirt of thi British (jovtrnmint and that no encroichmcnt shall 
In mi(i( hv the said Govirnmint on the tcrritoiv beyond to th{ 
north of the Vaal iiv(r with the further issui incc thit the warmest 
wish of the British (lovernment is to promote peace free trade 
and friendlv intinoursi with the cmiirint farmers now inhabiting or 
who hereafter mav inhibit thit (ounlry it bung understood thit 
this svstem of non mlerfcrcnct is binding upon both partus 

At this time there were settled north of tht Vnl about 5000 
families of I urope in extraction They h id obt lined independence 
but as his been shown they were far from being a united i,)eopli 
When Pretorius conducted the ncgotntions which led to the sign 
mg of the bind River C onvention though he had the support ot 
the Rustenburg md L>denburg distnets he did so without eon 
suiting the volk^raady and Polgieter’s pirty accused him of usurp 
mg power and aiming at domination over the whole country How 
ever, the vulks/aad, it a meeting held it Rustenburg on March 
16 1852 ratified the convention, Potgieter and Pretorius having 
been publicly reconciled on the morning of the same day Both 
leaders were near the end of their careers, Potgieter died m 
March and Pretonus in July 1853 

The Constitution — Upon the death of Andnes Pretorius his 
son Marlhmius was (Aug 185 s) elected commmtl int general of 
the Potchefstroom and Rustenburg distrnts, he had been in of 
tire little more than six months when the Oringe Sovereignly w is 
abandoned by the British md the Orange hue State as an incli 
pendent republic look its place Martmius l^retonus wis 1 mm 
of large icle is and he worked for the union of the Boer States 
I irst he had to stirt with his own country In i8«;5 the town 
of Pretorn was founded and the Pretoria district creited, m 
the burgher^ of Potchefstroom, Rustenburg and Pretorii united 
to form the South African Republic ’ The title was chosen i 
nation il flag (the Vwrkkur) adopted md the constitution {f^rond 
Wit) eliboratcd it a sfiecial session of delegates held m December 
at Potchefstroom It w is decided that Pretoria should be the 
c ipital of the State T he legisl itu^e power was given to a 
raad, elected by the burghers (that is the franchise was contined 
to white men), the admimstralion was entrusted to a president 
aided by an executive council which included a popularly electee! 
commandant general Members both of the volksraad and council 
were to be of European blood and members of the Dutch Rc 
formed Church A high court of justice separate from the volks 
road was instituted The constitution further expressly declared 
that no equality of coloured people with the white inhabitants 
would be tolerated either m Church or State Piul Kruger, then a 
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nnn of 30 and leadei of the Rustenburg burghers, took i leading 
part m framing the conhlitution 
The Civil “War ” — At the time both Lydenburg and Zout 
pansberg repudiated the authonty of the South African Repub- 
lic of which, as a matter of course, Pretonus was elected president 
(Jan 1857) The same year Pretorius with Krugers aid tried 
unsuccessfully, by means of an armed raid to comjiel the free 
state to join the SAR Pretonus nevertheless retained many 
supporters in that State Not long afterwards the efforts of the 
British high commissioner, Sir George Grey for a fedention 
of all the South African states came to nothing Pretonus now 
secured the incorporation of Lydenburg and /outpansberg in the 
SAR A vacancy occurring m the presidency of the free State, 
Pretonus was elected He went to Bloemfontein with the fixed 
object of uniting the two Boer republics He found however dis- 
content in the Free Stile a depleted treasury and much trouble 
with the Basutos Moreover the Bntish authorities frowned on 
proposals for the union of the 0 f S and the S A R Old rivalries 
broke out in the Transvaal and the country presented the spec 
tacle of two rival presidents or acting presidents and two rival 
(governments This in turn led to a sort of civil war, though with 
out ictual fighting 1 here was a “bombardment ’ of Potchefstroom 
— with one gun — by Paul Kruger and on that occ ision three lives 
were lost and a few burghers wounded In this conflict Kruger 
supported the side which he held to be the Icgil gov^ernment 
Old called his foicc the army of the Stite (^taafsh 
Pretorlus intervened more than once, at last m April 1863 ht 
resigned his presidency of the Free State, but m the Transvial a 
new election resulted (Oct 1863) m the return of W J C van 
Rtnsburg \s president (Renshurg had been one of the acting 
lircsidcnts since April 186'’ his rival being Stephanus Schoimm 
the /outpansberg commandant general a son in law of Potgicter) 
The Pretonus pirtv declared van Rtnsburg improperly elected 
ind brought their volk^hgcr (people s army) into the held 
under Com J Viljoen Kruger cillccl out his staatslegcr and see 
mg thit he was being outmanoeuvred determined to tight m 
cirncst ‘He shot to kill and ended the civil war” (Walkers 
History of South Afiica) The partus now in fact came to terms 
i new election was held and this time Pretorius w is returned it 
the head of the poll, while Kruger became comm indant gentnl 
On May 10, 1864, Pretorius took up the presidency igain In 
1 thru try John Brand had become president of the I rce St itc md 
ht sucettded in making it a model commonwealth Pretorius 
licked the ability md solidity which distinguished Brind ind he 
hid even more intractable human mitirial with which to deil 
Church Controversies the Doppers — Politic il dissension 
had been accompanied by ecclesiastical strife Pricticallv all the 
burghers were members of the Dutch Reformed Church, but the 
( ipe synod of that Church hid disapproved the tr< J and the 
cmigrmts had been left almost without ministeis Ihey were, 
howev^er, deeply religious in a parrow Cilvinistic fashion and in 
ill their settlements built a church even though without a minister 
Their literature was almost confined to the Bible, min> of them 
looked upon themselves as the chosen people on a new pilgrim igt 
so that church affairs filled an important part in their lives After 
much controversy it was decided m 18 $3 that there should be no 
incorporation of the Transv nl churches with the Capxj Synod, 
for one thing the Transv lalers objected to the legal equality of 
blacks with whites permitted m the colonial churches 
In 1858-59 another cause of dissension arose There was 
already in some strength imong the burghers the sect of Doppers, 
w^ho contended that while hymns were good spiritual aids in private 
devotion they should not be sung in church, not being (like the 
psalms) part of holy scripture In 1858 the Rev D Postma, of 
the Separatist Reformed Church of Zwolle, Holland, became 
minister at Rustenburg and at once gained the support of all 
the Doppers At a general assembly at Pretoria in Jan 1859 
Postma refused to use h>mns, and Kruger and other la>men gave 
i^otice that they had left the Htrvormd^ Kerk (the Dutch Re 
formed Church) and proposed to form a new church Efforts at 
compromise failed and later in the year the Separatist (Dopper) 
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Churth was formed Its official title is Cknsthyk ij^ischudifu 
Gereformiirde Kerk During the civil war Kiuger got the eon 
stitution altered so that a member of anv Reformed Church might 
hold full political rights 

From tht hrst, whatever thtir intern il dissension, the Trans 
\aal Boers had vast territorial imbitions at an carl> stage thty 
even put forward a claim to all the lind north of the Vaal from 
ocean to ocean and they rcpeatedlv and pcrsistintly tried to gel 
an outlet to the sea One of thiir cirliest chims nude i tew 
weeks after the signing of the Sind River Convention was to 
the lind of the Beehuim and Andnes Pretorius iskid the Bntish 
to close the ‘lower roid’ thit is the route to the fir interior 
ofoened up originally bv the mission iries Mott it and Livnngstone 
This request wis followed (Aug iSs- ) bv a md on the Bakwen i 
Beehuana — who were said to be h irliourmg a chit f who hail looted 
Boer cattle In this ‘punitive expedition Livingstone s house at 
Kolobeng wis looted and some "*oo to ^oo worntn md ehiKliui 
carried off by the Boers The struggle for Beehuiinlind thus 
begun listed for nearly 40 years eniling in the discomliture ol 
the Boers (sk BrcHUANALAND) 

The Slavery Charge — The letion of the commindos agiinst 
the Bakwena brought against the Boers the chaigt of slivery 
and the apprentice liw passed bv the oolksraad in 1S56 it wis 
alleged prictically Itgali/ed slavery It must be remembered thit 
when the Boers tirst emigrated to the 1 ransvial si ivtry had lx en 
but recently abolished in ( ape C olony Potgieter md others ol 
the I oortn hktrs may have been slav^e owners, but si ivcry as such 
was not rteogni/ed in th( Tnnsvaal The organized native tribes 
with whom they hid dealings were usuilly required to produce i 
labour tix’ m kind thit is the chief hid to furnish libourers 
to peiform s|>ecitic work There was no great hardship m this 
But muiv farmers on the borders of the old Cape Colony had 
hid a habit of kidnipping Bushmen children and others md ap 
prentieing’ them together with othci apprentices obt uned in \ 
more legitmute t ishiein This reprehensible hiliit ju rsisted among 
the Boers in the Tnnsvaal — among whom were many bad char 
aeters who had no elaim to be farmers incl who were not all ol 
Dutch blood Ihe ipprentiee system was in existence in other 
parts of South Africi and almost inevitably led to ibusts The 
Appicnticc Law of m the Tnnsvaal was an effort to mend 
nutters It provided safeguirds agiinst misuse of power, that it 
had to be repe ited three or four times showed how its provisions 
were disrcgauied The appienticcs weic usuilly smill children 
exchanged tor goods by their pirents ‘ picked up st irving ’ on the 
veld orphans (a plentiful supply), young persons obtained 
from tribes fighting one mother, children in short, obtained in 
any fashion, in 1864 Martinius Bret onus is reported as asking 
the Landclrost of /outpansberg to buy him halt a dozen little 
Kafirs at i time when the Swazis were raiding The worst feature 
of the system was that there wis i regular traffic in ipprentiees 
Ihis practice, forbidden by the law made of apprentices goods 
ind chattels Thus the charge of practising virtual slavery was 
justified Towards the natives m general the T ransvaalers adopted 
an attitude of modified indilferenee, they had their locations anti 
could manage their own tribal affairs as long as they provadccl the 
farmers with the needed labour, missionaries among them were 
tolerited, but the Boers made no attempt to produce a civilized 
class of African But they idoptcd very stern measures against 
misdoers Thus m 1854 to avenge the murder of a party of Boers 
(including women and children) M Pretorius led a commando 
agiinst the chief Makapin many of whose people, who had tiken 
refuge in caverns, were smoked or starved to deilh md many 
others shot while attempting to escape This chastisement kept 
the tribes quiet for years 

When m 1864 M Pretorius again became president the Trans 
vaal was suffering fiom the depression which at that time 
affected the whole of South Africa, and it had trouble with the 
Zulus, with the Beehuana, and with the powerful tribes in the 
/outpansberg Schoemansdal (named after Com gen Schoeman) 
m the /outpansberg, was then the most important settlement of 
the district In 1867 Schoemansdal and a considerable portion of 
the district were abandoned on the advice of commandant gen 
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eral Kruger, and Schoemansdal was burnt to ashes by natives 
It was not until i86g that peace was patched up, and the settle 
ment arrived at left the mountain tribes m pracbcal independence 

Meanwhik the public credit and finances of the Transvaal 
had gone from bad to worse The paper notes issued since 1865, 
had been constituted by law legal tender for all debts, but m 1868 
their power of purchase was only 30% compared with that of 
gold and by 1870 it hid fallen as low as 25% Civil servants, 
who were paid in (his depreciattd scrip, suffered considerable 
distress The revenue for 1869 was stated as -£31 the ex- 
penditure at £^0,836 

Territorial Disputes. — While the situation was very sombre 
there came the discovery of diamonds in Griqualand and of gold 
at Tati and again the claims of the Transvaal to territorial ex 
pansion were put forward I ollowing the discoveries at Tati, 
Pretonus, in April 1868, issued a proclamation extending the 
rransvail frontiers on the west and north so as to embrace the 
gold field and till Bechuanaland The same prochmation ex 
tended Transvaal territory on the east so is to include part of 
1)( 1 igoi bay The ( istern extension claimed by Prctorius was the 
direct sequel to endeavours made shortly before by 1 Scotsman 
from Nitil (Alex MeCorkmdale) to develop tride along the 
Maputi river But it wis also part of the old desire of the 
Transvaal Boers to obtain a seaiiort, a desire which had led 
them as early as i860 to tieat with the 7 ulus for the possession 
of St lucia bay lhat effort had however, failed And now 
th( proclamation of Pretoiius was followed by protests on the 
part of the British high commissioner, Sir Philip Wodehousc, as 
well as on the pirt of the consul general for Portugal in South 
Africa The bound iry on the east wis settled by a treaty with 
Portugal m i86g the Hoers ibundoning their claim to Delagoa 
bay that on the west was deilt with, partially, in 1871 

Disputes on the Hechuam border hid been constant, they be 
came again prominent by the discovery of ailuvnl diamonds m 
the strip of land between the Vaal and Harts rivers, lo the 
sovereignty of which there were rival chiins A little later the 
famous dry diggings on the De Beer and other f irms were dis 
covered They were south ol the Vail and to them the Orange 
Iree State laid claim But there wis a nvil clainnnt in the 
Griqui chief Nicholas Witerbocr ind since 1862 the Griqua 
chims had been urged by his agent David Amot, 1 clever Cape 
Colony attorney who m the end bluffed all his opponents The 
various chims including those of the Barolong Bechuana to land 
noith of the Vaal where is at Bloemhof Transvaal authority 
was m f at ext 1 used were submitltd to the arbitration of R W 
Ktiite, lieutt nant governor of Natal His awird was made in 
Oct 1871 and was idmitkdly just on the evidence produced 
It gav^'e Waterbotr all he clumtd — though he had no title what 
ever (0 the diamond fields — and tht Barolong an area which the 
Transvaal attuilly held Now Waterbotr before the arbitrition 
court met, had ofltrtd his terntoiy to (ireat Bnt iin and it wis 
known to all the parties that the offer would be accepted Ac 
cordingly a few davs after the pubhcatipn of the Keate award, 
Sir Henry Barklv the high commissioner, took over as British 
territory Waterboc r’s land (5<e Griqualand) This included the 
Irnngular piece oi 1 ind above the confluence of the Vaal and 
Hirts nvers in which diamonds had first been found As to the 
land awiided to the B irolong no steps were tiken lo enforce the 
Keate iwird the Trinsvial Boers remained in possession of 
Bloemhof ind ill the f irms they held — and disputes with the 
Bechuina continued 

President Burgers — ^The award caused a strong feeling of 
resentment among the Tranav'-aal burghers and led to the resigna 
tion of President Prctorius and most of his executive The 
burghers now cast ibout to find a man who should have the 
mcessirv abililv as thev siid to negotiate on equal terms with 
the British authorities should anv future dispute arise They 
isktd President Brand of the Free ktate if he would tome over 
and rule them Brand declined telling the Transvaalers — greatly 
perturbed though he was by the loss of the Kimberley diamond 
fields — that their true interests lay in friendship with not m 
hostility to, Great Britain and the British Having failed with 


Brand, the Boers invited the Rev Thomas Frangois Burgers, a 
member of a well known Cape Colony family and a minister of 
the Dutch Reformed Church known to be of ‘Tiberal” views m 
theological matters, to allow himself to be nominated Burgers 
accepted the offer, and m 1872 was elected president About 
this time gold reefs were discovered in the Zoutpansberg district 
near Marabastad and a few gold seekers from Europe and Cape 
Colony began to prospect the northern portions of the Transvaal 
The miners and prospectors did not, however, exceed a few hun 
dred for several years 

Burgers was able, active, enlightened and impulsive, a visionary 
rather than a man of affairs or sound judgment He foresaw i 
great future for the country, but he neglected practical steps to 
ensure ordered progress, he took up, with all its entanglements 
the policy of intrigues with native chiefs beyond the border, and 
was unable to control the tribes within the border He held firmly 
to the belief in having an outlet to the sea free from British 
control, and in 1875 proceeded to Europe with the project of rais 
lag a loin for the construction of a railway to Delagoa bay, though 
no survey for a railway had been made He was empowered by 
the volksraad to raise £300,000, but with great difficulty he ob 
tamed in Holland the sum of £90,000 only, and that at a high 
rate of interest With this inadequate sum some railway plant 
was obtained, which subsequently lay derelict lor ten years at 
Delagoa bay While in Europe, Burgers visited France and Gcr 
many and found in the latter country an awakening interest in 
South Africa, it was the period of the first stirrings of a colonial 
policy 111 Germany On his return to the Transvial m 1876 
Burgers found that the condition of affairs in the State was 
worse than ever The acting president had m his absence been 
granted leave by the volksraad lo carry out various measures 
opposed to the public welfare, native lands had been indis 
criminatcly allotted to adventurers, and a war with Sikukuni 
(Seiocoeni), a native chief on the eastern borders of the country, 
was imminent A commando was eilled out, which the president 
himself led Ihe expedition was in ignominious failure, and many 
burghers did not hesitate to assign their non success to the fact 
that Burgers’ views on religious questions were not sound Indeed 
a party of Boers — some 300 — had trekked across the Kalahari 
into Angola largely because they disliked the rule of a heretical 
predthant Burgers then proceeded to levy t ixcs which were 
never paid, and to enrol troops, which never marched The 
Transvaal was in a bad way, financially it was well nigh bank 
rupt 

FIRST ANNEXATION BY GREAT BRITAIN 

It was in conditions such as these that the British secretary of 
State for the colonies, the 4th earl of Carnarvon, launched his 
scheme for the eonfedeiation of the various South African States 
and colonies The story is told elsewhere (see South Africa 
Union of) In the Transvaal the agent selected to carry out Lord 
Carnarvon’s policy was Sir Theophilus Shepstone ), the chief 
of the native affairs department in Natal a man with a profound 
knowledge of the mind of the negroes of South East Africa, and 
also with a considerable knowledge of Boer mentality He was 
in I ondon in 1S76 ind was then given a dormant commission 
dated Oct 5, 1876, instructing him to visit the Transvaal and 
empowering him if it was desirtd by the inhabitants and in his 
judgment necessary, to annex the country to the British Crown 
Sir Iheophilus went to Pretoria in Jan 1877, with an escort of 
2 <3 mounted police, and entered into conferences with the presi 
dent and executive as to the state of the country Federation plans 
were being considered m Cape Colony and Natal and in the Free 
State, there was also a partyMn the Transvaal in favour of union 
One of the chief difficulties was the different conception of native 
policy held m the various colonics and States, and the treatment 
of the natives in the Transvaal caused grave concern to its 
neighbours The impetus for federation, however, came from 
without and the volksraad, after having Carnarvon's proposals 
put before it, rejected them 

When the volksraad realized that Shepstone was about to take 
a decisive step it hurriedly passed a number of reforms, but this 
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kind of insincere death^bed repentance was useless On Apnl i2^ 
1877, Shepstone issued a proclamation annexing the South African 
Republic to the British Crown There were protests, some purely 
formal, others expressing indignation truly felt, but there was no 
active opposition and a considerable number of the town-dwellers 
welcomed annexation 

Shepstone had given assurances that it was the wish of the Brit- 
ish Government that the Transvaal “shall enjoy the fullest legisla 
tive privileges compatible with the circumstances of the country 
and the intelligence of its people But he did httle to sub 
stitute anything better for the Government he had found in oftice, 
a Government he had characterized as “a thorough sham Never- 
theless he had done something by the abolition of obnoxious taxes 
while public credit was restored (in the 1 ist days of Burgers the 
Transvaal £i notes were worth only is ) Moreover the contm 
uince of the ipprenlite system — not of the traffic in apprentices-— 
with bhepstone’s approval and aid, did not, at least, alienate Botr 
opinion The true hindrance to acceptance by the Boers of Bntish 
rule was the failure to redeem the pledge to grant the Transvaal 
the fullest legislative privileges ” Shepstone at the outset had 
wanted to summon the volksraad (May 1877), but here he met 
with opposition from the high commissioner, Sir Bartle Frerc, 
who had himself ideas as to whit the new constitution should be 
and wished to consult leading burghers on the matter 

The Agitation for Retrocession — That the British annex 
ation at first caused no grave discontent may be inferred by the 
retention of office by all the members of Burgers’ executive coun 
cil except Piet Joubert, “the irreconcilable “ The rest, including 
Paul Kruger and Dr L J P Jorisstn (a Hollander brought out 
by Burgers) kept their posts and drew their salaries as British 
officials In accordance with a last resolution of the volksraad, 
Kruger, who was accompanied half heartedly by Jonssen, was 
given leave to go to London, where he was told by Carnarvon th it 
the act of annexation was irrevocable, but was promised conces- 
sion m the matter of local government, including the use of Dutch 
Kruger and Jonssen m turn promised to endeavour to “promote 
\ itelmg of satisf iction”, showed some anxiety to continue m 
government employment and after a visit to the Continent re 
turned home This was m J in 1878, and they found that in the 
Iransvaal the phase of acquiescence m annexation was rapidly 
pissing, for reasons already indicated Another deputation to 
London wis decided upon, Kruger on this occasion being accom- 
panied by Piet Joubert Before Kruger left Pretona Shepstone dis 
missed him from office, holding that it was not the place of an 
ofiicial to be endeavouring to overthrow the Government in whose 
service he was This deputation spent some months m England 
(July-Oct 1878) but failed to get satisfaction Carmrvons fed 
erition scheme was moribund and he himself had been succeeded 
at the Colonial Office by Sir Michael Hicks Beach Sir Michael 
told the deputation indeed (despatch of Sept 16, 1878) that the 
cabinet intended to grant the Transvaal “to the utmost practical 
ixtent Its individuality and powers of self government,” but not 
independence On their way back to the Transvail Kruger and 
Joubert met the high commissioner in Natal Frere endorsed 
Hicks Beach’s promise of self government for the Transvaal, 
and the Boer leaders (both competent men on the question) gave 
Frere sound advice in regard to the war with the Zulus then im 
pending That war began m Jan 1879 and soon there came the 
disaster of Isandhlwana Discontent with British rule m the 
Transvaal was by this time marked, advocates of extreme Dutch 
'Vfrikanderdom went so far as to consider it meritorious of the 
Transvaal burghers to refrain from helping the Zulus against 
the Bntish 

Shepstone was now replaced by Col Owen Lanyon, administra- 
tor of Gnqualand West, an able, active man, but not persona grata 
to the Boers Then in April 1879 F we himself visited the Trans- 
vaal, and found assembled to meet him on the road to Pretoria an 
armed commando of recalcitrant Boers who had established a 
laager and looked threatening Frere induced them to disperse, he 
set Lanyon to work to effect real reforms And again he repeated 
the assurances that the Transvaal would be granted home rule 
Just at this time however Frere received news that he had been 
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censured for his Zulu pohey by the home Government (the 
Disraeli cabinet), and he rcturntd to Cape Town As high com- 
missioner for South Fast Africa ht was succeeded by Sir Garnet 
Wolseley The Zulu War ended, Woheley m Sept 1879 cuul to 
Pretoria and told the malcontent Boers (by this time th( rni 
jonty of the burghers) in grandiose words that iht buh would 
forget to shine and the Vaal flow backwards sooner than the 
Bntish flag would cease to fly over the Transvaal Wolseky gjivc 
the country lehef m one dirtcUon, he reduced to submismon 
(Dec 1879) Sikukuni (Setocotm), a chief who hid long givtn 
the Transvaal trouble Instead of granting a liberal constitution 
he mocked the Boers’ hopes by setting up (March 1880) i nomi 
mated legislative council In May 1880 Wolseley returned home 

Meanwhile events m Great Britain had taken a turn which 
gave encouragement to the Botrs Gladstone became prime mm 
ister and on being directly appealed to by Kruger and Joubert he 
replied that the liberty which they sought to manage then own 
affairs, and which it was the desire of the British Government they 
should possess, might be “most easily and promptly conceded to 
the Transvail as a member of a South African Confederation ” 
That was in June 1880 

The Majuba Campaign — In November mattcis were brought 
to a head by the wagons of a firmer named Bczuidenhuut being 
seized in respect of the non p'i>ment of taxes, and promptly 
retaken from the shentf by a party of Boers Lanyon began to 
recognize thit the position was becoming grave, and telegraphed 
to Sir George Colley, the high commissioner of South East 
Africa for military aid This, however, was no^ immediitcly 
avaihble, and on Dee 13 the Boers in public mi t ting at 
Pnrdekraal resolved once more to proclaim the South Afncm 
Republic, and in the meantime to appoint a triumvirate con 
sisting of Kruger, Pretonus and Joubert, as a provisional gov 
ernment F^ormal proclamation of the republie was made on Dec 
16 (Dingaan’s Dav) at Heidelberg Hostilities forthwith began 
The first shots fired were outside Potehefstroom, which was then 
occupied by a small British garrison On Dec 20, some 240 men 
under Col Anstruther, chiefly belonging to the 94th Regiment 
while marching from Lydenburg to Pretoria, were surprised at 
Bronkhorst Spruit, and cut up by the Boer forces l^etona, Rus 
tenberg, Lydenburg and other smaller towns had been placed in a 
position of defence under the directions of Col Bellnrs Sir 
George Colley, with 1,400 men, marched towards the Transvaal 
frontier, but before reaching it he found, on Jan 21, t88i, that 
the Boers had alre idy invaded Natal and occupied Laing s Nek 
He pitched his camp at Ingogo Having been defeated at Laing’s 
Nek, and suffered consider ible loss m an engagement near Ingogo, 
Colley took a force to the top of Majuba, a mount un overlooking 
the Boer camp and the mk He went up during the night, and m 
the morning was attacked and overwhelmed by the Boers (Feb 
27) Of the 554 men who constituted the British force on 
Majuba, 92 (including Sir George Colley) were killed and 134 
wounded 

For a considerable time before hostilities began efforts had 
been made m South Africa to adjust the differences between the 
Transvaalers and the Bntish, notably by President Brand of th( 
O F" S Early m December Brand sent an urgent warning to Cape 
Town, which reached London only three weeks later and was dis 
regarded At the opening of parliament on Jan 6, 1881, the 
queeq^s speech spoke of the duty of vindicating her majesty s 
authority, or Jan 26 the first intimation was made— to Cape 
Town, not to Colley — that the Bntish Government was prep ired 
to negotiate It was not until the day of the reverse at Ingogo 
(Feb 8) that Colley was told of the negotiations Kruger only 
received the day after Majuba a despatch from Colley of leb 
21, stating that on the Boers ceasing armed opposition the 
British Government would be prepared to appoint a commission 
with large powers Kruger’s reply, construed as a virtu il ac 
ceptance of the British offer did not reach Sir Evelyn Wood 
(Colley^s successor) until March 7, the previous day a truce had 
been arranged These negotiations were kept entirely from the 
knowledge of the Bntish people, who only knew that Sir Fred 
crick Roberts and 10000 men had been ordered out to South 
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Africa When they learned that negotiations for peace were 
proceeding without an attempt to “avenge” Majuba there was 
great indignilion Gladstone insisted that that incident should 
not be allowed to interrupt negotiations The fact remains that 
It Wiis only after the British arms had suffered reverses that the 
British cabinet opened negotiations Alike by the Boers and by 
the “loyalists” in Sou i Africa the peace shortly afterwards con 
eluded was regarcfid as a British surrender The bitterness felt 
by the British over their “betrayal” was intense, so intense that 
it turned to hatred m many cases Nor would it be easy to 
exaggerate the feeling of disgust felt by the Nataluns over Glad 
stone's action Nevertheless m view of the ‘ loitering unwisdom” 
shown by the British almost from the day of innexation the 
retrocession of the Transvaal was the proper end of the episode 

A convention signed at Pretoria on Aug regulated the 

new rthtions between the Tnnsvaal and the British Govern 
ment Ihc liotrs were granted internal self government, but 
British suzcriinly wis explicitly mimtamcd, a British Resident 
wns appointed to Pretoria, the country was to be cilled the Trans 
\aal State, the frontiers (for the first time) were defined In 
dnwing up ihe convention Wood had is coIU igues Sir Hercules 
Robinson (the new high commissioner) incl Chief Jusliee de. 
Villicrs of the Cape bench an Afrikander who like President 
Bnnd, had done much to keep in check Dutch feeling in South 
Afnci generally The government of the Iransvnl wis handed 
over to the Boer triumvir ite on Aug 8, it was continued m their 
nime until May 1883 when Kruger was elected president — an 
uflice he held until the Transvaal again lost its independence 

FROM RETROCESSION TO THE SOUTH AFRICAN WAR 

I he Iransvaal in 1881 was in a much better condition thin in 
1877, in mit(nal mitters the ritrocession conditions much 
favouicd the Boiis And a new commercial cri was dawning 
But the burghers were dissatisfied with the limit it 10ns oi the 
Pretoria Convention, nor did they keep its terms Lspecially they 
tneroachid once agun on BeehuanaUnd, where the> set up the 
so styled republics of Stellaland ind Goshen Kruger, in reply to 
remonstrances, described this as in “irresponsible” movement feir 
expan ion, c mu igiin to Londein (Nov i88-») and with the isth 
eirl of Derby then seeietary of State lor the colonies concluded 
mother agreement known as the London Convention It was 
signed on leb 27, 1S84 being the third annivcrsirv ot the fight 
It Mijuba The London Convention neither denied nor itfirmed 
British seize runty — Lord Derby inaint lined thit ht hid pie 
served the substmee if not the word — but limits were still im 
posed on eoniplete indepindenet The State was permitted igain 
to call Itself the South Alnean Republic, but it bound itself not 
to extend its borders which were once again strietly dctined to 
illow iieedoin ot trade, travel mel residence to ill persems 
other than nitives, not to impost any taxes loc il or general, 
upon foreigners other thin those imposed on citizens of the 
it public (tins to applv to the persons, properl^ eomnuret and 
industry of such toreigners) ind to torieludt no Ire ity or en 
gagement with my othti St ite or nation (the Orange 1 rce State 
excepted) nor with an> nitive tribe east or west ot the republic 
until suth treaty hid been approved by the British CjO\ernmtnt 

Territorial Expansion — Not^Mthstandlng the precise fixing 
of the boundaries of the republic bv the London (.oiueiition 
Kruger endeavoured to miintain the Boer hold on CfOslun md 
Stellaland but iht British Genernment on this point piovcd firm 
md an expedition sit out m 1884 under Sir Charles Wirnn, 
broke up the Ireebooters two st ites, and occupied the country 
without a shot being tired (vh BienuAXAi and) This at list put 
m end to Boer ilttmpts at enerouhrauit westwards and i little 
later treaties with Lobcngula and the grant to Cecil Rhodes md 
his CO dircetors of \ charter for the British South Africa Company 
put a cheek on cksignb the Boers held to exfiand northwards (set 
Rhodlsia) 

On the eastern border the policy of expansion was also followed 
by the Boers md in this mstince with more success Following 
the downfall ot the Zulu power ifter the British conquest in 
iS/C) sexeril pirties of Botrs heg^in intriguing with thi petty 


chiefs, and m May 1884, in the presence of 10,000 Zulus, they 
proclaimed Dmizulu, the son of Cetywayo, to be king of Zulu 
land (see Zululand) As a “reward” for their services to the 
Zulus the Boers, under Gen Lukas Meyer, then took over from 
them a tract of country m which they established a “New Re 
public ' In 1 886 the “New Republic,” with limits considerably 
narrowed, was recognized by Great Britain, and the territory be 
came incorporated with the Transvaal m 1888 A similar policy 
eventually brought Swaziland almost entirely under their dominion 
(sec Swaziland) At the same time Kruger revived the project 
of obtaining a seaport for the State, one of the objects of Boer 
ambitions since i86o (vide supra) Kruger endeavoured to 
acquire Kosi bay, to the north of Zululand and only 50m east 
of the Swazi frontier In this endeavour he was foiled, for the 
British annexed Tongoland and with it Kosi bay, but that was 
not until 189s 

Gold Discoveries Influx of Uitlanders. — In 1884, the yeir 
of the London Convention, the Sheba gold mine in the dc Kaap 
valley — where gold had been found as far back is 1875 — ^h{id at 
traeted a popuhtion of about 1,000 For the first time gold dig 
ging in the Transvaal ceased to be a precarious method of earning 
in existence Barberton was founded, there wis a rush to the 
fields from Europe as well as South Africa Soon, however 
came coll ipse, by the end of 1887 the Barberton fields wen 
mostly deserted In the meantime, gold had been discovered on 
the Witwalersrand Ihe gold fields there were prociiimcd and 
Johannesburg founded at the end of 18S6 In a very few yeirs it 
was seen that here wis the richest gotd field m the world, and i 
republic composed mainly of cattle and sheep farmers of very 
limited outlook and edueation was speedily fietd with a difiicult 
problem Thousands of whites poured into the Transvaal so 
that in a few years the uithifuler^ came to outnumber the nitivc 
white popuhtion The newcomers included a lirge proportion 
of South Africans both Dutch and English speaking, fieim the 
Cape Natal and the 1 rce State, equillv with Europe ms and 
Americans they were regarded is uitlaiidirs Ihis new popuhtion 
was concentrated m one region — the Rand 

President Kruger and the raad hid two points to considtr 
(i) economic, (2) political The Boers giinid b> the dtv^elop 
ment of mining both individually and as i Stale Lind went up 
enormously in valut so attrictive were the prices rcih/ed thil 
a third or more of the area of the count r> was sold to milandtrs 
But with speculation md wealth came also corruption and pecula 
tion, vices to whith many members of the Boer executive sue 
lumbtel But (he Boer wis shrewd and at once gnsped the need 
of railwiy transport from the mines to the sea From their first 
iiossing of the \ lal the Boers had sought an outlet at Dchgoi 
bay — its great attraction being thit it w is not under British con 
trol Alternitivcly, or idditionally, they hid sought a seaport ot 
their own — henee the effort to secure Kosi bay In 1884 Kruger 
granted a concession to Hollander and German capitalists of ill 
rights to build railways m the Transvaal, this led to the forma 
tion of the Netherlands South African Railwiy Company Ihc 
grant of monopolies as an easy way of raising revenue, had 
become a feature of 1 ransvaal methods from the time of the 
retrocession in 1881 In 1S82 a monopoly was grinted for the 
manufacture of spirituous liquor By 1889 list of things 
under monopoly grants, besides railways and spirits, included 
dynamite, iron sugar, wool bricks, jam and paper Ihe dyna 
mite monopoly a necessity for the mines, pressed particular!) 
heavily on the gold industry 

The political policy of the Boers was animated by a livel) 
distrust of ever 5 ^thing British With man) of his people Krugci 
came also to distrust the Cape Dutch, whose interests suffered 
with those of other mtlanders, from the pohey of rigid exclusion 
of the newcomers from political power in the Transvaal In 
1882 a law had been passed raising the period of residence 
necessary to obtain full franchise rights from two to five years — 
a reasonable requirement , but the Boers soon foresaw that before 
long under that law many uitlanders would qualify for the fran 
chisc Other measures then, must be tried to maintain Boer 
supremaev Tn 1SH7 Kruger endeavoured to induce the Orange 
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1 rce State to enter into an offensive and defensive alliance with 
the Transvaal againj^t the ^‘common enemy ” President Brand, 
who did not see an enemy in Great Britain, refused but m 1889 
kruger got his treaty with the new president of the 0 F S — F W 
Reitz Next came, m 1890, a raising of the franchise qualification, 
lollowtd m 1894 by other laws, the effect being that no foreigner 
under 40 could obtain the franchise, and then only if he had 
lived 14 years in the Transvaal kruger’s object was the preser- 
vation of the independence of the country, that is the main- 
tenance m full power of the Boer burghers, his distrust of the 
Hntish had led him to open relations with Germany, which 
country, with her colonial fever then at the full responded at 
once, but with 1 natural regard to German rather than Boer 
interests 

Ihc mining industry on the Rand had grown very rapidly At 
first there was the usual rush and struggle on the gold fields, but 
in four or five years, while there was the inevitable gathering of 
undesirables and of those who never intended to settle, there was 
too a settled community — mainly British — decent and hard work 
ing and capable of voicing its grievances The feeling enter 
t lined towards the president was shown in an unfortunate inci 
(lent when he visited Johannesburg m 1890 The Transvaal flag 
llymg over the lartddrosVs house was pulled down by the mob 
kruger was greatly incensed, and for years he quoted it as a rea 
on igunst granting uttlander claims 

First Reform Movement — Representations made to the 
(lovernment at Pretoria in the year 1890 were unavailing, and 
by 1892 the mtlanders felt that to obtain redress both for their 
political and economic gnevinccs they must resort to combined 
1C lion Whdt became known as the first reform movement was 
then st tried The Transvaal National Union was formed by mer- 
cantile and professional men and artisans The chairman was 
1 Tudhopt an ex minister of Cape Colony, and its most prom 
incnt members Charles Leonard and his brother James Leonard, 
ex attorney-general of Cdpe Colony Both the Leonards, 
IS well as many of their followers, were South Africans by birth 
Ihty, m common with the great bulk of the uUlunder^, rccog 
luzcd that the State had every right to have its independence 
respected But they asserted that a narrow and retrogressive 
policy, such as Kruger wis following, was the very thing to en 
d inger that independence The legitimacy of uttlander aspira 
tions were recognized by a few Boer officials at Pretoria But 
kruger, in reply to seven delegates from the National 
Union in Sept 1892, told Charles Leonard to ‘go back and 
Icll your people that I shall never give them anything I shall 
never change my policy And now let the storm burst ” 

In 1894 British subjects in the Tiansvaal were commandeered 
to suppress a native rising This brought a sharp and effective 
icmonstrance from the high commissioner, Sir Henry Loch, who 
came up to the Transvaal, his visit to the Rand being made the 
occasion of a “jingo ’ demonstration highly offensive to the Boers 
tnd insulting to the president Then at a banquet in Jan 189*^ 
in honour of the German emperor’s birthday Kruger referred 
in glowing terms to the friendship of Germany for the Trans 
vaal, in May 1895 road to the sea was finally blocked 

b> the proclamation of a British protectorate over Tongoland 
(which included Kosi biy) The Transvaal Government had 
tailed to fulfil the conditions under which it might have secured 
kosi bay the definite loss of the port made the Boers angry The 
It illy remarkable thing was that Great Britain should for so long 
hwe left open to Boer or German adventurers so tempting a 
h irbourage 

Railway politics played their part m the drama The goal of 
the railways was the Rand and it was Kruger’s pohev to favour 
Ueldgoa bay Nevertheless until the railways wefe complete the 
Vatahans with their ox transport service got most of the trade 
But there was much delay m building the Portuguese section of 
the Delagoa line and through-rail connection between the Rand 
ind the Cape ports came first (Sept 1892) However, less than 
two years liter — ^m May 1894 — ^the Netherlands Railway Com 
piny (of which the Transvaal Government took of the 
profits) had at list connected the Rind with Del igoi hi\ Ffforts 


made by the Cape Government to keep a fair share ot the Iritfic 
failed and to encourage trade to Dehgoa bi> prohibitive ntes 
were imposed on the 30m of the line to Cape ports within iht 
Trinsviil The Cape retaliated by unloading goods it certain 
drifts (fords) over the Vaal and sending them on thence b\ wigon 
to Johannesburg This was in Sept iSgs, m Oetobei Kruger 
dosed the drifts The Cape Government appeiled to the British 
Government, and under in almost direct threit of war the Inns 
vail gave w iv ind the dritts were reopened in Nov 189=^ kruger 
hid broken the London Convention m closing the drifts ind 
knew he wis in the wrong While this dispute wis still unsettled 
the railway from Durbin reached the Rind Natal it hid been 
agreed was to get a third of the Rind traffic 

At this time — 189s — the mtlandirs, according to a well in 
formed member of that community, owned half the land ind 
nine tenths of the property of the country a stitement whuh 
partly explains Krugers determination to prevent the “stifling 
of Boer nationality which he held would follow the grant of the 
franchise to the uttlander But thcie were rnanv burghers who 
held enlightened views and who saw that the admission of utt 
landers to the franchise — many taking up citi/enship would have 
been South Africms — would in reality preserve the republic 
These men had chosen Piet Joubert is retorm candid ite for the 
presidency in the election which occurred 111 1891 All the liberal 
elements in the Iransvial supported Joubert, the official figures 
(not, It is believed, the true figures) give Kruger a mijority of 
700 out of some ic;ooo burghers vmting Kruger ignored pro 
tests and retained ofliee Henceforth he kept power, aided by the 
Hollander advisers he bad gathered round him ot whom Dr W 
T Lcyds State secret irv was the most prominent By 189'? the 
great majority of the uitlayidirs^ who had neither the wealth of 
the mine owners nor any civic rights were growing dtsperale 
Many felt that, as Kruger expected, “the storm would burst ” 

(r R c) 

The Jameson Raid— \t this juncture (Oct e imc ov^er 

tures to the leadmg uitlandtrs from Cecil Rhodes, then primi 
minister of Cape Colony, and from Dr Jameson leading to the 
lamcson Raid To one or two men this scheme subsequently 
known is the Jimtson Plan had been revealed m the previous 
June, but to the majority even of the small group of leaders it 
wis not known till Oct or Nov 1895 Ihe proposition came in a 
tempting hour Between them it was arranged that Jameson 
should gather a force of 800 men on the Transvaal border, thit 
the uitlafidcrs should continue their agitation and that, should no 
satisfactory concession be obtained from Kruger, a combined 
movement of armed forces should be made against the Govern 
ment The irscnil at Pretoria was to be seized, the uttlander s in 
Johannesburg were to rise and hold the town Jameson was to 
make a rapid mireh to Johannesburg Meanwhile, m ordrr to 
give Kruger a final chance of making concessions with a good 
grace and for the purpose of st itmg the mtlandcr casq^^to tin 
world Charles Leonird as chiirmin of the Nitional Union 
issued a mamfesto, which concluded as follows — 

What do we want? Wl want (i) the establishment of this 
republic as a true republic (2) a grondwet 01 constitution which 
shall be framed by competent persons seketed by representativis 
ot the whole people and framed on lines Jiid down b> them- i 
constitution which shall be safeguarded against h istv ilti r ition , 
(0 an tquitable franchise liw and fair represent it ion (4) equihtv ot 
the Dutch and English languages, (<;) responsibilit> of the legist iiuri 
to the heads of the great departments, (6) removal of icligious 
disabilities (7) indeix^ndencc ot the courts of justice with adequ lU 
and secured remuneration cjf the judges, (8) liberal and eompre 
hcnsive education, (q) efficient civil service, with adequate provision 
lor pay and pension (10) free tridc in South African products 

That IS what we want 

The Jameson conspiracy fared no worse and no better than 
the great majority of conspiiacies m history Jameson did not 
obtain more than 500 men Johannesburg had the greatest difti 
culty in smuggling m and distributing the rifles with which the 
insurgents were to be armed The scheme to seize the Pretoria 
fort had to be abandoned, as at the time fixed Pretoria was 
thronged with Boers Tinallv Jameson becoming impatient of 
deliv in spiti of receiving direct messages from the leaders it 
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Johannesburg tclhng him on no account to move, marched into 
the Transvaal 

The policy of delay m the execution of the plot which the 
uUlandtr leaders found themselves compelled to adopt was deter 
mined by a variety of causes Apart from the difficulty of obtain- 
ing arms, a serious question arose at the eleventh hour which 
filled some of the uttlanders with mistrust Ihe reform leaders in 
the Transvaal down to and including the Johannesburg rising, 
had alw lys ret ognizcd as a cardinal principle the maintenance of 
the independence of the. State Trom Cape Town it was now 
hinted that the movement m which Jameson was to co-operate 
should, in Rhodes s view, be carried out under the British flag 
A meeting of uitlmider leaders was hastily summoned on Dec 25 
Two messengers were that night despatched to interview Rhodes 
who then gavt the assurance that the flag question might be left 
to a plebiscite of the inhabitants of the Transvaal (see Blue book, 
1897, ifii) p 21) It was determined nevertheless to postpone 
action, however, on Dec 29, Jameson started and the news of his 
having done so reached Johannesburg from outside sources A 
number of leading citizens were at once formed into a reform 
committee In the absence of Charles Leonard, who had been 
sent as one of the delegates to Cape lown to interview Rhodes, 
Lionel Phillips, a partner In Messrs Eckstem and Company, the 
largest mining firm on the Rand was elected chairmin Under 
the supervision of the reform committee, such arms as had been 
smuggled in were distributed and Col I rank Rhodes wis given 
charge of the armed men A large body of police was enrolled, 
and order was mamt lined throughout the town On Jan 2, 1896, 
Jameson, who tound himsdf at Doornkop m a position surrounded 
by Boers, surrendered Jameson and his men were conveyed to 
Pretoria as prisoners and subsecjueAtly handed over to the high 
commissioner (Sir Hercules Robinson, who had succeeded Sir 
Henry 1 oeh in June 1895) 

Years liter sfx iking it Durbin (Aug 9, 1910), Jameson de 
dared that the raid was not racial in the sense usually under 
stood but an effort towards federation Had the raid succeeded 
It was proposed to make Gen luk is Meyer (d 1902) president 
He subsequently explained however, that they had had no com 
munication with Meyer on the subject 

The Kaiser’s Telegram — Significant of the attitude of Ger- 
many — ^whose “flirtation” with the Transvaal has been noted-— 
was an open telegram sent by the emperor William II the day 
after the surrender of Jameson congratulating Kruger that 
“without appealing to the help of friendly Powers” he had re- 
pelled the raiders The British Government rejoined by commis- 
sioning a flying squadron and by calling attention to the London 
Convention In Johannesbuig meanwhile the Kruger government 
regained control Ihe members of the reform committee (except 
a few who fled the country) were arrested on a charge of high 
treason ind imprisoned in Pretoria In April, at the trial, the four 
leadt rs — Lionel Phillips, 1 rank Rhodes, J H Hammond and 
Cieorgc Farrar, who m conjunction with Charles Leonard had 
made the inangemcnls with Jameson — were sentenced to death, 
the senlcncc being after some months’ imprisonment commuted 
to a fine of 000 each The rest of the committee were each 
Hontcnced to two years’ imprisonment, £2 000 fine or another 
year’s imprisonment and three years* banishment This sen 
(enie, after a month s incarceration, was also commuted The fine 
was exacted anti the prisoners with the exception of Woolls 
Sampson snd W D (karn) Davies were liberated on under- 
taking to abstain from politics for three years in lieu of banish 
merit Simpson and Davits, refusing to appeal to the executive 
for a rcionsideration of their sentence, weie retained m prison 
for over a yeir 

After the Raid — ^Hercules Robinson reached Pretoria on 
Jan 4 Hr had no sooner learnt of the raid m Cape Town than he 
issue cl a proclamation through Sit Jacobus de Wet the Bntish 
lesident at Pretoria, wirnmg all Bntish subjects m Johannesburg 
or elsewhere from aiding and abetting Jameson This was freely 
distributed among the public of Johannesburg While in Pretoria 
the high commissioner in the first instance addressed himself to 
induung Johannesburg to lay down its arms He telegraphed to 


the reform committee that Kruger had insisted “that Johannes 
burg must lay down arms unconditionally as a precedent to an> 
discussions and consideration of grievances” On the following 
day, Jan 7, Sir Hercules telegraphed again through the Bntish 
agent, who was then at Johannesburg, saying that “if the mt 
landers do not comply with my request they will forfeit all claims 
to sympathy from Her Majesty’s Government and from Bntish 
subjects throughout the world, as the lives of Jameson and th( 
pnsoners are now practically m their hands ” The 2,000 odd 
rifles which had been distnbuted among the uUlandus were then 
given up After the Johannesburg disarmament Kruger had 64 
members of the reform committee arrested, announcing at the 
same time that his motto would be “Forget and forgive ” In 1897 
Hercules Robinson was succeeded m the high commissionership 
by Alfred (Lord) Milner 

In the period which intervened between the Jameson raid and 
the outbreak of the war in Oct 1899 President Kruger’s admin 
istration deteriorated The Aliens Expulsion and Immigration 
Laws, as well as the new Press Law, were passed in the latter part 
of 1896 In 1897 a decision of Chief Justice kotze was overruled 
by an act of the volksraad This led to a strong protest from thi 
judges of the high court, and eventually to the dismissal of the 
chief justice who had held that office for over 20 years, and had 
shown himself an able and upright judge An industrial commission 
ippointed during this year by President kruger fared no bettci 
than the high court had done It made several sensible proposal 
which would have helped both the mining industry and the admin 
istration, but to very little purpose All remonstrances, all warn 
mgs from the Dutch speaking people of the Cape were unheeded 

Second Reform Movement— In March 1899 the uitlandtrs 
hopeless of ever obtaining redress from President Kruger, weary 
of sending petitions to the road only to be jeered at, determined 
to invoke intervention if nothing else could avail, and forwarded 
a petition to Queen Victoria This petition, the outcome of the 
second tntlander movement for reform, was signed by 21000 
Bntish subjects, and stated the uttlander position 

In response to this appeal, Chamberlain, m a despatch dated 
May TO, proposed a conference at Pretoria Six days before Sir 
Alfred Milner had telegraphed to London a summary of the 
si( nation, comparing the position of the mtlanders to that of 
helots and declaring the case for intervention to be overwhelm 
mg Neither of these despatches was made public at the time 
But on the day Chamberlain wrote his despatch the friends of (he 
Transvaal Government m Cape Colony and the Orange Free 
State invited Milner to meet Kruger at Bloemfontein, hoping to 
be able to exert pressure on both parties and to arrange a settle 
ment as favourable as possible to the Transvaal The conferenct 
opened on Miy 31 and closed on June 5 It no sooner opened 
than It was evident that Kruger had come to obtain, not to grant 
concessions He offered, it is true, a seven years’ franchise law 
m place of the five years’ franchise which Sir Alfred Milner asked 
for But this seven years’ franchise was only to be given on cer 
tarn conditions, one of which was that all future disputes between 
the Transvaal and the Imperial Government should be referred to 
a court of arbitration the president of which should be a for 
eigner Milner urged the home Government to insist upon a 
minimum of reform, and pnmanly on the five years’ franchise 
(this had the full support of the mtlanders and of the majority of 
whites throughout South Africa) , and Chamberlain, backed by the 
cabmet, adopted the pohey of the high commissioner 

(X) 

The Eve of War — Each side had committed itself to a posi 
tion from which a peaceful issue was unlikely The most stupid 
explanation of the impasse is that which attributes the forcing of 
the hands of the British Government to Rand “magnates” who 
desired to seize the gold fields It is more true to say the quarrel 
was racial, it is certain that Kruger and his advisers fully under 
stood that the grant of political rights to the mlanders meant the 
doom of their rule, and they vastly underrated the military 
power of Great Britain 

After the Bloemfontein Conference the tactics of the Boer 
executive were simply directed towards putting off a crisis till the 
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beginning of October, when the grass would be growing on the 
veld, and meanwhile towards doing all they could m their des* 
patches to put the blame on Great Bn tain At last they drafted, 
on Sept 27, an ultimatum to the British Government For 
military rather than diplomatic reasons it was not until Oct 9 
that the ultimatum was presented to Conyngham Greene, the 
British agent at Pretoria The scheduled demands were — 

“(fl) That all points of mutual difference shall be regulated by 
the friendly course of arbitration, or by whatever amicable way 
may be agreed upon by the Government with Her Majesty’s 
Government (b) That the troops on the borders of this republic 
shall be instantly withdrawn (c) That all reinforcements of 
troops which have arrived in South Afnca since June i, 1899, shall 
be removed from South Africa within a reasonable time, to be 
igreed upon with this Government and with a mutual assurance 
and guarantee on the part of this Government that no attack 
upon or hostilities against any portion of the possessions of the 
British Government shall be made by the republic during further 
negotiations within a period of time to be subsequently agreed 
upon between the Governments, and this Government will, on 
compliance therewith, be prepared to withdraw the armed bur 
ghers of this republic from the borders (d) That Her Majesty’s 
troops now on the high seas shall not be landed in any part of 
South Afnca ” To these demands the Transvaal Government 
required an answer within 48 hours 

There could be only one reply, and on Wednesday, Oct ii, 
1899, at five o’clock p m , a state of war existed between the 
British Government and the two Boer republics, for the Free State 
threw m its lot with the Transvaal 

FROM ANNEXATION TO UNION AND AFTER 

The course of the war is desenbed m detail in the article 
South African War On July 4, 1900, a month after the occu 
pation of Pretoria, a commission was issued to Lord Roberts 
authorizing him to annex the Transvaal The proclamation of 
innexation was dated Sept i Lord Roberts held the post of 
administrator of the colony until his departure for England in the 
December following, when he was succeeded by Milner, the high 
commissioner It was not however, until March 1901 that Milner, 
who resigned his governorship of Cape Colony arrived at Pretoria 
to inaugurate a civil administration Hostilities were still pro 
tceding, but in the aieas under control Lord Milner (who was 
raised to the peerage in May) speedily set the machinery of 
government in motion 

Reconstruction — Some of the gold mines were permitted to 
restart crushing in May 1901 In November following the mam 
body of the mtlandtrs were allowed to return to the Rand and in 
June 1902 a tax of 10% on the profits of gold mining was im 
posed The administration was equally alive to the needs of the 
country districts and a land board wis established m Dec 1901 
Another department taken in hand was that of education, and 
here remarkable success was achieved 

After the signature of the articles of peace the work of re 
construction was accelerated The end of the military govern 
rnent was signalled by the assumption, June 21, 1902, by Lord 
Milner of the title of governor of the Transvaal and by the crea 
tion of an executive council With the proceeds of a loan of 
£^5,000,000, guaranteed by the British Government, the debt of 
the South African Republic was paid off, the Transvaal and the 
Orange River Colony railways were bought by the State, and new 
railways and other pubhc works were undertaken The £3,000,000 
granted by the articles of peace, and other considerable sums, 
besides £7,000,000 from the loan, were expended on repatriation 
and compensation 

The efforts made by the administration to restore the Boers to 
the land, to develop the material resources of the country, and 
to remove all barriers to the intellectual and moral development 
of the people, were soon, however, hampered by severe com 
mercial depression 

Chinese Labour^The commercial depression was due to 
many causes, of these the most apparent was the shortage of 
labour at the Rand mines When work restarted after the war, 
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the mine owners offered the native workmen little more than hdf 
the wages paid in 1898, but this effort at economy is abandoned, 
and the old rates of pay were restored m Tan 190^ Ntvulheltbs 
the labour available continued to be very much below tht nccils 
of the mines The consequent smill gold output meant a senous 
decrease of revenue, which was not compensated for b> iht In avy 
tax levied on the output of the Premier diamond mint whtre 
opicrations began m 1903 Tinally, to enable them to work thtir 
mints to their full capacity, the Rand houses asked for k ive to 
import Chinese labourers Milner, anxious above everything else 
to obtain sufficient revenue to cirry on his woik of rcconstruc 
tion, gave his consent to the ext)eriment Ihe home Government 
concurred, and during 1904-06 over 50000 Chinese were brought 
to the Rand on three years’ indentures In the Transvaal all 
paitics agreed that no new racial or economic complications 
should be permitted and these were guirded against by the re 
stnction of the coolies to unskilled labour in the gold mines and 
by their compulsory repatriation Bv the introduction of the 
Chinese the gold output from the mines was greatly mcreised 
with the result that the Transvaal suffered less than any other 
part of South Africa from the restriction of commerce, which 
lasted for several years 

The discussions in the legislative council on the Chinese coolie 
question had been accompanied by a demand on the part of the 
Boers that such an important step should not be taken “without 
the constitutional approval of the white people of the Transvaal 
and after the importation of the coolies had begun the agitation 
for the grant of representative institutions grew in volume The 
British Government was also of opinion that the time wis near 
for the setting up of such institutions, and the pending grant of 
a constitution to the Transvaal was announced m parliament m 
July 1904 Meantime the existing (nominated) legislitive council 
was dealing with another and a vital phase of the Asiatic question 
There were in the Transvaal some 10000 British Indians, whose 
right to “enter, travel or reside” in the country was secured b> 
the London Conv^ention of 18S4 Under republican rule these 
Indians — who were mainly small shopkeepers, but included some 
profession il men of high standing — had suffert d many restrictions, 
and their cause had been espoused by the British Government 
Nevertheless under British rule their situation was in no way 
improved, and a determination was shown b> the Furopean in 
habitants of the Transvaal, both British and Boer, further to 
restrict their privileges and at the same time to stop the immigra 
tion of other Indians Alfred Lyttelton (who had succeeded 
Chamberlain as secretary of State for the colonies) endeavoured 
to meet the wishes of the Transvaal by sanctioning legislation 
which would greatly restrict the immigration of Indians but he 
would allow no tampering with the rights of Indians already in 
the colony 

Self government — h constitution for the Tiansvaal on 
representative lines was promulgated by letters patent on March 
31, 1905, but there was already an agitation for the immediate 
grant of full self government, and on the accession to office of the 
Campbell Bannerman administration in Dec igot; it was decided 
to accede to it New letters patent were issued (Dec 12, 1906), 
and the first general election (1 eb 1907) resulted m the return 
of a majority belonging to Bet Volk a Boer organization formed 
tor political purposes Lord Selborne, who had during 1905 sue 
ceeded Lord Milner as high commissioner and governor of the 
Transvaal, entrusted Gen Botha with the formation of a ministry 
Botha chose as colleagues Gen J C Smuts and other men of 
progressive, in some respects democratic, views, and thus showed 
his determination not to be dominated by the “back veld” Boers 
He was strengthened in his attitude by the firm action of the 
Progressive (te , the ex Vitlander) Party, which secured 21 seats 
(out of a total of 69) m the legislative chamber, entirely m the 
Rapd and Pretoria districts, and was led by Sir George Farrar and 
Sir Percy Fitzpatrick The Government announced that there 
would be no wholesale repatriation of Chinese The men left 
gradually as the licences expired, and by Teb 1910 all the Chinese 
coolies had returned home At the same lime successful efforts 
were made by the ministry to increase the supply of native labour 
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for the mines On the education question an agreement satisfac- 
tory to both the British and Dutch speaking communities was 
reached 

One of the first problems which confronted the Botha mmistry 
was the attitude to be adopted towards the other British colonies 
in South Africa Milner, by various measures had endeavoured 
to pave the way for federation, and Chamberlain when he visited 
South Africa in 190^ had also put forward federation as the 
desired goal On e( onomic as well as political grounds, the leaders 
of both parties in the Transvaal were prepared to consider favour- 
ibly the proposals put forward by Dr Jameson at the close of 
1906 for a closer union of all the self governing colonies, and the 
first direct stc p to th it end was taken at an inter colonial con 
fercnce held in May 1908 Ihe history of this movement, which 
resulted m the establishment of the tfnion of South Africa on 
May 31, 1910 IS given under South Africa, Union of Apart 
from this movement the most notable events in the Transvaal at 
this period were the development of agriculture the gradual 
rtvivil of trade (the output of the gold mines in 1909 totalled 
£'?o,92c; 000, and at the end of the year i<;6,ooo native labourers 
wtre employed) and the continued difficulty with regard to Brit- 
ish Tnduns On this last point the Botha ministry sought td 
tnforce registrition of Indians and, for failing to register, M V 
(i mdhi and other leaders were imprisoned m 1908 and large num 
hirs of Indians were deported However, the establishment of the 
Union of South \fricd removed from the competence of the 
Iransvaal provincial council all legislation specially or differen- 
tully affecting Asiatics 

The Union — When the Union was established Gen Botha 
hetame prime minister two of his colleagues Smuts and Hull, 
also joining the Union ministry A fourth minister — Johann T B 
Rissik — was appointed first administrator of the Transvaal prov 
incc a post ht held until 1917 when A G Robertson succeeded 
ind remained idmimstrator till 1924 Much of the energy of the 
provincial eouniil was given to education, in which many bold 
experiments were made 

A considcrabk number of Boers in the western Transvaal took 
part in the rtlicllum of 1914 but the influence of Gens Botha and 
Smuts kept most burghers loyal to the British connection The 
disturbances on the Rand in 191^-14 and the revolt of 1922 were 
not on racnl lines though the majority of the white miners had 
bv this time become Dutch speaking But feelings were strongly 
m irked m the provincial council as was shown by agitations 
igainst officials because of their nationality or their politics 
Ihus ifter the general election in June 1924 when the Nationalist 
ind Labour pirties gained the victory, there was an agitation to 
removt th( newly appointed administrator J H Hofmeyr be- 
cause he belonged to the South African party, an agitation which 
Gtn Htrlzog the prime minister refused to heed In the flag 
controversy of 19 '’6-2 7 the Dutch burghers followed Tielman 
Roos, then minister of justice and leader of the Transvaal Nation 
ilists who supported the compromise by which both the Vierkleur 
and the union jack formed part of the flag Both political and 
economic questions had however largely ceased to be kept within 
provincial lines 

The respective claims of Durban and Lourenejo Marques (Dela- 
goa b ly ) to the trade of the Rand had been settled in 1909 by an 
agreement known as the Mozambique Convention, signed by the 
Transv^aal and Portuguese authorities This convention also per 
mitted the recruitment of Portuguese natives for work m the 
Trmsvaal mines Difficulties arose and the convention lapsed in 
1923 though a modus vtvendt was reached in respect of native 
labour In the negotiations for a new solution the question of the 
control of Lourenc^o M irques gave much trouble Eventually on 
Sept II, 192S, i new convention was concluded at Pretoria be- 
tween the Union Government and the Portuguese 

Bibliography — For the period from the foundation of the Trans- 
vaal to 187 see G McCall Theal, History of South Africa since lygj 
(S vols, 1908 ed ) , for general summaries consult Sir C P Lucas, 
Htstorv of South Africa to the Jameson Raid (1899) , F R Cana, 
South Afidca from the Great Trek to the Umon (1909), and Enc 
Walker A Htstorv of South Africa (1938), with bibliographies For 
particular periods besides the Transvaal and British official publica- 
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see A Aylward, The Transvaal of To-day (Edmburgh, 1878), oik 
of the best early accounts, by a noted Fenian adventurer, H Rider 
Haggard, Cetvwayo and hts White Neighbors (1882) , A P Hillier 
Raid and Reform (1898) and South African Studies (1900) , Sir 
Percy Fitzpatrick, The Transvaal from Within (1899) 1 Lionel Phillips 
Transvaal Problems (1905) , W J Leyds, The First Annexation of 
the Transvaal (1906) , Sir Arthur Hardmge, Life of the 4th earl 
of Carnarvon (igis) (F R C ) 

TRANSVERSE RIB or CROSS RIB, in architecture {See 

Vault ) 

TRANSYLVANIA, a former principality {Grossfursten 
turn) occupying, until 1918, the extreme eastern portion of the 
kingdom of Hungary, but then added to Rumania, since when tht 
Rumanian name Ardeal has become the official one It has an 
area of 22,312 sqm and a population of 2,678,367 

Transylvania has the form of an irregular circle, and is a high 
plateau of a mean altitude of i 000-1,600 ft above sea-level, 
surrounded on all sides by tht Transylvanian mountains (gv) 
the south eastern continuation of the Carpathian system On the 
west side there are easy passes, but on the east and south frontiers 
the lofty mountains give Transylvama the aspect of a huge natu 
ral fortress 

The Latin name appears first after the 12th century, and 
signifies “beyond the woods,” te , from Hungary, the Hunganin 
ind Rumanian names both mean “forest land ” The German name 
IS usuall> derived from the seven principal fortified towns or 
“burgs,” founded by the German colonists, though some authon 
ties prefer to connect it with the Cibin mountains on the south 
frontier Until 1848 political rights belonged only to the Hunga 
nan and the closely relit ed Szekler and the Sixon inhabitants 
the Rumanian majority having no recognition These privileged 
elements formed rather more than 40% of the population, the 
Hungarians being Roman Catholics or Unitarians and the Germans 
Protestants A gipsy element has long been important The chief 
town IS Cluj (KolozsViir) (Tor further geographical details set 
Rumania and Transylvanian Mountains ) (H J F ) 

HISTORY 

After a d 103 Transylvania formed part of the Roman province 
of Dacia (gv), and long supported a large Roman or Ro 
manized population After Aurelian withdrew his legions (ad 
271) Its history remains a blank for many centuries It was oc 
cupied or overrun by various Germanic (Goths, Gcpidae) Ural 
Altaic (Huns, Avars, perhaps Bulgars Petchenegs), and probabl> 
also Slavonic tribes The debated question whether a Romm 
population survived these storms is discussed elsewhere (set 
ViACHs) The very few early documents on Transylvania men 
tion Vhchs first in 1222, and then as shepherds, but they ajipear 
soon after as settled peasants, Vlach “nobles” are specifically 
mentioned in the 13th and 14th centuries, after which they ap 
patently became Magyanzed and at this period the Vlach popu 
lation in Transylvania the Banat and Maramures, was certainly 
considerable and increasing 

Hungarian Conquest — In 1003 king Stephen of Hungary 
incorporated Transylvania in his domains under a voivode also 
granting fiefs to certain nobles The early Hungarian admmistra 
tion was probably somewhat shadowy but it was consolidated at 
an early date by settlements of the Sz^klers (gv) m the south 
east, probably as a frontier guard and of the “Saxons” (Germans 
from Luxembourg and the Rhine) tor the same purpose in the 
12th and 13th centuries Both Saxons and Sz6klers were free 
self governing communities under the king The Saxons espt 
cially, who founded numerous cities were a great civilizing in 
fluence The cluef of their many privileges was the charter granted 
them m 1224 by Andrew II As organized m the 14th century 
they formed the communities of the “Sieben Stuhle” round Her 
mannstadt (Sibm), the "Zwei Stuhle” (Medias), the Burzenland 
(Kronstadt, Rum Brass6), and the Nosnerland (Bistntz, Rum 
Bistrita) 

In spite of various invasions, the chief bemg the Mongol of 
1241, the early prosperity of Transylvania was considerable and 
its communal life active Its diet met at least as early as 1229 
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ind when the power of Hungary began to decline and Turkibh 
invasions harassed the frontiers, the dominant classes took steps 
to defend their own position A rising of the Magyar and Vlach 
peasants m 1437 caused the Saxons, Szeklers, and nobles to meet 
at Kapolna on Sept 14 of that year and conclude a “Brotherly 
Lnion, ’ by which they swore fealty to the king of Hungary, prom* 
lued to support each other against the peasants and the Turks, and 
igrecd to settle disputes between themselves by arbitration This 
union was renewed m 14^8 and 1459, and in i so6 i supreme court 
ot justice was csl iblishcd tor ill three communities, then referred 
to as “nations This third union formed henteforwird the basis 
of the Transylvanian local constitution, rehtions with the serfs 
l)cing regulated by the “codex tripartitum” introduced in Hungary 
in 1515, after the peasant rising of the previous year 
Transylvania a Principality —Attir the defeat of the Hun 
girian forces by the Turks at Mohics (1526), John Zapolya, 
voiVode of Transylvania, who had arrived too late for the battle, 
wis left the strongest power in Hungary and elected king by the 
anti Hapsburg party (Nov 10 1526) He was recognized as king 
i)t Transylvanu and pirt of Hungary by Ferdinand I of Austria 
and on his death in 1540 the Lstates, instead of joining 
Austria, as had been stipulated, elected Zapolya s son, cut them 
stives loose from Hungary, and became tributary to the sultan 
Under the dynasties of Zapolya and Bathory the princes of 
Innsylvima were able to preserve practical independence by 
pi lying otf the suit in agiinst the emperor and to play an im- 
portant part m international affairs, especially under Stephen 
Bathory (1576-86) who was also king of Poland 
The chief internal event of the 16th century was the triumph, 
after a severe struggle, of the Reformation The Saxons were 
converted to the lutherin Church the majority of the Magyars 
to the Calvinist, and another party, including most of the Szeklers, 
to the Unitarian A lertim party usually identihcd with the 
Hapsburg cause, remained Catholic The diet, by i senes of reso 
lutions (1557, 1568, 1571 Compilation ot 1669), declared the 
Calvinist Catholic, Lutherin, and Umtinan religions to be 
done “received ’ and entitled to free exercise and equal rights for 
ill lime By this means it bound another shackle on the Rumanian 
pt IS intry who were Greek Orthodox and controlled by a p i 
tnarch in Wallachia The backbone of the national movement was 
formed by the various Protestant creeds, ind the efforts of the 
C itholic Bathorys, issisted by the Jesuits, to carry through the 
Counter Reformation were a main cause of the confused wars 
which filled the 1 ist years of the century, in the course of which 
i fourth party in the person of Michael voivode of Willachia 
(1593-1601), unexpectedly intervened and for a year (1600) 
letually united Moldavia, Wallachia and Transylvania in a 
national Rumanian st ite, for which, however, he did homage to 
the emperor He was murdered m 1601 by order of General Bast a 
ind m 1604 the emperor Rudolph secured 1 ransylvania , but the 
persecutions indulged m by the imperial troops under General 
Bast a, and the proselytizing fury of the Jesuits, provoked a speedy 
rebellion On April 5 1605, the diet elected as prince Stephen 
Bocftkai (qv)y who, by the Peace of Vienna (June 23, 1606) 
forced the emperor to recognize him prince of an enlarged 
1 ransylvania and secured the confirmation of all traditional 
liberties, while by the Truce of Zsitvatbrok (Nov 1606) he ne 
gotiated d 20 years’ truce between the emperor and the sultan 
Unfortunately, Bocskai died on Dec 29, 1606 Gabriel Bathory 
(1608-13) was the most tyrannical ruler Transylvania ever had, 
but the reign of Gabriel Bethlcn (1613-29) restored the princi- 
pality’s former glories and is generillv regarded as its golden age 
Under Bethlen and George Rdkdczy I (1631-48) Transylvama 
was again a power of international importance and the chief bul- 
wark of Protestantism in Eastern Europe The emperor, dis 
traded by the Thirty Years’ War, was obliged to treat with the 
nrmces of Transylvania as equals, while the Turkish empire, for 
the time, was unable to interfere with its nominal vassal Only 
when George Rdkdczy 11 (1648-57) was defeated in an unlucky 
campaign against Poland did the reviving Porte again intervene, 
depose Rdkbczy, and, after six princes had died violent deaths 
within three years, appoint a Szekler, Michael Apafi (1661), 
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who lulcd IS i men \ issil of the lurks ind 'lrins\K uin sink 
again into extreme miser> 

When the Turks were defeated before Vienna (16S5), ind their 
power again declined, the Estates opened secret negotiations with 
the emperor Leopold I, whose suzerainty they rt cognized under 
the Treaties of Vienna (1686) and Blasendorf (Blaj) (i6Hj 
Apafi died m 1690, being succeeded by his son Apifi II On Du 
4, 1691 the emperor Leopold, after long negotntions issued the 
diploma which regulated relations bttwun him iiul his suiijuts 

Period of Hapsburg Rule— -By this most important dotu 
ment the emperor swore to uphold the constitution of Irinsyl 
vinia which wis again considered de jure a put of Hungirs 
confirmed the privileges and liberties of the three “nUions mcl 
four “received religions,” and agreed that the diet should meet 
annually, but also imposed a tribute on Transylvanu, stationed 
a girnson m it, and put it under a “gubernmm ’ dire e ted if ter 
1694 from the Siebtnhur^t^che Hofkanzlet in Vienni In 1697 
Apafi was induced to abdicate Ihe Porte reeogni/ed the sitin 
tion under the Peace of Karlovitz (1699) In Transylvania it 
self the resistance to the imperial troops and the Jesuits ccastd 
only after the Peace of Szatmar (1711) In 1721 (he Trinsvl 
vanian diet accepted the Pragmatic Sanction 

During the succeeding century the pressure of ( alholic and 
bureaucratic rule gndually broke down the old individuality of 
Transylvania, which was promoted, in eompensUion, to the title 
of a Grand Principality m 1765 The privileges of the Szeklers 
had already almost vanished m the 16th century and many of (hem 
had sunk into serfdom In the i8th the Saxons were in danger of 
following suit, but were saved by their great ministtr, Brukenthal 
Some of the Ruminians on the other hand, emerged for the first 
time from serfdom when Mina Theresa extended the system of 
the Military I rentier (c; ) to three Wallach districts m Transyl 

vania m 1766 They had already acquired a measure of religious 
liberty under the union of 1698-99 which allowed any Orthodox 
priest m Hungary immunities equal to those of the Catholies con 
ditional on his accepting certim dogmas The ereition of the 
Uniat Church was probably not meant as an it tempt to plav off 
the oppressed against the dominant classes, but the Rumanians, 
who were largely reinforced during the i8th century by refugees 
from the Phaninot regime m Wallaehii and Moldavia were at 
last able to develop a national consciousness The visits of Joseph 
II to Transylvania (1773, 1783) gave rise to a rumour thit the 
serfs were to be liberated and armed igamst their masters In 
1785 the Rumanian peasants led by Nieoli Korea, rose and had 
massacred many Magyar nobles before the revolt was suppressed 
On Joseph’s deith, after recanting his reforms m Hungary, the 
Rumanians submitted to his successor, Leopold II , the mppUx 
Itbellus Valachorumj m which they prayed to be set on an equality 
with the other nationalities and inaugurited the ‘Vlach contro- 
versy” in modern polities by ippealmg to their “incient rights” 
as the autochthonous inhibit ants of Transylvima The document 
was passed by Leopold to the Pransylv mian diet of 1790-91, 
which, itself busily engaged m reaffirming its position after the 
disturbing Josefinean interlude, rejected it decisively ind restored 
the old constitution Actually however, under Prancis I and 
I erdinand II there was little liberty for any party Memwhile 
the wave of the Migyar national revival swept through Transyl 
\ania, bringing with it i strong demand among the Magyars for 
full union with Hungary and creating i corresponding antagonism 
among the non Magyars 

On the outbreak of the revolution of 1848 the Magyars peti 
tioned for union with Hungary, promising the Rumanians the 
abolition of serfdom and other reforms in return for their sup 
port The Rumanians, however, rejected the alliance and at the 
“Field of Liberty” of Blaj (Blasendorf) declared themselves a 
free nation, forming an integral part of Transylvania and swore 
fealtv to the Hapsburgs (May 15) A political programme, based 
on “the principles of fraternity and liberty,” was drawn up but 
rejected by the diet at Klausenburg (Cluj), which procliimed the 
union with Hungary, the Saxon representatives accepting this de- 
cision by a majority and declared the new Hungarian laws to be 
sufficient guarantee that all necessary reforms would be granted— 
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a conclusion also reached by a commission of the Hungarun par- 
liament In the subsequent fighting between the Hungarian and 
the AustroRussun troops, much of which took place m Transyl 
varua, both Saxons and Rumanians took up arms against the 
Magyars, and a very bitter racial war resultc d The Austrun con- 
stitution of 1851, which abolished both the Military Frontier and 
the Saxon privileges, treated all nationalities with equal seventy, 
and the re iction iffeeted all equally heavily Ihe diploma of Oct 
20, i86p, restored the old constitution and the Hofkanzlei, but 
thest were abolished when Transylvania became an integral por 
tion of Hungary under the Austro Hungarian Compromise of 
1867 In the following year it was re organized m “comitats’ 
with the rest of Hungary 

from 1868-1918 1 ransylvaiua was dominated by the Magyar 
racial policy The basic N itionalities I^w of x868 was in theory 
extremely liberal, but in practice remained almost a dead letter 
The Saxons, m view of their numerical inferiority, confined 
themselves to building up a (lost organisation for the defence of 
their social and religious individuality In spite of this they lost 
ground espeiidly ifter their incicnt nation d status was abolished 
in March 1876 Ihe Runiinian national movement wis more 
active In past centuries it had been essentially social rather than 
natioiul The idea of uniting all Rumamans m one body politic 
bad, indeed, been mooted, but so long as the Danubun provinces 
rem lined under Turkish su^eninty the suggestion most commonly 
put forward even by Rumanian rulers, eg, Michael the Brivc 
and Matthew Ilassirab, had been for a Rumanian state under 
Habsburg lulc Austria, however, lost her last chance of acquiring 
Moldavia and Wallachu through her unskilful diplomacy during 
the Crimean Wir, by the Compromise with Hungary she sealed 
the ilienation of her Rumanian subjects Ihe immediate social 
struggle was ended by the abolition of serfdom in 1853-54, the 
agitation foi a land reform dated chiefly from the 20th century 
The national struggle proper occupied the chief attention of the 
new Ruminian intelligentsia ind middle classes A Rumanian 
irredenta, though invited by the creation of an independent Ru 
manian kingdom, never assumed the proportions of the Serb ow 
mg to the discouragement given it by King Charles of Rumania, 
who was allied with Austria Hungary but in the last years before 
the World War it was increasingly furthered by nearly all edu 
cated elements in Rumania, and the seventy of the measures 
taken m Transylvima during the War by the Hungarian Govern 
mint and inilil iry, especially after the Rumanian advance into 
Transylvania m 1916, showed that practically all Rumamans 
desired the dissolution of Austria Hungary 

Union with Rumania. — In Oct 1918 the Rumanians of 
Transylvania announced their decision to direct their own des 
times On Oct 27 a National Council was established at Arad, 
and on Dec i a Convention assembled at Alba Julu and pro- 
claimed the union of Transylvania with the kingdom of Rumania, 
at the same time promising to respect the rights and liberties of 
the other nationalities The Saxons adhtred to this resolution on 
Jan 21, 1919, the representatives of the Magyars not till 1921 
and then under protest The union was thus earned through with 
out i dling on the secret treaty of Aug 17, 1916, under which the 
Allies had promised Transylvania to Ruraanu Tht final frontier 
was determined by the Treaty of fnanon (June 4, 1920) Ihe 
effect was to leave a western fringe with a very considerable Mag 
>ar population, it rejircsented the results of a diflicult endeavour 
to rccomile vtrv conflicting ethnical and other claims Tht Ru 
mam in Minorities Ireaty guaranteed the rights of the non Ru 
nmnian population, but, for all that, the transference of the 
administration from Magyar to Rumanian hands was aecom- 
pinied by consider ible friction In part this was due to the 
discontent prevalent m Hungary on account of the new frontier 
m part to certain undeniable weaknesses in the new regime ag 
gravated by the confusion of the post war period In particular, 
complaints were brought forward by the Magyar landowners, 
and supported by the Hungvrnn Government, regarding the appli 
cation of the land reform, which had deprived the large land 
owners of Iheu: estates against a compensation which had been 
fixed in nominal Rumanian lei, no account being taken of the de 


preciation of the currency It was also very widely alleged that 
the law was being apphed m a manner detnmental to the non 
Rumanian nationalities The controversy, which aroused great 
bitterness, came before the League of Nations m April 1923 and 
Sept 1927, each disputant showing great determination to frus 
traie or repudiate any decision, unless favourable to itself 

BiBLiocKApnY — S Snlagyi, Monumenta comitmlm Transsylvamaf 
(1880-98) , R W Seton-Watson, Racial Problems tn Hungary (1908) 
id, Transylvania," in The Slavonic Review Nos 2, 3, 8, 10, N 
Jorga, Histairr des Roumains de Transylvame et de Hongrie (1916) 
D Tcuts^ch Oeschtchte der Siebenhurger Sachsen (5th ed , Hermann 
atadt 19^5) , J Cabot, The Racial Confitet tn Transylvania (1926) 
The statements of all parties directly concerned m the 1 ransylvanian 
conflict should be accepted with the greatest caution (C A M ) 

TRANSYLVANIAN MOUNTAINS This is an mclusivt 
name for the mountainous region which abuts against the south 
eastern end of the Carpathian range south of the Jablonica pass 
In the east they form a continuation of this range but across the 
rest of the tract the mountains arc arranged m scattered groups 
m broken connection with one another, the land between forming 
the 1 ransylvanian basin Formed m Tertiary times, they are part 
of the eastern arm of the Alpine fold system which passes in a 
wide arc through the Cirpathians turns abruptly westward at 
Pietrite Fetci into the Transylvanian Alps again turns almost as 
abruptly southward at Retcizat through the Szretmyc mountains 
and across the Danube at Iron Gates to turn eastward into tht 
Balkan mountains 

The eastern mountains the Moldavian Carpathians are divided 
parallel to their trend by the upper valleys of the Mure?ul and 
the Oltu separating the outer (eastern) ranges which consist of 
highly folded Flysch (Cretaceous, Eocene and Oligoccne) lying 
upon an (inner) crystalline massif of plutonic rocks, gneisses and 
schists with C irbomferous, Permian and Triassic rocks The 
western of these two ranges, the Harghitu complex of Tertiary 
volcanic rocks (andesites andesitic tuffs, etc ), forms the eastern 
boundary of the Transylvanian basm and through it break tht 
rivers Oltu and Murt^ul The Transylvanian basin seldom rists 
above 1,600 ft in altitude and is covered by Miocene deposits 
Ihe souiht rn boundary is formed by the Transylvanian Alps which 
consist almost entirely of a crystalline massif of gneiss, schist and 
granite with a very narrow and broken fringe of Plysch on its 
southern (outer) edge This forms the most continuous range in 
the region and contuns the highest peak (Ntgoiul, 8320 ft) 

The mountains of the south west and west which do not form 
a continuous range but are isolated by wide valleys, have a more 
complex structure than the Transylvanian Alps for around crystal 
line massifs, which lieneath the covering rocks arc probably con 
tmuous with that of the latter chain, are Tnassic Rhaetic, Juras 
SIC and Cretaceous beds and to a less extent Carboniferous and 
Permian Here arc three mam masses, the Szretmyc moun 
tains, the Transylvanian Ore-mountains and the Bihor mountains 
Here, as well as m the Nagybanya district in the north, are Ter 
tiary volcanic rocks of andesitic composition associated with 
which are important gold and silver lodes Some of the mmeb 
(eg, Ro$ia-MontanS fVerespatak] ) have been worked since 
Roman time s and the district still contains the most valuable gold 
dejiosits in Europe These volcanic rocks are probably assoaated 
with north to south faulting which occurs m this region The 
northern boundary is less well defined and comprises a low range 
m the ivcst with the higher range, the R6dna Hegyseg, farther 
east 

There arc evidences of past glaciation amongst the highest 
peaks which nowhere reach 9,000 ft , so that none of them are 
permanently snow capped Precipitation m the Transylvanian 
basm averages 34 m and great extremes of temperature arc 
experienced This b ism cannot be called a plateau for it does not 
possess extensive plains but is cut up by a network of valleys 
formed by mountain streams that dram into it from the penpheral 
ranges The three mam streams are the Great Sameipul, which, 
draining the northern half of the basin, flows north west to join 
the Theiss, the Mure^iul, which crossing from east to west enters 
the Hungarian plain along the southern scarp of the Tranayl 
vanian Ore mountains and ako joms the Thews, and the Alt 
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winch breaks through the Transylvanian Alps by the Tumul-Ros 
pass to join the Danube Other passes in this range, all of which 
are followed by railways, are the Bodn Tombs, Vulcm and Tere* 
gova, whilst those in the Moldavian Alps are the Prislopul, Rodna, 
Borgo, Tblgyes, Bekds, Gyimes and Oitoz passes, several of which 
are used by railways (Set Rumania ) 

TRAP, a mechanical device for snaring or catching anv 
thing, and especially wild animals The term trap is also used to 
designate a wooden instrument, shaped something like a shoe, 
used in playing trap ball, a machine used for throwing clay 
pigeons or balls into the air , a bent or partitioned chamber, as in 
a dram pipe (see Plumbinc) in which the liquid forms a seal to 
prevent the passage of sewer gas, etc , and the term has been used 
colloquially to designate a light horse carriage 

Trap IS derived from O E treppe or traeppe, properly a step, 
as that on which an animal places its foot and is caught, cf Ger 
Treppe, a flight of stairs Traps for animals are of great antiquity 
and no savage people has ever been discovered, whatever its cul- 
ture, that did not possess some variety of snare 

In the most primitive form of wild animal trap no mecha- 
nism need be present, e , a cavitv into which the amm il walks as 
the pitfall of the Arabs and Africans or the snow hole of the Es- 
kimos Dr O T Mason has divided traps into three classes 
inclosing traps, which impnson the victim without injury, ar 
resting traps, which seize the victim without killing it, unless it 
be caught by the neck or round the lungs, and killing traps, which 
crush, pierce or cut to death 

Enclosing traps include the pen cage, pit and door-traps Pen- 
traps are represented by the fences built in Africa into which ante 
lopes and other animals are driven, and by fish semes and pound 
nets Among cage-traps may be mentioned bird cones filled with 
corn and smeared with bird hme, which adhere to the bird s head 
blinding it and rendering its capture easy, the fish trap and 
lobster pot and the coop traps, of which the turkey trap is an 
example This consists of a roofed ditch ending in a cul de sic 
into which the bird is led by a row of grams of corn Over the 
further end a kind of coop is built the bird insU id of endeavour 
mg to retiaie its steps always seeks to escape upwaid and remains 
cooped Pitfalls mdudt not only those dug in the earth at the 
bottom of which knives and spears are often fixed but also several 
kinds of traps for small animals One of these consists of i box 
near the top of which a platform is hung in such a way that when 
the ammal leaps upon it to secure the bait it is prccipit itcd into 
the bottom of the box, while the platform automatically swings 
back into place 

The door traps range m size from the immense cage with slid 
mg door m Which such be ists as tigers are caught, to the common 
box trap for mice or squirrels, the door of which f ills when the 
spindle upon which the bait is fixed b moved I our classes of 
arresting traps are the mesh, the set^hook, the noose and the 
clutch The mesh traps include the mesh and thong toils used of 
old for the capture of the lion and other large gime md the gill 
net m the meshes of which fish are caUyht by the gills 1 o the set 
hook division are reckoned the set-'hnes of the angler se\ oral kinds 
of trawls and the toggle or gorge attached to a line, which the 
inimal bird or tish swallows qnly to be held prisoner The noose 
trap class is a very extensive one The simplest examples are the 
common slip noose snares of twine, wire or horsehair, set for birds 
or small mammals either on their feeding grounds or runwivs the 
victim being caught by the neck body or foot as it tries to push 
through the noose When the noose is used with bait it is generally 
ittached to a stout sapling, which is bent over aid kept from 
springing back by some device of the ‘‘figure 4’’ kind This is con 
‘^tructed of three pieces of wood, one the horizontal spindle on 
which the bait is placed, one the upright driven into the ground, 
'ind the third the connecting cross piece, fitted to the others so 
loosely that only the strain of the elastic sapling keeps the trap 
together When the victim tries to secure the bait he dislodges the 
cross piece and is caught by the noose, which is spread on the 
ground under the bait or is so arranged as to encircle the neck 

Besides the figure 4, several other very effective tngger devices 
are in use There are two widely different types of clutch 
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traps bird lime and other tenacious substances and law and 
claptraps The simplest form of the first is adhesive fly pqier 
Some examples of the clap trap are the clap net consisting of 
two nets laid flat on the ground and attached to cords in 
such a manner that they fly up and close when the draw cord 
IS pulled by a concealed trapper, and the various other spring 
traps used bv biid catchers The jaw traps are the most important 
class of device for the capture of lur bearing animals Steel trips 
consist of two jaws with or without teeth, whuh are worked by 
powerful single or double springs and ire “sprung” when thi vie 
tim steps upon the “pan ' which is placed between the jaws and at 
tached to i lever They are made m many sizes, from the small 
est, designed for rats, to the “Great Bear Tamer ” weighing over 
40 lb , with jaws of i6in m which lions, tigers and grizzly bears 
are trapped The steel trap is set and concealed in such a manner 
that the animal must step on its pan in passing over it to secure 
the bait During recent years many types of traps, designed to 
reduce suffering and to displace the ordinary steel trap, have been 
put out, but arc not yet in general use 
With the clutch trips must also be reckoned the oldest form of 
steel trap now to be seen only in museums the man trap, which 
was used first about the middle of the i8th century when the sys 
tematic prcsirvition of game rendered protection against poachers 
a necessity Such a trap, from Gloucestershire, is over 6ft long 
has iqin serrated jiws and weighs 8S pounds Another form of 
man trap, the sprmg-gun belongs to the next category the killing 
traps, which are divided into traps of weight point and edge The 
most important of the weight class is the dead fall of which the 
typical form consists of a pen over whose narrow entrance one or 
more logs are laid across a lighter log which is balanced uyion a 
spindle necessarily struck by the entering animal causing the logs 
to fall upon Its back In some cases the bait is attached to the 
spindle itself The dead fall was alwiys the fivourite trap of the 
American Indians and is in use among miny abongmil tribes in 
Africa and South America A slab of stone is often used as a 
weight Ihe common mouse trap which kills either by a blow or 
stnngulation is a variety of dead fall Of i>oint traps may be men 
tiontd those of the impaling and the missile classes An example 
of the former is the stake or spear placid by Arab and African 
tribes at the bottom of pitfalls for big game Another impaling 
trap common in Africa is (he harpoon down fill generally used 
for the hippopotamus It consists of 1 heavily weighted harpoon 
suspended m such a way thit the animal passing beneath, breaks 
a cord and precipitates the harpoon upon itself Another example 
of impalement is the hawk trap consisting of a circle of stout 
sharp wires m the centre of which a lut fowl is pheed A bird 
of prey attempting to secure the fowl is impaled upon the wires 
Of missile traps the most universal are tht ancient spring bow and 
Its modern representative the spring gun This is fixed upon 
stakes, or against i tree with a line attached to the trigger and 
stretched immedntely in front of the muzzle An animal pressing 
against the string pulls the trigger and disehirgcs the piece into its 
own body An arrangement of sticks holding the but in front of 
the muzzle is sometimes substituted for the string Of edge trap® 
a (urious example is the wolf knife of Western Amenca, which 
consists of a verv sharji hi icle embt dded m frozen fat One of the 
wolves, licking the fat cuts its tongue and a flow of blood ensues 
with the result that not only the wolf itself but its companions 
become infuriated by the smell and taste and the wounded beast 
and oftc^n many of the others are killed and devoured The 
Alaskan knife trap for large game consists of a heavy bhde at 
tached to a lever, which, when released by the animal biting at the 
bait moves over and strikes the victim 
Sec S/ufts and Expedients of Camp Life, bv W B Lord (1871) 
Camp Life and the Tneks of Irapfdng, bv W H Gibson (190 ) 
O T Mason, “Traps ot the American Indians,” Annual Report 
Smithsonian Institution, for 1901, 2 ht Story of the Trapper, by A C 
Laut (1903) 

i TRAPANI (anc Drepannm), a city and episcopal see of 
j Sicily, capital of the province of the same name situated on the 
i west coast, 3 m W of the Monte San Giuhano, which rises above 
it, 121 m W by S of Palermo by rail, and 47 m direct Pop 
(1921) town S6625 commune 61174 The ancient Drepanum 
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(BpkirapoVf a sickle, from the shape of the low spit of land on 
which It stands) w is onginilly the port of Eryx It is represented 
by Virgil in the Atnetd as the scene of the death of Anchises It 
was an important Carthaginian naval station in the First Punic 
War (260 B c ), pirt of the inhabitants of Eryx being transferred 
thither Neir Drepanum the Roman fleet was defeated in 250 
B c , while the struggle to obtain possession of it ended m the 
decisive Roman victory off the Aegates Islands m 241, which led 
to the conclusion of peace (See Punic Wars ) Under the Nor 
man kings, at the time of the first crusade, it became a place of 
importance, it was a residence of the Aragonese kings In the 
16th ind i7lh centuries it was strongly fortified 
Thtrt arc some fine Gothic and baroque palaces, and a few 
churches with interesting details Tnpani has a harbour of 
some import ince There are also Urge salt pans to the south of 
the city extending along the coast is far as Marsala 
TRAPPISTS, Cistercian monks of the reform instituted by 
Armand J It B dc Ranc6 (q v), abbot of La Trappe, 1664 La 
Irippc was a Cistercian abbey near Soligny, m the diocese of 
Sees in Norm indy, founded 1140 It suffered grievously from 
the I nglish wars and from commendatory abbots Armand Jean 
dc Rmcc became commendatory abbot at the age of ten, 1636, 
ind on his conversion from a worldly hfe he began to interest him 
self m his ibbcy and conceived the project of restoring the monas 
tic life theidii, 1662 With this object he visited La Trappe but 
the monks were recalcitrant and threatened his life, through 
the intervention of I ouis XIV he was able to pension them off 
they were repheed bv a community of Cistercians of the strict 
observance, and the monastic buildings which had fallen into 
ruin, were repaired it dc R incc’s expense He himself then entered 
the novitiate in one of the reformed Cistercian abbeys and came 
to La 1 lappc as regular abbot, 1664 He persuaded his community 
to adopt a minntr of life beyond Cistercian practice, and far 
beyond St Benedict’s rule The Trappist regime is probably the 
most penitential tint has ever hid any permanence in the Western 
Church \ct it ittraeted voe it 10ns in such numbers that de Ranee 
hid ^00 monks under him Through age and ill health he resigned 
his ibbaey in 1695 and died five years later 

During the i8th century La Trappe continued faithful to 
de R mee s ideas but the observance spread only into two monas 
ttries in Itily It was the dispersal of the community at the 
1 icnch Revolution that turned the Trappists into a congregation 
in the Cistercian order and finally into a separate order Dom 
Augustine de Lestrange, the novice master at the time of the sup 
piession in 1790, kept twenty of the monks together and obt lined 
jiermission for them to settle it Val Samte in Fribourg Switzer 
land Here they made their life still stricter than that of La 
Trappe and postulants floeked to them in such numbers that in j 
two years’ time colonies went forth to establish Trappist monas 
teries m England Belgium, Piedmont, bpam and Canada, and 
in 1794 Dom Augustine was n imed by the Holy bee Father Abliot 
of all these foundations, thus formed into a congregation In ibiy 
they returned to La Trappe, many new foundations were made, 
ind by Dom Augustine s deith in 1827 there were in all some 
stven hundred Trappist monks In the course of the century 
three or four congregations arose — a Belgian, an Italian, and 
two in irance — t leh with i vieii subject to the general of the 
C 1st ei Clans In 1S9*, these eongrtg itions were united into a single 
Order of Reformed Cistercians, or of Strict Observance with an 
d)bot general resident in Rome and independent of the general ' 
ol the Cistereiins of the Common Observance In 1898 the Trap 
pisis ntovered possesion of Citeaux, the mother house of the 
t istemins steulari/ed since the Revolution, and it was declared 
to be the mother house of the Reformed Cistercians 

Iht Irappists are a thriving and vigorous order, represented 
in ill the countries of western Europe, also m the United States 
ind in C inada Besides they have a house in China, one each in 
Jap in, Asu Minor, Palestine, Bosnia and Dalmatia, and four in 
v irious parts of Africa In heathen countries the Trappists now 
give themselves up to missionary work 
The first Irappist nunnery w is the abbev of Les Chiret near 
Chirtrcs whieh dt Ranee ptrsuided to idopt his reforms Dom 


Augustine de Lestrange established another m 1796, and now 
there are fifteen with 350 choir nuns and 500 lay sisters One is m 
England at Stapchill, near Wimbome, founded in i8p2 

BiBLiooRAPfiY — See the Lives of de Ranc6 A mmute account of the 
observance is m de Ranc6 s Rigletnens de la Trappe (1701) The begin 
mng of the reform is told by Helyot, Htstotre des ordres rehgzeux 
(1718), vol vi ch 1, the developments under Dom Augustine dc 
I estrange are described m the supplementary matter in Migne’s Dtc 
ttonnaire des ordres rehgieux (1858) The whole subject is well treated 
by Max Heimbucher, Orden u Kongregatwnen (1907), vol i § 48, m 
the Catholic hncyclopaedta m Wetzer und Welte, Ktrehenlexteon (2nd 
ed ) and Herzog, Realencyklopadte (3rd ed ) A realistic and sympa 
thctic picture of Trappist life is the redeeming feature of J Buys 
man’s hn route (EC B ) 

TRAP-SHOOTING, shooting at live or clay birds released 
from traps In Great Britain shooting at live birds prevails, but is 
widely condemned In the United States the sport is almost 
wholly confined to shooting artificial birds Trap shooting began 
in America in 1825 

Cincinnati, 0 , is the recognized home of organized trap shoot 
ing m the United States, a club having been established there in 
1831 Glass balls were the first inanimate targets, with an im 
provement later m the form of feithers inside the globes which 
g'’ve an impression of game when struck Spring board traps 
catapulted the targets into the air Keen shots began club orgin 
ization over the country and regular competitions ensued New 
model traps were invented and with them trap shooting passed 
from the glass ball stage to the mechanism which tossed off the 
first saucer shaped clay disc or “brittle pigeon The Ligowski 
trap and bird the latter equipped with a sort of flipper which 
the machine engaged and slung to various tangents were pioneers 
These earlier traps were set in rows behind earth ramparts Poor 
trap delivery, small rotation imparted to targets, slower powders 
and tough composition of the “birds” caused the lower scores of 
those days But with the advent of smokeless powders, chilled 
shot, better targets and traps and above all better choke-bonng 
of guns, scores mounted and with them nation wide interest in 
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trap shooting Remote rural districts turned out gun clubs and 
as a result, the Inter State Trapshooting Association becime thi 
governing body of the sport in the United States 
Subsequently came the American Trapshooting Association with 
which were connected, more or less as financial backers, the gun 
and ammunition interests of the country The American Trap 
shooting Association was in turn passed over to the Amateur Trap 
shooting Association m 1923 With the formation of the latur 
issociation control and direction of trap shooting m the United 
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States (with Canadian affiliation) passed directly into the hands of 
the amateurs as distinguished from gun and ammunition firms 
having a commercial interest m the sport Amateur control has 
resulted in the foundation at Vandalia, 0 , of a permanent trap- 
shooting home and club grounds which is probably the most elabo- 
rate layout of Its kind m the world Here, usually in late August, 
IS decided, after a week of steady bring, the Grand American 
Handicap programme, culminating m the mam event of that name, 
the “Grand American ” 

Trap-shooting in the United States has shown a gratifying in 
crease since passing into the hands of the Amateur Trap- 
shooting Association A conservative estimate of the number of 
targets fired at in a season’s trap shooting m the United States 
and Canada, approximates 75,000,000 at least a million of which 
art thrown dunng one week’s programme of the Grand Amencan 
Ihe world’s record long run at single targets is held by a Cali- 
fornian, A J Stauber ot Los Angeles — 694 straight kills Stauber, 
in 1927, also compiled m his class shooting the highest percentage 
i\tr recorded m trap shooting, breaking 1,461 targets out of 
I 475 or an average of 9905% Mark Arie, of Champaign, 111 , 
broke the world s record for shooting double targets (two thrown 
Simultaneously at different angles) in 1926 at Denver, Colo 
breaking 168 consecutively 198 out of 200 for the high store 
An outstanding feature of the year 1927 was the breaking of 455 
str light targets dunng the Grand American Handicap programme 
by Guy Dcnng, president of the American Trapshooting Associa 
tion Notable among women trip shooters who have won national 
recognition are Mrs I rank Butler (the late Anfiie Oakley) and 
Mrs Adolph Toppprwem who achieved feats in trap shooting 
i\hich should last for years 

TRASIMENUS, LAKE, a lake of Umbria Italy, 12m W 
from Perugia, 843ft above sea level 50m in circumference, and 
8m to 14m across (Lat Trasumenu^ Lacm, Ital La^o Trast 
maw) Hiving no natural outlet, it was formerly subject to 
sudden rises, which occasioned inundations and these m turn 
malaria An artificial outlet was completed in 1898 from the 
south east corner of the lake to the Caina a small tributary of 
the Tiber The locality was the scene of the second great defeat 
suffered by the Romans during the Second Punic War 

In the early spring of 217 bc Hannibal left the winter quar 
ters (probably near Modena or Bologna) to which he had with- 
drawn after the victory of the Trebia (^q v) and crossed the 
Apennines, continuing his march by a shorter route thm the 
usual one, a route which obliged him to march through an inun 
dated and marshy district for four days and three nights Which 
pass it was that he took has been much discussed but it is most 
likely that he followed the modern route fiom Bologna to Bagni 
della Porretta, and thence went by the Colima pass to Pistoia 
1 rom here he passed through the (at that time) marshy district 
between Pistoia and Florence, and after resting his troops ad 
vanced towards Cortona and Lake Trasimenus his object in tak 
mg this route being, as Polybius tells us, to move onto the rear of 
the consul Flaminius, who was at Arretium (Arezzo) and, by this 
strategic surprise, gam an opportunity to fight with the advantage 
Fulfilling Hannibal’s calculation, Flaminius, on hearing that Han 
nibal was plundering the countryside, hastily started m pursuit, 
while the other consul Servilius, who was at Ariminum marched 
along the Via Flammia, their object doubtless being to attack 
him from two sides before he could reach Foligno But Flaminius 
idvinccd rapidly and without taking the most elementary pre 
cautions of scouting He probably reached the lake in i single 
diy’s march from Arezzo, m any case late in the evemng, and 
encamped by it, probably to the east of Monte Gualandro and 
west of Tuoro, and started early on the following morning along 
the north side of the lake, which was covered with a thick mist 

Hannibal as he marched along the shores of the lake, had not 
failed to notice the exceptionally good opportunities of surprise 
which the terrain afforded From the hiU of Montigeto, a little 
to the west of Passignano, to Torncella, where the road to 
Perugia and Foligno leaves the lake and climbs some 300ft in 
half a mile to the pass of Montecolognola over the hills which 
surround it, is a distance of some six or seven milts 1 or the 
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greater part of this the road runs along a narrow level strip of 
ground completely commanded by the hills which nst from the 
lake, while the ascent to the pass is shut m by hills m front and 
on each side, with the lake behind, so that it corresponds ex 
tremely well with the description of Polybius Even without the 
mist, which was of course an added advantage Hannibal would 
have been able to conceal the greater part of his troops behind 
hills or in dead ground at a comparatively short distance away 
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from the roid Flaminius on the other hand, was in an excep 
tionally unfavourable situition for resistance, there were three 
points at leist at which his army of some 30000 men (which 
marching in column would have forint d a length of some ten m ) 
could be easily split up by an attack, the narrow strip of land 
ilong the shores of the lake afforded them no room for retreat 
nor to rally, and there was no point where they could easily 
break through to the north 

Hannibal theiefore encamped on the pass from which he 
could command a view of the defile as far back as Passignano and 
kept his hewy Spanish and African troops under his own com 
mand to hold the pass while the light troops were placed on the 
left, behind Montecolognola itself and the Gauls and cavalry 
formed the right wing which extended along the hills above the 
lake as far as Montigeto, the cavalry being placed at the begin 
ning of the defile, and concealed behind the hill of Montigeto 
so as to be able to close the defile as soon as the last units of 
Flaminius’ army had entered it So the Romans marched on to 
their doom, and when the head of their column came into con 
tact with the troops in the centre at the pass of Montecolognola 
concealment was neither possible nor indeed necessary and 
Hannibal gave the signal for a general attack The greater part 
of the army was already in the trap and was attacked on all sides 
from the higher ground, so that, we arc told the centurions and 
tribunes could not even understand the situation still less do 
anything to help it, and the Romans were mostly slam in their 
marching formation without having any opportunity of defend 
mg themselves or realizing what was to be done Many of them 
were driven into the lake and met their death there 

The head of the column, however, which was naturally more 
prepared to offer effective resistance to a number of some 6 000 
men, ralhed and advanced against the pass Ihey succeeded m 
piercing through the light troops on Hannibal s left in a south 
crly direction, and only when they had done so found that there 
were no other troops opposed to them From the high ground 
they had reached they were iblc now that the mist hid cleared 
lo see the full exUnt of the disaster but as (hey were unibk 
to offer any issistance they niirchccl off to an unnamed Etrusem 
village, where they surrendered to Mahaibal on the following 
day, in the vain hope of being set fret if they laid down their 
arms, but with the rest of the prisoners (another 10,000 or so) 
they were all thrown into chains Ihe number of killed was about 
15,000, while the Carthaginian losses were only ibout i 500 

It IS the only instance in history of a general lying in ambush 
with the whole of a large army and accounting for practicilly the 
whole of the troops opposed to him, and it was thanks to the 
favourable nature of the ground, the carelessness of FI iminius and 
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the fortunate circumstance of the morning miBt, a brilliant luc- 
cess Kromayer s account of the battle, which we have followed, 
fits m with the account of Polybius and with the actual terrain 
better than any of the rival theories which have been advanced 
Of these, the only one deserving of consideration is that which 
asserts that the battle took place a good deal farther to the west, 
in the valley of Monligeto, near the village of Tuoro But here 
there is no long dehle where an army on the march could be 
attacked — only a quite short one at Borghetto, close to the shore 
of the lake and too narrow for the passage of an army 
Imratdufdy after this terrible defeat the Romans suffered a 
minor discomfiture Servilius, who was hastening to his col- 
ic igue’s assistance had sent his civ dry, some 4,000 men, under 
C (entcnius, ahead of his mam body Hannibal sent Mahar- 
bal with the light troops and part of his cavalry against him, 
and an engagement followed in which, according to Polybius, 
the Romans lost half their forces while the rest sought shelter 
on a hill, but were surrounded and taken prisoners the next day 
(9er Callk ui a ) 

J Kiomavcr Anttke S( hlachifelder, 111 i, 148 sqq (1914) 

(T A) 

TRASS, the lord mine of i volcinic tuff occurring m the 
Eifel, where it is worked for hydraulic mortar It is a grey or 
cream coloured fragmental rock, largely composed of pumiceous 
dust ind miy be rcgirdcd is a trachytic tuff It much resembles 
the Italian puzzohin and is applied to like purposes Mixed with 
hmc and sand, or with Portland cement, it is extensively employed 
for hydraulic work, especially in Holland, whilst the compact 
varieties have been used aa a building material and as a fire stone 
m ovens Trass was formerly worked extensively in the Brohl 
valley and is now obtained from the valley of the Nctte 
TRAUN, OTTO FERDINAND, CotmrvoN Abenspfro 
IJND (1677-1748), Austrian field marshal, was bom at Oldenburg 
on Aug 27 1677 of a noble family In i6()3 he left the Univer 
aity of Halle to serve with the Prussian forces in the Low Coun- 
trus After seeing much service in the War of the Grand AIli- 
anct, he entered th( imperial army 

In the War of the Spinish Succession, Traun served with dis- 
tinction in Italy and on the Rhine till 1709, when he became 
licutenmt colonel and aide de-camp to Field Marshal Count Guido 
Starhemberg (i6‘>4-i7^7) m Spam A year later, he was made 
colonel, and in 1712 chief of a regiment of foot At hrmcivilla 
m Sicily (June 20, 1719) ht received a severe wound He was 
promoted General I eldwachtmeister in 1723 In 1727 he became 
governor of Messina, and in 17^^ lieutenant field marshal 
In 17^4 he won a Europe in reputation by his defence first of 
the pass of S Germane and then of the half ruined fortress of 
Capua He was promoted Feldzeugmeister and employed m a 
semi political command in Hungarv, then as commander in chief 
m north Italy and interim governor general of the Milanese In 
1741 he was made a field marshal In the War of the Austrian 
Succession (qv) he commanded in Italy till 1743, when, on the 
death of Field Marsh il Count Khevenhiiller (qv) he was made 
the principil military adviser of Pnnee C harlts ot Lorraine (qv ), 
commmding the Austrians m Bohemia and on the Danube, whose 
successful operating he inspired Traun s last active service was 
the command of an army sent to I rankfurt to influence the elec- 
tion of a successor to Charles \II Ht died at Sibiu (Hermann 
stadt) leb 18 1748 

Sec Biagraphten k k Heerfuhrer herau^egeben v d DirehUon des 
k und k Krtfgsanfuv, Thurhtim f M OUo Ferdinand Graf v 
Abensperg und Traun 

TRAUTENAU see Trutnov 

TRAVANCORE, a stitc of southern India Area 7,625 
sqm In 1921 the populition was 4006062 The state stinds 
Htventienth among the native states of India in area and third in 
population Trivancort extends more than 150 n along the west 
coast as far as Cape Comorin the southernmost point of the pen 
msuLi The Western Ghats rising to in elevation of 8000 ft and 
clothed with forests, throw out spurs towards the coast, along 
whuh there is a belt of flat country of about 10 ni in width It is 
covered with coco-nut and areca palms which to a great extent 


constitute the wealth of the country The whole surface is undu 
lating, and presents a senes of hills and valleys traversed from 
east to west by many rivers, the floods of which, arrested by the 
peculiar action of the Arabian sea, spread themselves out into 
lagoons or backwaters, connected here and there by artificial 
canals, and forming an inland line of smooth-water communica 
tion for nearly the whole length of the coast The chief nver is 
the Periyar, 142 m in length Other important rivers are the 
Pambai and its tributary the Achenkoil, the Kallada, and the 
Western Tambrapami, on which there is a reservoir irrigating 
about 70 000 acres Mica, monazite and ligmte occur Elephants, 
bison, etc , are still found in the Cardamom hills Travancore has 
an abundant rainfall The principal ports are AUeppi, Quilon and 
Paravur, but there is no real harbour The Cochin-Shoranur and 
the Tinnevelly Quilon railways pass through the state The Pen 
yar irrigation project conducts water through the Ghats in a tun 
nel to irrigate the Madras district of Madura, for which com 
pensation of Rs 40 000 is annually paid to Travancore Rice is 
the staple crop Other products are pepper, tapioca, coco nuts 
cardamoms, coffee, tea and rubber in the hills Trade is large, the 
chief exports being copra, coir and other coco nut products, 
pepper, tea, rubber, fish, etc Cotton is woven and matting made 
The capital is Trivandrum The tribute is £53 333, and there is a 
military force of about 1,500 The maharaja of Travancore claims 
descent from Cheraman Perumal, the last Hindu monarch of 
united Malabar, whose date is variously given from ad 378 to 825 
Though he is a Kshatriya, the succession follows the local custom 
of inheritance tlirough females, consequently his samd of adop 
tion authorizes him to adopt sisters' sons For some generations 
the rulers have been men of education and character, and the 
state is conspicuous for good administration and prosperity 
There is a popular assembly, with women on an equal footing 
with men as voters and members, and a legislative council, 
remodelled in 1921 Primary education is free The state came 
into direct relations with the British government m 1923 Native 
Christians, chiefly of the Syrian rite, form nearly one fourth of 
the population 

TRAVELLER’S TREE, a remarkable tree, native of Mada- 
gascar and Reunion, with a straight stem reaching 30 ft in 
height and bearing at the top a number of large long-stalked 
leaves which spread vertically like a fan The leaf has a large 
sheath at the base in which water collects m such quantity as to 
yield a copious supply — ^hence the popular name The plant is 
known botanically as Ravenala madagau arte fists 

TRAVERSE CITY, the county seat of Grand Traverse 
county, Michigan, USA, on Grand Traverse bay (Lake Michi 
gin), T«;o m N of Grand Rapids, at the mouth of the Board 
man river, which widens here into a lake It is on Federal high- 
ways 31 and 13 1, and is served by the Manistee and North East- 
ern, the Pennsylvania and the Pere Marquette railways, motor- 
bus lines and lake steamers The population was 10,925 in 1920 
(85% native white) and was estimated locally at over 13 000 in 
1928 The city has various manufacturing industries, with an 
output in 1925 valued at $3 460,882 It is the seat of the Northern 
Michigan Hospital for the Insane (1885) It was settled m 1847 
incorporated as a village m 1881, and chartered as a city in 1895 

T]^V£RSER A long very shallow structure running on a 
number of wheels, and used to transfer locomotives, carriages 
and wagons from one line of rails to another The vehicle is 
hauled on to the rails which are fixed to the platform of the 
traverser, and the latter is then moved on its several sets of rails, 
by hand, steam, or electric power, until the vehicle comes into 
line with the d^Sited position There are two types, surface tra- 
versers for carnages and wagons, and pit traversers for locomo 
lives, carnages and wagons The surface type has the traverser 
traclu and the vehicle tracks at the same level, enabling through 
ways to be provided at any position across the traverser track 
Die pit design has the traverser rails sunk at a lower level, and 
is used chiefly m or between Shops manufacturing or repairing 
rolling-stack The vehicle rails are level with those from which 
the stock IS taken and replaced, so that running on and off is 
simple The surface machme must have a certain depth of con- 
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struction, hence the rails upon which it receives the carnage must 
be at some distance above the ground rails, and to enable the 
stock to mount the traverser, ramps (inclined rails) have to be 
provided at the ends 

The Stokes surface traverser is built up of steel plates and 
girders m such a manner that the distance between the respective 
heights of the rails can be as little as four inches This is im 
port ant on account of the large amount of bogie stock now used, 
the SIX or eight inches difference m ordinary surface traversers 
being too great to enable these to mount without seriously strain 
mg or damaging the bogie and its parts Another style, the 
Bowtell, has the traverser vehicle rails ramped for a short dis 
tance from the ends Thus when the back wheels of the bogie 
begin to mount the ordinary ramps not on the traverser, the 
front wheels are mounting those on the traverser By this means 
a vehicle may mount a traverser which has deep construction, 
without injury, the angle of tilt being no greater than that which 
occurs when mountmg the Stokes shallow type above mentioned 

TRAVERTINE, a calcareous deposit formed by springs 
(See Sinter ) 

TRAVIES DE VILLERS, CHARLES JOSEPH 

(1804-1859), French painter and caricaturist, was born at Win- 
therthur, Switzerland, on Feb 21, 1804 He studied first m 
Strassburg and later at the Ecole des Beaux Arts m Pans He 
began as a portrait painter but later devoted himself almost en- 
tirely to caricature, finding that his greater talent was m that 
direction He was a founder of Charivari and later of La Can» 
cature ind a prolific contributor to both journals His numerous 
humorous sketches appearing m the latter magazine were later 
gathered into such volumes as La galerie de^ ^ptcurtens, Les con 
trasfes, Tableaux de Parts, La vie htttraire and Comme on dine 
h Pans These burlesque studies of Parisian life, remarkable for 
the obstrvational powers shown and full of wit, were immensely 
popular The senes was continued in Les Fran^ats peints par 
cm mimes, les ruts de Pans, Le mtrotr grotesque and, doubt- 
less the most notable of all, Mayeux From 1848 to 1855 he 
assisted in the illustration of Balzac’s novels His large painting 
‘ 7 t»us et la Samaritdine’^ (1853) was acquired by the State He 
died m Pans on Aug 13, 1859 

His brother Edward Travtes, also a painter, was known for 
his still hfe and his excellent animal studies 

TRAVNIK, known till the iSth century as LaSva a town in 
Bosnia, Yugoslavia Pop (1921) 6,334 It is built round a steep 
mass of rock, with the tempestuous LaSva at its base, and crowned 
by an old Turkish citadel Travnik is very picturesque, with its 
minarets and narrow lanes, bordered by quaint old wooden houses, 
and its busy bazaar There arc some good modern barracks and 
public buildings, a tobacco factory, a State stud farm and horti- 
cultural school, and an English establishment for woodwork 
Sheep rearing is the principal occupation on the surrounding 
heights, and some horse breeding is also earned on Many Roman 
remains are found in the district During the 15th century the 
town was the stronghold of the Bogomils, and from 1686, after 
the downfall of the Turks in Hungary, to 1S50, it superseded 
Banjaluka as the capital of Bosnia 

TRAY, a flat receptacle with a raised edge used for a vanety 
of purposes, chiefly domestic The tray takes many forms — 
oblong, circular, oval, square — and is made m a vast number of 
matenals, from papier mllch6 to the prcaous metals The tca- 
tny 15 the most familiar form , next to it comes the small round 
tray, usually of silver or electroplate, chiefly used for handing 
letters or a glass of wine When thus employed it is usually called 
a “waiter’* The English tea trays of the latter part of the i8th 
century were usually oval in shape and sometimes had handles, 
mahogany and rosewood were the favourite materials Sheraton 
and Shearer, among other cabinet makers of the great English 
period, are credited with trays of this type These were succeeded 
in the early and rtiid-Victorian penod by trays of japanned iron, 
which possessed no charm but had the virtue of durability 
Sheffield plate snuffer-trays of satisfying simplicity were made m 
large numbers, and are now much sought after 

TRAY-LANBSCAPE. For discussion of various aspects 


see the arUcles Bon Seki, Bon Kei, Hako Niwa 
TRAZ, ROBERT DE (1884- ), trench author, was 

bom in Pans on June 14, 1884 He studied law in his native city 
and ifterwards lived m England and Italy, estabbshing himself 
finally m Geneva, Switzerland, where in 1920 hi founded la 
Revue de Gtn^vc He first won notue as a novelist by his Au 
temps de la jeunesse (1908) He has sintt ])ublis!»h(d a seras oi 
novels and short stones which have received liotral critical 
praise among them \ivre (1910), dt^urs du cotur, Uhommi 
dans le rang, Comphcis (1924) , Uccorchi (19^7), and La pun- 
tame et Vamour (1928) They indicate a writer possessed of a 
pleasant narrative turn unusual obsor\atiornl powers, and a fine 
sensitiveness He has travelled widely and his essays collected in 
Dipay stnents (1923) and Le depaysmetUs de VOnmt (1926) are 
of more than ordinary interest 

TRAZ-OS-MONTES, an ancient frontier province in the 
extreme N E of Portugal, bounded on the N and E by Spam 
S by the nver Douro which separates it from Beira and W by 
the Gerez, Cabreira and Marao mountains, which separate it from 
Entre Mmbo c Douro Pop (1920) 405801 area, 4163 sqm 
For administrative purposes Traz-os Montes wis divided in 1833 
mto the districts of Braganza (q v) and Villi Real (qv) 

TREACLE, the thick viscid syrup obtained in the early 
processes of refining sugar, the uncrystalhzable fluid obtained 
in the process of procuring refined crystallized sugar lieing known 
as “golden syrup” and the drainings from the crude sugar as 
“mokfiscs” (see Sugar Manujacture) The word was prop 
erly and first used for a medical compound of varying ingre 
dients which was supposed to he a sovereign remedy against 
snake bites or poison generally A well known specific was 
Venice treacle Thertaca Andromachi a compound oi a large 
number of drugs 1 educed to an electuary a medicinal com 
pound prepared with honey, which dissolves in the mouth 
The old French tnacle, of which treacle,” earlier “triacle,” is an 
adaptation is a corruption of ihenaqut I atm theruica, Greek 
SrjpiaKd (sc htcrally drugs used as an antidote against 

the bite of poisonous or wild animals (^piov^ dim of wild 
beast) The word ^ triaclt” came to be used of any remedy 
or antidote The composition of electuirics with honey or syrup 
naturally transferred the name to the most f imihar syrup, that 
oMamed from the drainings of sugar 

TREADMILL, a penal appliance introduced by Sir William 
Cubitt m 1818 and intended by him as a means of employing 
cnmmals usefully It was a large hollow cylinder of wood on an 
iron frame, round the circumference of which were a senes of 
steps about 7^10 apart The cnminal, steadying himself by hand 
rails on (ither side trod on these his weight causing the mill to 
revolve and compelling him to take each step m turn 

By the Prison Act, 1863 every male prisoner over 16, sen- 
tenced to Eird labour, had to sjiend three months at least of his 
sentence m labour of the first clxss This consisted pnmanly of 
the treadmill, or, as an alternative the crank The latter consisted 
of a small hand wheel, like the paddle wheel of a steamer revolv 
ing in a box Both treadmill and crank were m time made to sub- 
serve useful purposes but both hive gradually been abolished in 
1895 there were 39 treadmills and 29 cranks in use in English 
prisons, and these had dwindled down to 13 and five respectively 
in 1901 They are now disused 

The fundamental idea of Cubitt ’s invention, le, procunng 
rotary motion for industrial purposes by the weight of men 
or animals, is very old “Tread-wheels,” of this type, usually 
consist of hollow cylinders, round the inner surface of which a 
horse, dog or man walks, foothold being kept by slabs of wood 
nailed across at short intervals 

TREASON, a general term for the crime of attacking the 
safety of a sovereign State or its head The law which punishes 
treason is a necesSiiry consequence of the idea of a State and is 
essential to the existence of the State Most if not ail, nations 
have accordingly, at an early period of their history made pro 
vision by legislation or otherwise for its punishment 

The law of England as to treason corresponds to a considerable 
extent with Roman law, in fact, treason is treated by Blackstont 
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IS the equivilent of the cnnun laesat nwt( statis The history of 
the crime in the two s> stems agrees in this that in both the law 
was settled by legishtion at a eompiratively early period and 
subsequently devdotied b> judicul construction In both too, 
thtre w( re exception il features eiistmguishing this crime from other 
offences Tre isori wis the subject of legislation in mmy of the 
pre Conquest eotks The hws of Alfred and Aethelred punished 
with death in> unt plotting against the htf ot the king The 
I Hfitnit Pnmt [)ut anyone slaving the king’s messenger in ! 
the king s mtriy The (nine was shortly defined by Glanvill and 
It 1 grt iter length by Britton and by Braeton, who follows 
Roimn hw elosely 

Fht offin(( of high treason wis not precisely defined by the 
common liw (i Ilile 76) and until the pissing of the Treason 
Act I SSI dtiitndtd much on the opinions of the king and his 
judges Thit st itutc iiipc irs to be the answer to a iietition of th( 
Commons in 1348 (1 Hale S7) pra>ing for a dehnition of the 
offence of iceroiehing royal power a chirge on which several 
persons — not ibly (nveston ind the Dcsf>ensers — had suffered 
Iht oftenees mide high treason by the st itute which still remain 
arc these (1) to eompiss or im igme the death of the king the 
queen or their eldest son and heir, (2) to violate the kings 
eompinion or his eldest daughter unnurned or (he wife of his 
eldest son and heir (s) to levy wir igiinst the king in his realm, 
or he adherent to the kings enemies in his re dm giving them 
111(1 and comfort in the re dm or elsewhere (4) to slay the chan 
cellor treasurer or thi king’s justices of the one bench or the 
other juslitcs in evie or justices of assi/c ind ill other justices 
assigned to hear and deterniine being m their phees doing their 
offices In ill eases of treison not spec died in the statute the 
justiees before whom the c ise came ire to t irry without going , 
to judgment until the ciuse his been showed and declared before 
the king and his parliament whether it ought to be judged treason 
or felony The st itute so tar as it defines the offence of high 
treason is still hw 

The statute dso treated as high treison forgery of the great 
or privy si al counterteiting the king s com ind importing counter 
felts thireof ind this was the hw until rS^2 These offences are 
now felonies uncici the ( oinige Offences Aet 1861 and the 
forgery Act icjn B dso defined pett\ treison (now merged in 
wilful murder h> s S of the Offences against the Person Act 
iS6i) is the sluing ol a mister bv his servant a hush ind by his 
wife or a piclate hv i rnin secuhr or religious owing him 
dlegianee Between t^c:t and miru new offences were made 
tre ison hut most of the Acts ere ding these new treasons were 
rejaealed at the earliest opportunity liy parliiment The reign 
most prolific in st dutory additions to the law of Ire ison wis that 
of Henry VIII The Acts of this period were repealed m 
and the Aet of is*?! w^is then midt the stand ird of the offence 

Besides the Acts of issi and is S3 the tollowing statutes are 
still in forte with respect to the substintue law ol treason By a 
statute of 1495 persons serving the king (U fado in war arc not to 
he conMcled of treison agiinst the king dt mri By an Aet of 
T702 it IS treason to endeavour to hinder the next successor to the 
crown from succeeding and bv the Succession to the Crown Aet 
1707 it IS treason malieiously advisedly and directly by writing or 
printing to maint iin and affirm thit any person has a right to the 
crowm otherwise thin according to the Acts of Settlement ind 
Union or thit the Crown and pirlnment cinnot pass statutes for 
the limitation of the succession to the crown Bv the Treason Aet 
1796 made perfictual in 1817 the definition of treason is extended 
so as to include plots wdhin or without the realm to cause the 
death or destruction or anv bodilv harm tending to the death 
destruction maiming or wounding imprisonment or restraint of 
the king his heir or successors if such plots are expressed by 
publishing anv printing or writing or bv iny overt act or deed 
Since that ditc no new forms of treason have been created 

Punishment — The punishment of treison at common law was 
birbarous in the extreme The sentence in the case of i man was 
that the offender be drawn on a hurdle to the place of execution 
that there he be hanged by the neck but not till he be dead and 
that while yet alive he be distnibowtlled ind that then his body 


be divided into four quarters the head and quarters to be at the 
disposal of the Crown Until 171^0 at common law a woman was 
drawn to the place of execution and there burned In that year 
hanging was substituted for burning in the case of female traitors 
In 1814 the part of the sentence relating to hanging and to dis 
cmbowellmg was altered to hanging until death supervened 
Drawing and beheading and quartering after hanging were abol 
ished m 1S70 The Act of 1814 in the case of men enables tht 
! Crewn by wirrint under the sign m inual countersigned bv i 
secretary of St ile, to change the sentence to beheading Attainder 
md forfeiture for treason ire abolished by the Forfeitures Aet 
1870 except where the offender has been outlawed 

Trials for treason m Great Bntun and Ireland were at one 
time frequent and oceu[)y a large part of the numerous volumes 
of the State Inals Some of the more interesting may be men 
tioned Before the Statute of Treasons were those of Gaveston 
and the Despensers in the reign of tdward II on charges of 
accroaching the royal power After the statute were those (some 
before the peers by tri il or impeachment, most before the ordi 
nar> criminal courts) of Empson and Dudley, Fisher Mol*e the 
earl of Surrey, the duke of Somerset Anne Boleyn, Lady Jane 
Grey Sir Thomas Wyatt Cranmer, Mary Queen of Scots, Sir 
Walter Rileigh Strafford Laud Sir Henry Vine and other 
regicides William lord Russell Algernon Sydney the duke of 
Monmouth and those implicated in the Pilgrimage of Grace the 
Gunpowder Popish Rye House ind other plots Occasionally the 
result of a trial was confirmed by statute In some of these tnals 
as IS well known, the law was considerably strained in order to 
ensure a conviction Since the Rev^olution there have been the 
e ises of those who took part in the risings of 1715 and 1745 Lord 
, George Gordon in 1780 Thom is Hardy and Horne Tooke m 
1794 the C ato Street conspirators in 18 -o Thomas I rest m 1840 
Smith 0 Bnen in 1848 

Recent Trials — Most of the early treason trials are reported 
m Howell’s State Tnals and the New Serus of State Tnals There 
ire however two recent tnils for high treason which may he 
referred to A case arising out ot the South Afncan War 
was the trial at bar of Arthur 1 ynch for high treason in 1903 
{Rex V Lynch, 20 Cox CC 468) It was there decided that 
the N ituralization Art 1870 docs not {lermit naturalization in i 
foreign State at war with Great Bntiin and therefore a British 
subject who renounces his allegiance and attempts to procure 
himself to be naturalized m an enemy s country m time of war 
IS guilty of high treison It was ruled that a person cannot be 
come naturalized in a State with which his country is at war, for 
the act of becoming naturalized under such circumstances is 
itself an act of treason The accused wis sentenced to death but 
the sentence was afterwards commuted and he subsequently 
received a pardon The most important case dealing with high 
treason in recent years was that of Rex v Casement, the trial at 
bar being reported 25 Cox C C 480, and the decision of the 
court of criminal appeal in the same volume on p ‘;o3 Sir 
Roger Casement was charged with high treason during the World 
War ind it was there held by the court of criminal appeal affirm 
ing the decision of the king’s bench division at the trial at bar 
that if a man is adherent to the king s enemies in his realm bv 
giving to them aid and comfort in the realm, or if he is acl 
herent to the kings enemies elsewhere that is, by giving them 
aid and comfort elsewhere he is m either ease adherent to the 
king’s enemies and commits the offence deehred to be high 
treason by the Treason Aet 1351 It was also held by the king’s 
bench division that if a man — ^a British subject — does any act 
which fitrengthons or tends to strengthen the enemies of the king 
m the conduct of a war against the king, or if he does any act 
which weakens or tends to weaken the power of the king and of 
the country to resist or attack the enemies of the king and the 
country he commits the offence of giving aid and comfort to the 
king’s enemies and is guilty of high treason Sir Roger Casement 
was convicted sentenced to death and executed 

No amount of residence abroad exempts a British subject from 
the penalty of treason if he hears arms against the king unless he 
has become naturalized as the subject of a foreign State before the 
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outbreak of the war m which he bears arms To become natural- 
ized as the subject of an enemy during a war is (as decided in 
Rex V Lymh) in itself an act of treason It is well established 
that an alien resident within British territory owes local allegiance 
to the Crown and may be indicted for high treason, and there are 
numerous instances of prosecution of foreigners for treason, the 
most recent being de Jager v Attorney Gtmral of Natal (i907> 
\C 326) 

Court of Trial — ^Four modes of trying high treason still re- 
main, viz , impeachment, trial of a peer by his peers, trial by court 
martial, and trial by jury on indictment before the High Court 
(generally at bar) or a court of assize or a special commission 
The offence is not triable at quarter sessions At common law and 
under the Act of 1543 a peer and, by an Act of 1441, a peeress 
m right of her husband, are triable for treason before the House 
of Lords, or, when parliament is not sitting, in the court of the 
lord high steward 

Procedure — In certain casts of treason the procedure on the 
trial is the same as upon a charge of murder Those cases, which 
are statutory exceptions from the statutory procedure prescribed 
for the trial of high treason and misprision thereof, are (a) Assas 
smation or killing of the king or any heir or successor of the 
king or any direct attempt igainst his life or any direct attempt 
against his person whereby his life may be endangered or his per 
son may suffer bodily harm (tSoo, 1817), (h) attempts to injure 
in any manner the person of the king (1842) 

In all other cases of treason the procedure is regulated by Acts 
of 169s, 1708 and 18 ’5 A copy of the indictment must be de 
livered to the accused ten days at least before his arraignment, 
with a list of the witnesses for the prosecution (1708) and a list 
of the petty jury except in the High Court, where the petty jury 
list IS to be delivered ten diys before the trial (1825) The ac 
Lused IS entitled to be defended by counsel, and on application 
to the court may have two counsel issigntd to him (1695), a right 
extended in 1746 to impeachments for treason Witnesses for the 
defence hive since 1702 been exammible upon oath The accused 
niiy by the Criminal Evidence Act 1898 consent to be called as 
witness for the defence It is doubtful whether the wife or hus 
band of the accused is a compellable witness for the Crown 
( irchb Cnm Pleading, 27th td , 477) 

Prosecutions for treason must be begun within three years of 
the offence, except m cases of attempts to assassinate the bng 
The rules as to the indictment are stricter thin in the case of 
felony and misdcrnc inoui much of the modern statutory power 
of amendment not extending to indictments for the graver offence 
No evidence may be given of any overt act not expressly stated in 
the indictment The accused is entitled to {leremptory challenge 
of ^5 of the jurors summoned for the petty jury but they need 
not now be fretholdcis The accused can be convicted only on his 
own confession in open court or by the oath of two witnesses 
(ithcr both to the same overt act charged, or one to one overt act 
ind the other to another overt act of the same treason If two or 
more treasons of different kinds are charged on the same indict 
rnent, one witness to prove one treason and another to prove an- 
other are not sufihcient for a lawful conviction Persons charged 
with treason are not admdted to bail except by order of a secre 
tary of State or by the High Court (kb d ) or a judge thereof in 
vacation Witnesses for the defence are examined on oath and 
their attendance is secured in the same way as that of witnesses for 
the Crown (1695) 

Finally it must be noted that there can be no accessories before 
or iftcr the fact to trcison Evcr> person who incites, aids or 
ibcts treason is a traitor, and must be indicted is i princijial 

Misprision of Treason — This consists m the concealment or 
keeping secret of dn> high treason This offence was m 1552 de- 
clared to be high treason but the former law was restored in 
It IS in indictable common liw misdemeanour, not tri 
able It quarter sessions md the procedure for the trial oi mis- 
prision of treason is the same as in the cast ol high treason Ihe 
punishment is imprisonment for life and forfeiture of the offend- 
<rs goods and of the profits of his hnds during his life The 
forfeitures are not ibohshcd by the Forfeitures Act 1S70 There 


is no case of prosecution of this offence recorded during the last 
century 

The necessity of prosecutions for treason has been grtatl> Its 
sened by a series of statutes beginning m 1744 which provide for 
the punishment as felonies of certain acts which might tall within 
the definition of treason piracies (1744) incitement to 

mutiny (1797} unlawful oiths including oaths to commit treason 
(1797 1812), and aiding the escape of prisoners of war (iSi ) 
By the Treason Act 1842 it is a high misdemeanour punishable 
by penal servitude for seven >cars wilfully to discharge point 
aim or present at the person of the king any gun or other arms 
loided or not, or to strike at or attempt to throw anvthing uijon 
the king’s person, or to produce iny firearms or other arms or an> 
explosive or dangerous matter near his person with intent to in 
jure or alarm him or to commit a breach of the peace fht 
offence is one of the few for which flogging may be awarded 

By the Treason I dony Act 184S si it wis midc a tclonv 
punishable by f)enal servitude for life within or without the United 
Kingdom to plot (0) to deprive or depose the king irom the 
style, etc , of the imperial crown of the United kingdom (b) to 
levy war against the king in any pirt of the United Kingdom in 
order by force or constraint to change his measures or (ounsels or 
to put force or constr iint on or to intimidate or overawe either or 
both houses of parliament (c) to move or stir any foreigner with 
force to invide the United Kingdom or any of the kings domin 
ions The plot to be within the Act must be expressed by publish 
mg m printing or writing or by in overt act or deed For othci 
offences more or less nearly connected with treason reference miy 
be made to the articles Libel, Oaths, Petition Rioi 
Si DITION 

The Act of 1848 docs not abrogate the Treason Act ol 
but merely provides an alternative remedy But with the exception 
of the ease of Lynch in 190^ ind of Casement in 1916 all proseeu 
tions in England for utfcnccs of i treasonable char ictcr since 1S4H 
have been for the felony creited by the Act of 1848 Ihc pro 
cedure in the case of all the offences under the Act of 1S48 is gov 
erned by the ordinary rules as to the trial of indictable otf cnees 
and the accused mav be convicted even though the evidence proves 
acts constituting high treason Principals in the second degree ind 
accessories before the fact are punishable as principals, and 
ucessories after the fact by two years hard labour 

(W 1 C , W m B H ) 

UNITED STATES 

The extent to which the crime of treason had been warped n 
early English history played an important part in restncting the 
character of the crime m America bv constitutiemal means The 
United States Constitution expresslv forbids Congress md the 
Stitcs from piassing bills of attainder or ex piost ficto laws It 
further defines the crime of treason as follows ‘ Treason against 
the United States shill consist only m levying war against them 
or in adhering to their enemies, giving them aid and comfort No 
jxirson shall be convicted of treason unless on the testimony of 
two witnesses to the same overt act or on confession m o[Kn 
court The Congress shall have power to declare the punishment 
of treason, but no attainder of treason shall work corruption of 
blood, or forfeiture except during the life of the person attainted ” 
This definition embraces only treason against the United States 
Treason against a State is also possible and as such is governed by 
State laws or constitutions Treason against a StUe, however, 
usually in /olves an ittcmpt to withdraw the State from the Union 
and thereby prevent the txcrcisc of nitional sovereignty within 
the limits of the Stiti md thus bciomes merged in treason 
against the Unitid St ites Consequently the crime of treason 
against a State is little known in Amenc in law 

The constitutional definition of treason is m part taken from 
the old English Stitutc of *.4 I clw HI Congress in 1790 md iS() 
provided lor its punishment by prtsinbmg thi death penalty as a 
maximum md i minimum ^xn illy ol hvevears impnsonment md 
a $10 000 tine provisions which h ivc been r irritd forward into the 
existing laws (// S Cod( Tit iS §a) Congress has no power to 
enlarge the constitutional definition though it may make other 
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Offences which are treasonous in character felonies and punisbahle 
as such Thus misprision of treason, or the failure to disclose 
knowledge of the commission of acts of treason, is made a felony 
(US Code, lit j8, §?), trading with the entmy, seditious Utter- 
ances insults to the dag, obstructing recruiting, and like offences 
have been made Federal enmes None of these, however, carries 
the death penalty 

The question of what acts constitute treason was brought to 
the forefront in the heated trial of Aaron Burr for treason in 
iBoy Ihe opinion of Chief Justice Marshall m this case of U S 
V Burt, 4 ( ranch 47c, -25 Fed ( as sitting as circuit judge in 
the circuit court of Virginia, remiins the landmark of American 
law upon the subject of treason Under the principles there laid 
down levying war must compiist more than a conspiracy to make 
war or an intention to go to war There must be an actual going to 
wir proved by open deed The employment and exhibition of 
force thus becomes ntetasary A secret furtive assembly without 
the aptiearancf of foice nor m a condition to make war, how 
ever treasonable its purpose cinnot constitute treason It is not 
essential that any blow bt struck provided that the assemblage be 
m a condition to use force and have the intention to carry out 
their purpose by violence A procurement to commit treason is 
also treason for the American law accepts the English principle 
that what will make a mnn an accessory m felony makes him a 
principal m treason But in such a case it is the act of procure- 
ment of the treasonous assemblage not the acts of the assemblage, 
which is the overt act of treason that must he testified to by two 
witnesses in order to convict him The difficulty of proving the 
procurement m this manner, m procurement is generally a secret 
transaction, his made conviction for procure me nt of treason a 
practical impossibility This ruling of Chief Justice Marshall, 
severely criticized at the time was responsible for Burr's acquit- 
tal upon the charge of treason 

The second clement in the constitutional definition of treason, 
idhenng to the enemies of (he United States and giving them aid 
and comfort has caused less difficulty I umishing the enemy with 
such facilities as are needed for the prosecution of war, such 
as ammunition supiilies and me ms of transportation constitutes 
treason The acts which constitute treason need not be done by a 
citizen of the United St ites, but inasmuch is any alien temporarily 
resident within the United States and under the protection of the 
sovereign owes it i duty ot allegi met so long is he remuns within 
the United St itcs his hrt ich of illcgimcc c in constitute treason 
Carhsli v Vmtui Sfati ^ t 6 Wall 147 (1S72) 

Prosecutions for tieason as any hederal crime are cognirablc 
solely by the 1 edcral eourts Suth prosecutions occurred miinly 
during three periods in American history During the American 
Revolution they were cognizablt only bv the State eourts no 
Federal courts for the trial ot cTiniinil cises being in existence at 
the time Ihe Whiskey RtbellKm in Pennsylvania shortly after 
the organization of the I iderd Ciovernment brought forth a few 
casts Ihe opposition of the New England btates to the Wir of 
1S12 brought to pass additional prosecutions for treason The 
Civil War of course wis most prolific of treason but the Presi- 
dent’s {>roclimation of 1868 of pardon and amnesty brought all 
treason prosecutions to an end The World War developed no 
treason cases, though numerous prosecutions for seditious utter- 
ances and conduct were initiated under the Espionage and Trad 
mg with the Lnemy Acts The most famous cases of treason con 
corned Aaron Burr John Brown of Harper’s Ferry fame, and Jef 
ferson Davis president of the Confederate States Brown was con- 
victed and hanged the President’s proclamation of pardon re- 
prieved Davis before he came to trial (J M La ) 

TREASURE TROVE, the legal expression for com, bullion, 
gold or silver irtules found hidden in the earth, for which no 
owner can be discovered ( Set C orona ) 

As ieuelalisni sprcul over Europe and the prince was looked 
on as the ultimate owner of all Imds his right to the treasure 
trove became actordmg to Grotius, /tiv commune et qnan 
in England, Germany France, Spam and Denmark 
In England for centuries the right to treasure trove has been 
m the Crown, who may grant it is a franchise It is the duty 


of the finder, and indeed of any one who acqtiirea knowledge, to 
report the matter to the coroner, who must forthwith hold an 
inqueat to find whether the discovery be treasure trove or not 
Concealment is an indictable offence In the statute De officto 
coronatoris 1276 the coroner is enjoined to inquire as to treasure 
trove, and the Coroners Act of 1887 continues this power as 
heretofore In Scotland the law is similar Such articles are pre- 
sumed to have once had an owner, and, m his absence, they belong, 
not to the finder but to the Kmg Their concealment is not a 
criminal offence unless accompanied by intent to appropriate 
In India the Treasure Trove Act (16 of 1878) defines treasure as 
'‘anything of value hidden in the soil ” The finder has three fourths 
and the owner of the land one-fourth 

In the United States the common law, following English prec 
edent, would seem to give treasure trove to the public treasury, 
hut m practice the finder has been allowed to keep it In Louisi 
ana one half goes to finder and onc-half to owner of land Mod- 
ern French law is the same, as it is also m Germany, Italy and 
Spam 

See Blackstonc^s Commentaries , } Chrtty, Prerogatives of the Crown 
(1820), J Rankme, Landawnerskip (new ed , 1909), } Murray, 
Archaeologtcai Survey of the Untied Kingdom (1896), containing 
copious references to the literature of the subject, R Henslowe WeU 
ington, The Km^s Coroner (1905-06) 
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TREATIES A treaty is a contract between two or more 
States The word is derived, through the French traits (Tt 
traiter, to negotiate) from the Latin traciatus, the term which 
from the end of the 17th century began to be used in diplomacy 
instead of the Older technical terms conventto publica and fotdus 
According to modern diplomatic usage the term “treaty” is con- 
fined to the more Important international agreements, those 
of lesser or subordinate importance being embodied in “con 
ventions ” There is, however, no difference in structure between 
a treaty and a convention, and for the purposes of this article 
they may be treated as the same thing 

Form — In making a treaty it is not essential to employ any 
special form and it need not on the face of it even appear to be 
i contract but may take the form of a joint declaration or of an 
txchingc of notes (as in the case of the “gentlemanly agree 
ment” between Great Britain and the United States, in 1818, 
for mutual disarmament on the Great Lakes) It is, however, 
customary to draw up all important treaties on a fixed plan 
First comes the preamble, giving the names and styles of the 
high contracting parties, a statement of the general objects which 
they have m view, the names and official designations of the pleni 
potentianes charged with the negotiation, and a statement that 
their full powers have been verified Then follow the articles 
containing the stipulations agreed upon If the treaty is con 
eluded for a definite period, this is next stated or, if it be in form 
perjietual, there may bt a provision inserted that either party 
may “denounce” (ie , give notice to terminate) the treaty Next 
follows an article providing for ratification and for the time and 
place for the exchange of ratifications At the end is a clause 
stating that “m witness whereof (en fot de guot) the respective 
plenipotentiaries have affixed their names and seals ” The signa 
tures follow, with the place and date 

Nearly all conventions likewise begin with a preamble, and in 
all other respects arc similar to treaties To both treaties and con 
ventions “Additional Articles” are often appended and signed by 
the plenipotentiaries, with the declaration that they have the 
same force and value as if they had been included in the body of 
the treaty or convention 

Clatiifiication of Treaties — International furists have dassi 
fted treaties on a variety of principles For instance, a distmction 
has been drawn between those which represent a definite transac- 
tion such as a cession of territory (Rechtsgeschaft) and those 
which seek to establish a general rule of conduct, such as the 
“renunciation of war” (Recktssatz) 'I'hey may be classified m a 
more practical way according to their object, as follows i) po 
litical, such as treaties of peace, of alliance, of cession of tern 
tory, for arbitration etc , 2) commercial, including consular 
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aad fiabery conventions, and slave trade and navigation treaties, 

3) social, such as the conventions establishing the international 
telegraphic union (1865), the universal postal union (1874), the 
mtemational bureau of weights and measures (1875) fbe 
railway traffic union (1890), 4) relating to criminal justice, eg, 
extradition (g v), 5) relating to civil justice, e g , the protection 
of trademarks (Pans, 1883) and copyright (Bern, 1886), the 
execution of the judgments of foreign courts, etc , 6) treaties 
embodymg rules of international law hitherto observed, if at all, 
only by custom, such as methods for the peaceful settlement of 
international disputes (Hague Convention, 1899) or the humane 
conduct of war (Geneva Conventions, 1864 and 1906) In prac 
tice, however, it is of course often impossible to assign a particu 
lar treaty to any one of these classes 

Requisltesr-^i) A treaty, like a contract in private law, is 
only vahd when made between competent parties, t e , sovereign 
states This rule still bolds good, though since the World War 
the issue has been somewhat obscured by the rather loose use 
of the words “sovereign” and “treaty” Thus the Articles of 
Agreement between the British Government and the “representa 
lives of Southern Ireland” are commonly spoken of as the 
“treaty,” and this has been in some quarters taken as implymg the 
recognition of the sovereignty of the Irish Republic The “sover- 
eignty” now admitted in the British dommions is, however, so 
far as external relations are concerned, limited by agreement The 
dominions are, m fact, what is known as “semi-sovereign,” since 
they can only conclude conventions with foreign States on mat 
ters within their own competence Moreover, this apparent de 
parture from the accepted rule is more apparent than real, since 
the sovereign power is still theoretically vested m the lung, m 
whose name all such conventions are executed The question 
where the treaty-making power resides m each State is answered 
by the municipal law in that State In Great Britain it resides m 
the executive In the United States treaties are negotiated by the 
President and the State Department, but can only be concluded 
‘ with the advice and consent of the Senate,” and in practice the 
Senate shows itself very jealous of its right to amend treaties be- 
fore ratification In many countries, on the other hand, the treaty 
making power is shared between the executive and the legislature 
only for certain purposes, m France, e g , treaties of peace, treaties 
of commerce, those involving financial obligations or relating to 
the rights of French citizens in foreign countries are not valid until 
ratified by a majority in both chambers 

2) A treaty, to be vahd, must be the expression of an agree 
ment Unlike a private contract, however, it is not voidable on 
proof that one of the parties to it was subject to duress, but 
only if it can be proved that the individual negotiator has been 
bo subject Thus a treaty imposed by the victor upon the van 
quished remains valid, though signed under pressure of force 

3) In modern practice a treaty, though executed by agents 
with full powers, is not vahd until it has been ratified Ratifica- 
tion, though formerly not thought to be necessary for “declara- 
tions,” such as the Declaration of Pans m 1856, was expressly 
stipulated in those of the conferences of 1899 and 1907 

4) The question of the language employed m treaties at one 
time caused trouble In the i6th century all international treaties 
were drawn up in Latm, more rarely in trench, and it was not 
till the 1 8th century that the latter was generally accepted (except 
by the pope and the emperor) as the language of diplomacy (the 
Anglo French commercial treaty of April ii, 1713 was m Latm) 
The present practice is that, when treaties or conventions are 
concluded between more than two Powers they are drawn up m 
French, but when between two Powers only, there are usually 
two texts, one in each language, both of which are signed by the 
plempotentianes of the two parties Such bi lingual treaties are 
sometimes accompanied by a third version in French, to be de- 
cisive m case of a difference of opinion arismg as to the precise 
meaning of the language of the other texts 

5) The makmg of a treaty is sometunes accompanied by acts 
intended to secure its due performance, e g , the occupation of the 
German Rhme Provinces by the Alhed Powers pending the pay- 
ment of the reparations imposed by the Treaty of Versailles 
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6) Art XVIII of the Covenant of the League of Nitions 
lays down that every treaty or international agreement entered 
into after the signature and ratification of the Treaty of Ver 
saillcb by any member of the League shall be forthwith registered 
with the Secretanat and shall as soon as possible be published by 
It, and that no such treaty or international agreement shall be 
binding until so registered 

Duration of Treaties — ^Tht question of when ind m whit 
circumstances, the obligations incurred under treaties nominally 
perpetual, come to an end his been the subject of much debate 
A treaty may lapse naturally by the destruction of one of the 
States party to it, or by the object of the agreement ceasing to 
exist , or it may be denounced by one of the parties under powers 
reserved m the treaty itself Treaties arc also m most cases sus 
pended, if not terminated, by war between the contracting parties 
and are therefore usually revived m express terms m the treaty 
of peace More debatable is the proposition upheld by certain 
jurists, e g , Bynkershoek that the condition rcbm stc stantibus 
15 implicit m every treaty Ihis is laid down by Bismarck, in his 
Remniscencis, as self evident, and he adds that “treaties are only 
valid so long as they are reinforced by the interests of the parties 
to them ” In practice this was certainly often the cast and — as 
is pointed out in the latter part of this article — ^no alteration 
was made m this respect by the London Protocol of 1871, which 
laid down the principle that “no Power can liberate itself from the 
engagements of a treaty, nor modify the stipulations thereof, 
unless with the consent of the contracting Powers, by means of 
an amicable agreement” Art XIX of the CovtnanL is an at 
tempt to meet the difficulty It lays down thit “the Assembly 
may from time to time advnse the reconsideration by members 
of the League of treaties which have become inapplicable ” This 
provision, though it suggests no more than advice backed by com- 
bined moral pressure, may be open to the objection that it tends 
to keep alive the agitation among the peoples discontented with 
the settlements maclc under certain treaties by suggesting that 
these are not to be considered as final On the other hand, it may 
be argued that it providts a safety valve for discontent by holding 
out the hope of a revision otherwise than by war 

The Inviolability of Treaties. — Since the whole structure of 
mtemational relations, as regulated by law is based upon treaties, 
it follows that anything that tends to weaken men’s faith m, and 
respect for treaties must loosen this structure I or this reason 
it IS all important that treaties, once made, should be kept m the 
letter and m the spirit, and this agun involves the principle that 
nothing should be included m a treaty which the parties to it are 
not reasonably sure that they and their successors will be able to 
carry out in any circumstances This was a principle firmly 
maintained by British statesmen during the 19th century, from 
Pitt and CiStlereagh onwards, and led them to avoid commit 
ments “for eventual exertion’ m circumstances which could not 
be foreseen lor the same reason in the days of the old diplomacy, 
there was in the language of treaties of peace, and of diplomatic 
intercourse generally, a studied avoidance of anything that might 
keep open old sores by any unnecessary wounding of the feelings 
of the vanquished Thus, while the preambles to treaties of 
peace were perhaps apt to lay overmuch stress on the complete 
cordiality of the restored relations, and so be open to the charge 
of being “false fnendly,” they at least made it clear that the 
articles of the treaty which followed were the conditions on which 
old scores would be completely wiped out In this respect the 
Treaty of Versailles of 1919, eg, compares unfavourably with 
the Treaty of Versailles of 178^ In the former the defeated 
nation was compelled to confess its “war-guilt,” whether it be 
Ueved itself guilty or not, and the terms of the penance which 
was to be the price of its restoration to the communion of na» 
tions were built into the very foundations of the new international 
organization This has rankled in the minds of the Germans, and 
so has neither made for peace nor for that respect for treaty- 
obligations on which peace is based The framers of the treaty of 
1 783 were wiser Art I of the treaty ends with the words “There 
shall be complete oblivion of and amnesty for all that may have 
been done or committed before or during the war which has now 
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come to an end 

Miny treaties containing what were technically known as 
‘transitory conventions” with reference to recognition, bound- 
aries or cessions of territory have become, as it were, the title- 
deeds of the nations to which they relate This may be said to 
date from the treaties of Osnabruck and Munster (Westphalia) 
in 1648, which were the work of the first international congress, 
ind were recognized as giving a new jundical basis to the tern 
tonal s>sttm of Europe Although in the i8th century, treaties 
were more honoured in the breach than the observance, it wis 
considered expedient to veil even the most flagrant acts of ag 
grtssion under legal forms as in the case of the three partitions 
of Poland which, as Gentz observed set an unhappy precedent 
for the aggressions of Revolutionary I nnce The treaties con 
eluded between the Powers after the downfall of Napoleon (I 
Pans, 1814, Vienna final Act, 1815, II Pans, 1815, and Frank 
furt, 1819), represented an attempt to reorganize the European 
territorial system on a sound basis, by endowing the reconstituted 
States with unimpeachable title deeds and ensuring their stability 
by establishing a balance of power between them Other treaties 
— the treaty of Chaumont in March 1814, and the treaty of al 
liance of Nov 20, 1815 which was based upon it — ^provided for 
the continuance of the Quadruple Alliance for the purpose of 
watching over and safeguarding the settlement thus made And 
though this ‘ fede ral system’ for Europe broke down for various 
reasons (see Europe), the idea of ‘ the treaties as the founda 
tion of the Europe in system and of the ‘Concert of Europe ’ is 
their guardian, survived long enough to secure an unprecedented 
period of ptac( The principle that the treaties could not be 
altend without the consent of “Europe” was also more or less 
effectively asserted effectively in the case of the treaties of 1831 
and 1839 which separated Belgium from the Netherlands, in 
effectively m the protests of 1 ranee and Great Britain against 
Russia’s violation of the terms of the Treaty of Vienna by her 
treatment of the Poles in 1830 and 186'^ 

The principle of the solid irity of Europe in the matter of ter 
ritorial changes was even extended to the questions arising out of 
the disintegration of the Ottoman empire, which had been ex- 
cluded from the treaties of 1815, and the Concert of Europe 
survived m the Eastern Question (qv) long after the results of 
the Italian war of 1859 and of the wars of 1864, 1866 and 1870-71 
had blown the Vienna settlement to pieces Thus the partition of 
Turkey was regulated by the great Powers, or some of them in 
the treaties of London, 1832, 186^, 1864 and of Constantinople 
1881 with reference to Greece, and by the treaties of Pans 
1S56, London 1871 Berlin 1878, London 1885, with reference 
to Montenegro, Rumania Serbia Bulgaria and the navigation of 
the Danube As the result of the World War, these settlements 
have undergone very extensive and important changes, but they 
still have an effective existence, as the ultimate title deeds of the 
Balkan States 

In general, the history of treaties and treaty making during 
the century that followed the Congress of Vienna showed a notable 
advance in the sense of international obligation as compared with 
the standpoint of the 18th century That the system evolved was 
very far from satisfactory was proved all too clearly by the 
World War The League of Nations, although based on the some 
what unstable foundations of the Treaty of Versailles is a bold 
attempt to substitute for 19th century methods a system better 
lalculated to prcser\c peace (W A P) 

POST WAR DEVELOPMENTS 

The question of the sanctity or renewal of treaties is always 
a very serious one at the close of a w^ar But before the World 
War many great authorities held the opinion, which was ex 
pressed bv some (r ^ , Professor Oppenheim) actually dunng the 
War, that the apparent breaking up of laws,” which takes place 
m war is usually succeeded by a stronger emphasis upon them 
when peace is attained 

The sanctity 6f treaties is a dogma open to several interpre- 
tations For instance, many international jurists, including Beth- 
mann Hollweg hold that Germany committed a breach of in- 


ternational law m invading Belgium in defiance of the treaty of 
1839 Others, among whom is Sir Ernest Satow, an authority 
on both the theory and practice of diplomacy, would maintain 
that Germany by violating Belgium merely gave any other guar 
anteeing State the right to attack her In other words Germany 
risked her existence but did not specifically break international 
law The difference between these two views is that the first 
relies upon custom, etc , to establish the sanctity of treaties, and 
the latter upon force The difficulty of the first view lies m the 
fact that custom may change 1 or instance it was thought to 
have been established in 1871 that no great Power which had 
joined with other great Powers in signing a treaty could violate 
the provisions of that treaty without the consent of the other 
signatories t e , without a European conference But in 1908 
Austria Hungary violated Article 25 of the Treaty of Berlin 
(1878) by annexing Bosnia and Hercegovina and refused the 
demand for a conference There can be little doubt that this 
principle had been abandoned before 1914 The peacemakers 
of 1919 therefore tried to set up a state of things whereby the 
sanctity of treaties would be upheld by the general co operation 
of all states President Wilson condensed this aspiration into 
a single sentence “What we seek is the rule of law sustained 
by the organized opinion of mankind ” 

League and Regional Guarantees. — Some treaties which 
had proved impotent to guard certain countries as c g those 
neutralizing Belgium and Luxembourg were abrogated altogether 
(r/ Articles 31, 40-1 of the German Article 83-4 of the Aus 
trian and Articles 67-8 of the Hungarian Treaties) The League 
of Nations Covenant however, attempted to give a general guar 
antee of territorial integrity and independence to all the members 
of the League This general guarantee embodied in Article 10 
of the Covenant (ste Li-acue of Nations) has, on the whole, 
been rather watered down in its interpretation It has, in fact 
been succeeded by a system of special or regional guarantees 
Thus in the Treaty of Locarno (signed Dec i, 19^5), the demili- 
tarization of the Rhineland enacted by the Treaty of Versailles 
Articles 42-44, was gu iranteed by France Great Britain, Germany 
and Italy This guarintee became effective on the admission 
of Germany to the League of Nations In case of need Great 
Britain guarantees France against the unpiovoked attack of Ger 
many and vice vtrm Similar regional guarantees are given by 
I ranee to Pohnd and to Czechoslovakia The “Little Entente 
Treaties” (of which the first was signed Aug 4, iq^’o) constitute 
a system of regional and special guarantees between Czecho 
Slovakia the Serb Croat Slovene kingdom and Rumania to prt 
serve the territorial limits laid down m the treaties of St Germain 
Trianon and Neuilly (sec Little Entente) Similarly it was 
recognized in Article 26 of the Covenant that the Monroe Doc 
trine was “a regional understanding” which meant a practical 
admission by the principal Powers that the United States guar 
antetd other stites on both American continents against the 
aggression of non American neighbours 

There can be no doubt that many smaller States now enjoy 
greater advantages under the Covenant and special and local 
guiraritets than did the neutralized States of the 19th century 
The Covenant was successfully invoked by Great Britain on be 
half of Albinia against the Serb Croat Slovene kingdom m 1921, 
and by Greece against Italy in the matter of Corfu m 1923 
Also the inclusion of Germany in the League has in itself 
strengthened the system 

Compulsory Arbitration -—It is a singular and interesting 
fact that many smaller Powers have signed the compulsory juris 
diction clause in the protocol establishing the Permanent Court 
of International Justice If both htigating Powers have signed 
the compulsory clause a peaceful settlement can be imposed by 
the court There can be no doubt that such smaller Powers as 
cannot depend on the guaranteed protection of larger ones feel 
that they are safest in this way And it is an interesting fact 
that Denmark is the first State in Europe since the War to 
propose the reduction of her armed forces to the level of mere 
police and to trust to the justice and opinion of the world for 
support in time of need 
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If it continues, the Permanent Court will in time create a 
btandard of international justice which it can impose upon all 
those who have signed the compulsory clause Were it possible, 
or cert am, that the principal Powers would also sign the com 
pulsory clause the peace of the world could be reasonably assured 
Abrogation or Renewal of Treaties After War — Highlv 
technical points are raised by this question which, though less 
generally interesting than those already mentioned are none the 
less of some import inci for the tuturc of diplomacy Treilits 
ire of two kinds, bilattnl between two stiles, mulUhteral lu 
tween several states It is clcir that m the case of bilattnl 
treaties when State A can forte State B to sign a treaty ot 
|x?ace after the war A can renew or refuse to renew with B 
ill the pre-war treaties thit she chooses Germany did not ques 
lion this right in bilateral treaties In the case of multilateral 
treaties the Allies chimed the right to refuse permission to Ger 
many and to the enemy Powers to keep in force treaties with 
states not actually then engaged in the War as, i g Soviet Russia, 
or with neutrals who had not been m the War at all though they 
had severed diplomatic relations with Germany as, r g Pc ru and 
Lcuador In reply to the German protests, the Allies maintained 
and inserted in the Germin and other treaties their right to 
reapply” all “multilateral treaties which seemed to them to be 
compatible with the new conditions arising out of the War ” and 
to indicate which of these treaties with Germany they intend 
to revive or allow to be revived” The Allies particularly in 
sisted on making Germany grant for limited periods to the Allies 
themselves, or to some of them certain terms alreidy granted to 
her friends or neutrals But they did not demand that Germany 
should be prevented from negotiating new instruments with states 
other than the Allies aff(r certain limited periods had passed, 
( g Article 268 of German Treitv Nor did Germany fail to 
avail herself of her power After having been compelled to abro 
gale the treaties of Brest Litovsk with Soviet Russia, she nego 
tiated the Treaty of Rapallo with them on April 16 1922 This 
step evoked much protest from the Allies, and it was contended 
that Germany had not the right to do it 
The use of power by the victor to enforce on his defeated an 
tagonist the abrogation of treaties with neutnls is not in itself 
desirable , but it does not appear on the whole, that such power, 
even if abused at the moment of victory is likely to be abused 
for very long The special grievances or difficulties thus created 
by any abuses m 1919 will be well compensated for if the settle 
ment of Europe has m fact brought a greater sense of security 
and permanence, whether through the agency of the I eague, of 
regional guarantee or of the Court of International Justice See 
also Commercial Treaties (H W V T ) 

Bibliography — Oppenhcim International Law, 3rd td (1920), 
Sir F M Satow, Diplomatic Practice, 2nd ed (1922) Each of the 
Peace treaties of 1919 contains a section headed “Treaties^’ The 
passages on Treaties in the German Observations on the draft Treaty 
and the Allied Reply art quoted in H W V Tcmperley ed History 
of tht Peace Conference of Parts, vol 6 (Institute of International 
Affairs, 1924), 322-326 and these are authoritative expositions of the 
m al points of view See also USA Congress, Library of, List of 
References on the Treaty Making Power (Washington, 1920) , D h 
M>ers Manual of ColUctions of Treaties and of Collections relating to 
Treaties (Harvard, 1922) , C Saavedra lamas Traith internationaux 
de tvpe social (1924), A Goellner, La Revision des trait is sous le 
rigme de la SoctiU des Nations (1925) 

RENUNCIATION OP WAR 

The most important general treaty concluded since that of Ver- 
sailles is the Pact of Pans or “Kellogg Pact,’ a multilateral treaty 
for the renunciation of war as an instrument of national policy 
(set Outlawry of War), signed at Pans by the representatives 
of many nations on Aug 27, 1928, and ratified by the American 
Senate on Jan 15, 1929 Under this instrument the signatory 
Powers renounce war “as an instrument of policy’^ and “con- 
demn” it as a means for settling international differences 
Whatever the moral force of such a declaration of principle 
may have, its practical value must not be exaggerated It does not 
—as Professor Shotwell has pointed out — ^involve the “outlawry” 
of war, since it provides no sanctions The sovereign “right” to 
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make war is not renounced ind the right to conduct i war of 
defence is safeguarded, which — in the absence of my definition ot 
“aggression” — leaves a loophole for the evasion of the obligations 
imposed by the treaty Nor can the claim be admitted that the 
treaty introduces a new principle into international law Essen 
tially the Pact is much the same thing as the Act of the HoK 
Alliance m 1815 or the Declaration of AixhChapellt in iSih 
namelv a solemn undertaking by the Powers to ensure pxace The 
only difference is that the renunciation of war u in iiistiiimcnt ot 
policy which was implicit in the earhtr ids isexpluit in the Pict 

It must be remembered too tint though the sovereign State 
wis regareltd bv the old jurists (t g \ ittcl) is the sole judge of 
Its e)wn aetions it did not follow th it wars ot mere aggression 
were looked upon as legitimate This is made clear by the I reneh 
jurist Jean Domat in his Les lots ctvtlcs (i68g), where he clistin 
guishcs between wars whieh arc so to speak ordeals b> battle 
waged by the sovereigns of two nations who ‘being independent 
of one another ind having no judges m common do justice tor 
themselves by force of arms, when they cannot or will not have 
mediators to make peace between them’ and wars which art 
the outcome of pure violence and of the aggressions of princes or 
states upon their neighbours ” 

That this distinction was rccogni/ed by sovereigns is well Ins 
l>een pointed out above {Invtolabihty of Ircatus) Even Napo 
Icon, the arch aggressor declared solemnly m the Mtmoirs die 
tated at St Helena that all his w irs were detcnsive It m iv be 
suggested then that the importance of the Pact ol Pins lies less 
in the enuneiition of a principle than in the practical considera 
lions which inspired it , namely that in modern conditions w ir is 
too dangerous to use as an instrument of policy and too expensive 
and uncertain to employ as a method of international litigation 

See J T Shotwell War as an Instrument of National Policy (New^ 
York and London, 1929) 

TREATY, COMMERCIAL S(t Com MERC T\i Treaties 

TREBIA (mod Trebhta) a river of C isalpinc Gaul, a tribu 
tary of the Padus (Po) into which it falls some 4111 west of 
Placentia (Piacenza) Its v illcy is followed past Bobbio by the 
modern high road from Piacenza to Gtnoi (88m ) It is remark 
able for the victory gained on its banks by 11 innib il over the 
Romans in 218 b c Kromayer’s investigations m ike it cleir that 
Polybius s account according to which the battle took place on the 
left bank of the river is to be preferred to that of Livy (see 
Anttke Schlachtf elder, 111 i fWeidmann 1914], 47 sqq) T 
Frank in Journal of Roman Studies, ix ^02 (1919), suggests that 
the Placentia referred to m both accounts lay west of the river, 
te , some is; miles west of the hter Placentia refounded in 190 

Scipio (the father of Scipio Africanus) had advanced to meet 
Hannibal two days’ march west of Pavia but was defeated in a 
cavalry engagement and m a forced night march rccrosstd the 
Ticinus and the Padus (probably at Placentii itself) ind then 
took up a new position near Clastidium on the south bank of the 
latter river, about 20m west of Placenti i while Hannibal finding 
himself unible to cross the Tieinus marched westward up the 
Padus until he could cross it, and so came up with the Romans and 
offered battle, which was however not accepted and he therefori 
encamped five miles away from them Scipio however in con 
sequence of the desertion of over 2 000 of his G lulish auxiliaries 
retreated to the further bank of the Trebia, where he was joined 
by Sempronius the other consul, who had brought his army from 
Anmmum Hannibal followed them and encamped once more 
about 4m from them and as a decisive victory was imperative 
m order that he might win over the Gauls to his side, and he hid 
about 40 000 men, or as many as the two armies together he did 
nothing to prevent their junction A successful cavalry skirmish 
with the Carthaginian forigcrs encouraged Sempronius to over 
come his colleague s objections to a general engagement and the 
Romans marched across the Trebia The battlefield was almost 
flat, but on the south was rising ground traversed by a number of 
fairly deep broad stream beds, in one of which Hannibal con 
cealed a force of 2,000 men under his young brother Mago, which 
was to have a decisive effect on the fortunes of the day At the 
same time he sent his 8 000 light troops out to cover the advance 
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of hig mam body of mfantry consisting of ao^ooo Iberians Celts 
and Libyans, while his cavalry (over zo,ooo including bis Celtic 
allies) were placed on the wings, with the elephants m advance of 
them The Roman cavalry was soon driven back, and the Car 
thaginian light troops, Numidian cavalry and elephants attacked 
the Roman infantry on the flanks, so that the wings were put to 
flight and driven into the river, while Mago s force suddenly fell 
on the rear of the Roman centre and worked destruction on the 
rear ranks The front ranks of the Roman centre, on the other 
hand to a number of some lo ooo men broke through the Car 
thaginian centre with great slaughter but seeing that the wings 
had been completely dnven back they took no further part in the 
battle but marched m good order Into Placentia, where they were 
joined by the cavalry I he greater part of the rest of the army, 
entirely surrounded by superior numbers, met its death m the 
nver Itself The battle has been rightly described as a Cannae 
on a small scale, and the sinulantits are certainly striking, as will 
be seen by i comparison of the two accounts (T A ) 

TREBIZOND (Or frapezus), a city of Asia Minor, situated 
on the Black bea, near its south-eastern angle From the time of 
Its foundation as a Greek colony to the present day it has always 
bttn a Lonsidtiablc emporium of commerce, and it was for two 
centuries and a half the cipital of an empire Its importance is 
due to its command of the point where the chief trade route from 
Persia and Central Asm lo Europe, over the table land of Ar- 
menia by Bayezid and Erxerum, descends to the sea Its safety 
also was secured by the barrier of rugged mountains (7,000 to 
8 000 ft ) which separates Us district from the rest of Asia Minor 
So complete is the watershed that no streams pass through these 
ranges, and there is hardly any communication m this direction 
between the interior of Asia Minor and the coast For the same 
reason, together with lU northern aspect, the climate is humid 
and temperate, unlike that of the inland regions, which arc exposed 
to great extremes of heat in summer and cold m winter The 
position which was occupied by the Hellenic and mediaeval city 
is i sloping table of ground (whence the original name of the 
place, Traptzus, the lable land’ ), which falls m steep rocky 
precipices on the two sides, where two deep valleys, descending 
from the interior, run parallel at no great distance from one 
another down to the sea Ihe whole is still enclosed by the Byzan 
tme walls, which follow the line of the cliffs and are carried along 
the sen face, and the upper part of the level, which is separated 
from the lower by an inner cross wall, forms the castle, while at 
the highest point, where a sort of neck is formed between the 
two valle>5, IS thi keep which crowns the whole On each side, 
about half way between the keep and the sea, these ravines are 
crossed by massive bridges, and on the farther side of the western 
most of these, away from the city, a large tower and other fortih 
cations remain The area of the ancient city is now called the 
Kaleh, eastward of this is an extensive quarter, and beyond this 
again i low promontory juts northward into the sea, partly cov 
ered with the houses of a well built suburb, whuh is the principal 
centre of commerce The harbour lies on the eastern side of this 
promontory, but it is an unsafe roadstead being unprotected 
towards the north cast and having been much silted up, so that 
vessels (annot approach within a considerable distance of the 
shore I rom hen the caravans start for Persia The population 
in 1927 was 60,975 

History — The city of Trapezus was a colony of Sinope, but it 
first comes into noUct at the time of the Retreat of the Ten 
Thousand who found repose there Alexius Comnenus escaped 
into Asia and having collected an army of Iberian mercenaries, 
entered Trebizond where h( was acknowledged as the legitimate 
sovereign and assumed the title of Grand Comnenus The empire 
thus founded continued to exist until 1461, when the city was 
taken by Mohammed II Trebizond was able to defy both the 
Scljuks and the Ottoiinns and to maintain its indti^endcnte 
against the emperors of Nicaea and Constantinople The imperial 
family were renowned for their beauty, and the princesses of this 
race were sought as brides by Byzantine emperors of the dynasty 
of the Palaeologi, by Western nobles, and by Mohammedan 
princes, and the connections thus formed ongmated a variety of 


diplomatic relations and Inendly or offensive alliances, The 
palace of Trebiasond was famed for its magmficence, the court for 
its luxury and elaborate ceremonial, while at the same time it was 
frequently a hotbed of intrigue and immorality The Grand 
Comneni were also patrons of art and learning From time to 
time the emperors of 1 rebizond paid tribute to the Seljuk sultans 
of Icomum, to the grand khans of the Mongols, to Timur the 
latar, to the lurkonmn chieftains, and to the Ottomans, but 
by means of skilful negotiations they were enabled practically to 
secure their independence We find them also at war with many 
of these powers and with the Genoese, who endeavoured to 
monopolize the commerce of the Black Sea The city was several 
times besieged, the most formidable attack being that which 
occurred m the reign of Andromeus I , the second emperor, when 
the Scljuks, under the command of Melik, the son of the great 
sultan Ala-ed-dm, first assaulted the northern wall m the direc 
tion of the sea, and afterwards endeavoured to storm the upper 
citadel by night They failed, however, in both attempts, and 
m the Utter owing to the darkness, and to the occurrence of a 
violent storm which suddenly swelled the torrents in the ravines, 
their force was thrown into inextricable confusion, and they were 
compelled to abandon their camp and make the best of their 
escape from the country So great was the strength of the fortifi 
cations that Mobammid II might have experienced much diffi 
culty in reducing it had it not been for the pusillanimous conduct 
of David, the last emperor, who surrendered almost uncon 
ditionally 

Ancient Memorials. — Several interesting monuments of this 
period remain at Trebizond m the form of churches in the 
B>zantine style of architecture One of these is within the area 
of the old city, viz , the church of the Panighia Chrysokephalos, 
or \irgm of the Golden Head, a large and massive but exces 
sively plain building, which is now the Orta hissar mosque On 
the farther side of the eastern ravine stands a smaller but very 
well proportioned structure the church of St Eugemus, the 
patron saint of Trebizond, now the Ycm Djuma djami, or New 
rndiy mosque Still more important is the church of Hagbia 
Sophia, which occupies a conspicuous position overlooking the 
sea about 2 m west of the city The porches of this are hand 
somcly ornamented, and about 100 ft from it rises a tall cam 
panile, the inner walls of which have been covered in parts with 
frescoes of religious subjects, though these arc now much defaced 
But the most remarkable memorial of the middle ages that exists 
m all this district is the monastery of Sumclas, which is situated 
about 25 m from Trebizond at the side of a rocky glen, at a 
height of 4,000 ft above the sea Its position is most extraor 
dinar>, for its occupies a cavern m the middle of the face of a 
perpendicular cliff i 000 ft high, where the white buildings offer 
a marked contrast to the brown rock which forms their setting 
It IS approached by a zigzag path at the side of the cUft from 
which a flight of stone steps and a wooden staircase give access 
to the monastery An antiquity of 1,500 years is claimed for 
the foundation of the monastery but it is certain that the first 
person who raised it to importance was the emperor Alexius 
Comnenus III of Trebizond who rebuilt it in 1360 

Bibiioohavky — J Ph Fallmerayer Geschichte des Kmerthums 
von Trapfzmt (Munich, 1827) 1 alto Ffasmente aus dem Orient, vol i 
(Stuttgart, 184s), C Texiir, Am Mmenre (1862), C Texier and 
R P Pulhn Byzantine Architecture (1864) C Finlay, History of 
Greece vol iv (Oxford, 1877) , H F Tozer, Turkish Armenia and 
Eastern /l5m Minor (1881) 

tr^:buchet, a mediaeval siege engine, employed either to 
batter masonry, or to throw projectiles over walls It was devel 
oped from the post classical Roman onager (wild ass), which 
derived its name from the kicking action of the machme It com 
sisted of a frame placed pn the ground to which a vertical frame of 
solid timber was rigidly fixed at its front end Through the verti 
cal frame ran an axle, which had a single stout spoke, on the 
extremity of the spoke was a cup to receive the projectile In 
action the spoke was forced down, against the tension of twisted 
ropes or other springs, by a windlass, and then suddenly released 
The spoke thus kicked the crosspiece of the vertical frame, and the 
projectile at its extreme end was shot forward In the trebuchet 
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ihe means of ptopulsion was a counter weight The axle which 
hear the top of a high strutted vertical frame served as the 
bridge of a balance, the shorter arm of which carried the counter- 
weight and the Icmger arm the carrief for the shot An alternative 
name for the tr^huchet is the mangonel (manganneau) (See also 
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teedeoar, an urban district of Monmouthshire, England, 
on the Sirhowy, 7 m E N E of Merthyr Tydfil , on the G W R 
and LMS with a station P 6 p (19^1) 25,110 It stands about 
1,000 ft above sea level and owes its existence to the establish- 
ment in the beginning of the 19th century of important iron 
works With the use of coal for smelting purposes the region 
developed industrially Smee the beginning of the 20th century, 
remoteness from the sea has affected the iron industry and coal 
exporting became more important, although this was seriously 
affected by the trade depression following the World War 
THEE, UtR HERBERT BRERBOHM (1855-1917), Eng- 
lish actor and manager, was born in London, on Dec 17, 1853, 
the soft of Juhus Beerbohm, a London merchant of German par- 
entage, his halGbrother Max Beerbohm (gv) bi well 
known ds d writer and caricaturist Taking the ^ of 

Beerbohm Tree he made his first professional ap^ v 
don in 1876 He made a striking success in 1884 as lat ci Oc 
m The PHvate Secrciary In September 1887 he became lessee 
and manager of the Haymarkct theatre, London, where his 
representations of melodramatic “character’’ parts, as m Jan the 
Penman f The Red Lamp and A Man's Shadow, were highly suc- 
cessful He played in many modem dratn'is, such as H A Jones’s 
Dancing Gtrl, but also in romantic parts such is Gringoire and in 
the production of so essentially a hterary play is Henley’s Beau 
Austin, and in classic parts his ability as a comedian was shown 
in The Metry of mdwr, in which he played Falstaff and 
IS a tragedian in Hamlet, his presentations of Shakesticare earned 
further forward the improvements in staging inaugurated at the 
Lyceitfn under Irving In 1897 Tree moved to tht new Her 
Majesty’s theatre, where his chief successes were in Stephen 
Phillips’s poetical dramis and m his splendid revivals of Shake 
speare (especially Richard II and the Merchant of Vemce) The 
magnificence erf the mounting the originality and research shown 
m the “business” of his productions, and his own versatility in 
so many different tyr>es of character, made his management 
memorable in the history of the L<mdon stage In the year 
1907 Tree established a school of dramatic art for the training 
of irtors, ift I ondon, and m this and other ways he wais prominent 
in forwarding the interests of the stage He was knighted m 1909 
In 1913 he published Thouekt^ and After thoughts, a book of 
essays Tree died m London on July 1917 

Sfe Max Beerbohm Herbert Beerbahm free (1930) Ladv Tree, 
Herbert and I (1930) 

TREE. The species to which the name “tree” can be given are 
treated under fheir individual titles eg, oik ash, elm etc , the 
artKlcs Fir and Pine treat of two large groups of conifers, gen- 
eral information is provided by the articles Plants and Gymno- 
sfirms, tree cultivation will be found under I orests and For- 
estry and HoRTictJLTURE , and the vaHtnis t>pcs of tree whose 
wood is useful under TimiiFR 

TREE-^BBAR, a? name given m west AfCica to the tree hyrax 
(Dendrohyrax) ^e Hyracoidea 

TREE BURIAL. Among the Andanuinese, bunal upon a 
platform placed' m a tree is an honourable form of bunal, andi 
adopted only in the case of a man or woman dying m the prime 
of life It IS not clear whether this honour b reserved for those 
who have had childreii^the point may be significant A tree 
‘^metimes used for this purpose h Ftm Lacctfera, ind the belief 
of the natives is appaiently that the souls of imbom children 
hve in the Ficu tiecs and that if a baby dies befoie it has been 
weaned its soul goes back to the tree (Set A R Browm, Ihc 
Andcmaa f danders ) 

In Austraha tree burial is forbidden to those Who violate the 
law of etogamy-«^o ate thereby excluded from reincarnation 
In Incfoftesfe “the position with regard to tree burial may be put 
m this Way, thfat Wherever a myth of ongm exists which states 
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that the first men came from trees or bamboos, then it will gen 
erally bt found that the dead are placed in trees or disposed of 
in a way denved from tree disposal” (W J Perry, Folklore 
XXVI, pt 2, p 147) There arc cises of tree bunal in ( entral 
India among the primitive Gonds — the semi-Hinduized Gonds m 
Bengal tie the corpses of adult males to a medua tree previous 
to burial The Oraons “revere the tamarind and bury their dead 
in Its shade One special nte among the Dravidian races is the 
tmli ghouttm or ‘the grinding of the tamarind’ when the mother 
of the bndegroom grinds on the family curry stone some jiods of 
the tamarind ’ (W Crookc, Popular Rehgton of Northern India, 
vol 1 , p 109) 

TREE-CREEPER, one of the smaller Bntish birds, and 
generally distributed It is Certhta famdtarts, and is remarkable 
for the stiffened shafts of its long and pointed tail-feathers aided 
by which, and by its large feet, it climbs the trunks or branch 
es of trees, proceeding upwards or outwards, generally in a spiral 
direction, as it seeks the small insects that arc hidden in the bark 
and that form its chief food It never climbs head downwards 
like the nuthatch (gv) Inconspicuous in its upper plumage of 
bro m mottled with white, buff and tawny — for the silvery white 
oi Its underparts is not usually visible— -the tree creeper is more 
common than the incurious suppose, though a shy smger its 
song is loud and sweet The nest is placed behind a half -detached 
piece of bark and a mass of material is used to give a sure founda- 
tion for the tiny cup, in which are laid from six to nine eggs Of 
a translucent white spotted or blotched with rust colour 

The tree creeper inhabits almost the whole of Europe as well 
as Algeria and has been traced across Asia to Japan It is an 
inhabitant of the greater part of North America On the Euro- 
pean continent a second s{)ecies, C brachvdactyla, is found This 
IS hardly to be distinguished from C famthans m appearance but 
has a quite different song, and lives in gardens and parks rather 
than in woodland 

Allied to the tree creeper, but without its stiff tail feathers is 
the genus 7 ichodromn, the single member of which is the beau- 
tiful wall creeper (T miirana) of the Alps and some other moun 
tainous parts of Europe and Asn It is Occasionally seen in 
Switzerland, fluttering up the face of a rock, conspicuous from 
the scarlet crimson of its wmg-coverts and its white spotted pri 
manes Its bright hue is hardly visible when the bird is at rest, 
and it then presents a dingy appearance of grey and black It 
IS a species ot wide nngc extending from Spam to China 

Ihc passenne family Lerthudoe contains a number of gemr i of 
birds to which the general name “creeixr” is ipplied, they occur 
111 North America Europi and Asu, the greater part of Africa 
and Australia and New Guinea 

TREE-CULTS Primitive min, observing the growth md 
death of trees the elasticity of their br inches the sensitiveness 
and the annual decay and revival of then foliage anticipated in 
his own way the tendency of modem science to bridge the gulf 
between the animal and the vegetable world Sober Greek philos 
ophers (Aristotle, Plutarch) thought that trees had perceptions 
passions and reason The beliefs of pnmitive min were part of 
a small stock of fundamental ideas which persist in one form 
or another over a hrge portion of the world, and have found a 
place in the higher religions 

Trees and Human Life — Numerous popular stones reflect a 
firmly rooted belief in an intimate connection between a human 
being and a tree, plant or flower Sometimes a man’s life depends 
upon the tree and suffers Tdten itf withers or rs injured and we 
encounter the idea of the extinuxl md, already found in the 
Egyptian “Tale of the Two Brothers” of some 3 000 ye irs ago 
Here one of the brothers leaves his heirt on the top of the 
flower of the acicia and falls dcid when it is cut down Some 
times however the tree is an nuler i m>sterious token which 
shows Its sympathy with in absent hero bv weakening or dying 
as the man becomes ill or loses his life These fwm fe iturcs easily 
combine, and represent a mysterious sympathy between tree and 
human-hfe, which as a matter of fact frequently manifests itself 
m recorded beliefs and customs of historical times Thus, some- 
times a new born child is associated with a newly planted tn t 
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With which Us life is supposed to be bound up, or, on ceremonul 
occasions (betrothal, marriage ascent to the throne), a personal 
relationship of this kind is instituted by planting trees, upon the 
fortunes of which the career of the individual depends Some 
times, moreover, boughs or plants arc selected and the individual 
draws omens of life and death from the fate of his or her choice 
Again, i min will put himself into relationship with a tree by 
depositing upon it something which has been in the closest con- 
tact with himself (hair, clothing, etc ) 

The custom of transferring disease or sickness from men to 
trees is well known Sometimes the hair nails, elothing, etc , of 
a ackly person ire fixed to a tree or they are forcibly inserted in 
a hol( in the trunk, or the tree is split and the patient passes 
through the ajKrturc Where the tree his been thus injured, its 
rceovery and that of the patient are often assoeiated In India 
when a m in is supjiosed to be tormented by a demon, ceremonies 
arc performed to provide it with a tree where it will dwell peace 
fully without molesting the patient so long as the tree is left 
unhirmcd Sueh ideas do not enter, of course when the rite 
merely removes the illness, but endangers the health of those 
who ipproach the tree Again, sometimes it is believed that 
man’s personality is mystieally united with some healthy and 
sturdy tree and in this east we may often presume that such 
trees ilrcady possessed some appropriate reputation Again hair 
nail clippings etc ire hung upon a tree for safety’s sake lest they 
lall into the hands of an enemy 

Spirits m Trees — Among the Arabs the sacred trees are 
haunted by angels or by pun, sierificcs arc made, and the sick 
who sleep beneath them receive prescriptions Here, as frequently 
t Ise where, it is d mgerous to pull a bough This dread of damaging 
spceiil tiees is familiar Cato instructed the woodman to sacri- 
fice to the male or female deity before thinning a grove {De re 
ruiitica, My), while m the Homeric poem to Aphrodite the tree 
iiMTiph IS wounded when the tiec is injured, and dies when the 
trunk t dls Lirly Buddhism decided that tries hid neither mind 
nor feeling and might lawfully be cut but it recognized that cer- 
tain spirits might reside in them and this the modern natives 
of India firmly believe Propitiation is mule before the sacri- 
legious axe IS laid to the holy trees loss of life or of wealth and 
the failure of ram art ftirtd should Ihcv be wantonly cut, and 
there are tvt n trees which it is dangerous to climb The T ilein of 
Burm i pra>s to the tree betore he cuts it down, and the Afncan 
woodinin will plicc a fiesh sprig upon the stump is a new home 
foi the spirit In the Gold Coist (he silkiotton and odum 
(poison) trees art espeeidly siered is the ibode of the two 
deities who in honourtcl by sicnticcs — even of human victims, 
these tan be felltd only ifter eertain purificatory ceremonies 
In gcmral siend trees must not be injured unless they (ir 
Ihur spirits) hi\t been ippe iscd or means t ikcn to provide the 
on up ml with mother ibodt That the diftcrencc between the 
sacred ohjict md the sirred OKUpant vv is not alwivs dtirlv 
driwn is quite intelligible from those beliefs of much less rudi 
mint ir\ religions whuh confuse tht unesscntiil with (he essentiil 

Forms of Cult — Oftea the tree is famous lor oracles One 
of the best known is the oak of Dodona tended by priests who 
slept on the ground Tht tall oaks of the old Prussians were 
inhibited In gods who give responses, and the old Hebrews had 
their terebinth of the teacher ’ (Gen xii 6), and terebinth of 
the diviners (Judg ix 37) Sacred tries art also the object of 
liilgnmage, one of the most noteworthv being the branch of the 
Bo tree at Ceylon brought thither before the Christian in Again 
trie spirits will hold sway ovir the surrounding forest or dis 
tint mil the mnnils in the locality are sarnrl ind must not be 
harmed I bus, the pigeons at the grove of Dodona and the 
beasts iround the north European tree sanctuaries, were left un- 
tOLuhifl, even as the niodirn Dvak Blows no interftrenet with 
the sn ikt by the side of (hi bush which enshrines a dead kinsman 
b lertil fires buintd befoit the Lithuanian I’crkuno and the Rom in 
Jupiter, both deities wtit closely associated with the oak, and, 
incieed according to T la/er the oak seems to have been very com 
monly used for the perpetual holv fiies of the Aryans 

Ihe powers of the tree dcUics though often specnll> eon 


nected with the elements, are not necessarily so restricted, and 
the sacred trees can form the centre of religious and sometimes, 
also, of national life Such deities are not abstract beings, but 
are potent and immediate, and the cultus is primarily as utilitarian 
as the duties of life itself They may have their proper min 
istrants the chief sanctuary of the old Prussians was a holy oak 
around which lived priests and a high priest known as “Gods 
mouth m Africa there are sacred groves into which the priest 
alone may enter, and among the Kissil-Bashi (or Kizilbashes) of 
the Upper Tigris and Euphrates, the holy tree of the village stands 
in an enclosure to which only the father-priest has access Tht 
trees may be the scene of religious festivals and of periodic il 
fairs and markets Among the Lousiade group m British New 
Guinea the religious feasts are held under the sacred tree and a 
portion is laid aside for the spirit-occupants That tht invisible 
spirit naturally enjoyed only the spintttd part of the offerings is 
a belief which has been shared by others than the African negio 
(Tylor 11 216) Human sacrifice is known on the Slave Coast 
and in the Punjab, it was practised among the Druids, and it 
Odin’s grave at Uppsala It is also said that the pollution of old 
Prussian sacred groves and springs by the intrusion of Christians 
was atoned for by human victims 

Development of Ideas^ — ^As ideas advanced, the spirits asso 
ciated with trees were represented by posts, idols, or masks , altars 
were added, and the trunk was roughly shaped to represent the 
superhuman occupant There is reason to believe that the last 
mentioned transformation has frequently happened m the devil 
opment of iconography Indeed the natives of the Antilles sup 
post that certain trees instructed sorcerers to shape their trunks 
into idols, and to instal them m temple-huts where they could be 
worshipped and could inspire their priests with oracles When 
the tree-spirit was conceived to be of human shape the numerous 
stories which associate trees with men or deities of flesh and 
blood would easily arise and just as Indian natives have gods 
which are supposed to dwell in trees so m higher religions we 
find a Zeus or a Dionysus Endendros, gods, “occupants of trees ” 
who have been identified with one or other of the leading members 
of a recognized pantheon Syrian writers speak of a “king of the 
forest” and of a tall olive tree to the worship of which bitan 
seduced the people But these “trees of the demons’ were hewn 
down by zealous Syrian ( hnstians So also the caliph Omar cut 
I down the tree at Hodaibaya visited by pilgrims lest it should bt 
worshipped, and the Council of Nantes (ad 895) expressly tn 
joined the destruction of trees which were consecrated to demons 

Tradition has preserved some recollections of the overthrow ot 
tree-cult in Europe Bonifaeius destroyed the great oak of Jupiter 
at Gcismar in Hesse, and built of the wood a chapel to St Peter 
(A similar continuity was maintained near Hebron when ( on 
stantinc destroyed the idols and altars beneath the oak or terebinth 
of Abraham at Mamre and replaced them by a bisilie i ) On Ihi 
Heinzenberg near Zell the Chapel of Our Lady stands where tin 
old tree uttered its complaint as ihe woodman cut it down, and 
at Kildare (ctlldara^ church of the oak), “Saint” Brigit or Bridget 
built her church under an oak tree On the other hand, at 
Samosata, the sacred tree worshipped in Christian times was 
honoured as the wood of Christ’s cross, and this growth of a new 
tradition to justify or at least to modify an old survival recurs 
m Palestine where the holy trees, whether adjoining a venerated 
tomb or not, are often connected with the names of saints or 
prophets and sometimes with appropriate traditions 

Bibiiooraphy — T he works of J G Frazer (esp the index to tlu 
Golden Bou^li) , C Boettieher Der Bnnmkultm d Hellenen (iHs^d 
W Mannhardl Der Baumkultus der Oermanm nnd ihrer Nachlnn 
stamme (1875), AnUke Wald und Feldkulte (1877), W Robert on 
Smith, Rel of the Semttes ( ud ed , mdex) , and, for an introductorv 
study, Mrs J H Phalpot, The Sacred Tree, or the Tree tn ReUgton 
and Myth (1897) 

TREE-FERN. In old and well grown specimens of some ot 
the familiar ferns of temperate climates the wide-spreading crown 
of fronds may be observed to rise at a distance often of a good 
many inches above the ground, and from a stem of considerabk 
thickness The male fern Dryoptens hilix tms affords the coni 
monest instance of this higher md thicker trunks arc, howevtr 
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occasionally presented by the royal fern {Osmunda regalts)^ in 
which a height of 2 ft may be attained, and this with very con- 
siderable apparent thickness, due, however, to the origin and 
descent of a new senes of adventitious roots from the bases of 
each annual set of fronds Some tropical members and allies of 
these genera become more distinctly tree like, e g , Todea Ole 
audra is branched and shrub hke, while Angiopicns and MaratUa 
may also rise to 2 ft or more But the tree ferns proper are 
practically included within the family C>atheaceae This includes 
bcvcn genera (Cyathea, Ahophtlaf Hemitehay Dtcksomaf Thyrs 
optenSf Cibottim and Bdantium) and about 360 species, of which 
a few are herbaceous, but the majority arboreal and palm like 
reaihing frequently a height of 50 ft or more, Alsophia txceha 
of Norfolk island having sometimes measured 60 to 80 ft The 
fronds are rarely simple or simply pinnate, but usually tnpmnate 
or decompound, and may attain a length of 20 ft , thus forming a 
splendid crown of foliage 

The genera are of wide geographical range, mostly within the 
tropics, but South Australii, New Zealand and the southern 
Pacific islands all possess their tree ferns In Tasmania Alsophtla 
australis has been found up to the snow level and in the humid 
ind mountainous regions of the tropics tree-ferns are also found 
to range up to a considerable altitude The fronds may either con 
tribute to the apparent thickness of the stem by leaving more or 
less of their bases, which become hardened and persistent, or 
they may be articulated to the stem and fall off leaving character 
istic scars in spiral senes upon the stem The stem is frequently 
much increased in apparent thickness by the downgrowth of aerial 
roots forming a black coating several inches or even a foot in 
thickness but its essential structure differs little m principle from 
that familiar m the rhizome of the common bneken (Ptens) 

Tree ferns are cultivated for their beauty alone, a few however 
ire of some economic applications, chiefly as sources of starch 
Thus the beautiful Alsophtla excelsa of Norfolk island is said to 
be threatened with extinction for the sake of its sago like pith 
Cyathea mcdullans also furnishes a kind of sago to the natives 
of New Zealand, Queensland and the Pacific islands The long 
silky or rather woolly hairs so abundant on the stem and frond 
leaves m the various species of Cibotium have not only been used 1 
as a styptic, but in the Sandwich islands furnish wool for stufhng I 
mattresses and cushions ' 

TREE-FROG Many groups of tailless Amphibia {see Frog) | 
are adapted to arboreal life, which is indicated by adhesive discs 
on the tips of the fingers and tots These discs adhere by rapid 
and intense pressure of the distal phal inx and special muscles 
upon the lower surface which is also provided with glands prp 
during a sticky secretion 

The best known European tret frog is the little Ilyla arbona^ 
often kept m glass cylinders, with a ladder which it is supposed 
to iscend or descend according to the coming wtalhci This frog 
rarely reaches 2m in length, its uppei parts are smooth and shin>, 
normally of a bright grass green, which may change rapidly to 
yellow brown, olive or black, some specimens lack the yellow 
pigment which contributes to form the g’'etn colour and are sky 
blue or turquoise blue , the lower parts are white The commonest 
Amen can species is H verncolor, green, grey, or brown, with a 
loud piping voice Tree-frogs m U S A are often called tree toads 

The family Hyltdae is related to the Bufomdae or toads, being 
distinguished by the presence of teeth m the upper jaw and by the 
claw like shape of the terminal phalanx of the digits It is a large 
f imilv, with about 300 species, 250 of which belong to the genus 
Hyla distnbuted over Europe temperate A'^ia North Afrua, 
North and South America Papua and Australia Notofnvia of 
Central and South America m the female develops a broad dorsal 
pouch m which the young undergo their metamorphoses Phyl 
hmedusa, also from Central and South America, is quadrumanous 
the inner finger and the toe being opposable to the others, and the 
foot being very similar to the hand These frogs deposit their 
spawn between the leaves of branches overhanging water, into 
which the tadpoles drop and spend their larval life 
TREE KANGAROO, the name of certain arboreal mirsu- 1 
pials, forming the genus Dendrolagm {sa Marmuialia) Three I 
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species are inhabitants of New Guinea ind the fourth, Lumholt/ s 
tree kangaroo {D lumholtzt)^ is found in North Queensland in 
dense scrub high up on the mountains They are arboreal in their 
habits and feed on bark, leaves and fruit Their hinder limbs 
are shorter than m the true kangaroos and their foie limbs longer 
md more robust, with strong curved and pointed claws The 
flesh of the Queensland species is much prized by the natives 
TREE MARRIAGE In Chota Nagpur, the tribes who 
speak languages of the Munda group and m Bengal, low castes 
such as the Rautias, Bagdis and Murmis, perform the iiLc ol 
tree marriage as an integral pvrt of the marriage service The 
nuptial pair are fastened to trees by thread The trees selected 
are either the mahm or the mango ^ the two most important and 
conspicuous trees m that area In the marriige rites for a number 
of castes in Mysore whose language is Drayidian, the marriagi 
is celebrated in a booth, one of the posts of which is c died thi 
milk post This so we are told, is to secure the continuity of 
the line and it has to be cut by the maternal unck — the mak 
representative of an important social grouping A fig tret is 
here specified while m parts of the Punjab, a branch of a jhancl 
tree Prosopis sptcigera is essential to the due performance of the 
marriage rites Quite obviously, trees of such economic impor 
tance as the niahua, the mango, the and the fig are selected 
as conspicuously, essentially fertile, but it is not a general fer 
tility, but a specific fertility that must be looked for as the 
reason for their selection They are associated with the beliefs 
of the people as to the fate of those who are destined or desired 
to return and be re born In general, too trees, notably the 
peepul, arc m India associated with the spirits and for this 
reason barren women walk round them in order that they may be 
fertilized by a spirit denizen of the tree In West Africa neirly 
all \oruba believe that souls about to be burn live in or among 
trees, and it is for this reason that women so often pray to the 
tree spirits to send them children'’ (P A Talbot, The Peoples 
of Southern Nigeria, vol 11 , p 267 ) 

There are cases where tree marriage iffords a me ms of attiin 
mg the social status of marriage is where a bachelor who seeks 
to marry a widow is obliged to marry a tree, which is then tut 
down lie is then a widower, equal in status with his human 
bride It may be a substitute and intended to avoid the curse 
of widowhood, or to confer the status of married woman on a 
girl, and thus escape the social and religious penalties attaching 
to those whose daughtiis do not marry Lastly, there is the 
common practice m India of rnirrying a newly constructed tank 
to a plantain tree for the purpose of blessing the tank 
Tree marriage is part of a series of rites by means of which 
the continuity of the group life is secured 
TREE PLANTING The qudity of the soil in which trees 
are planted exerts a considerable influence upon their development 
but given the best possible soil conditions they mav fail through 
indifferent planting Where the soil is n iturally deep ind good 
planting operations are less burdensome thin in places where the 
soil IS poor, but even then there are conditions that must bt 
observed if the most satisfactory results arc to be obtained 
Generally, the larger the trees to be planted, the greater should 
be the preparatory work and the greater the care m planting 
If the natural water level m wet weather is within two feet of 
the surface of the ground some system of drainage should be 
adopted otherwise the lower roots of the trees mav be killed p u 
ticularly where the soil is heavy or of a clayty n iture The qualit\ 
of the sub oil should also bi obser\ed for although there miy lu 
a depth of I - or I ^ m of good surface sod a h ird impervious p m 
of giavcl or other material beneath is sufficient to cluck tffc< 
lively the tree s growth Trees cultivated in nurseries are grown 
in well worked ground, and it is necessary to provide root cornli 
tions as nearly similar as possible to those existing in the nuisery 
when they are tiansf erred to permanent places All ground 
required for ornamental trees should be trenched to a depth of - 
to 3 ft Where trenching over a wide irea cannot be done large 
holes should be dug When the natural soil is of good qualitv, 
holes 3 to 4 ft m diameter are large enough for small tries but 
where the soil is poor much wider holes arc iicetssary For 



448 TREE*SHREW**-TREITSCHKE 


important trees, holes 6, 8 or lo ft across may be desirable For 
the largest growing trees they should be made 3 ft deep for those 
of smaller size, 2 to ft In all cases it is advisable to break 
up the bottom, particularly if it is very hard During the digging, 
ah the best of the soil should be saved, and the remainder substi- 
tuted by the best soil obtainable It is not wise to use manure m 
the holes and if any is included in the filling it should be so placed 
that It will not come into contact with the roots of the trees 
As soon as the holes have been dug they should be refilled to 
within 9 in of the surface, care being taken, as the work pro- 
ceeds, to tread or ram the soil firm Where possible, water may be 
run into the holes to help to firm the ground Planting should not 
take place for two or three weeks after the holes have been par- 
tially filled or until such time as the soil has settled into position, 
but should hurried planting be necessary, the lower soil must be 
well rammed or trodden before the trees are placed in position 
Deep planting must be avoided , it is the cause of ill health and 
premature death of many trees Care must be taken to see that 
the upper roots are kept near the surface of the ground A rod 
placed across the hole, at the natural level of the ground, proves a 
good guide, 1 in of soil placed above the top roots is usually suf 
ficient Tree planting is two men s work, one man should bold the 
tree m position whilst the other fills in the soil and firms it about 
the roots When plaang a tree in position, spread the roots out to 
their widest extent and work fine soil amongst them The soil may 
be made firm about the roots by means of a rammer or by well 
treading On the completion of the work, a good watering will 
help to settle the soil 

Some trees require stakmg after planting, the stakes being 
retained until the roots have become vigorous igam The stakes 
must be driven well into the ground but cafe must be taken not 
to pierce the roots A piece of rubber or textile material should 
be placed around the trunk m order to prevent the string from 
cutting the bark The strmg should be given a turn around the 
stake to prevent it slipping and the work completed by a secure 
tie Several ties may be needed for a smgle tree In the case of 
large trees It may be desirable to use a triangle of soft ropes 
secured to the trunk 5 or 6 ft from the ground and to short 
stakes driven into the ground s ft or so from the tree Open 
ground should bt maintained about the bases of young trees for 
i number of years or until they ire miking vigorous growth, and 
only then should grass be allowed to grow close to the trunks 
During dry weather, in the early years after planting assistance 
may be givin by applying a mulch of decayed manure and leaves 
to the ground ibovt the roots and should the leaves fiag or begin 
to turn yellow, water should be provided Evergreen trees art 
usuilly more difficult to re establish after transplanting than dc 
ciduous trees It is wise to remove some of the Iiranchcs of evci 
greens it the timt of transplanting m order to reheae the strain 
upon the injured roots and it is better to carry out the work during 
htc spring or early autumn thin in wintci If they are moved 
without soil more satisfactory results are obtained by transplanting 
them during September or early Ma> Evergreens that are moved 
with considerable balls of soil attached to the roots miy be trans 
planted dunng the winter Deciduous trees may be transplanted 
from October to March Should the leaves of transplanted ever 
greens fall no alarm need bt felt , that is one of nature’s ways of 
restoring the bilante between injured roots and branches, if, 
however, the leaves wither and remain on the branches, recovery 
IS not progressing and it will be necessary to cut the branches 
back to relieve the strain upon the roots Although trees are 
usually transplanted when comparatively young and small, it is 
possible to transfer well grown trees from place to place By 
means of machinery trees so to 40 ft high with a mass of earth 
ittachecl to the roots are often transplanted with excellent results 
Such trees should be carefully watered during dry weather (^ee 
i Iso Arbor J cuiTiTRE ) (W D) 

TREE-SHREW, anv of the arboreil insectivorous mammals 
of the genus Tupma Then are about a dozen species widely 
distributed o\cr the east It is held by many anatomists that 
forms of this type gave rise to the Primates (qv) (See In 

SECTIVORA ) 


TREE-TOAD- see Tit£E**FR0G 

TR^GUIER, a port of t^estem France, m the depattttient of 
Cdtcs du Nord, 36 m NW of St Bdeuc by road Pop (1926), 
2,494 Tr^guier (Trecorum), which dates from the 6tn century, 
grew up round a monastery founded by St Tugdual In the 9th 
century it became the scat of a bishopric, suppressed in 1790 
The port is situated about si m from the English Channel at the 
confluence of two streams that form the Tr^guier river, it carries 
on fishing and a coasting and small foreign trade The cathedral 
(14th and 15th centuries), b<as three towers over the transept, one 
of which IS surmounted by a fine spire, and a isth century cloister 
Ernest Renan was a native of the town 
TREILHARD, JEAN BAPTISTE (1742-1810), French 
revolutionary, was born at Brives (Correze) In Pans he gained 
reputation as an avocat at the parlement He was elected to the 
Constituent Assembly where he showed great capacity m dealing 
with the reorganization of the Church and the nationalization of 
ecclesiastical property Inehgible, as a member of the Constituent 
Assembly, for the 1 ’itive Assembly, he became president of 
the criminal t ^ » s In the Convention he joined the 

Mountain, , of the committee of public safety, 

and hecjLx ^ / * tpt Convention on Dec 27, 1792 Under 
the Directory ht enured the Council of the Five Hundred (of 
which he was president during the month of Nivose, year IV), 
was a member of the Tribunal of Cassation, plenipotentiary at 
the Congress of Rastatt, and became a director m the year VI 
After the coup d\tat of 18 Brumaire he became president of the 
tribunil of appeal and councillor of State He took an important 
part m drafting the civil code, the criminal code, the code of civil 
procedure and the commercial code He died on Dec i, 1810, a 
senator and count of the empire 

See Guyot d AmfreviUe, Vie de J B Tretlhard (I imoges, 1870) , 
Bonnal dc G inges Rcpr^scntanlb du peuple digmtaires par Napoleon 
Treilhard,’^ m the Revue du monde cathoUque (7th scries, vol iii , 
1900) 

TREITSCHKE, HEINRICH VON (1834-1896), German 
historian and political writer, the son of a Saxoiv officer, was born 
at Dresden on Sept 15, 1834 Prevented by deafness from enter- 
ing the public service, he studied at Leipzig and Bonn, where he 
was a pupil of Dahlmann He established himself as a Pnvatdozent 
It Leipzig, lecturing on history and politics, and at once became 
very popular with the students, but ins political opinions made it 
impossible for the Saxon government to appoint him to a profes 
sorship Ht was at that tijnc a strong Liberal, ht hoped to see 
Gtiminy united ml a i single state with a parliamentary govern 
ment and thit all the smillcr states would be swept away In 
ih()3 ht was aiipointid professor at Freiburg, in 1866, at the out 
l>rcak of war he showed his Prussian sympathies by removing to 
Berlin, btt imc a Prussian subject, and was appointed editor of 
the Pieusststht Jahrbucher After holding appointments at Kiel 
and Heidelberg, he was m 1874 made professor at Berlin, he had 
already m 1871 become a member of the Reichstag, and from that 
time till his death in 1896 he was one of the most prominent fig 
urcs in the city On S}bers death he succeeded him as editor of 
the Bisforische Zcitschrift He had outgrown his early Liberahsm 
and become the thief panegyrist of the house of Hohenzoflem 

Freitschke did more than any one to mould the minds of the 
using generation, and ht carried them with him even in bis violent 
attacks on all opinions and all parties which appeared m any way 
to be injurious to the rising power of Germany He supported the 
government in its attempts to subdue by legislation the Socialists, 
Poles and Catholics, and he was one of the few men of eminence 
who gave the stnction of his name to the attacks on the Jews 
which began in 1878 As a strong advocate of colonial expansion 
' he was a bitter enemy of Great Britain, and he was to a large 
extent responsible for the anti British feeling of German Chauvin- 
ism during tht list us of the T9th century In the Reichstag 
i he had ongirully been a member of the National Liberal party, 

I hut in 1879 hp was tht first to accept the new commercial policy 
I of Bismarck, and m his later years he joined the Moderalt Con 
I servataves He died at Berlin on April 28, 1896 
I As an historian Treitschke confined himself to those periods 
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and chumcterfi in which great political problems were being biftbops, bhanng thefr triumphant acquittal In spite of Burnet's 
worked out above all, he was a patriotic historian, and he never assertion, it ii probable that Trclawny did not sign the invitation 


wandered far from Prussia His great achievement was the His^ 
tory of Gennany in the Nmekenth Ctntury (Eng trans by E 
and C Paul, 7 vols, The first volumt was published 

in 1879, and during the next sixteen years four more volumes ap 
peared, but at his death he had only advanced to the year 1847 

The most important of the essays were collected under the 
title Htstomche und pohtische Aujsatzi (4 vols , Leipzig, 1896), 
1 selection from his more controversial writings was made under 
the title Zehn Jakre deutscher hampfe, in 1896 a new volume 
appeared, called Deutsche Kampje, neue After his death 

bis lectures on political subjects were published under the title 
Pohtth (Eng trans , 2 vols , 1916) He brought out also in 1856 
a short volume of poems called V aterlandische Gedichte, and 
another volume m the following year His Bncfe^ cd M Corm* 
celius (3 vols, Berlin, were reprinted at Leipzig 

(1913-20) 

See Schiemann, Hettmch v Treitschkes Lehr- und Wander jahre 
1836^1^66 (Munich, 1896) , Gustav Frettag und Hrmnch v Trettschke 
m Bmfmch^el (Leipzig, 1900) , A Huusiath, l,eben von Hetnnck von 
Treitschke (Eng trans, with extracts from Trtitschkes works 1914) 

F Barker, Nteizs^he und Treitschke (1914) , H W C Davies, The 
Political Thought of Heinneh von Tretl^sckke (iQia) W Rlltinghaus 
Die Kunst der Geschtckischrethung Heinneh von Trettschkest (1914) 

C S Terry, Treit$chhe, Bernhardt and Some Theologtuns (1Q15), L 
Loren?, Treitschke in unsere Zeii (1016) 

TRELAWNY, EDWARD JOHN (1792-1881), English 
sailor and friend of Shelley and Byron was bom in London on 
Nov 1792, the son of an army ofticer After a short term 
m the navy and a naval school, he shipped for India, but deserted 
at Bombay For several years he led an adventurous life in India, 
but about 1813 returned to England married and settled down 
Early m 1822 he met Shelley and Byron at Pisa, and passed nearly 
every day with one or both of them until the drowning of Shelley 
(g v) and Williams on July 8 He superintended the recovery 
and cremation of the bodies, snatching Shelley’s heart from the 
flames He added the lines from the I impest to Leigh Hunts 
‘^Cor Cordium”, and, findly, he supplied the funds for Mrs 
Shelley’s return to England In 1823 he set out with Byron for 
Greece, to aid m the struggle for independence Distressed by his 
companion’s dilatoriness, Trelawny left him and joined the insurg 
ent chief Odysseus and afterwards married his sister Tersitza 
While in charge of the former’s fortress on Parnassus he was 
assaulted by two Englishmen and nearly killed Returning to 
England, he lived for a time in Cornwjll with his mother and 
afterwards m London, where he Iiecame a gnat social favountc 
Permission having been refused him to write the life of Shelley he 
began an account of his own life in the Adventures of a Younger 
Son (1835, *^GW ed by E C Mayne, 1925) followed much later 
by a second part Recollections of Shelley and Byron (18^8), 
which was recast as Records of Shelley ^ Byron and the Author 
in 1878 (new ed by E Dowden 1906) This gives an admirable 
portrait of Shelley, and a less truthful one of Byron He married 
a third time, but the irregularity of his life estranged him from 
his wife He died at Sompting near Worthing on Aug is 1881 
The old teaman in Millais's picture, ‘The North West Passage,” 
m the Tate gallery, London givel n portrait of him 

See the LeiUfs of Edward J Trelawny, edited with Introduction 
by H Forman, C B (1910) 

TRELAWNY, SIR JONATHAN, Bart (1650^1721), 
English prelate, was a younger son of Sir Jonathan Trelawny, 
bart (1624-1685), and was born at Pelynt, Cornwall, on March 
24, 1650 Educated at Westminster School and at Christ Church, 
Oxford, Trelawny took holy orders in 167 <5 Plis service to James 
n during Monmouth’s rebellion was rewarded (Nov 8 1685) 
with the bishopric of Bristol He was loyal to King James until the 
first declaration of indulgence In April 1687 when, as a bishop, he 
used his influence with his clergy against the king, and as a Corn 
Ish landowner, resisted the attempt to assemble a packed parlia- 
ment In May j688 Trelawny signed the petition against the 
second declaration of indulgence, and m the following month was 
impnsoned m the Tower of London with bancroft and five other 


to Wiliiarai of Orange, although he certainly welcomed his army 
into Bristol James II had nominated him to the see of Exttcr, 
ind the appointment was almost at once confirmed by William 
III Trtlmny took the oaths of allegiance to Wfilliim and M uy 
but he was soon estranged fiom the new king ind sided with th( 
princess Anne, who showed him some fivour after she bec unc 
queen In 1707 Trthwny was appointed bishop of Winchester 
and became prelate of the Order of the Garter but henceforward 
he took very little part m politics He died at his residence at 
Chelsea on July 19 1721 and was buried at Pelynt Trehwny is 
the hero or one ot the heroes, of the refrain of R S Hawker s 
(modern) ballad 

“And shall Trclawny die 
Hires twenty thousand Cornishmen 
Will know the reason why ’ 

TRELEASE, WILLIAM (1857- ), American botanist, 

was born at Mt Vernon, NY, on Ftb 22, 1857 He graduated 
at Cornell university in 1S80 and continued botanical study at 
Harvard university (Sc D 1884) He was professor of botany 
at the University of Wisconsin from 1883 to 1S85 and at Wish 
mgton university, St Louis, Mo , from 1885 to 1912 and director 
of the Missouri Botanical Garden m 1889-1912 In 1913-26 he 
was professor of botany in the University of Illinois 
lie edited (with Asa Gr&y) The Botanical Works of George Engel- 
mann and translated Poulsen’s Botanical Mtcrochemtslry and Salomon 
sen’s BacUrtological Technology He wrote Agave tn the Wist Indies 
(191O The Cenus Phoradendron (1916), Plants Materials of Decora 
twe Gardening (1917), Winter Botany (1918) The American Oaks 
(192'?) and numerous papers on botany and entomology {See Bo 

TANICAL OahdKN ) 

TREMATODES (flukes) a class of Platyhelmmthes (gv) 
m which the body is unsegmented and without a cellular epidermis 
or external cilia, and an alimentary canal is present All the mem 
bers of the group are parasitic 

General Morphology — The body is gcnerilly flattened and 
leif like or ribbon like m shape, but may be relatively stout and 
oval or circular m transverse section One or more muscular 
suckers arc usually present on the ventril surface In general 
structure the Trematodes closely resemble the free living Tur 
hcllaria (g v) They differ from them in the development of 
suckers and other organs for attachment to the host, and m the 
absence (in the adult) of a ciliated epidermis 
The external covering is a stout cuticle often armed with 
spines, below which is a subcuticular layer containing unicellular 
glands The number and arrangement of the suckers are very 
variable Usually there is an anterior sucker or pair of suckers 
ind a postciior sucker or a posterior disc like orgm of attach- 
ment provided with subsidiary suckers or with chitinoid hooks 
of various kinds The complex development of the posterior 
organ of attachment is characteristic of the ectoparasitic forms 
(Monogenea) In endoparasitic forms (Digenea) the posterior 
sucker is usually a simple muscular disc or cup, and may be situ- 
itcd at the posterior end of the body, but is more often displaced 
anteriorly so as to he in front of the middle or even close behind 
the oral sucker 

Pigment is rare in Trematodes, but occurs m the parenchyma of 
certain species more especially among the Monogenea The 
body of endoparasitic species may, however, appear more or less 
brightly coloured on account of the contents of the intestine and 
uterus, and the vitelline glands showing by transparency 
The musculature usually consists of an outer circular and an 
Inner longitudinal layer of fibres Oblique and dorso ventral 
fibres are also frequently present 
Except m one family, the mouth is situated at or near the 
anterior extremity It may open through an anterior, or oral, 
sucker, or, in certain ectoparasitic forms may be flanked by a 
pair of adoral suckers The alimentary canal may be a simple, 
blind sac but usually consists of a relatively short median an- 
terior portion and two posterior branches arising by the bifurca 
don of the former These branches may be simple or secondarily 
branched, and may join again posteriorly, or may remain distinct 
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In the great majority of forms they are without any posterior 
opening, but m one or two species they h ive been found to open 
to the exterior by one or a pair of pores The median anterior 
portion of the gut may be differentiated into a muscular sucking 



Fig 1 — FASCIOLA hepatica showing from above downwards 

VENTRAL ASPECT ANTERIOR PORTION MORE HIGHLY MAGNIFIED GEN 
ITAL SINUS AND OTHER PARTS FLAME CELL FROM EXCRETORY APPA 
RATUS EGG 

bulb, or pharynx and a simple tubular portion between this and 
iht bifurcition, called the oesophagus 
Ihe whole of the space between the wall of the alimentary 
canal and the external cuticle is filled up with a spongy connective 
tissue, or parenchyma in which the other organs are embedded, 
is m other classes of Platyhelmmthes The nervous system con- 
sists of a pair of central ganglionic masses (the “brain”), situ 
ited anteriorly and dorsally, and longitudinal nerve-cords (of 
which there may be as many as four pairs) running posteriorly 
throughout the body and connected at intervals by transverse 


commissures Eyes are present in some of the ectoparasitic 
forms, and in the larval stages of some endoparasitic species, but 
are absent m the adults of the latter There may also be “tactile 
cones” on the surface of the cuticle, consisting of small eleva 
tions surmounted by groups of stiff cilia 
The excretory system is composed, as m other Platyhelmmthes 
of branching canals whose smallest bmnehes end m flame cells 
There are usually two mam longitudinal canals, which may open 
independently through i pair ol excretory sacs on to the dorsal 
surface, or may lead into a common posterior ‘ bladder ” 

With few exceptions the Ircmatodcs arc hermaphrodite The 
complex system of genital organs is arranged on the same general 
plan as in other groups of Platyhelmmthes, but is subject to 
much variation in details and is of great importance from the 
taxonomic standpoint The testes are almost invanibly paired, 
and are usually compact organs, though they may be deeply 
lobdte or even elaborately branched The male ducts unite and 
open through a muscular intromit tent organ, or cirrus, which 
is usually contained in a special pouch (the cirrus-sac) The 
ovary is single, and, like the testes, may be compact or more or 
less branched T he vitellana generally consist of two lateral series 
of follicles, those of each side being connected by branching ducts 
with a mam yolk duct, and the two mam ducts crossing the body 
to join in the median region, near the shell gland 

In ectoparasitic forms there is a vagina, opening to the exterior 
by a pore quite distinct from that of the uterus, or there may be 
a pair of such structures The uterus, m the Trematodes, is a 
continuation of the oviduct and is a more or less convoluted tube 
usually opening side by side with the male duct, often into a 
common atrium In forms without a separate vagina it func 
tions as a fertilization canal as well as a reservoir for eggs and a 
duct for their expulsion In some of the ectoparasitic Irema 
todes a ‘ genito intestinal canal' connects the oviduct with the 
intestine In the endoparasitic forms (Digenea) this connection 
IS lost, but a duct, known as Laurcr's canal, springing from tht 
oviduct and either opening on the surface of the body or ending 
blindly below the skin, is usually present The eggs, after being 
fertilized and supplied with yolk, are enclosed m a chitmoid shell 
of variable form, sometimes stalked or with terminal filaments, 
and very commonly provided with an operculum at one end 
Classification — The division of the class Trematoda into two 
orders, Monogenea and Digcnea, proposed by van Benedtn in 
1858 IS still accepted by modern authorities These orders lepre 
sent two well marked groups differing fundamentally m structure, 
habits and life history 

The order Monogenea comprises forms of almost exclusively 
ectoparasitic habit, without an alternation of generations m their 
life history and having the following structural peculiarities 
among others The mouth is simple and is not surrounded by an 
oral su(ker though paired accessory suckers may be present m 
its neighbourhood The posterior sucker may be single (but in 
this case is usually of complex structure and often provided with 
accessory chitmoid organs of attachment) or there may be a 
number of pared posterior suckers, which also have chitmoid 
irmatures There is a vagina or a pair of vaginae, distinct from 
the uterus, and there are usually paired excretory pores situated 
dors illy near the anterior end ol the body 
These forms live miinly on the external surface or on the 
gills of fishes and other cold-blooded aquatic animals, and feed 
on mucus and other matter, or occasionally on the blood of the 
host The order includes 13 families, among which are the Tns 
tomatidae, Gyrodactylidae, Polystomatidae and Octocotylidae 
The order Digenea includes all the forms which live as endo 
parasites within the bodies of other animals These have a com- 
plex life-history involving an alternation between a sexual phase 
and an asexual or parthenogcnetic phase of multiplication They 
have an oral sucker surrounding the mouth, and usually a 
posterior sucker which is a simple muscular organ without 
chitmoid armature There is no vagma, as distinct from the 
uterus, and the excretory pore is usually single and posterior 
The adult forms occur m all classes of vertebrates, the larval 
forms in both vertebrates and invertebrates 
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The suborder Gasterostomata includes a single famil> (Bu 
tfphalidae) m which tht mouth is plated towards the middle 
of the ventral surface All the other families (of which there 
ire about 6o) arc placed m a second suborder Prosostomata, m 
which the mouth occupies its normal interior position The 
great majority of the forms in this suborder are placed in the 
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Fig 2— schematic figure of a monogenetic trematode illus 
TRATING structure (AFTER BENHAM) 

tribe Fascioloidae, and have a general resemblance m form to 
the well known liver-fluke (Fasciola) Among the best known 
lamilies may be mentioned the Fasciolidae, Dicrocoeludae, Lepo- 
dermatidae Opisthorchidae, Cyclocoehdae (Monostomidae), 
Echinostomatidat Schistosomatidie and Paramphistomidie The 


4SI 



remirkible genus Aspidogaster, pinsitic m mollusc‘s differs from 
all other Prosostomata in tht form of the posterior sucker 
which occupies the greater part of thi ventral surface ind is 
divided up into a number of partitions It was formerly phetd 
in a separate order, but is regarded by Pochc as formin^^ i tribe 

Aspidogastroidae of the Prosos 
tomita 

Development and Life his 
tones — The eggs of the Mono 
gene i ire either deposited in \\a 
ter or attached to the host by 
meins of stalk like processes 
In some e ises (Gvrodart\lus i 
pan site of the gills of minnows 
and other fishes) but a single 
egg IS produeed at a time and 
this develops within the body 
of the parent into an embryo 
within which another embryo is 
formed before its birth There 
may be a ciliated free swimming 
larval stige as in Polystomum 
(a form inhabiting the bladder 

FROM ZtITSCHRIFT FOR WISGEHSCHAFTLICHf » 

looLooit <t»Gti«.RH, 01 toads) Tht Jin i 

Fig 3 —VENTRAL VIEW OF POLY of this form invades the gill 
stomum integerrimum (AFTER chamb( r of tadpolcs andmigrUcs 

by way of the alimentary canil 
to Its definitive habitat Dtplozoon (found on the skin of the 
minnow) also has a free swimming stage, and is remarkable for 
the fact that two larvae (calkd Diporpae) unite caeh holding 
the other by its ventral sucker and fuse into a single \ shaped 
organism the two original sets of genitalia becoming permanently 
intereonnected In other cases there appeals to be no fret 
swimming stige, and the larvae hatching from the eggs develop 
directly into the adult form 

In the Digtnea the development is indirect, and may involve 
one or more changes of host, and sometimes a free swimming 

stage The life history of the 
liver fluke of the sheep and other 
animals may be taken as typical 
This form as an adult fluke 
inhabits the bile ducts of the 
vertebrate host The eggs are 
passed out of the host’s body 
with the faeces and hatch in a 
short time in the open if the 
conditions of moisture and tern 
perature art suitable The cm 
bryo on escaping from the egg 
IS a ciliated organism known 
as a mtracidmniy provided with 
a pair of eye spots and an 
anterior boring organ It swims 
about until it meets with a 
suitable intermediate host (cer 
tain snails — in Europe Limmai 
truncatula) Boring its way 
into this through the skin, it 
sheds Its ciliated coat and 
penetrates into the internal or 
gans Here it grows into an ir 
regular sac like body known as a 
sporocyst Within this there arc 
formed by budding numerous 
bodies called redtae The redia has an oral sucker and a sac like 
intestine Each redia gives nse, by internal budding either to a 
further generation of rediae or to larvae of a different type 
called cercanae The cercana is somewhat tadpole like, having a 
broad body and a narrow tail It has two suckers ind a bifurcate 
mtestme The cercana escapes from the snail and swims or 
wriggles about in water finally coming to rest on some solid 
body such as a blade of grass where it loses its tail and secretes 



FROM ARCHIV FUR ANATOMIE FHY6I0L00II 
UNO WISSCNSCHAFTLICNC MEDIZIN ( OE 
GRUYTER A CO ) 

Fig 4 — VENTRAL VIEW OF GYRO 
DACTYLUS ELE6ANS (AFTER WAG 
ENER) 
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round itself a ^*cysL Should this be swallowed by a suitable 
vertebrate animal, the cercana is liberated from the cyst and 
migrates into the body cavity and thence into the liver, where 
It grows into an adult fluke 

An interesting moditication of the life history is found in the 
gtnub Lmcochlondtim The sporocyst of this form sends 
liranchcs into the head and tentacles of its snail host The 
branches irt brightly coloured and capable of pulsating move- 
ments, making the snail conspicuous md pirticularly liable to 
the Utacks of birds The transference of the ccrcanae contained 
Within the snail to suitable final hosts among the birds is thus 
ensured 

In some genera the ccrcanae, instead of remaining passive 
until swallowed, swim about in water and penetrate actively 
through the skin either of the final or of a second mtcnnediate 
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FlO 5 —FIVE STAGES IN THE LIFE HISTORY OF THE LIVER FLUKE 
Abovfi the mtraoldlum, left centre a iporpoyit containing young radiae, 
right central, adult rtdia oontalning daughter redia and two almost mature 
oeroariaei left bottom e young rodia right bottom a free ceroaria (ell 
highly magnified) 


host The fork tailed cercarlae of the blood flukes (Schistosoma) 
thus attack man and other warm blooded vertebrates, and 
the adults inhabit the blood vessels The human lung-fluke, 
Paragonmus, leaves its first intermediate host (a mollusc) as a 
cercaria, and enters certim freshwater crabs and crayfishes, in 
which It becomes enc>Nted Human infection, in the Orient, is 
acquired by eating these animals Several small flukes belonging 


to the genera OpistkorchtSf Clonorchs and Meta^omnms make 
use, in a similar manner, of freshwater fishes as second inter 
mediate hosts, the first host being always, so far as is known 
d snail 

Ecooomie Importance-— Schistosomiasis (or Bilharziosis) is 
probably the most important of 
Trc mat odes In Egypt and 
many other parts of Africa two 
species of Schtstosoma, S haema- 
tobium and S mansom, are 
prevalent The former also oc- 
curs m Asia, certain localities m 
the south of Europe, and Aus- 
tralii, and the latter m the West 
Indies and South America In 
the Par Last their place is taken 
by a third species, S japomeum 
These flukes inhabit the mesen 
tcnc and portal veins, and their 
eggs cause obstruction and rup 
ture of the capillaries either in 
the wall of the bladder or in that 
of the bowel, with consequent 
haemorrhage and ulceration 
The common liver fluke (Fas- 
ciola h(pnttca) IS an important 
parasite of sheep, sometimes 
causing serious and fatal out- 
breaks of the disease known as 
liver rot As a human parasite 
this worm is rare, but certain 
smaller liver flukes (Opisthorchis 
ind Clonorchtb) ire not uncom 
mon in eastern countries 
The lung fluke, Paragoimnus 
westermam, is a human parasite 
of some import nice in the Far 
Last, and occurs also in South 
America and Mexico The various species of flukes which occur in 
the alimentary can il of man and domestic animals api^ear to be, on 
the whole, of rel itively little economic significance (H A B ) 
TREMOLITE, a mineral of the amphibole (qv) group, of 
the composition CaMg,(SiOj)i, and crystallizing m the mono 
clinic system Tremohte (named in 1796 from the Val Tremola 
St Gotthard, where it was first found) always contains water in 
solid solution m amounts varying up to 2 5^^ and is not prepared 
from dry melts It is usually developed in fibrous and bladed 
crystals of white or grey colour Solid solutions of tremohte and 
the corresponding iron compound, Cal ea(SiO,)4, are known as 
actinoiite They are distinguished by their green colour Tremo 
litc is a common mineral of metamorphosed carbonate sediments 
Typical examples occur m the dolomite of Campolongo (Tessin) 
and in limestone at Russell New York (C E T ) 

TRENCH, FREDERICK HERBERT (1865-19^^), Insh 

poet and playwright, was born at Avoncore, Co Cork on Nov 
12, 1865 Educated at Haileybury and at Keble college, Oxford 
he was elected a fellow of All Souls’ college, and from 1891- 
1908 was an examiner m the Board of Education This appoint 
raent he gave up in 1908 in order to devote himself to literary 
work In 1908 he became director of the Haymarket theatre 
London, where he staged King Lear and Maeterlinck’s Blue Bird 
His first volume of poems, Dctrdre W^edded, appeared in 1901 
It was followed by further poems, notably “Apollo and the Sea 
man ” mcluded in New Poems (1907), and Lyrics and Narrativt 
Poems (1911) Among his later publications were an Ode from 
Italy in Time of War (1915), Poems with Fabhs tn Prose 
(1918), and a poetic play Napoleon (1919), which was produced 
in London by the Stage Society m 1919 He died on June n, 
1923 His collected works, edited by H Williams, were pubhshed 
in 1924, and a volume of selected poems in the same year 
Ste Abel Chevalley, Be^beH Trench Notice sur sa Vte et sts Oeuvres 


the human diseases caused by 
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Fig 6 —TYPES OF TREMATODES 
A Sohistoioma haematobium male 
carrying the more slender female In 
the ventral groove B Leucochlorld 
lum maoroitomum adult form C 
Snail (Suocinea) with sporooyits of 
Leucoohlorldium In its tentacles D 
Sporocyst removed from tentacle of 
Succlnea 
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TBENCH, RICBAKD CHENEVn (1I07-1W, AnsO- 

can archbishop and poet, was born at Dublin on Sept 9 1807 
He was educated at Harrow, and Tnmty College, Cambridge 
While incumbent of Curdndge Chapel near Bishops Waltham 
Hants, he pubhshed (1835) The Story of Justm Martyr and Other 
Poems j which was favourably received, and was followed m 1838 
by Sabbauon^ Honor Neale, and other Poems, and in 1842 by 
Poems from Eastern Sources He became rector of Itchenstoke 
(1845), Hulsean Lecturer (1845-46) and professor of dmnily 
at King’s college, London In 1851 he wrote The Study of 
Words, followed by English Past and Present (1855) and 
A Select Glossary of English Words (1859) All have gone 
through numerous editions and have contributed much to promote 
the historical study of the English tongue His paper, read before 
the Philological ^ciety “On some Deficiencies m our English 
Dictionaries” (1857) gave the first impulse to the great Oxford 
New English Dictionary His advocacy of a revised translation of 
the New Testament (1S58) aided to promote another great na- 
tional undertaking In 1856 he pubhshed a valuable essay on 
Calderon, with a translation of a portion of Life %% a Dream in 
the onginal metre In 1841 he had published his Notes cm the 
Parables, and in 1846 his Notes on the Miracles, popular works 
which are treasuries of erudite and acute illustntion 

In 1856 Trench was raised to the deanery of Westminster Here 
he instituted evening nave services In January 1864 he was ad- 
vanced to the more dignified but less congenial post of archbishop 
of Dublin He died in London on March 28, 1886 

See his Letters and Memorials (3 vols^ 1886) 

TRENCHARD, SIR HUGH MONTAGUE, ist Baht 
cr 1919, KCB 1918 (1873- ), British air marshal was 

born on Feb 3, 1873 Commissioned in the Royal Scots Fusiliers 
in 1893, he served in the South African War with the Impenil 
Yeomanry and the Canadian Scouts From 1903 to igio he 
served in West Africa In 1912 he qualified as an air pilot and 
bccime an instructor at the central flying school at Upavon 
where he was appointed assistant commandant the following year 
On the outbreak of the World War Trenchard assumed charge 
at Farnborough, but before the end of 1914 was summoned to 
France, and became head of the military wing of the Ro> il Fly 
ing Corps His strong personality, foresight and power of com- 
mand made his name a household word in I ranee, and with the 
expansion of the air service ht rose from major to major general 
in little over a year After the formation of the Royal Air I orce 
be became, in March 1918, chitf of the air stiff Ihis position 
he resigned a month later, owing to disagreement with the first 
iir minister, Lord Rothermere But a few weeks later he received 
command of the newly formed indet>endent air force, whose mis- 
sion was to raid Germany, a post thit gave scope to his gift for 
inspiring min and to his development of the strategical role of 
iircraft In 192* he was promoted air chief marshal 

TRENCK, FRANZ, Freiherr von dfr (1711-1749), Aus- 
trian soldier, was born on Jan i 1711 of a militar> family Edu- 
cated by the Jesuits at bopron (Oldenburg), he entered the 
Imperial army in 1728 but resigned in disgrace three years later 
He then married and lived on his estates for some years Upon 
the death of his wife m 1737 he offered to raise an irregular corps 
of “Pandours” against the Turks, but this offer was refused and 
he then entered the Russian army But after serving against the 
Turks for a short time as captain and major of cavalry he was 
iccused of bad conduct, brutality and disobedience, and con- 
demned to death, the sentence being commuted by Field Marshal 
Munmeh to degradation and imprisonment He returned to 
Austria, where his father was governor of a small fortress but 
there too came into conflict with every one and actually “took 
sanctuary” m a convent in Vienna But Pnnce Charles of Lor- 
raine obtained for him an amnesty and a commission m \ corps 
of irregulars where he rose to be ht utenant-colonel (1743) and 
tolonel (1744) But at the battle of Soor he and bis irregulars 
plundered when they should have been fighting and Trenck was 
accused (probably falsely) of having allowed the king of Prussia 
himself to escape He was court martialled m Vienna, and con- 
demned to death , but the sentence was commuted by the queen 


into one of cashiering and imprisonment The rest of his life was 
spent in mild captivity in the fortress of Spielberg, where he 
ditd on Oct 4, 1749 

His cousm Friedrich I rfiherr von der Trenck (1726- 
1794) the writer of the celebrated autobiography, was born on 
Feb 16, 1726, it komgsbtig his fUher being i Prussim f^duril 
He was educated at the Universit> of Konigsberg tntered the 
Prussian army m 1742 and became m orderly officer on Frtd 
crick’s own staff But within a year he fell into disgrace because 
of a love affair— whether real or imaginary — ^with thi king s 
sister Prim css Amalie ind in 1743 Frederick had him arrested 
and confined m the fortress of Glatz, whence in 1746 he escaped 
Making his way home and thence to Vienm, in the vain hope of 
finding employment under his now disgraced cousin, he finally 
entered the Russian service On succeeding to the f imily estates 
on his cousin’s death, he relumed to Germany In 1754 he 
visited Prussia, but was there arrested and confined in Magde- 
burg for ten years, making frequent attempts, of incredible 
audacity, to escape After the close of the Seven Years War 
Maria Theresa requested his release Trenck then spent some years 
in Aix la ChapeUe, and eventually returned to his Hunganan 
estates Here he composed his celebrated autobiography and 
many other writings and undertook various diplomatic or secret 
service missions He went to Pans in 1791 to witness the Revo 
lution He was denounced as an Austnan spy and guillotined on 
July 24, 1794 

His atitobiogriphv first appeared in German at Berlin and Vienna 
(is vols ) m 1787 Shortly afterwards % French version bv his own 
hand, was pubhshed at Strasbourg His other pubhshed works m 
tight volumes appeartd sliorllv after the autobiography at Lcip-«ig 
A n print of the lutobiography ippcarcd in 1010 in “Rcilams 
Univtrsal Scries” 

See Wahrmann Leben nnd Thaten des Franz Fretherr von der 
Trenck ind Irtidrich Irtilurm von der Trencks Leben Kerker und 
Tod (both publinhed at Leipzig, 1837) 

TRENDELENBURG, FRIEDRICH ADOLF (1S02- 

1872), Germin philosopher and philologist, was born on Nov 30 
rSo2, at Eutin near Lubeck He was educitcd at the universities 
of Kiel, Leipzig ind Berlin Ht became more and more attracted 
to the study of Plato md Anstotle, and his doctor’s dissertation 
(t 8 6) wis an attempt to reach through Aristotle’s criticisms a 
more accurate knowledge of the Platonic philosojihv (Platonic de 
idcts (t mwuris doctrina (X Ari^totele illu^frafa) He spent seven 
years is tutor in i private family, occupying his leisure in pre 
paring a critic il edition of Aristotles De antma (1S33 2nd cd 
by C Beige r 1S77) In 1833 Altcnstcin Prussian minister of 
education appointed Irenddcnburg e\tr lordin try professor m 
Berlin and four years liter he wis id\ meed to 111 ordinary 
professorship In TS63 he tngiged in an acrimonious controversy 
on the interpretation of Knit’s doctrine of Space with Kuno 
Fischer whom ht attacked in kuno Ftschtrund stm Kant (1869) 
which drew forth the reply Anti Trendelenburg (1870) He died 
on Jan 24, 187^ 

Trendelenburg’s Natnrrccht miy be taken as in a manner the 
completion of his system his working out of the ideal as present 
m the real The ethical end is taken to be the idea of humanity, 
not in the abstract as formulated by Kant but in the context of 
the State and of history Law is treated throughout as the \e 
hide of ethical requirements In Trendelenburg s treitment of 
the State, as the ethical organism in which the induidual (the 
potential man) may be said first to emerge into actuality, we 
may trace ms nurture on the best ideas of Hellenic antiquity 

Trendelenburg was also the author of the following Ekmenta 
lo%tct$ Anstotehcae (1836, gth ed , 1S92, Eng trans , i88t) a 
selection of passages from the Organon with L itm translation 
ind notes cofitaining the substmee of Aristotle’s logical doctrine 
supplemented by Erlaretcruneen zu den Ehmcntni der Anstotd 
tschen lo^tk (1842 3rd td TS76) Loguche Untermchtine>(n 
(1840 3rd tc! 1870) and Die lo^i^cke Frage m Hrt^eh System 
(1843) important f ictors in the reaction against Hegel Ht^tor 
tseke Bettrdge zur Phitosophu (1846-67), in three volumes the 
first of which contains a history of the doctrine of the Categoncs 
Das Naturruht auf dem Grundt der Ethtk (1860) Lucken im 
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\olkerrtcht (1870), a treatise on the defects of international 
law, occasioned by the war of 1870 

On Trendelenburg*? lile and work see H Bonitz Zur Ermnerung an 
FAl (1872), P Klemcrt, Grabrede (1872), E Bratuschek idolf 
Trendelenburg, (1873), C von Prantl, Gedaehtmssredt (Munich, 
1873) , G S Morris m the New Englander (1874), xxxm 

TRENT, the thief nver in iht midlands of England, the third 
m length in the country, exceeded onlv by the Thames and Severn 
It rises m north Staffordshire and discharges through the Humber 
into the North Sea, having a course of about 170 m The source is 
on Biddulph Moor The course is first southerly, and it skirts the 
Potteries, passing Stoke on Trent Passing Stone, the course be- 
comes south easterly, and the united waters of the Sow and the 
J'tnk are received on the right Near Rugeley the direction be- 
comes easterly and near Alrewas the Trent receives the Tame 
(right), and turns to the north east The river now passes Burton- 
on Trent in this part of its course forming the boundary between 
Staffordshire and Derbyshire The valley opens out as the stream, 
dividing into several channels at Burton and receiving on the left 
the Dove enters Derbyshire It then separates that county from 
I eicestershire and Nottinghamshire, receives in succession the 
Derwent (left), Soar (right) and Erewash (left), enters Netting 
hamshirc, and passes Nottingham, m from the mouth The 
next important town is Newark, the Devon (right) joins here 
Ihe valley becomes flat though the nver is rather deeply en- 
tnnehed in some parts Forming the boundary between Netting 
ham and Lincolnshire the Trent passes Gainsborough receives 
the Idle (left) and entering Lincolnshire and skirting the Isle 
of Axholme, joins the Yorkshire Ouse near Faxfleet The lower 
pirt of the valley resembles the Fens m character The highest 
tides ire iboul 40 m up river, and the phenomenon of a bore is 
sten rising on spring tides to a height of 4 or 5 ft , 15 m above the 
mouth of the river 

The Trent is navigable for 94 J m from its junction with the 
Ouse, to a point a short distance above the junction of the Der 
went It IS also navigable for barges of 120 tons as far as Notting 
him Then arc eight locks Below Gainsborough the navigation 
IS open, and vessels drawing 9 ft can reach this point on spring 
(ides From the Derwent mouth the Trent and Mersey Canal 
follows the Trent valk> upward md gives connection with the 
inlind navigation system of the midhnds and west of England 
Short canals gi\e access to Derby and the Erewash valley, the 
I cicester NavigUion following the Soir connects with the Grand 
Junction canal, and the Granthim Canal carries a little traffic 
between that town and Nottingham The I ossdvke connects the 
I rent with Lincoln and the Withim and lower down the Sheffield 
and South Yorkshire canal joins the river from the west at 
Keadby There is also a canal, little used to Chesterfield 
TRENT (ITAL\ ) Si I Irlmo 

TRENT, COUNCIL OF llu Council of Trent (1545- 
1563) has a long inteccdent history of great significance for the 
fortunes of the Catholic Church During the 13th and the earlier 
half of the i6th century the conception of an ecumenical coun 
cil remained an ideal of which the realization was expected to 
provide a solution for the serious ecclesiastical difficulties which 
were then prev ilent Ihe emperor Charles V urged on the papacy 
the necessity of convening a general assembly of the church 
The p issue resist ince of the Curia was so stubborn that 
the decisive step was postponed time and again But the goal 
w IS finally attained and this result was the work of Charles 
iidtd b> three powerful t irdimls 

Thi hull ladan Hnnisahm (Novtmber 19, 1544) fixed the 
meeting of the council for March 13 1^4^ in Trent and assigned 
it three tasks (i) the pacification of the religious dispute by 1 
doctrinal decisions, (2) the reform of ecclesiastical abuses (3) , 
the discussion ol a crusade against the infidels 

The opening of the council was deferred once again lo 
wards the end of May 1S4S, twenty bishops were collected at 
Trent but there was no sign of action, and the papal legates — 
Del Monte, Corvmus and Reginald Pole — delayed the maugura 
tion the emperor and the pope being at cross purposes as to 
procedure In the t\vs ol INul IT! (he council was simiilv 


the means by which he expected to secure a condemnation 
of iht Protestant heresy, m hopes that he would then be m 
a position to impose the sentence of the Church upon them bv 
force For him the question of ecclesiastical reform possessed 
no interest whatever In contrast to this, Charles demanded that 
these very reforms should be given precedence, and the decisions 
on points of dogma postponed till he should have compelled the 
Protestants to send representatives to the council The popt 
however alarmed by the threat of a colloquy m Germany, at last 
ordered the synod to be opened (December 13, iS 45 ) 

The procedure adopted secured the predominance of the Roman 
chair from the first As the voting was not to be by nations is 
at Constance but by individuals, the last word remained with 
the Italians who were in the majority 
The council began its work m the region of dogma by defining 
the doctrines of the Church with reference to fhe most importaiu 
controversial points — a procedure which frustrated the emperor s 
hopes for a reconciliation with the Protestants The doctnms 
dealt with, up to March 1547, were the Holy Scriptures and tn 
dition {scssto iv ) original sin {sessto v ), justification {se$sio vi ), 
and the sacraments m general, and baptism and confirmation in 
particular vii ) In March the council was moved to 

Bologna on the pretext that an epidemic was raging m Trent 
{sessto viii ) though, at the imperial command, part of the bish 
ops rem lined behind But on the 2nd of June the council of Bo 
logna resolved {sessto x ) to adjourn its labours At the Diet of 
Augsburg the emperor secured a modus vivendt, leavened b> 
the Catholic spirit between the adherents of either religion 
and this provisory settlement — the so called Interim of Augs 
burg — was promulgated is \ law of the empire (June 3, 1548) and 
declared binding till the council should reassemble But the con 
fusion of ecclesiastical atfairs had grown worse confounded 
through the refusil of the pope to continue the council, when 
his death (November 10, 1549) changed the situation 

Pope Julius III the former legate Del Monte caused the 
council to resume its labours on May i, 1551 {stssio xi ), under 
the presidency of Cardin il C rcscentio The personnel was, for the 
most part different and the new members included the Jesuits 
Liynez and Salmtron The French clergy had not a single dek 
gate, while the Spanish bishops maintained an independent at 
titude under the aegis of the emperor ind Protestant deputies 
were on this occasion required to appear at Trent Their parlici 
pition however was useless tor the discussion of doctrine on the 
basis of Holv Writ was from the Catholic standpoint impossible 
and the revolt of the elector Miunce of Saxony (March '^0 
1552) compelled tlu emperor to leave Innsbruck and dissolved 
the conclave Its dogmatic libours were confined to doctrinal 
decrees on the Lord s Supper (vrj>vw xiii ), and on the sacraments 
of ptnuite and extreme unction {scssio xiv ) On April 28, 15s- 
the sittings were suspended 

Ten years elapsed bet ore the council reassembled for thi third 
time in Trent During the intervening period the religious prob 
1 cm in Germany had received such a solution as the times ad 
milted by the peace of Augsburg (isss), and the equality there 
guaranteed between the Protestant estates and the Catholic es 
tales had left the former nothing to hope from a council The 
incitement to continue the council came from another quarter 
It was no longer anxiety with regard to Protestantism that exer 
cised the pressure, but a growing conviction of the imperative 
need of more stringent reforms within the Catholic Church itsell 
In Prance and Spain — the very countries where the Protestant 
hercs> hid been most vigorously combated — a great mass ot 
discontent had accumulated, and France already showed a strong 
, inclination to attempt an independent settlement of her ecclesi 
I astical difficulties in a national council Pius IV therefore an 
nounced (Nov 29 i:)6o) the convocation of the council, and on 
Jan 18, 1562 It was actually reopened (sessto xvii ) 

Ihe Protestants indeed were also invited but the Evangelical 
pnnets, assembled m Naumburg, withheld their assent To securt 
freedom of action, France and the emperor Ferdinand required 
that it should rank is a new council Pius IV however dtsig 
intcd i( i lonfinuitioii of the tir’itr meetings Ferdinand m 
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nddition to regulations for the amendment of the clergy and the 
monastic system, demanded above all the legalization of the 
marriage of the priesthood while France and Spam laid stress on 
the recognition of the divine right of the episcopate and its inde 
f)endence with regard to the pope In consequence of these re- 
formatory aspirations, the position of the pope and the council 
was for a while full of peril But the papal diplomacy, by conces 
sions, threats, and by exploiting political and ecclesiastical dis 
scnsions, broke the force of the ittack In the third period of the 
louncil, which, as a result of these feuds, witnessed no session 
trom September 1562 to July 1563 doetnnil resolutions were ilso 
p issed concerning the Lord's Supper sub ntraqui specie (s( ssio 
KXi ), the sacrifice of the Mass (hssio xxii ) the sacrament of 
ordination (sessto xxiii ), the sacrament of marriage (si ssto xxiv ), 
md Purgatory, the worship of saints, relics and images On Dec 
4 1563, the synod closed 

The dogmatic decisions of the Council of Trent make no 
ittempt at embracing the whole doctrinal system of the Roman 
( atholic Church, but present a selection of the most vital doc 
tnnes, partly chosen as a counterblast to Protestantism, and for 
muhted throughout with a view to that creed and its objections 

The reformatory enactments touch on numerous phases of 
< cclesidstical life — administration discipline, appointment to spir 
itual offices, the marriage law (dcctetum di reforniatiom matri 
monu * Tanietst/* sessto xxiv ) the duties of the clergy, and so 
lorth The resolutions include many that marked an advmce but 
the opp^ortunity for a comprehensive and thorough reformation 
of the life of the Church — the necessity of which was recognized 
m the Catholic Church itself — was not embriced No alteration 
of the abuses which obt lined in the Cum was effected, and no 
annulment of the customs so lucrative to that bod> and deleten 
ous to others, was attempted 

The Council of Trent in fact enjo>ed onl> a certain appearance 
of independence Tor the freedom of specih which had been 
accorded was exercised under the supervision of papal legates 
who maintained a decisive influence over the proceedings and 
could count on i certain majonty m consequence of the over- 
whelming number of Italians That the synod figured as the 
responsible author ot its own decrees (ioncta otcununtca et gin 
traits tndentma synodus in spintu sancto le^iUnht congregata) 
firoves very little since the following clause re ids prai stdentibus 
apostolical sedis le gaits, while the legates and the pope expressly 
refused to sanction an application of the words of the Council of 
C onstanee — umvcrsalem ecclesiam repraesentans 

Th( whole course of the council was determined by the pre 
supposition that it had no autonomous standing, and that its 
labours were simply transacted under the commission and guid 
mce of the pope This was not merely a claim put forward by 
(he Romm see at the time, it wis acknowledged b> the attitude 
of (he synod throughout Ihe legates confined the right of dis 
cussion to the subjects propounded by the pope and their posi 
tion was that he was m no wi> bound by the vote of the ma 
jonty In difficult cases the synod itself left the decision to him 
as in the question of Clandestine Marriages and the Admmistra 
tion of the Lord’s Supper sub utraque sptcit Further at the 
close of the sessions a resolution was adopted by the terms of 
which all the enactments of the council de morum reformatwne 
atquc ecclesiastica disctplina were subject to the limitation that 
the papal authority should not be prejudiced thereby (sessto xxv 
ca/? 21) Every doubt as to the papal supremacy is removed 
when we consider that the Tridcntine Fathers sought for all their 
enactments and decisions the ratification (confirmatw) of the 
pope, which was conferred by Pius IV m the bull Benedtetus 
Deus (January 26, 1564), and m its last meeting xxv) 

the synod transferred to the pope a number of tasks for which 
their own time had proved inadequate These comprised the 
compilation of a catalogue of forbidden books, a catechism, a 
short conspectus of the articles of faith and an edition of the 
missal and the breviary Thus the council presented the Holy 
bee with a further opportunity of extending its influence and 
diffusing Its views The ten rules de hbm ^ohibttis were pub- 
lished in March 1564, the Proftssto fidit tridentmae in November 


1564 and the Cntechtsmus a dim to concilii tndnttmt ad 
parochos, early m 1568 

The oecumenical character of the louncil wis never seriously 
questioned On the motion of the legates, the resolutions wore 
submitted to the ambassadors of the secular powers for signature 
the French and Spanish envoys alone withholding their issent 
The recognition of the council’s enactments was, none the less 
beset with difficulties So far as the doctrinal decisions were con 
cerntd no obstidcs existed but the reform itor> edicts — idhi 
Sion to which was equally n quirt d by tht svnod — stood on a dit 
fercnl looting In their clnncter of resolutions claiming to rank 
as ( cclesnstical law they came into conflict with outside interests 
and their acceptance by no means implied that the rights of tht 
sovereign, or the needs and eireumstancis of the respective coun 
tries were treated with sufficient consider ition Ihc consequent 
wis that there arose in aetivi and in some c ises a tinacioiis 
opposition to an indiscriminate acquiescence in all the Tndintine 
decrees especially in France where only those regulations were 
recognized which came into collision neither with the rights of the 
king nor with the liberties of the Galilean Church In Spun 
Philip II allowed indeed the public ition of ihe Tndinttnum but 
always with the reservation that the privileges of the king his 
vissals and his subjects should not thereby be infringed 

In his official confirmation Pius IV had alread> strictly pro 
hibited in> commentar> on the enactments of the council unless 
undertaken with his approval, and had chimed for himself the 
sole right of interpretation In order to supervise the prutical 
working of these enactments, Pius created (1564) a spccul dtpirl 
ment of the Curia, the Congrei^atw lardtnahum conciln trident int 
ifitirpretuni, and to this body Sixtus V entrusted the further 
tisk of determining the sense of the coniiliar decisions in ill du 
bious ciscs The re^olutwnes of the congregation — on di'^puted 
points — and their dcclaratwnes — on legal questions — exercised a 
powerful influence on later development of ecclesiastic il hw 

The Council ot Trent attained a quite ixtraordunry significance 
for the Roman Catholic Church, and its pre eminence wis un 
assailtd till the I aticanum subordinated ill the labours ot the 
Church in the past — whether m the region of doctrine or in that 
of law — to an infallible pope On the theological side it fixed the 
results of mediaeval scholasticism and drew from it all that could 
be of service to the ( hurch Further b\ pronouncing on a senes 
of doetnnil points till then undecided it elaborated the Catholic 
creed, and finally, the bold front which it offered to Protestantism 
in Us present ition of the orthodox faith give to its members the 
practical lead they so much needed m their resistance to the Evan 
geheal assiult It showed that Church as a living institution 
capable of work and achievement, it strengthened the confidence 
both of her members and herself, and it was a powerful factor in 
heightening her efficiency as a competitor with Protestantism and 
m restoring and reinforcing her imperilled unity Indeed its 
sphere of influence was still more extensive for Us labours m the 
field of dogma and ecclesiastical Iiw conditioned the future evo 
lution of the Roman Catholic Church 

Bibliography — Supreme among the sources for the histor> of the 
council stands the splendidly planned work Concthum tndentmum 
dtarwrum actorum epistularum, tractatuum nova colletUo ed Socu 
tas Gocrrcsiana (m successive volumes 1901 ff ) The following desirvt 
special mention P Sarpi, Istorta del conctlio iridenUno (London 
1619) , Cardinal Sforza Pallavicini hiorta dil conetko di Trento 
(Rome, i656-t;7, a counterblast to the preceding) , Bnsihar, Zur Beur 
tetlung der Kontroversen zwtschen Sarpt und Pallavictm (1844) , J J 
v Dullingcr, Sammlung von Urkundin zur CnchtchU des Konzils von 
Trtent 1 1,2 (1870) , Bettrage zur politisihen ktrchUchen und 

Kulturgeschtchte (3 vols , 1862-82) , G Paleottus, Acta conctlu iriden 
Um a J02 et 156^ usque tn finem conctht, ed F Mendhim (1842) 
A V Druffcl, Monument a irtdenttna (3 parts, 1884-87 parts 4 and 5 
continued by K Brandi, 1897-99) , Zur Ge\chtchte des Konzils von 
Tnent Aklenstucke aus den osterreichischen Archhfen, ed T v Sickel 
(3 parts, 1870-72) , F Laintz Disputat tones indintinae ed Grisar (2 
vols 1886) Die romtsche Kune und das Konztl von Tnent untir Pius 
1 \ Aktenstuckc *>ur Gesihirhte dt\ Kon^th von Intnt cri I Susta 
(voL i 11 1904-09), Canones et decreta conalu tndenUm (1564, 

critical edition by A L Richter, 1853) , Wessenberg Die f^rossen Ktrch- 
enversammlungen des isten und i6ten Jahrhunderts, vols 111 and iv 
(Constance, 1840) , L v Ranke, Die romtseken Papste tm 16 und 17 
Jahrhundert, vol 1 , ibid Deutsche Geschuhte tm Zettalter der Rtjor 
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malion, i (StuttRart, 1880), P Tschackfirt, **Tmiiter Kfmzil,^ in 
HerzoR Hauck, Realencyklophdte fur proUstanitsche Theolpgte (1908), 
vpl xjc , td 3 (C Mi , jL) 

TRENTE ET QUARANTE (called also Rouge et Notr)^ a 
game of french ongm played with cardb and a special table It is 
one of the two games pi lyed in the gambling rooms at Monte 
Carlo, roulette being the other The diagram illustrates one 
half of the table, the other half precisely corresponding to it 
Two croupiers sit on each side, one of them being the dealer, 
behind the two on the side opposite to the dealer a supervisor 
of the game has his seat Six packs of fifty two cards each are 
used, these arc well shutfled, and the croupier asks any of the 
players to cut, handing him a blank card 
with which to divide the mixed packs 
There are only four chances at trentc et 
quarante rouge or notr, known as the 
grand tableau, couleur or inverse, known 
as the petit tableau At Monte Carlo the 
stakes are plaeed on the divisions indicated 
on the table, the maximum being 12,000 
francs and the minimum 20 francs which 
must be staked m counters The dealer, 
who has plaeed all the cards before him, 
separates a few with the blank card, takes 
them in his left hand and invites the play 
trs to stake with the formula, “Messieurs, 

faites vutre jeu’” After a pause he ex 

claims “Le jeu est fait, nen ne va plusT’ Diaoram showing halr 
after which no stake can be made He then of trentc et ouarante 
deals the cards in a row until the aggregate ‘^^ble 
number of pips is something more than ^o, u[x»i which ht deals a 
second row and that which comes nearest to 30 wins the top row 
being always distinguished as noir, and the lower as rouge In an 
nouncing the result the word trente is always omitted, the dealer 
merely announcing un, trens, quatre, as the case may be, though 
when 40 IB turned up it is described as quarante The words notr 
and inverse are also never used, the announcement being rouge 
gagne or rouge perd, couleur gagne or couleur pird Gam or loss 
over couleur and inverse dti^ends upon the colour of the first card 
dealt If this should be also the colour of the winning row, the 
player wins Assuming for example, that the first card dealt is red, 
and that the lower row of the cards dealt is nearest to 30, the 
dealer will announce “Rouge gagne ct le couleur ” If the first card 
dealt IS red, but the black or top row of cards is nearest to 30, 
the dealer announces ‘ Rouge perd et le couleur It frequently 
happens that both rows of cards when added together give the 
same number Should they both for instance add up to 3^> the 
dealer will announce “Trois apres ’’ and the deal goes for nothing 
except m the event of their adding up to 31 Un aprds (r c , 31) is 
known as a re fait, the stakes are put in prison to be left for the 
decision of the next deal, or if the player prefers it he can with 
draw half his stake, leaving the other half for the bank Assurance 
agunst a re fait can be made by paying 1% on the value of the 
stake with a minimum of five frincs When thus insured against 
a refait the player is at liberty to withdraw his whole stake It 
has been calculated that on an average a refait occurs once in 
38 coups After each deal the cards are pushed into a metal bowl 
let into the table m front of the dealer Whan he has not enough 
left to complete the two rows he remarks “Les cartes passent’^ 
they are taken from the bowl reshuffled and another deal begins 

TRENTINO, a mountainous area of North Italy, extending 
E and W of the middle course of the Adige Before the World 
War It was part of the Austrian province of Tirol The Trentino 
frontier which had been delimited after the war of 1866, was 
strategically most unfavourable to Italy as it left the mountain 
ranges wholly m Austrian hands and tormed a wedge whence a 
dozen military roads branched outwards threatening the nthest 
and most fertile parts ot Ital> It also left 400000 Italians un- 
der Austrian rule During the war the Trentino was the scene 
of heavy fighting, which extended from the btelvio pass to the 
Ampez/o valley and spread over into the Asiago plateau within 
the borders of Italy Early in the war the Italian troops occupied 


a number of positions beyond the frontier, especially east of the 
Adige, whence their hoe extended from north of Mon, along the 
Terragnolo valley, Costa d’Agra, across the Astico, Cima Man 
driolo, across the river Brenta m the Val Sugsuia to the Cima 
d’Asta, farther east all the Ampezzo valley was occupied to the 
lofana and Cnstallo groups There were many engagements in 
the autumn and winter of iqis, especially north of the Cadore 
and at the head of the Cordevole valley round the Col di Lana 
the attacks on which caused serious losses to the Italians, until 
m April 1916 the summit was blown up by an Italian mine and 
the hill remained m Italian hands The fighting on the Stclvio 
the Adamello, the Ampezzo group and the peaks round San 
Martino di Castrozza was at a very high altitude, and the troops 
had to perform what even m ordinary times would be regarded 
as notable mountaineering exploits amid ice, snow and extremely 
diftnult rocky terrain, exposed to intense cold, severe storms and 
heavy enemy fire, the Austrians usually holdmg the most favour 
able positions Roads had to be built up the most precipitous 
mountains and heavy guns dragged up to a height of 2^00 to 3,000 
feet The Italians managed to capture many of these positions, 
although at the cost of heavy losses, but in May 1916 the Aus 
tnans, after an mtense artillery preparation with masscB of heaw 
guns launched a formidable attack on the Terragnolo-Val Sugana 
-Folgaria-Asiago area and drove the Italians back for a con 
Biderable distance I he object was to debouch into the Vicenza 
plain and cut the communications with the Isonzo army There 
was desperate fighting along the whole line, but the key positions 
of Com Zugna, Passo Buole and the Pasubio to the west and the 
peaks on the outer edge of the Asiago plateau on the east held 
firm By June 16 the momentum of the Austrians had exhausted 
Itself, and an Italian counter attack recovered most of the lost 
ground After the Austrian break through at Caporetto in Oct 
1917, an attempt was made to effect a breach also in the Asiago 
plateau The Ampezzo and Cadore areas had to be evacuated 
by the Italians, and in the heavy fighting through Nov and Dec 
some of the positions on the plateau were again lost but the 
outer edge was held and the Austrians failed to descend into the 
plain In the battle of June 1918, when the west sector of the 
Asiago area was held by British troops, another attack was de 
hvered there, and although the Austrians at first broke through 
at several points they were driven back to their ongmal line 
When the final battle of the war began (Oct 23, 1918) the Italians 
together with Bntish and French forces, earned out a demonstra 
tive action to prevent the enemy from shifting reserves to the 
Grappa and Piave areas where the main attaclw were being di 
livercd It was from the Asiago plateau that the victonous troops 
on Nov I poured into the Val Sugana, while the I Army advanced 
up the Adige valley and the two forces converged on Trento, 
which was reached on Nov 3 

TRENTO (Lat Tndentum, Ger Trent or Trtcnt) the capi 
tal of a province in the district of Venezia Tndentma, Italy Pop 
(1921), 31881, town, 33 130, commune It stands on the left 
bank of the Adige where this river is joined by the Fergma, and 
is a station on the Brenner railway, 35 m S of Bolzano and 56^ 
m N of Vtrona, while a railway runs along the Fersina valley and 
the Val Sugana to Bassano (60 m ) There is also an electnc 
railway to Mal^ (45 m N ) It has a very picturesque appear 
ance, especially when approached from the north, with its cm 
battled walls and towers filling the whole breadth of the valley 
A conspicuous feature in the view is the isolated rock Doss Trento 
(the site of the Roman Verruca), that rises on the nght bank 
of the Adige to a height of 308 ft above the city The cathedral 
(dedicated to San Vigilio, the first bishop) was altered at various 
times between the nth and 15th centuries, and was restored in 
i 882'-‘89 Outside is the fine fountain of Neptune (1767-^9) The 
Renaissance church of Santa Mana Maggiorc, bmit m 1520-39 
was the scene of the sessions of the famous Oecumenical Council 
(see p 454) which lasted, with several breaks, from 1545 to 1563 
dunng the episcopate of Cnstoforo Madruzzo To the east of 
the city rises the Castello del Buon Consigho, for centuries the 
residence of the pnnce-bishops, which is decorated with interest 
mg frescoes, and contains the museum of antiquities and fine arts 
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for tlie difttrict Opposite the railway station a statue of Dante 
by Zocchi WftS erected in 1896 

Tridentum, the capital of the Tridentini, was a station on the 
great road from Verona to Veldidena (Innsbruck) over the 
Brenner It was later ruled by the Ostrogoths (sth century) and 
(he Lombards (6th century) after the conquest of whom by the 
Franks (774) Trento became part of the kingdom of Italy But 
m 1027 the emperor Conrad II bestowed all temporal rights in 
the region on the bishop (the sec dates from the 4th century) 
and transferred it to Germany, an event which fixed all its later 
history The Venetian attacks were finally repulsed in 1487, and 
the bishop retained his temporal powers till 1803 when they 
pas<^ed to Austria In 1814 the Trentino was formally annexed 
to the Austnan province of Tirol Trento became an Itahan city 
m 1919, when the Trentino passed from Austnan to Itahan hands 
TRENTON, a city of Missouri, USA, 100 m N E of Kansas 
City, on the east fork of the Grand river; the county seat of 
Grundy county It is on Federal highway 65 and is served by the 
Qumey, Omaha and Kansas City and the Rock Ishnd railways 
Pop (1920) 6,951 (96% native white), estimated locally at 
8,000 m 1928 The Rock Island railway has repair shops here 
Trenton was platted as the county seat in 1S41, incorporated as 
a town m 1857, and chartered as a city m 1893 
TRENTON, the capital city of New Jersey, USA, and the 
county scat of Mercer county, on the Lincoln highway and the 
eist bank of the Delaware river, 30 m N E of Philadelphia and 
t;5 m S W of New York city It has a county airport, and is 
served by the Pennsylvania and the Reading railways, 4 inter 
urb'in electric lines, numerous motor bus and truck lines and 
small steamers and barges on the Delaware nver and through 
the Delaware and Raritan canal to the Rant an nver at New 
Brunswick Pop (1920) 119,289 (25% foreign born white), 
1928 estimate 139,000, with 35,000 more m contiguous suburbs 
Trenton is at the head of navigation on the Delaware, which 
falls 8 ft at this point Three miles of the water front is occupied 
by Riverside park, and there are municipal docks, wharves and 
warehouses, with which a public roof g irden is combined The 
cit> has an area of 8 5 sq m , of which 266 ac are in public parks, 
an assessed valuation for 1928 of $248,089324, and commission 
form of government, adopted in 1911 It is the seat of a State 
normil school (1855), ^he State library, the State school for the 
deaf the State home for girls, a State hospital for the insane 
(1848), the State pnson (1836) and the State arsenal, occu 
pying the old pnson The State House stands on high ground 
not far from the nver In Mahlon Stiicy park, adjoining the 
Capitol grounds, are the “Hessian’' barracks, erected by the 
Colony m 1758 to mitigite the evils of billeting, and occupied 
by British troops during the Seven Ytars’ War and at diitercnt 
times during the Revolution by British, Htssian and American 
troops Washington’s crossing of the Delaware on Christmas 
night, 1776, took place 8 m above Trenton and in the centre of 
the city stands a granite column 150 ft high, marking the spot 
where he planted his guns m the Battle of Trenton on the follow- 
ing day Among the interesting old houses are “Woodland^’ 
(formerly called “Bloomsbury Court”), built early m the i8th 
century by William Trent, “The Hermitage ” and “Bow Hill,” 
a quaint colonial mansion iii the suburbs, which for some time 
before 1822 was the home of Joseph Bonaparte Trenton is the 
see of Roman Catholic and Protestant Episcopal bishops There 
are loo churches m the city 33 public and 17 parochial schools, 
hospitals with about 900 beds and a number of homes and other 
chantablc institutions under religious auspices The Trenton 
Municipal Colony, on the outskirts of the city, Is an assemblage 
of the city’s institutions for the care of the sick and the aged, in 
connection with a farm of 25 acres There are two daily papers 
the State Gazette, established in 1792, and the Ttines (1882) 
Trenton is an important industrial city, with 303 manufacturing 
establishments in 1925, producing goods valued at $126,516,024, 
of which $16,084,831 represented pottery (14^ of the total pro- 
duced fai the United States) and $2,768,250 other clay products 
Bank debits m 1927 aggregated $905,187,000 
In 1680 Mahlon Stacy, a Quaker of Burlington, erected a mill 


on the Delaware here, at the mouth of the Assanpink creek and 
by 1685 a small settknient had grown up around it in 1714 
Stacy sold his plantation at “The Falls” to William Trent, later 
chief justice of New Jersey, after which the village came to be 
known as Trent-town, or Trenton In 1745 Trenton was incorpo 
riled as a. borough by a ro>al charter, but in 1750 the citi/ens 
volurttinly surrendered this privilege deeming it ‘ very ptt juditi il 
to the interest and trade” of the community In 1783 Trenton 
was proposed by the New Jersey delegates m Congress for the 
seat of the Federal Government, and in Nov 1784, while it 
was under consideration, Congress met here for a brief period 
It became the capital of the State m 1790 and was chartered as 
a City in 1792 The modem pottery industry dates from 1852 
In i860 the population was 17,228, in 1880, 29,910, in 1900, 
73)307, and in 1910, 96,815 There have been no annexations of 
territory since 1900 

TRENTON AND PRINCETON, BATTLES OF(i 776 - 
1777) These battles m the War of American Independence are 
noted as the first successes won by Washington in the ojaen field 
I ollowing close upon d scries of ckfcits theif effect upon his 
troops and the popuhtioit at large was marked After the cap 
ture of Ft Washington on Manhattan island, on Nov 16, 1776, 
the British general, Sir Wilhim Howe, forced the Americans to 
retreat through New Jersey and across the Delaware into Fenn- 
sylvann Howe then went into winter quarters, leaving the 
Hessian general, Rahl it Trenton on the nver with a brigade of 
1,200 men Although Washington’s army was discouraged by the 
year’s disasters it could still be trusted for a promising exploit, 
and by reinforcements had been brought up to 6,000 effectives 
Ascertaining that the Ilessnns at Trenton were practically un 
supported, the Amencan general determined to attempt their 
capture He planned to recross the Delaware with three columns 
but only his own got across The passage w is made on the night of 
Dec 25, 1776, through floating ice, to a point 9m above the 
enemy, whom he expected to reach it dawn of the following dav 
the 26th Dividing his force of 2 500 men into two divisions 
under Generals Sullivan and Greene, he approached the town by 
two roads, surprised the Hessian outposts, and then rushed upon 
the main body before it could form effectively The charge of 
the American troops and the fire of their artillery and musketry 
completely disconcerted the enemy All avenues of retreat being 
closed and their gencnral mortally wounded, the latter to the 
number of 950 quickly surrendered 

Elited by this success and eager to harass the enemy’s ad- 
vanced posts at other points, Washington again crossed the 
Delaware on Dec 30 and occupied Trenton Hearing of this 
mo\e Lord Cornwallis at Princeton lom north of Trenton, 
marched down with about 7 000 troops upon the Americans on 
Jan 2, 1777, and drove them across the Assanpink a stream 
running cast of the town The Americans, who encamped on its 
banks that night, were placed in a precarious position, as the 
Delaware, with no boats at their disposal at that point, prevented 
their recrossing into Pennsylvania, and all other roads led towirds 
the British lines to the northwird Washington accordingly 
undeitook a bold m inoeu\ re I earing an attack by Cornwallis on 
the next morning, he held a council of war, which confirmed his 
plan of quietly breaking camp that night and taking a by road to 
Princeton, then cutting through any resistance that might be 
offered there and pushing on to the hills of northern New Jersey 
thus placing his army on the flank of the British posts His 
tactics succeeded At Princeton (q v ) he came upon three British 
regiments, which for a time held him at bay The 17th foot 
especiilly, under Colonel Miwhood, twuc routed the American 
advanced troops, inflicting severe loss, but were eventually driven 
back toward Trenton The other regiments rctriattd north 
toward New Biunswick, and Washington continued his march 
to Morristown, New Jersey Hire he was on the flank of the 
British communications with New York, and hence Cornwallis 
retired to New Bmfiswick Washington, besides his success in 
breaking through Howe’s lines, hid placed himself in an advan- 
tageous position for recruiting his army and maintaining a strong 
defensive m the next campaign These two affairs of Trenton and 
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Princeton put new life into the Amencan cause, and established 
Washington in the confidence of his troops and the country 

See W S Stryker, The Batiks of Trenton and Princeton (Boston, 
1898) , and Varnum I Collins, ed , “A Contemporary Account of the 
Bittlcs of Trenton and Princeton,” Pnnceton Hist Assoc, Extra 
pub No I (Princeton, N J , 1906) 

TREPOV, DIMITRI FEODOROVICH (1855-1906), 
Russian general, chief of the imperial police, born at St Peters- 
burg (Leningrad), was city prefect of Moscow In the disturb- 
ances of 190*) he was placed in command of St Petersburg, when 
he immediately took steps to exi>el all those who had taken part 
in the procession led by I alher Gipon to the Winter Palace The 
result was an epidemic of strikes throughout the empire In the 
railway strike (Get 20) Trepov gave the famous order to the 
troops “not to spare their cartridges ” He was now made com- 
mindint of the imperial police, and used his grent power to 
undermine the authority of Count Witte with the tsar He then 
became assistant minister of the interior An unsuccessful at 
tempt to assassinate him was made on March 30, 1905 He died 
on Sept 15, 1906 

TRESCOT, WILLIAM HENRY (1822-1898), American 
diplomatist, wis born in Charleston, S C , on Nov 10, 1822 He 
graduated it Charleston college in 1840, studied law at Harvird, 
and wis idmittcd to the bar in 1843 In June, i860 he was ap 
pointed assist int secretary of State, and he was acting secretary 
of State m June October, during Gen Lewis Cass’s absence from 
Washington His position was important, because of his intimacy 
with President Buch man and his close relations with the secession 
leaders in South C irohna He opposed the re enforcement of 1 1 
Sumter md used his influence to prevent any attack on the fort 
by South Carolina before the meeting of the State’s convention 
c illed to consider the question of secession He returned to Char- 
Uston in I cb i86r , served as colonel on the stafl of Gen Roswell 
S Riple> during the C nil War, ind later returned to Washington 
H( was counsel for the United States before the Halifax I ishcry 
commission m 1S77, wis minister to Chile in 1881-S2 and m 
1882 with Gen U S (irint negotiated a commercial treaty with 
Mexico He died at Pendleton S C , on May 4 1898 

His writings include The Dtplomacv of the Revolution (i8«)2), An 
American T icu of the La^tirn QueUton (1854) and I he Diplomatic 
Hhtorv of thi Administrations of Washington and Adams (1857) 

TRESPASS, in law, any transgression of the law less than 
treason, felony or misprision of either Ihe term includes a great 
viricty of wrongs committtd to land, goods or person Up to 
1694 the trcspisscr was rtgardtd, nominilly at any rate, as a 
crimmd ind wis luble to a fine for the breich of the peice, 
lommuttd tor a smill sum of money, for which 5 Will and Mar 
e 12 (1693) substituted a fee of 6s 8d recoverable as costs 
igniist the (iefendint Trespass is not now criminal except by 
sjiecal statutory enactment, eg the old statutes agamst forcible 
entry the game icts, and the private acts of many railway com 
panes When, however trespass is carried sufficiently far it ma> 
become criminal, and be prosecuted as assault if to the person, 
IS nuisance if to the land At one time an important distinction 
was drawn between tiespass general and trespass special or tres 
pass on the cise for which sa Iort 

In Its more restricted sense trespass is generally used for entry 
on Imd without lawdul luthonty b> either a man his servints or 
his cattle To maintain an action for such trespass the plaintiff 
must have possession of the premises The most minute invasion 
of pnv ate light is tresp iss In addifion to damages for trespass an 
in junction ma\ be gnnled b\ the court 

Trespass may be justified b> exercise of a legal right, as to 
serve the process of the law, or by invitation or licence of the 
owner, or may be excused by accident or inevitable necessity, as 
deviation from a highway out of repur 

In Scots law trespass is used only for torts to land By the 
Trespass (Scotland) Act 1865 trespassers are liable on summary 
conviction to fine and imprisonment for encamping, lighting fires, 
etc , on land without the consent and permission of the owner 

In the United States common law doctrines as to trespass 
hold in most of Ihe States It meins more partuuhrlv in injury 


to the person, property or rights of another, as the immediate re 
suit of a wrongful act committed with actual or implied force 
The statutes have provided for criminal trespass in many States 
but not to the extent as existed prior to 1694 m England Tres 
pass on the realty of another often is a criminal offence, through 
statutory enactment in the States 

TRES TABERNAE (Three Taverns), an ancient village ot 
Latium, Italy, a post station on the Via Appia It is probable 
that it stood at Cisterna, where a branch road running from 
Antium joins the Via Appia Tres Tabernae is best known as the 
point to which St Paul’s friends came to meet him on his journey 
to Rome (Acts xxviii 15) It became an episcopal see, but this 
was united with that of Velletn in 592 
TRESVIRI or TRIUMVIRI, m Rome, a board of three, 
either ordinary officials or extraordinary commissioners 

1 Iresvin capitales^ whose duty it was to assist the higher 
magistrates in their judicial functions, especially criminal, were 
hrst appointed about 289 bc They possessed no criminal jur 
isdietion or tus prnistonts (right of arrest) m their own right 
They kept watch over prisoners and earned out the death sen 
tence , took accused or suspected persons into custody , and exer 
eistd general control over the city police They went the rounds 
by night to main! iin order, and had to be present at outbreaks of 
fire They assisted the aediles in burning forbidden books They 
had to collect the sacranunta (deposit forfeited by the losing 
party in a suit) and examined the plea of exemption put forward 
by those who refused to act as jurymen In imperial times most 
of their functions passed into the hands of the pracfectus vtgtlum 

2 Tresviri epulonts, a priestly body, assisted at public ban 
quets They were first created in 196 bc to superintend the 
epuhm lovis (bmquct of Jupiter) on the Capitol, but their 
services were also requisitioned on the occasion of triumphs, im 
penal birthdays the dedication of temples, games given by pn 
vate individuals, and so forth, when entertainments were provided 
for the people 

^ Tnsvin nionttaUs wert superintendents of the mint, up to 
the Social War occisional afterwards permanent, officials As 
they acted for the senate they only coined copper money under 
the empire, the gold ind silver coinage being under the exclusive 
control of the emperor 

4 Tresviri reipublicac comtitnendac was the title bestowed 
upon Oetavianus Lepidus and Antony for five years by the lex 
Titia, 43 BC Ihc coalition of Julius Caesar, Pompey and Cns 
sus has also been called a “triumvirate ” but they never had the 
title in svtri, and were not a formally ippointed commission 

Bibik )GKAP xiY — A II J Grecnidgt, Roman Public life (iqot) 

J ! Sandvs Compamon to Latin Studies (1921) W I Heitland 
The Roman R( public (1923) 

TREVELYAN. GEORGE MACAULAY (C B E 1920), 
English historian (^1876- ), third son of Sir George Otto 

Trevelyan (gi>), was born on Feb 16, 1876 and educated at 
Harrow and at Trinity college, Cambridge During the World 
War he served as Commandint of the ist British Ambulance 
unit for Italy (1915-18) In 1927 he became regius professor of 
modern history at Cambridge 

His numerous publications include England under the Stuarts 
(1907), Garibaldi and the Making of Italy (1911), The Life of 
John Bright (1913) , Lord Grtv of the Reform Bill (1920) , Brit 
uh History of the Nimtunth Cmtury, 1782-1^01 (1922), Manm 
and the Vuictian Revolution of 1848 (1923) and History of 
England (1926) 

TREVELYAN, SIR GEORGE OTTO, 0 M 1911 (iM^- 
j 1928), Lnghsh historian was born on July 20, 18^8, at Rothlcy 
Temple, Leicestershire, the son of Sir C E Trcvel>an and his 
wife Hannah More Maeaulay He had a brilliant career at 
Hariow, which he entered in 1851, and at Trinity College, Cam 
bridge In 1862 he went to India as his father’s private secrc 
tary, and while there wrote two humorous books, The Dawk 
I Bungalow, and The Competition Wallah, and m 1865 his first 
' senous work, Cawnporc In 1864 he was again m London, and 
the following vtar was returned as Liberal M P for Tynemouth 
! From 1868 to 18S7 he represented the Hawick Burghs, and from 
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1887 until his retirement m 1897, the Bridgeton division of Glas- 
gow In 1868 he had become a civil lord of the Admiralty but 
resigned two years later He then completed his Life of his uncle 
Lord Macaulay, which was immediately recognised as a master 
piece of biography He was for two years (1880-82) secretary to 
the Admiralty, and then became for a year chief secretary for 
Ireland, after the murder of Lord Frederick Cavendish Ihc 
strain of this position told severely on his health, and he leturncd 
in 1884, and was given the office of the duchy of Lancaster, with 
\ seat in the cabinet He was citdiltd with a large share in the 
luthorship of the measure extending household suffrage to the 
counties (1885) He was secretary lor Scotland m the first Home 
Rule parliament, but resigned with Chamberlain two months later 
With Chamberlain he joined the Round Table Conference on the 
Irish question at Harcourt s house Finding, however, that Liberal 
Lnionism could not stand alone, he took office under Gladstone 
m 1892 as secretary for Scotland, a post which he held also in 
lord Rosebery s government His many honours were crowned 
in igii with the Order of Merit 

His Life and Letters of Lord Macaulay (1876) still holds its 
])Iacc as a biography of the hrst import incc and a new edition was 
issued in 1923 His next work was The Early History of Charles 
James Fax (t88o) The second volume which he intended to 
write was put aside in favour of his history of The Amtncan 
Revolution This history led to a long and interesting corre- 
spondence with Roosevelt to whom he sent a top> in 1904 some 
of Roosevelt s letters being published later in bcnbncFs Mai^aztnt 

He married in September 1869, Caroline (Jaughter of R N 
I'hilips He died on Aug 16, 1928 and was succeeded m the 
baronetcy by his eldest son, Charles Philips Trevelyan, M P 
(b 1870) who was minister for education in Ramsay MacDonald s 
two administrations m 1924 and 19-S His second son, Robert 
( ilverlcy Trevelyan, is the author of idinirablc translations from 
the Greek drama and of original verse His third son was George 
Macaulay Irevelyan {qv) 

TREVES, SIR FREDERICK (i8s3“i923)> British sur- 
geon was born at Dorchester on Feb 15, 1S53, and was educated 
'It Merchant Taylor s school London, and the London hospital 
where he became surgical registrar In 1881 he was appointed as 
professor of pathology and m 1885 as professor of anatomy at the 
Royal ( ollege of Surgeons subsequently going into private prae 
tice He served as consulting surgeon during the South African 
War in 1900, and was mide surgeon extraordinary to Queen Vic 
torn in ih^t year and surgeon to King Edward Vll m 1901 He 
operated on king Edward \TI when he fell ill in June 1902 He 
was created kCVO m 1901 and a baronet in 190*., and liter 
scrjtant surgeon to King George and surgeon m ordinary to Queen 
Alexandra During the World War he assisted in the founding of 
the British Red Cross 

His publications include several surgical ind medical books, of 
which Surgical Applied Anatom v (i'^83) is well known as well as 
1 number of more popular books ‘^uch as Th( Tales of a Fuld 
Hospital (1900), The Riviera of the Corntche Road (1921), The Lake 
of Ceneva (1922), and J he Elephant Man and Other Remimseenceh 
(1923) 

TREVET (or Trivet) NICHOLAS {c i2:,8-e: 1328), 
English chronicler, was the son of Sir Thomas 1 revet (d 1283) 
a judge, and became a Dominican friar After studying at Ox 
ford and in Pans, he spent most of his subsequent years in 
writing and teaching ind died about 1328 His chief work is his 
Anmhs ^ex return An^luiey a chronicle of English history covei 
mg the period betwten ntS ‘ind 1307, this is valuable for the 
litci pari of the reign of Henry III and especially for that of 
Kdward I 

The Annales were publeshcd m Pans m 1668, m Oxford in 1719, 
and were edited by Thomas Hog for the English Historical Society 
m 1S45 Manuscripts aie at Oxford and in the British Museum 

TREVI (ane Trehtae)^ a town of the province of Perugia, 
Italy, 30 m S E of Perugia and 5 m S of Foligno by rail Pop 
(1921), 4,566 (town), 6,009 (commune) The town stands on 
a steep hill i 355 ft above sea-level Several of its churches are 
architecturally interesting, especially the Madonna dcllc Lacnmt 
(1487) outside the town, and most of them (and ilso the munici 
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pal picture gallery) contain paintings by artists oi the Umbrian 
school — notably Lo Spagna, a pupil of Perugmo The t Uhtdral 
(S Lmibano) has a group of three altars decorated with fine 
sculptures by Rocco da Vicenza (15 i) 

TREVISO (anc Tarvisujm; a town and episcopal stc of 
Venetia Italy, capital of the province of Treviso 49 ft above 
sea level Pop in 1921, 35^66 (town), 49,737 (commune) It 
IS situated on the plain between the Gulf of \cnice and the Alps 
18 m by rail north of Venice at the confluence of the bile with 
the Botteniga The former flows putly round its walls, the latter 
through the town, and it has cinal communication with the 
lagoons It has narrow irregular colonnaded streets ind old 
frescoed houses The cithedral of ban Pietro dating from 1141 
and restored and enlirged m the isth century by Pietro Lorn 
bardo, with a classical f igade of i8s6, has seven domes It 
cent tins a line “ \nnunei ition ’ by Titian (1519), an important 
“Adoration of the bhepherds by Pins Bordone (born at Tre 
viso in and frescoes by Pordtnone There ire iKo 

sculptures by Lorenzo ind Bittista Bregno and otheis The hip 
tistcry is Romanesque The Gothic church of San Nirolo (i^io- 
52) contains import mt works of irt, including a large altarpud 
by Fra Marco Pensahene and others, m the church and adjoining 
chapter house are frescoes by Tommaso da Modena (i -,5'’) some 
frescoes by whom (life of S Ursula) are ilso m the Musto Civuo 
The churches of S Leonardo, b Andrea, b Maria Maggiorc, and 
S Maria Madchlcna also contiin irl treasures The Piaz/i dii 
Signori cont iins picturesque brick bittlcmented palaces — the 
Palazzo dci Trecento (r 1 ’07) and the Palizzo Pretono (1218- 
68) The loggia dei Cav alien (119'^) is also fine 

The indent Tarvisium hy off thi mam roids and is hardly men 
tioncd by ancient writers In the 6th century it appears as m 
import lilt place and was the seat of i Lombard duke Chark 
magne mide it the capital of a marquisate It joined the Lombard 
league and was independent after the peace of Constance (1183) 
until, m 1339, It came under the Venetian sway I rom 1318 it 
was for a short time the scat of a university Its walls and ram 
parts were renewed under the direction of 1 ra Giocondo (1509) 
two of the gates the Porta Mazzini and Port i Cav our, d iting from 
1 51 7-1 S Treviso was taken in 1797 by the French under Mortier 
(duke of Treviso) In March 1848 the Austrian garrison wis 
driven from the town by the revolutioiury pirtv, but in the fol 
lowing June the town was bombirckd and compelled to capitulite 
* See A Marchesan, Treviso medwevale (Treviso, 1923) 

TREVITHICK, RICHARD (i77i~i8>Q, English engineer 
and inventor was born on April 13 in the parish of Illogan, Corn 
wall and w is the only son of Richard Trevithick (17^5-97) 
man igcr of the Doleoalh and other important Cornish mines His 
earliest invention of import ante was his improved plunger pole 
pump (1797) for ckep mining md in 1798 he applied the principle 
of the plunger pole pump to the construction of a water pressure 
engine which he subsequently improved m various ways Two 
yeirs later he built a high pressure non condensing steam-engine 
which became i rival of the low pressure steam vacuum engine 
of Watt He was a precursor of George Stephenson m the con 
struetion of locomotive engines On Chrislmis Eve 1801 his corn 
mon roid locomotive earrud the hrst load of passengers ever eon 
veyed b> steam, and on March 24 1802 he and Andrew \ivim 
ipplied for a patent for steam engines m propelling carnages 
In 1803 another steim vehicle made by him was run m the streets 
of London from Leither Line along Oxford Street to Paddington 
the return journey being made by Islington He next built a stcim 
locomotive for traniwa>s, and in Feb 1804 3 dirran in 

Wales he worked a tramroad locomotive which was able to haul 
20 tons of iron, a similar engine was supplied to the W^ylam col 
hery (Newcastle) in the following year In 1808 he constructed a 
eireular railway m London near Euston Square, on which the public 
were earned at the rate of 12 or 15 miles an hour round curves of 
5P or 100 ft radius Trevithick applied his high pressure engine 
with great success to rock boring and breaking as well as to 
dredging In 1806 he contracted with the board of Trinity House 
London, to lift ballast from the bottom of the Thames at the rate 
I of sooooo tons a veir for a pivmcnt of 6d i (on Frcvithuk 
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was the first to rccOf?nize the iitiportancc of iron in the construc- 
tion of large ships and in various ways his ideas also Influenced 
the construction of steamboats He was a pioneer in the applica- 
tion of steam to agriculture A high-pressure steam threshing 
engine was erected by him in 1812 at Trewithen wliiie m the 
same year, in a letter to the Board of Agriculture, he stated his 
belief that every process in agriculture might be performed by 
steam and that such a use of the steam-engine would ‘‘double the 
population of the kingdom and make our markets the cheapest 
in the world ’’ In 1814 he entered on an agreement for the con 
struction of engines for mines in Peru, and to superintend their 
working removed to Peru in i8r6 Thence he went in 1822 to 
Costa Rica He returned to England m 1827, and in 1828 peti 
tioncd parliament for a reward for his inventions, but without sue 
cess He died penniless, at Dartford on April 22, 1833 
A Life of Rtf hard Trevithick, inHh an accomt of hn Inventions was 
published in 1872 by his third son, Francis Trevithick (1812-77) 

TRIAL- see Practice and Procedure 
TRIAL BY BATTLE see Duil ind Wager 
TRIAL OF ANIMALS, an ancient legal custom which per- 
sisUd m Europe until recent times ind which is continued by van 
ous savage or barbaric peoples There is evidence th it it grew out 
of the popular belief that animals art intelligent and consequently 
morally responsible for their acts However, the old doctrine of 
deodand ((/ v ), which penalized inanimate objects that had taken 
human life, may be germane to the concept of the responsibility 
of animals, m which case both must be traced to the idea under- 
lying animism that not only human beings but all other entities, 
are endowed with volition and consciousness An e^rly example 
of legal procedure igainst animals is furnished by Exodus xxi , 
28 “And if an ox gore a man or a woman to death, the ox shall be 
surely stoned “ Phfo, in I he Laws, prescribed that “If a beast 
of burden or any other inim il shall kill anyone, except while the 
animal is competing in the public gimcs, the relatives of the de 
ceased shall prosecute it for murder “ 

In Western Europe procedure against animals was settled, 
both m the ecclesiastical and civil courts, in all cases they were 
provided with counsel, were duly summoned to appear, excep 
tions taken in their favour were considered and their sentences 
sometimes commute cl on the grounds of relative youth, exiguity 
of body, or a reput ition for respectability a she ass condemned 
to death in France m 1750 was pardoned because of good 
character 

Biuliography— G Bailly, Tratti des momloire^ (i668) , Bcrriat- 
Salnt Prlx ‘‘Rapports sur Ics proems M 6 m et diss 

Soc Roy Ani Fr vol vin pp 40S-4S0 (1829) L^on Mtnibrea, 
Dia jugetnents coutre les animaux,” Mint Soc Roy Ac 
Savote, vol xii pp 399-557 (1846) , E P Evans, The Crtmtnal Prose-^ 
cutton and Capital Punuhnunt of Animals (*906) , h W Clodd and 
J Hastings in Pne Rd and Tihus (1912) I Wcsttrmarck The 
Origin and Development of Moral Idea^ (2nd ed 1912-17) , J 0 
Frazer, Folk lore in the Old Testament (1919) 

TRIANGLE. A triangle, or more precisely a pUne triangle, 
IS the gcomctrital figure composed of three points ealltd the 
vertia^ (not lying in one strught line), and the three straight 
lines joining these, called the sicies Since no part of i plim can 
be Inclosed by fewer thin three straight lines, the trnnglo ranks 
IS the simplest figure of its cliss, ind plays a correspondingly 
important part in both practical and theoretical geometry 
Congruence Theorems — It is important to recognize the 
conditions under which two tnangles may be known to be con 
gruent, that is, alike m all respects except position in space, so 
that the one triangle is merely the other moved into a new posi 
tion without change of form The most important theorems of 
this character ha\e been known from very ancient times, and were 
handed down in the first book of Euclid’s Elements 

Two tnangks are com^nont if two stdi^ of tho one art respec- 
ttvclv equal tn length to two sidts of the other, and if ihtst two 
stdet are m each case mcltiu d at the sami angle 
Thus m figure i, to bt sure that the trungles ABC and abc are 
exactly alike, it is enough to know that AB-^-ab, AC^ac, and the 
angle at , 4 — the angle at a It would not be enough to know that 
these same two pairs of sides were equal together with the angles 


at B and b, since in this case the triangle ABC might eqtiaBy well 
have had the form of ABC m the figure, and therefore not have 
agreed With abc in form 

Two trumgles are congruent if the three Sides of the One are 
equal respectively to the three sides of the other 

Two triangles are congruent if a side of one ts equal to a stde 
of the othei , and if the angles at the ends of these equal sides are 
the same m both triangles 

Thus the tnangles iBC and abc will be identical in form If 



BC^bc, the angle at ii^^the angle at b, and the angle at C^the 
angle at c 

This theorem supplies the basis for the method of tnangula 
tion If B and C are given stations whose position is known, the 
measurement of the angles iBC and ACB will determine, together 
with a knowledge of BC, the form of the triangle ABC, and so the 
position of A 

Two tnangks are congruent tf two angles of the one are equal 
to two angles of the other respectively, and tf the sides opposite 
one of the equal pairs of angles are equal 
This theorem is rtadily reduced to the one before by means of 
the property stated at the beginning of the next section The 
same consideration prcpircs us to accept the statement that two 
tnmgks may have the ingles of one equal to the angles of the 
other without bting congruent In such a case the triangles arc 
similar in shape, but may be of different sizes 
Relations Between the Parts of a Triangle. — ^The foregoing 
remarks emphasize the fact that the three sides and the three 
angles arc not six independent magnitudes to which any values 
whatsoever m ly be given I' or instance it is impossible to draw a 
triangle m which all the sidts are equal and the angles unequal 
The simplest relation connecting the parts of a triangle m 
general is that tin sum of the three angles ts two right angles 
This follows from the fact that, when one side Is continued out 
side the triangle, the angle so formed on the outside is equal to 
the sum of the angles inside the triangle at the other two vertices 
The latter relation is exhibited in figure i for the triangle ABC, 
the line CD, drawn parallel to BA, dividing the exterior angle into 
(wo parts of which i)Ci4' IS equal to/!, and 
DDC to B The relation between the three 
angles enables one to find the \alue of 
the third when two of the angles are 
known Thus, if two of the angles are 60® 
and 70*^, the third is i 8 o“*“ 6 o®- 70 ®-»«' 5 o“ 
It IS convenient to consider here certain 
special forms of triangle A triangle with 
two equal sides iS called Isosceles Such a 
triangle has the angles opposite to these 
sides also equal This is easily proved by 
joining the middle point of the unequal 
side to the opposite vertex and deducing 
the congrmnee of the two triangles so 
formed The proof given by Euclid was much more elaborate, be 
cause Euclid did not permit the use of the middle point at a stage 
when the problem of finding it had not been taken up, and the 
theorem was nick named the pons asinorum, and regarded at one 
time as a nolible obstacle to the beginner in geometry 
A right trwngh is one which has one of its angles a right angle 
In figure 2 the triangle ABC has a right angle at C Evidently 
CB^AB X s, and AC^AB X k, where and k are proper frac 
tions depending on the angle A, and not on the size of the triangle 
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Xbe ratioB 9 and k dre called tb« me and cosine respectively of 
the angle A, and their theory constitutes the science of trigonom- 
etry igv) li CD m perpendicular to AB, by the similarity of 
the three triangles BD^CBx^ = ABXs^ and 4 D^ 1CX^*= 
ABxk^ Since AD + BD^ABf it follows that + On 

multiplying this equation by A&, it is sten that BC^ 

AB^ Here the meaning of BC^ may be understood to be the 



arithmetical square of the number of units m BC The side AB 
opposite the nght angle is called the hypotenme of the right tn 
angle, and the result just obtained is that the 'iquan oj the hvpot- 
muse ts equal to the sum of the squares of the othei two sides, a 
theorem ascribed to Pythagoras {qv), and of the utmost im- 
portance in geometry 

Allusion may be made to two triangle inequalities (i) The 
sum of any two sides ts greater than tJu third side, (2) the 
greater of two unequal sides has the gnattr andk opposite to it 

As supplementing the preceding state nunt (2) wc have the sine 
formula In fig 3, if CR is perpendicular to AB, the smts of A 


and B are respectively 


AC 


and 


BC 


These are proportional to 


BC and AC, so that the sines of angles are proportional to the 
lengths of the opposite sides Abo 

A^UC^^AK^) - AB'^+AC^- 2 ABAR «« AB 4 Ck, 

where k is the cosine of A These two relations are of great im 
portance in triangle computations 
Associated Lines and Circles. — is only possible to quote 
summarily a few of the more interesting configurations that arise 
in connection with the triangle Tht construction for the cir 
cumscribed circle (which passes through the vertices) reveals 
that the three straight lines drawn perpendicular to the sides 
through their middle points meet at a common point, the centre 
of the circle in question 

The centre of the inscribed circle (which touches the sides and 
lies between them) is the intersection of another set of concurrent 
lines, the three internal bisectors of the angles of the triangle 
The bisectors of two exterior angles, as BB and CE m fig 3, 
meet at a point on the bisector of the interior angle at the other 
vertex, this point being the centre of another circle touching the 
three sides Four circles in all are found to touch the sides 
The lines joining the vertices to the middle points of 

the opposite sides meet m a point G called the centroid The per- 
pendiculars AP, BQ and CR meet in a point 0 , called the ortho- 
centre 


There is the remarkable theorem that the points L,M,N,P, 
QJt and the middle points U,V,W of AO, BO, CO fie on a circle 
(the pomt circle), and the still more striking result (Feuer 
bach’s Theorem) that this circle touches the four circles touching 


the sides of the triangle 

Bibuoorai^hv —For advanced reading there are J Casey, A Sequel 
to huchd (1889), and C V Durcll, Plane Geometry for Advanced 
Students (1909-10), N Altsb filer Court, College Geometry (19^(5), 
R A Johnson, Modern Geomt try (19*9) (C F CJu) 

TRIANGLE, in music, an instrument of percussion of m 
definite musical pitch, consisting of a rod of sletl bent into the 
form of a tnangk Suspended by a loop, it is played by means of 
a short steel rod The tone of the triangle is clear and ringing 
but It should have no definite pitch 
TRIANON. TREATY OP The treaty of peace between 
the Alhtd and Associated Powers and Hungary was signed at the 
Tninon on June 4, 1920 Owing to the outbreak of BeU Kun 
revolution 111 Hungary the delegates of that nation were not sum 
raoned to the Peace Conference till Nov 19 ig Previous to that 
date, however, on June 1919 the Supreme Council had dtudtd 
upon the new frontiers of Rumania and Chechoslovakia and bad 
published them The Hungarian Government received the treaty 
in Jan 1920 and on June 4 it was signed it Trianon 

Though the separation of Hungary from Austria and its com 
pletc independence were recognized, the details of the Hungar 
im Treaty were otherwise very closely akin to those of the Aus 
trian tht most important differtnte being that, while the Treaty 
of St Germain was signed with the republic of Austria, that of 
Trianon was signed with Hungary or with “the national Govern 
ment of Hungary,” a phrase permitting her to be regarded as a 
Government where the monarchy is temporarily m suspense 
Though Charles never abdicited the kingship of Hungary and 
there is no provision in the treaty for his deposition or for that 
of any Habsburg, he was formally deposed by a law passed by the 
Hungarian Assembly (after his attempted Putsch, Oct 1921) at 
the insistence of the Allies {S(c Habsburg) On her admis- 
sion to the League of Nations m 1922 Hungary submitted to the 
Lt ague a document pledging herself not to restore the Ilabsburgs 
without the consent of the Allies, and confirming the under 
taking to the Conference of Ambassadors of Nov 10, 1921 

Territorial Clauses— The terntonal clauses of the Hun 
garian Treaty reduced her to a populilion of 7,500,000 (1910 
census), of whom approxim itely 6,250000 are Hungariins (Mag 
yars) , 500,000 are Germans 500,000 are Jews, 2^0 000 are Slavs 
and Slovaks and so,oc)o arc Rumanians Piume was ceded to the 
principal Allies by article 53 and, if ter being erected into a free 
citv, was eventually annexed by Italy (1924) Hungary lost to 
other nations over 3 000 000 Magyars of whom i 500,000 go to 
Rumania nearly i 000 000 to Czechoslovakia and 500 000 to Yu- 
goslavii Much of the Magyar population lost (as eg, the 
Szckler area) consists of Magyar islands isolated amid a sea of 
Slavs or Rumanians The Pecs area, with its valuable coal mines, 
was returned and a line drawn in this area so as to give Hungary 
i defensible frontier I or economic reasons the three Magyar 
towns of Satul Marc (Szitmar) Oradta Mire (Nagyvarad) and 
Arad and the surrounding Magyir zone were given to Rumania 

Part V — ^The military naval and air clauses were almost 
exactly similar to those of the Austrian Treaty except that Hun 
giry was allowed an army of 35,000 instead of Austria’s 30000 
Part VI , Pnsomrs of War and Cravfs, and Part VII Penaltus, 
were the same as in the Austrian Treaty (Soe St GtRMAiN, 
Irfaty of ) 

Part Vin — ^Reparation — ^This section is verbally almost 
identical with the Austrian section, and both are a close imitation 
of the Gen non For various reasons it was not possible to fix 
the exact amount of reparation But Hungiry was forced to sur 
render all rights to her merchant ships on “the ton for ton class 
for class basis ” and her reparations m kind were to be fixed in 
three months by the Reparation Commission, which was to deliver 
cattle to Italy, to Rumania, and to the Serb-Croat Slovene king 
dom (Annex iv to Pirt via) 

Financial and Economic Clauses. — Articles 180-109 are 
mainly concerned with liquidating the Austro Hungarian National 
Bank, thus separating the last link with Austria Part X , the 
economic clauses, calls for no special remark, nor does Part XI , 
Aenal Navigation The economic clauses are the same as the Aus- 
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tnan the latter like that of both Gcrnnn and Austrian Ireaties 
Part XII , ports waterways and railways, is mainly concerned 
with the regulation of the Danube, for which a statute was even- 
tually drawn up As m the case of the Austrian Treaty (Article 
Vi), the Hungarian in Article 294 provides for the free access 
of Hungary to the Adnatic, though practically nothing has been 
done to secure it Part XIII , labour, is the same m all treaties 
md Part XIV , miscellaneous provisions, calls for no remark 

Bibuooraihv — H W V Temperkv id History of Peace Confer^ 
nut vol 4-s, including Uxts of lrcat> and of agruments of con 
tnbutions towards Act of Liberation (IQ21) Gtorgt Birmingham A 
W^ayfartr in Hungary (]Q2<;) See also Jreaty of Peace between the 
Mbed and Associated Powers and Hungary, and Protocol and Derlara- 
tion signed at Trianon, June ig20 (Treaty scries No 10, cmd 806 
of ig2o) 

TRIASSIC SYSTEM or TRIAS, geological terms used to 
designate the lowest mijor division of the Mesozoic eri — given 
by I von Alberti (1834) owing to the division of the system 
into a threefold senes in Germ my, m contradistinction to the 
twofold division (Dyas) of the underlying Permnn 

like the Permnn (qv) the Trns is represented by two 
phases of sediment ition the one continental as in Germany, the 
oth( r marine* — the litter being the normal aspect 

Where the marine facies is develoi>ed the division between the 
Permian and Irnssic systems, or in other words between the 
Paluo/oic md Mesozoic tras cm best be drawn by means of 
the faunas Where the continental f icies occurs fossil evidence 
IS scanty and the general simil int> of the deposits, together with 
their rapid changes m lithologicil type makes it difficult to 
define the boundaries of the two systems In Britain they are 
so closely knit that the term New Red Sandstone was formerly 
suggested by Goodchild for the combined Penno Trias, and there 
IS a tendency to revert to thit grouping 

Records of the continental phase icsidc in brecciis, con- 
glomcrUcs, red and mottled sandstones, marls md clays with 
beds of dolomite limestone and coal and liyers of gypsum, 
anhydrite or rock salt Ihe coirser deposits consist of frost or 
sun riven scree material accumuhted almost m sitti, or as wide 
spreading torrential fans Conglomc rites afford evidence of trins 
portation b\ water whilst the oblicjue bedding of certain sind 
stones coupled with the perfect rounding of many of the grains 
and the dmkanter form of some of the enclosed pebbles, point 
to the action of wind Some of the smds miy represent dums, 
but the majority were deposited with layers of mud in sheets 
ol witer which were shallow and subject to frequent desiccation 
Of this we have evidence in reptilian footprints fossil ram pits, 
ripple mirks sun cracks and precipititcd sills I resh influxes 
of water arc shown bv pellets of sun dried mud md siltpseu 
domorphs included in the sandstones 

GERMANY 

The This occupies a lirgcr arei than any other forrnilion in 
Germany md is classiticd is follows — 


In North and Central Germany the Zcchstein clays are sue 
ceeded conformably by clayey Bunter beds In other districts 
there is unconformity, with overlap of higher members of the 
Bunter 

The Roth contains rock-salt and bivalve bearing beds of lime 
stone and dolomite (Rhizocorallum Dolomite) 

The Muschelkalk — ^mainly calcareous — ^is the only division 
with a considerable fauna, which is poor, however, in comparison 
with thit of the marine deposits of the Alps In extent it is 
inbrior to tht Bunter its westwird limits stopping short ol 
cintril I nnee although it occurs near Toulon md Montpellier 
In Als ice Lorraine the Lower Muschelkalk takes on a sand\ 
facies (Muschclsandstem) as does the Middle division in pan 
of Luxembourg The Upper Muschelkalk is the richest in fossils 
being characterized by Ceratites nodostis, C semtpartttus and 
C cnodis 

The kcuper {Mantes msecs of I rance) comprises red and 
variegated clays pale sandstones, limestones dolomites and im 
purc^oals Estuarine conditions in the Kohlenkeuper are 
shown by Myophorta goldfussi and Esthena mtnuta 51s well 
as relus of fishes (Acrodus, Ceratodtis, etc) and terres 
trial conditions by Labynnthodonts and Saurians {Mastodon 
SI tints etc ) The Gypsekeuper contains rock s dt m Lorr iinc 
Stubensandstcin md Schlifsandstem occur in south Germany 
The former yields saurian remains {Attosauriis ftrratus and 
Bilodon kappfi), the latter plants {Eqmsetum aremceum, etc ) 
Rhaetic beds typical of the Rhattic Alps, mark the return 
into western Europe by a wide spread marine transgression oi 
the seas that characterized the subsequent Mesozoic era and form 
a pissige betwten ktuper and Lias (Infra Li is of France) 
although the molluscan fauna and the flora suggest a Tnassic 
age In Germany the Rhattic consists mainly of pile sandstone s 
and grey shales The fauna — with Avtcula {Ptena) contoria 
Protocardtum rhaetic um, and other forms — ^is not rich but 
highly important because of its great extent Remark ihlc 
features are the bone beds, a few inches thick, which occur it 
several horizons, crowded with teeth, bones, scales and coprolites 
of fishes and reptiles Here are found Ichthyosawm and 
Plesiosaurus, anticqiating their maximum development, whili 
remains of Bdodon and Mystnosuchus serve as a link with 
Tnassic Stcgoccphalnn reptiles Teeth of Microlestes antiquus, 
the oldest known minimal, occurred near Stuttgart 
Tri IS of German type including Muschelkalk, extends at inter 
vals beyond the Pyrenees to the south of Spam Tnassic rocks 
occur in Heligolmd and there is an outlier ot Upper Tnassic 
m the south of Sweden which includes coal bearing Keuper and 
marine Rhaetic Trias with Muschelkalk extends from Silesia 
into Poland In north west Russia the beds belong chiefly to the 
Tartaric stage — in part only Tnassic 

BRITAIN AND IRELAND 

As m German) (excluding the Rhaetic) the Trias of Great 
Britain is of continental ficies Its outcrop m England and 
Wales is narrow in the south west but expands m the Midlands 
and bifurcates at the southern end of the Penmnes, one extension 
projecting into Durhim the other into Cumberland and West 
morland, whence it extends into parts of south Scotland Other 
occurrences irc found m the Western Isles and on the opposed 
shores of Morav lirth Denudation has removed the Trias from 
all but north eastern Ireland 
No representative of the Muschelkalk has been found 
The deposits usuallv follow the Permian (where developed) 
with conformity, although minor discordances occur here and 
there lending to fill up the Permian basins, they spread m 
many cases, further afield and rest upon still older rocks, their 
higher members often overlapping their lower divisions Tht 
typical sequence is as follows, and is compared with that occur 
ring west of the Penmnes 

The relationship of Trias to Permian is difficult to determine 
As stated elsewhere {see Permian) it has been claimed that 
part, if not all, of the Bunter of Nottinghamshire is equivalent 
to a great part of the Permian Zechstem of Durham This 
awaits more general acceptance or demal what may be conceded 
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is that probably the Lower Mottled Sandstone of South Notts 
may represent some of the highest Permian strata occurring 
farther north The Lower Mottled Sandstone of Wirral (Chesh 
ire) IS possibly also of Permian age, whilst there are grounds 
for the belief that the St Bees Shales (correlated with the 
Durham Permian Marls) art transition beds and may represent, 
in part at least Lower Mottled Sandstone of other areas 
The Mottled Sandstones consist typically of alternations of 
soft red and vanegited sandstones, generally without pebbles 
In Nottinghamshire and south Yorkshire the Ut>per group is 
ibscnt The Pebble Beds art harder red and brown sandstones, 
with in plates, strong false bedding, aeolian sand grains drei- 
kanter etc In some localities they contain abundant quirtzose 
pebbles, probably derived from local sources now concealed In 
the Midlands they form undulating country typically expressed 
in Cannock Chase and Sherwood Forest and furnish a first class 
water bearing horizon In Devon is the “Budleigh Salterton 
Ptbble bed,” with pebbles derived both from Normandy and 
trom a northern local source These Pebble beds were atcumu 
lited chiefly m shallow water, but some of the coarser deposits 
may represent dune sands The ibsenct of pebbles, and the tiner 
grade of material, makes it difficult to distinguish the Buntcr of 
north Yorkshire and Durham from the keuper The bt Bees 
and Kirklinton Sandstones also are almost devoid of pebbles 
Breccias (Brockrarns) were formed continuously to the west of 
the Cumberland hills both before and during the deposition of 
the Zethstein, St Bees Shales, and part of the St Bees Sandstone 
— emphasizing the intimacy of these deposits 
keuper deposits extend into most of the above described 
regions, m places slightly unconformabte to the Buntar, beyond 
the limits of which they frequently extend, and may have local 
breccias at the base Of these the best known is the “Dolomitie 
( onglomerate” (Bristol district ) a shore line brccen of the inland 
keuper sea which gradually buried a well dissected landscape of 
older rocks It is largdv composed of Carboniferous Limestone 
set m a dolomitic matrix but local patches contain Old Red 
Sandstone It has yielded reptiles {Thtcodoiitosaurusy Palaeo 
mirm) Ihc keuper of Chirnwood Foiest, I eirestcrshirc, con 
ceals mountains of which the tops only are now visible 
Typical Keuper Marl consists of rhythmic alternations of 
chocolate red marls, red shales and pale dolomitic sandstones 
(skerries) In the Midlands is the Arden Sandstone with Estlurtay 
UyhodtiSy AcroduSy Labyrinthodonts and plants The Waterstones 
are vanegated shales and marls with soft red sandstone, whilst 
the Lower keuper Sandstones are false bedded freestones — ^not 
always present In Worcestershire the latter have yielded scor 
pions, and, near Birkenhead, Cheshire, footprints of reptiles 
At the lop of the Keuper is a belt of “tea green marls” which 
in the south-western counties, pass up into fossihferous greV 
shales (Sully Beds) These shales have been classed with the 
Rhaetic 

Gypsum and alabaster appear at several horizons, the most 
important occuinng m the Midlands at 60-70 and 160 ft respec- 
tively below the Rhaetic They are extensively mined (Newark, 


Chellaston, etc ) In Cheshire and Worcestershire great beds of 
salt set m at lower horizons, and this mineral appears also at 
Punton in Somerset The Stanwix Shales of the Carlisle district 
carry gypsum, whilst those of the Isle of Man Walney Island 
and Prcesall, Lancashire, have d( posits of rock salt 
In Britain the Rhatiic (or Penarth) Beds usually consist of 
White Lias (well developed m the south west) on dark ivicida 
{Ptfrta) contorta Shales Certain smooth textured White Lias 
limestones yield 1 landscape marble (Gotham) at the top is the 
sun bed or “jew stone ” At the base of the Avtcula Shales is a 
bone bed with fossils similar to those of Germany, including the 
mimmal Mterokstes, which is also found in tlie Sully Beds 
In South Scotland the Annan Sandstone is (orrelated with the 
St Bees Sandstone, whilst in Arran the Bennan Shales and Auch 
enshaw Sandstones and Shales are considered to be Bunter, and 
the overlying marls and shales (1 evencorroch and Torr nan Uain ) 
keuper At the top are grev grt en marls succeeded by Rhaetic 
Beds Trnssie rocks occur also m Skye Raasiv and Mull — 
breccias conglomcr ites, marls and cornstones with gypsum in 
the upiier beds — and it Morven and Ardnamurehan (Argyll 
shm ) and Gruinard bay (Ross shire) There is a complete passage 
into the Lias here The Trias of Llgmshire south of Moray I irth 
contains sandstones with a reptilian fiuni That of the lower 
beds is allied to the Karroo forms whilst the upper beds (Lossie 
mouth) contain Hvptrodaptdon gordoniy Ormthosiichus wvod 
wardi etc , which are undeniably Tnassie 

In Ireland existing Tnassic deposits have been largely pro 
teeted by Tertiiry basalts Both Bunter and Keuper are repre 
sented (Lagan villey) very similar to that of the Cumberland 
coast at (T irrickfcrgus and Kilroot, near Belfast rock salt is 
found in the Marls Rhaetic beds with ivtcula contorta , etc 
link the Keuper with the I las (I arne, Collenglen, near Belfast) 

THE ALPS 

Ihe marine Trias is frequently referred to as “Alpine,” “Medi 
terranean” or ‘Pelagic’ In Europe and eastwards through 
Asia it forms part of the deposits of the greit Mediterranean sei 
01 ‘Tethys” situated north of Gonclwanaland (See article Per 
MIAN) The facies is distributed widely in southern Europe, 
particularly in the cistern Alps Apennines Sicily Balearic 
Islands Spam B ilkan Peninsula and part of the Carpathians 
In the Alps where the rocks form a broid zone on both sides, 
sandy rocks are subordinate to limestones dolomites ind marls 
whilst the fauna m ikcs that of the German Muschelkalk appear 
poor by eompan^ion The following division'^ are recognized, 
chiefly in the el'^tcrn Alps — 
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Ihe Werfen beds (Salzburg) are conformable to the under 
lying Permian and consist of red sandy shales and beds of gypsum 
and rock salt with impure limestone in the upper part The 
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Alpine Muschelkalk is highly fo&ttiliferous and differ* m mafty 
respects from that of Germany, being of truly marine character 
lypically the Ladmic consists of limestones, dolomites, tuffs and 
lavas, though there is aKo a calcareous and a doloinitic facies In 
the St Cassian beds the fossils are dwarfed 
The Raibl beds indicate a regression of the sea, evidenced by 
plant bearing sandstones (Luna) and marls with gypsum The 
Rhactic consists generilly of marly limestones forming a thm 
but continuous sheet 

The smill masses of limestone of Bogdoberg (Kirghia Steppes, 
south Russia) overlying red sandstones and marls are portions 
of Muschelkalk of Alpine type on the equivalents of the Bunter 
Marine Irias occurs also in Asia Minor, many parts of Asia 
as far cast as China, the Indo Pacific islands, Japan, Spitsbergen, 
New Zealand, New Guinea, 1 imor, Peru, Colombia, Mexico and 
western North America With the exception of the last these 
areas he north of or on the margins of Gondwanaland Certain 
of these occurrences are dealt with below 

ASIA 

In India the finest development of mirmc Tnas occurs in the 
Himalayas In Spiti (Lilang), Garbwil and Kumaon and on the 
north west extension of the sime geo synclinal axis m Kashmir 
the rocks comprise three subdivisions corresponding to the Alpine 
Bunter, Muschelkalk and Kcuper (with Rhietic) The Bunter, 
which lests tonformibly on the Permian Productus Shales, con 
sists of so ft of sh lies and limestones with an ammonite fauna 
(Otoctras, OphtciraSf Meekoctra^) The Muschelkalk is chiefly 
concretionary limestones, 400 ft thick, with CcraHtes, Stbertfes, 
etc and, at the top a Daonclla (lamclhbranch) limestone The 
Keuper comprises 2,000 ft of shale and marl bcneith thick 
limestones and dolomites with i ccphalopodin fauna The lower 
division corresponds lo the Karnic and None stages, whilst the 
hmestones probalily represent the Rhactic 
In the north west Himalayas (Sirban Mountains, Harara) Tiias 
rests unconforniably on Devonian shales and limestones (Infra 
Trias) 1 elsitic lavas are succeeded by limestones from 500- 
1,200 ft thick, with charatteiistic fossils 
Tnas of reduced thickness iiid comprising only the Lower and 
t>art of the Middle division occurs m the western part of the 
bait Range where it caps the Permian Productus Limestone Th( 
Lower division consists oi thin limt stones with an 1 xtraordinary 
abundinet of CcraHUs The Middle, or Muschelkalk, contains 
many eephilopods 

In north Biluthistan shales and slates with a few limestones 
represent the Rhaetic stage It contains Monotts and cephalopods 
{DtdymtUs, Halostti s) and rests unconformably on Carboniferous 
Fqsulina limestone A similar development occurs in the Arakin 
Yoma of Burma whilst in the Northern Shan States the Nopmg 
beds, with Avtcula conforta, suggest a Rhaetic age 
Peninsulir India was at this time joined up to Australia and 
Antarttiea, Madagascar, South Africa, and South America, and 
formed part of the continent 11 mud Ciondwanaland (See article 
Plrmi\n ) The Inas is rcpriscnltd by the Middle Gondwana 
Series which is divided into three groups — Pmehet, Kamthi and 
Malen (or Dtnwa) corresponding ipproximitely to the divisions 
of (he German Trias In the type area (Satpura Range) the rocks 
consist of massive sandstones conglomerates, gnts and shales 
devoid of coal seams and arc unconformable to the Permian 
Damuda Senes Vegetation, lutheito profuse, became scanty or 
failed 

The Panchet group (1,500 ft ) Is of restricted development and 
IS overlapped by the Kamthi division (3,000-8,000 ft), whilst 
the Malen is of vanable thickness and occurs but locally In the 
Panchet group vertebrate remains include tishes, Labynnthodonts 
(Stefiocephala)y Amphibia (GlyptoptathuSy etc) and reptiles 
(Dtcynodon, etc ), whilst the Kamthi group contains similar 
forms as well as a flora with Glossoptemy Gangamoptens, PhyU 
lotheca, etc The clayey Malen group has remains of fishes 
{Ceratodiis)y Labynnthodonts (G<indwafiosmirus) and reptiles 
(Hyperodapedony etc ) Biologically the fauna agrees closely 
with the English Tnas 


AFRICA 

In South Africa the Tnassic deposits are continental and form 
the greater part of the karroo Beds covering much of What is 
now the Union They occur also m south west Africa, along 
the borders of the Kalahari, over parts of Rhodesia, Portuguese 
Africa and regions farther north 

In the Cape Province, the Permian Ecca Beds are followed by 
the Beaufort and btormberg Senes, the former divided into Lower, 
Middle and Upper Beds, the latter into Molteno Beds, Red 
Beds, Cave Sandstone and Drakenberg Volcanics In central 
Transvaal the Beaufort Senes is absent and the Stormberg Senes 
is represented by Bushveld Marls, Sandstone and Amygdaloids 
The Lower Beaufort Beds, with their reptilian remains (Pana 
saurtis, DievnodontSy etc), are considcerd by du Toit to be 
Upper Permian and the Volcanics to cover the penod from 
Rhaetic to Lias, the Middle Beaufort are Lower Tnassic and the 
remainder (Upper Beaufort -Cave Sandstone) Upper Tnassic 

The Beaufort beds of the Cape are divided by lithological 
characters agreeing with fossil vertebrate zones The Middle 
group consists of mudstones and sandstones, whilst the Upper 
group has more of the bright coloured mudstones They con 
tarn reptiles (ErvthrosuchiSy CymgmthuSy etc ) and Amphibians 
(IrematosauruSy etc) Plants include bchtzoneuray and, at the 
top, Ihmnfeldiay Ginkgoitesy etc Rhodesian representatives are 
the Upper Wankie Sandstone (with fresh water beds, GlossoptertSy 
and reptiles) and the Madumabisa Shales 

The Stormberg Senes occurs in Basutoland and neighbouring 
parts of the Union The Moltcno Beds which disappear north 
wards, contain sihciticd trunks of Dadoxylon and plant remains 
(Thtnnfddui GinkgotteSy Schtzoneuray etc ) The Red Beds thm 
northwards, becoming the Bushveld Marls represented on Rho 
desia by Escarpment Grits Next comes the massive Cave Sand 
stone, with false bedding primarily of acolian origin Its counter 
parts are Bushveld Sandstone (Central Transvaal) and the Forest 
Sandstone (Rhodesia) 

The Drakenberg Volcanics ire basaltic lavas with, in places, 
agglomerates and ashes or beds of sandstone near the base At 
Mont aux Sources, Natal, th y are 4 500 ft thick North of 
Pretoria (Springbok Flats) thty become amygdaloidal basalts, 
whilst in the Wankie Zambezi area (Rhodesia) the Batoka Basalts 
form the picturesque scenery about Victoria Falls Intrusive into 
the karroo system is a phenomenal number of sills and dikes of 
dolerlte 

Beaufort beds have been detected on the west coast of Mada 
gascar overlying coal bearing beds with Oloswptens 

AUSTRALIA 

In New South Wales Tnassic strata of the Sydney Blue Moun- 
tain area follow the Permian nearly conformably The district 
was above sea and extended farther cast than at present, the 
deposits being foimed in shallow fresh water lakes The Hawke‘S 
bury Senes is divided into Narnbten, Hawkesbury Sandstone and 
Whanamatla Stages in upward sequence The Narrowbecn beds 
thm westwards from the coast, becoming also coarser Esthem 
coghlam is common at one honzon, Schtzoneura is abundant, 
Gloisoptens is rare 

Hawktsbury Sandstones are strikingly represented near Port 
J ickson and m the canyons and ravines of the Blue Mountains 
They eontiin plants ( 7 hmnjildta, Phyllotheca)y fish (Ceratodus 
and shark) and Labynnthodonts (MaUodonsaurus, Pktyceps) 
The Wianamatta beds arc largely clay shales with ferns (Thtnn 
jeldia, Alethoptens austmhs)^ Gmkgoales, Cycadaceae, Equise 
taceae, fish (PalaeoniscuSy etc ), a few molluscs and Crustacea 

Of shghtly later date (Irias Jura) are the Clarence Senes of 
New South Wales and the Artesian Senes of the New England 
Tableland They seem to be equivalent to the Ipswich and Bur 
rum Beds of Queensland and the Gippsland and Otway Beds of 
Victoria In Tasmania the Knockfofty Senes and the overlying 
Ida Bay Senes, near Hobart, possibly represent the Hawkesbury 

NEW ZEALAND 

Tnas fonns the lower division of the Hokonui System m New 
2^aland and consists of sandstones, shales and conglomerate^ 
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estuarine and fluviatile origin (with plant-remains from a conti- 
nental region to the north-west m the present Tasman sea) inter- 
calated with marine beds containing characteristic species of the 
Alpine Trias of south Europe and India The Node, Karmc and 
part of the Ladinic stages are represented 

AMERICA 

In South America the sea lay westward of Gondwanaland, 
marine Tnas occurring west of the Andes In Uruguay, Paraguay 
and south Brazil continental deposits are remarkably like those 
of parts of South Afnca The Rio do Rasto Beds comprise varie- 
gated mudstones and sandstones and pass up through aeoiian 
sandstones into the Botucatu Sandstone, which is covered by 
basaltic lavas that occupy an enormous region in Parana, Santa 
Catherma, Paraguay, etc Scaphonyx, from the Rio do Rasto 
Beds IS allied to Erythrosuchus of the Upper Beaufort Beds The 
upppr groups resemble the Cave Sandstone and Drakenberg 
Volcamcs 

A tillite in eastern Argentina passes up into unfossiliferous 
beds rather like those of the Falklands, where the thick Lafonian 
(Permo Tnassic) System covers over one half of the eastern 
island Towards the top the facies resembles that of the Beau- 
fort Beds 

The Appalachian revolution in North Amenca resulted m the 
uplift of the eastern and southern part of the continent with 
the concurrent formation of continental deposits Open sea lay 
on the Pacific border and extended inland to the site of the Rocky 
Mountains, where the chief deposits were of fresh water type 

In the Eastern States disconnected and faulted troughs fijled 
mainly with Middle and Upper Tnassic deposits extend from 
Nova Scotia through Connecticut and New Jersey (Newark 
System) to South Carolina Deposits are usually red and every- 
where unconformable to underlying formations With them are 
associated sheets (e g ‘palisades” of the Hudson New Jersey) 
and dikes of diabase, and basaltic lavas The Newark System, 
20 000 ft thick, IS divided into the Stockton-Nornston, Loika- 
tong and Brunswick Groups The sediments and their scanty fos 
sils (land plants, fishes and tracks of reptiles) point to deposition 
under semi arid conditions 

The finest development of marine Irias is m the Sierras, Call 
forma, Nevada, Idaho and Oregon, where the deposits are usually 
(akareous and about 4,000 ft thick From Vancouver to Queen 
Charlotte Islands they increase to 13,000 ft , more than nine- 
tenths being volcamc 

The early Tnassic sea stretched eastwards possibly to central 
Wyoming In middle times it withdrew westward whilst later 
It spread from Alaska to northern Mexico This sea had connec- 
tion with Asia by the northern Pacific, and with “Tethys” by 
way of the northern shores of Gondwanaland The deposits can 
be divided m harmony with the Alpine Trias, California posses- 
sing the best known development of the Upper Tnas Ihe None 
IS rtpresented by two zones, in the lower of which coral reefs 
{Aslraetdae) eactend from California into Alaska Almost 25% 
of the fauna is identical with that of the Mediterranean area 

Throughout the Rocky Mountain region between Canada and 
western Texas, and m northern New Mexico and Arizona, conti- 
nental Upper Tnassic gypisifcrous shales and sandstones overlie 
older eroded formations often of a similar character They con- 
tain bone conglomerates with amphibia {Stegocephalta) ^ croco- 
dilian types {Mystrwsuchus) and dinosaurs Sihcified wood, as 
m the petnfied forest of Arizona (Flagstaff), is common Plants 
include cycads, ferns and conifers Gingkos were represented 
by B(uera (also in Upper Karroo) The Glassoptem flora, so 
ch^acteristic of Gondwanaland, is absent (B Sm ) 

TRIBALLI) in ancient geography, a Thracian people whose 
earliest home was near the junction of the Angrus and Brongus 
(the east and west Morava), and included towards the south “the 
TnbalUan plain” (Herodotus iv 49), which corre^onds to the 
plain of Kossovo in Turkey In 424 b.c they were attacked 1:^ 
Sitalces, kmg of the Odrysae, who was defeated and lost his life 
m the eMagenaent On the other hand they were overcome by 
the AtitarJatae, an IHyrian tribe, the date of this event is uncer- 


tain (Strabo vii 317) In 376 b c a large band of Tnballi crossed 
Mt Haemus, and were preparing to besiege Abdera when Chab- 
rias appeared off the coast with the Athenian fleet and compelled 
them to retire In 339 b c when Philip II of Macedon wis re 
turning from his expedition against the Scythians, the Tnballi 
refused to allow him to pass the Hiemus unless they received 1 
share of the booty Hostihties took place, in which Philip was 
defeated (Justin ix 3), but the Tnballi appear to have been sub 
sequently subdued by him After the death of Philip Alexander 
the Great in 334 crossed the Haemus and drove the Tnballi to 
the junction of the Lyginus with the Danube Their king Synnus 
look refuge m Peuce, an island in the Danube, whither Alexander 
was unable to follow him The punishment, however, inflicted by 
him upon the Getae (gv) induced the Tnballi to sue for peace 
In spite, however, of misfortunes at the hands of the Gauls they 
continued (135-84 bc) to cause trouble to the Roman gover 
nors of Macedonia Under Tiberius mention is made of TnbalUa 
in Moesn, and the Emperor Mnximm (ad 235-237) had been 
commander of a squadron of Tnballi 

TRIBE A tribe is defined by Dr Rivers as “a social group of 
a simple kind, the members of which sfieak a common dialect, 
have a single government and act together for such common pur 
poses as warfare ” In this definition it is necessary to understand 
by single government a political unity of a very simple kind, 
which may not imjfly the existence of any obvious mechanism of 
government, such as an hereditary monarchy or an elected coun 
cil, with which we irt familiar amongst civilized peoples 

Although it IS usual to regard primitive peoples as always or 
ganized m definite tribes (Carveth Reid TIu Onpn of Man and 
Ins Supers fittom, 19*25), the tribe as a definite group is often en 
tirely lacking In the cise of ixistoral peoples definite groups 
with a political function, transcending families and clans are 
likely to occur, but a settled population needs no such unification, 
unless the special demands of industry or the need for united 
action m warfare necessitate central control or the delimitation of 
groups Thus it is often difficult in Melanesia to find any division 
of the people into distinct political units Ont district usually 
shades into another politically, unkss there is established enmity 
between the groups, and the names of groups, which might 
be thought to be tribal names, are found to bc of indefinite ex 
tension In these esses the social and political organization is eom- 
pnsed in the family, clan and local rchtions the political soli 
danty of any given district depends on the sum total of family, 
clan, local and personal relationships m that district (W E Arm 
strong, Rossel Island, 192S) There is tribal organization but there 
are no distinct tribes In other places, however, in which social 
organization is of the same general kind, but in which conditions, 
such as isolation on a small island or historical circumstances, 
have unified a district, on account of economic or other conditions 
we can speik of definite tribes In so far as the political unity of 
such a district becomes dependent on locality rather than on km 
ship and other relationships between the members of the district, 
the tribe passes into a simple form of state 

BiniToGHAPHY — ^The tribe is discussed m most general works on 
Sociology, for example, in Giddings, Principles of Soctologv (New 
York, 1896) , m R H Lowic Pnnutwe Society (1921) under the 
heading “Government,” and in W H R Rivers, Social Organization 
(1924) 

TRIBONIAN) the famous jurist and minister of Justinian, 
was born m Pamphylia m the latter part of the sth century 
Adopting the profession of an advocate, he came to Constan 
tinople and practised in the prefectural courts there, reaching 
such eminence as to attract the notice of the emperor Justinian 
who appointed him in 528 one of the ten commissioners directed 
to prepare the first Codex of imperial constitutions When the 
commission of sixteen eminent lawyers was created in 530 to 
compile a collection of extracts from the writings of the great 
junsts of the earlier empire, Tnbonian was made president He 
had already been raised to the office of quaestor, which at that 
time was a sort of ministry of law and justice, something like 
that of the English lord chancellor of the later middle ages 
During the progress of the work of the commission there broke 
out in Constantinople (532) the Nika insurrection Tnbonian 
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was accused of having prostituted his office for the purposes of 
gam, and the mob searched for him to put him to death (Procop 
Pers 1 24-26) Jusiinnn, yielding for the moment, removed him 
from office, and appointed a certain Basilides in his place After 
the suppression of the insurrection the work of codification was 
resumed A little earlier than the publication of the Digest, or 
Pandtcts, there hid been published another but much smaller 
hw book, the Institutes, prepared under Justinian’s orders by 
Tnbonian, with Theophilus and Dorotheus, professors of law 
(see Preface to Institutes) About the same time the emperor 
pheed Tribonun it the head of a fourth commission, consisting 
of himself is thief and four others — Dorotheus, professbr at 
B(viut and three prietising advocates, who were directed to re 
vise iinl rt edit Iht first Codtx of imperial constitutions The new 
tod(x w IS published m November 534 With it Tnbonian ’s work 
of (odilicition was completed But he remained Justinian’s chief 
ligal minister lie wis reinstitcd as quaestor some time after 534 
(Procop P(rs 1 25, Aiucd 20) and seems to have held the office 
IS long IS he lived He wis evidently the prime mover in the 
vinous chuigcs effected in the law by the novels of Justinnn 
{Novdlut const it utiones) The ditc of his death has been 
vinously issigncd to S45, *546 md 547 Sti Justinian 

Ihc usuil criticisms on Tnbonian may be found in the Anti- 
Trtbomanus (1S67) of rr-incis Hotman and an answer to them in 
J P \on I udcnvig Vita Justtntam M atque 7 heodorae Augustorum, 
nfc non Irthoniant (1731) 

TRIBUNE |Lat tnhnnu^, connected with tnbu^, tribe], a 
n imt issigncd to othcers of different descriptions in ancient Rome 

Military Tribunes — The original tribunes were the com 
mmdds of thi (ontingcnts of civilry and infantry supplied to 
tlu Rom in army b> the t irlv tribes the Iities, the Rimnes 
ind the I lucres In the historuil period the infantry in each 
legion was commuided 1)> six tribunes and the number six is to 
be trx((d to thi doubling of the three tribes by the incorporation 
of the new elements whieh reeeived the names of Titles secundt, 
Ramnes sKundi Luans sraindi The tnhiini cckrum, or com 
manders of the hoist min, no longer exidtd in the liter times of 
the republic, h iving died out with the dee ly of the genuine Roman 
cavalry So long as the moiurchy listed these tribunes were 
nominiteel by the king is eomminder in chief, and the nomiru 
tlon pi seel over to his sucecssors the consuls I rom ^02 lie six 
tnlium s weie innuilly noniin iled bv peipulir vote in b c the 
number wis riisid to K), and in 07 b e to 24 at VNhiih figure it 
rtm lined The trifiunes thus cleetcd sufheed for four legions and 
nnked as migislrites of the Romm people, designated tnbum 
vulitum a papula while those who owed their offiee to the consuls 
bore the title of tnbum rujuli The rights of the assembly passed 
to the emperors md “the niiht ir> tribunes of Augustus were 
still eontristed \ ith those nominited in the e imp bv the actuil 
comm iruler^^ (lor Trihnni (urarti sk Airarii ) There was 
inolhei import mt ela s of tribunes thit owed its existence to the 
irmy In the long sliuggle between the patrician md plebeian 
sections of the populition the first distinctions to which the 
plebeims forced their wiy were military, and the contest for ad 
mission to the consulate w is, m part, a contest for admission to 
the supreme eomnund of the nation il forces In 44 bc power 
was given to the senate of determining from year to yeir whether 
lonsuls or milit ir> tribunes with consular authority {tnbum mil 
if ores consuUirt poti stat( ) should bc appointed But no election 
was V did without the express sarution of the senate 

Tribunes of the Plebs — The most important tribunes were 
the tribunes of tin pUbs {tnbuni plebis) These were the out 
cemai of the struggle bet wet n the patrician and the plebeian 
orders When in 404 ne the pltbeiin legionaries met on the 
Siered Mount it wis determined that the plebeians should by 
themstlves annuilly appoint executive officers, two tribunes (the 
very n iitu eommemoiUed the military nature of the revolt) to 
confiont the two consuls, ind two helpers, called aedtles, to bd- 
anci thi gum stars, and that the persons of the tribunes and 
ledihs should bc regarded as inviolable The ancient traditions 
eoiuerning the revolution are extremely confused and contra- 
dictory It must have ended in something which was deemed by 


both the contending bodies to bc a binding compact, although the 
lapse of time has blotted out its terms This is necessary to 
explain the “sacrosanct” character always attached to the tribun 
ate There must have been a formal acceptance by the patricians 
of the plebeian conditions, probably the oath which was first 
sworn by the insurgents was afterwards taken by the whole com 
munity, and the “saerosanctity” of the plebeian officials became 
a part of the constitution There must also have been some con 
stitutional definition of the powers of the tribunes These rested 
at first on an extension of the power of veto which the republic 
had introduced Just as one consul could invalidate an order of 
his colleague, so a tribune could invalidate an order of a consul 
or of any officer inferior to him There was, no doubt, a vague 
underst indmg that only orders which sinned against the just and 
established practice of the constitution should be annulled, and 
then only in cases affecting definite individuals This was tech 
meally called auxihum The cases which arose most commonly 
concerned the administration of justice and the levying of troops 
Development of the Tribunate — Although the revolution 
of 494 B c gave the tribunes a foothold m the constitution, it left 
them with no very definite resources against breaches of compact 
by the patricians The traditional history of the tribunate from 
494 to 451 B c IS obscure, but there is a thread running through 
It which may well bc truth We hear of attacks by patricians on 
the newly won privileges, even of the assassination of a tribune, 
and of attempts on the part of the plebeims to bring patruian 
offenders to justice The plebeians attempted to set up a criminal 
jurisdiction for their own assembly parallel to that practised by 
the older eenturnte assembly I urthermore, the plebs attempted 
something like legislation it passed resolutions which it hoped to 
force the pitneiin body to accept as valid As to details, only a 
few ire worth notice In the lirst place the number of tribunes 
was raised to ten, how we do not know, but apparently some eon 
stitutionil recognition of the intreist was obtained Then an 
alteration is made m the mode of election As to the original 
mode, the authorities are hopelessly at variance It was in accord 
anee with the Roman spirit of order that the tribunes m summon 
mg their issembhes, should ask the plebeians to organize their 
support! rs in bands The curia was certainly a territorial district 
and the tribunes may have originally used it as the basis of their 
organizition If tribunes wire elected by plebeians missed cun 
atim, such a meeting would eisily be mistaken m later times for 
the comitia curiata A change was introduced m 471 B c by the 
Publilian I iw of Volero whuh directed that the tribunes should 
bc chosen in an issembly organized on the basis of the Servian 
tribe, instead of the curia This assembly was the germ of the 
comitia trihuta The question by whit authority the Law of Vol 
ero wis sanctioned is difiieult to answer Possibly the law was a 
mere resolution of the plebeians with which the patricians did not 
interfere because they did not consider that the mode of election 
was any concern of theirs Whatever view may be taken of the 
movement which led to the dceemvirate an important element in 
it was the agitation earned on by the tribunes for the reduction 
of the law of Rome to a written code Until they obtained this 
it was impossible for them to protect tho<’e who appealed against 
harsh treitment by the consuls m their capacity of judges 
During the decemvir ite the tribunate was m abeyance It was 
called into life again by the revolution of 449 b c , which gave the 
tribunes a considerably stronger position Their personal pnvi 
leges and those of the ac diles were renewed The road was opened 
up to legislation by the tribunes through an assembly summoned 
by them on thq tribe basis (conciltum plebis), but subject to the 
control of the senate The growth of the influence of this assembly 
over legislation belongs rather to the history of the comitia (q v ) 
than to that of the tribunate After the Hortensian Law of 287 
B c , down to the end of the republic, the legislation of Rome was 
mainly in the hands of the tribunes The details of the histpry of 
the tribunate m its second period, from 449 to 367 b c , are hardly 
less obscure than those which belong to the earlier time There 
was, however, on the whole, undoubtedly an advance m dignity 
and importance Gradually a right was acquired of watching and 
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interfering with the proceedings of the senate, and even with legis 
lation Whether the absolute right of veto had been achieved be 
fore 367 B c may well be doubted But the original auxtltum^ or 
right of protecting individuals, was, during this period, undergoing 
a very remarkable expansion From forbidding a single act of a 
magistrate in relation to a single person, the tribunes advanced to 
forbidding by anticipation all acts of a certain class, whoever the 
persons affected by these restrictions might prove to be It 
therefore became useless for the senate or the comttia to pass 
ordinances if a tribune was ready to forbid the magistrates to 
carry them out Ultimately, the mere announcement of such 
intention by a tribune was sufficient to cause the obnoxious proj- 
ect to drop , that is, the tribunes acquired a right to stop all busi 
ness alike m the deliberative assembly, the senate, and m the 
legislative assemblies, or comitia The technical name for this 
right of veto is mtercessto The two main objects of the tribunes 
were the opening of the consulate to plebeians, and the regulation 
of the state domain m the interests of the whole community Both 
were attained by the Licinio Sextian hws of 367 b c 

Ihen a considerable change came over the tribunate From 
being an opposition weapon it became an important wheel m the 
regular machine of state As the senate became more and more 
plebeian, the old friction between senate and tribunes disappeared 
It was found that the tribunate served to fill some gaps in the 
( oiistitution, and its power was placed by common consent on a 
solid constitutional basis I rom 307 to 134 bc (when Tiberius 
Gracchus became tribune) the tribunate was for the most part a 
mere organ of senatorial government 
Qualifications and Powers — Even after the difference be 
tween patrician and plebeian birth had ceased to be of much 
consequence, the plebeian character was a necessity for the trib 
une When the patricians P Sulpicius Rufus and, later, P Clo 
dius (the antagonist of Cicero) desired to enter on a dema 
^ogic course, they were compelled to divest themselves of their 
patrician quality by a peculiar legal process The other necessary 
qualifications were such as attached tp the other Roman magis 
tricies complete citizenship, absence of certain conditions re 
garded as disgraceful, and fulfilment of military duties The elec- 
tion took place in a purely plebeian assembly, ranged by tribes, 
under the presidency of a tribune selected by lot The tribune 
was bound by law to see a complete set of ten tribunes appointed 
Technically, the tribunes were reckoned, not as magistrates of 
the Roman people, but as magistrates of the Roman plebs, they 
therefore had no special robe of office, no lictors, but only mes 
sengers {viatores), no official chair, like the curule seat, but only 
benches (subselha) Their right to summon the pleh^ together, 
whether for the purpose of listening to a speech or for passing 
ordinances, was rendered absolute by the *Taws under sacred 
sinction” (leges sacratac) which had been incorporated with the 
constitution on the abolition of the dccemvirate The right to 
summon the senate and to lay business before it was acquired 
soon after 367 b c , but was seldom exercised, as the tribunes had 
ibundant means of securing what |:hey wanted by pressure applied 
to the ordinary presidents, the consuls or the praetor When 
an interregnum came about and there were no “magistrates of 
the Roman people ” the plebeian tribunes became the presidents 
of the senate and conductors of state business At the end of the 
republic there were interregna of several months’ duration, when 
the tribunes held a position of more than usual importance 
The Rig^ht of Veto — The real kernel of the tribune s power 
consisted m his inter ccssto, or right of invalidating ordinances, 
whether framed by the senate or proposed by a magistrate to the 
comttia, or issued by a magistrate in pursuance of his office From 
367 B c down to the time of the Gracchi the power of veto in 
public matters was, on the whole, used in the interests of the gov 
ernmg families to check opposition arising in their own ranks A 
recalcitrant consul was most readily brought to obedience by an 
exercise of tnbunician power The tribunes found a field for con- 
j>tant activity m watching the administration of justice, and m 
rendering assistance to those who had received harsh treatment 
from the magistrates The tribunes were, in fact, primarily legal 
functionaries, and constituted in a way a court of appeal It was 


to this tnd that they were forbidden to pass a whoh night iway 
from the city, except during the Latin festival on the Alb in 
Mount, and that they were expected to keep their doors open to 
suppliants by night as well as by day They held court by d ly in 
the forum and frequently made chbontc legal inquiries into i ist s 
where their help was sought We heir of this not infre(|uenll\ in 
Cicero’s speeches, and in other writings which dcil with Icgil 
matters According to the generil principle of the lonstitulion 
magistrates could forbid the lets of nugistrates ecjuil to or in 
ftrior to themselves For this purpose, the tribunes were deenii d 
superior to all other officers If 1 tribune exercised his veto no 
other tribune could annul it, for the veto could not be itselt 
vetoed, but it was possible for another tribune to protect a definite 
individual from the consequences of disobedience The numbi r of 
the tribunes made it always possible that one might baulk the 
action of another, except at times when popuhr feeling was 
strongly roused The veto was not, however, absolute m all diree 
tions In some it was limited by statute, thus the law pissed b\ 
Gaius Gracchus about the consular provinces did not txrmit i 
tribune to veto the annual decree of the senite ronierning them 
When there was a dictator at the head of the stite the vtto wis 
of no avail against him One of the important political t unctions 
of the tribunes wis to conduct prosecutions of stite offinders 
particularly ex magistrates These prosecutions begin with a sen 
tence pronounced by the tribune ui)on the culprit, whereupon 
exercising the right given him by the \1I lables the culprit 
appealed If the tribune sought to inflict punishment on the eul 
pnt’s person, the appeal was to the assembl> of the centuries, it 
he wished for a fine, the appeal was to the assi mbly of the tribe s 
The Late Republic and Empire — It is commonly stated that 
a great change passed over the tribunate at the time of the 
Gracchi, and that from their day to the end of the republic it was 
used as an instrument for setting on foot political agitation and 
for inducing revolutionary changes This view is an inversion of 
the facts The tribunate did not create the agitation and the nv 
olutions, but these found vent through the tribunate which gave 
to the democratic leaders the hope that acknowledged evils might 
he cured by constitutional means, and m the desperate struggle 
to realize it the best democratic tribunes strained the powers of 
their office to their rum For the bid tribunes did not hesitate to 
use for bad ends the powers which had been strained m the 
attempt to secure what was good But the tribunate only fared 
like all other parts of the republican constitution in its last period 
The consuls and the senite were at least as guilty as the tribunes 
After a severe restriction of its powers by Sulla and a restoration 
by Pompeius, which gave a twenty years’ respite the essential 
force of the tribunate was merged in the impen il constitution of 
which indeed it became the pnneipil constituent on the civil side 
The ten tribunes remained with very restricted functions Tht 
emperors did not become tribunes, but took up into their pnvi 
leges the essence of the office, the “tnbunician authority” (tribu 
ntcia potestas) This distinction between the principle of the office 
and the actual tenure of the office was a creation of tht late 
republic Pompeius for example, when he went to the east was 
not made proconsul of all the eastern provinces, but he exercised 
in them a “proconsular authority,” which was the germ of thb 
imperial authority on its military side Similarly the emperor 
as civil governor, without being tribune, exercised powers of like 
quality with the powers of the tribune, though of superior force 
By virtue of his tnbunitian authority he acquired a veto on legis 
lation, became the supreme court of appeal for the empire and to 
his person was attached the ancient saerosanctity Augustus 
showed the highest statesmanship in founding his power upon i 
metamorphosed tribunate rither than upon a metamorphosed die 
tatorship, upon democratic rather than aristocratic traditions 
Rienzi — ^The name “tribune” was once again illuminated by a 
passing glory when assumed by Cola di Rien/i (q v ) The move 
ment which he headed was in many respects extremely like the 
early movements of the plebeians against the pitricnns and his 
scheme for uniting Italy m one free republic was strangely par 
allel with the greatest dream of the Gracchi 
Bibliography — ^T Mommsen Rom Staatsruht (iS83) A H J 
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Greemdgc, Roman Public Life (looi) , J E Sandys. Com^nion to 
Lattn Studies (1021) with u^ul bibliography, W E Heitland, Tk$ 
Roman Republic (1923) 

TRICAMERON, BATTLE OF (ad s 35) This battle is 
one of the landmarks m the Emperor Justinian's v ) senes of 
campaigns by which Italy, Africa and Southern Spain were tern- 
poranly recovered In itself it was the decisive victory by which 
the army of the Eastern Roman empire overthrew the Vandal 
power m Africa, and m military history it has special significance 
as an outstanding illustration of the predominant power of cav- 
alry during the 1,000 years which succeeded the overthrow of the 
Roman (infantry) legions at Adnanople {qv) Belisarius's in- 
fantry was a day’s march in rear of his cavalry when he encoun- 
tered the Vandal army, under King Gelimer, assembled in order 
of battle So great was Behsarius’s faith m the combined fire 
power and mobility of his horse archers that he accepted the nsk 
of battle without waiting for his infantry He took up a position 
behind a small stream, hoping that he might have the opportumty 
to launch his own stroke while the Vandals were entangled m 
the crossing, and to this end sent out small detachments to tease 
them into an advance Finding that the enemy were too wary, 
or too doubtful of success, to be drawn across the nver, Belisarius 
took a more audacious risk — advancing his own centre through 
the stream as a bait Thereupon the Vandals, still holding their 
centre back, moved their wings forward to envelop and assail the 
Roman centre during the passage While the leading lines were 
locked in this close quarter struggle, and the rear lines waiting 
to engage, Belisarius launched his own wings at them The charge, 
having the advantage of impetus, shattered the Vandal wings 
The Roman centre, if hard pressed for a brief time, had admir 
ably fulfilled its role of fixing the enemy The rout of the Vandal 
wings uncovered thur centre, which was then surrounded and 
almost annihilated by the Romans 

TRICERATOPS, an extinct quadripedal herbivorous reptile 
about 12ft long, with an immense head bearing three horns and a 
frill over the neck Its remains are found in the upper Cretaceous 
rocks of Wyoming It is a member of the Ormthopodous group 
of Dinosaurs iqv) 

TRICHINOPOLY, a city and district of British India, in the 
Madras prcsidtncy The city is on the right bank of the nver 
Cauvery, 250 m by nil SW from Mulras Pop (1921), 120,- 
422 Ihe fort which forms the nucleus of the city measures 
about I m by i m , its defences have been removed Within it 
rises the isolated Rock of Tnehmopoly, 273 ft above the city, 
which is ascended by a covered stone staircase, entered by a 
carved gateway, and profusely ornamented Tnehmopoly is an 
important trading centre and railway junction Its indu^^tries are 
goldsmiths’ work and modelling m pith, silk weaving, cigar and 
soap-makmg Tnehmopoly and its neighbourhood were the scene 
of much hard fighting between the English and the French during 
the Carnatic wars between 1749 and 1761 

The District of Trichinopoly has an area of 4,319 sqm 
The surface is generally flat, though broken by masses of crystal 
line rock, of which the Tnehmopoly Rock m the fort is a well 
known example The only mountains are the Pachamalais, which 
rise to 2,500 ft and extend into Salem district The Cauvery and 
its branch, the Colcroon, are the only rivers of any importance 
The climate is very hot and not liable to great variations, the 
annual average rainfall is about 34 in The principal crops are 
nee, millets, other food grains and oil-seeds The mam line of the 
South Indian railway traverses the district, with a branch to 
Erode In 1921 the population was 1,902,838 The district came 
into British hands along with the rest of the Carnatic m 1801 
TRICHINOSIS or TRICHINIASISi a disease, in man and 
other animals, caused by infection by the parasite Tnchtna or 
Tnchnella sptralts The presence of encysted trichinae in the 
muscles was discovered by Sir James Paget (qv) in 1835, and 
they were named by Sir R Owen, but it was not untij i860 that 
the clinical characters of the acute disease caused by the invasion 
of the parasite were discovered by Friedrich von Zenker (1825- 
1898) Epidemics of this disease have occurred from time to 
time, especially in north Germany, from the eating of uncooked 
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swme’s flesb» m which tnchinae are not uncommon. 

The symptoma in man are ocasioned by the presence of the 
free parasites m the mteitme, by the development of young 
tnchinae from the eggs^ and most of all by the migration of the 
parasites from the intestmal canal to the muscles, where they 
become quiescent This cycle occupies from four to six weeks 
Lime salts become deposited in the capsule, the calcification 
rendering the cyst visible, and this change usually takes five or 
six months When consumed m small quantity, the parasites may 
give rise to no symptoms In more serious cases, sometimes end 
mg fatally, the early symptoms are nausea, failure of appetite 
diarrhoea and fever, later, when the migration to the muscles 
begins, there 15 more fever, stiffness, pain and swelling in the 
limbs, swelling of the eyelids, continued exhausting diarrhoea 
perspiration and sometimes delirium The existence of a marked 
leucocytows with an extraordinary increase of eosmophiles helps 
diagnosis m cases where the symptoms are obscure If the diag 
nosis be made early in the case, brisk purgatives, particularly 
calomel, are the best treatment, if the parasites are already on 
their way to the muscles, the only thing left to do is to support the 
patient's strength , 

TRICHOPTERA, the term used in zoological classification 
for that order of insects whose members are commonly known as 
caddis flits They arc sombrely coloured insects, being generally 
some shade of brown often with darker markings, and are of small 
or moderate size Caddis flics are weakly flying insects of moth 
like appearance and are closely related to Lepidoptera they are 
not often seen on the wing unless disturbed, while many are noc 
turnal and are attracted to a light They are found m the vicinity 
of ponds ind streams in which the early stages are passed 
Caddis flies have four membranous hair covered wings with 
a predominantly longitudinal Venation the hind wings are usu 
ally the broader and have a plicated posterior lobe The mouth 
parts are of the biting type but are weakly formed and man 
dibles are either wanting or reduced to vestiges Metamor 
phosis IS complete, the larvae being more or less cruciform or 
campodeiform and mostly live m cases formed of various foreign 
materials the pupae have the appendages free and strong mandi 
blcs are present More than 1,000 species are known and they 
are classified into thirteen families about 400 species inhabit 
North America and over 170 are found in the British Isles 
The eggs are laid in masses covered with a mucilage and they 
are deposited in or near water The larvae are aquatic and are 
the familiar objects known as caddis worms They have a well 
developed head, biting mouth parts and rather long legs respira 
tion takes place cither by means of lateral filamentous tracheal 
gills or through the skin only The last segment of the body car 
ries a pair of appendages terminated by strong hooks Most of the 
larvae construct cases or shelters m which they live these struc 
tures are commonly tubular, and are formed of a warp of silk 

binding together fragments of 
leaves, straw, sticks, gravel, 
sand or even of the shells of 
I small molluscs — the material 
utilized often being constant for 
particular species or genera 
Since these cases are open at 
either end a current of water, m 
duced by the undulatory move 
ments of the larva, flows through 
the case and out at the bind ex 
tremity Some larvae (Hydro 
psyche f PhUopotdmus, etc ) con 
struct silken snares, instead of cases, which serve to collect food 
particles wafted through them by the water Pupation takes place 
either in the larval case or in species without the latter, in Specially 
constructed shelters of minute stones, sand, etc The pupa bites Its 
way out by means of its laws and either swims or wriggles to the 
surface of the water to allow of the emergence of the perfect insect 
Caddis flies are found on all continents but relatively little is 
known concerning the tropical species They are to be regarded 
as beneficial insects, since their larvae are eagerly devoured by 
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trout and other fishes In the fossil state they first appear m the 
Lias of Europe and later in Oligocene Baltic amber 

BiBLiooRAPJEnr --Further information on caddia-flies will be found 
m works on aquatic insects {sec Insects) see also R MacLachlan, 
TnchopUra of the European Fauna (1874-ao), and for the British 
species see the same author in 7 rans Entomological Soc London 
(186s, 1882) Life histories of North American species are given m 
J T Lloyd, Bull 21 Lloyd library (Cmcmnati, 1921) (ADI) 

TRICONODONTA, a group of small, extinct, carnivorous 
mammals of the Jurassic age, characterized by the condition of 
their molar teeth, which typically bore three cusps arranged m a 
line, the long axis fore and-aft They left no descendants See 
Mammalia, Palaeontology 

TRICOUPIS (or Tricoupi), CHARILAOS (1832-1896), 
Greek statesman, bom at Naupha was sent to London m 185a 
as an attach^ of the Greek legation In i86‘) after he had con 
eluded the negotiations for the cession by Great Britain to Greece 
of the Ionian Islands he entered the Greek chamber of deputies, 
and in 1866 became foreign minister, at the early age of thirty 
four He was prime minister for a few months m 1875 and again 
in 1880, 1882, and in 1885 lu his fourth premiership he took sen 
ously in hand a financial reconstruction But, in spite of all his 
efforts, Greece could not meet her obligations Tncoupis tried to 
make terms with the creditors of his nation, but he failed in this 
also The first taxation which he proposed aroused great hostility, 
and m January 189*; he resigned At the general election, four 
months later, he and his party were defeated He retired from 
public life and died at Cannes on April ii, 1896 

TRICYCLE A light road vehicle similai to a bicycle (qv) 
but designed with three road wheels instead of two In use it 
therefore differs from a bicycle in that it is inherently stable and 
requires no “balancing,” and so is sfiecially suitable for elderly 
or nervous persons desiring to cycle for health or pleasure 

Tricycles for tradesmen’s earners have two wheels side by side 
at the front, and a single wheel behind Ihe box intended for 
goods IS usually built between the two front wheels, while the 
rider sits on a saddle mounted on a frame extending from the 
axle of the front wheels to the rear wheel, and steers the two 
wheels with box by a bar fastened to the box He drives the lat- 
ter wheel by a similar arrangement of tranks, chain and sprocket 
as that on a bicycle 

r or pleasure purposes the tricycle has the single or steering 
wheel at the front, and the two driving wheels behind From the 
front of the wheel to the rider’s saddle and down to the bracket 
holding the cranks and pedals, etc the construction is identical 
with that of a bicycle, but rearward there arc bracing tubes con 
nectmg the seat lug (see Bicycle) to each end of the axle on 
which the rear wheels are mounted, while two or more strong 
tubes are taken from the bracket to the centre of the axle to 
withstand the driving thrust The driving chain runs over a small 
sprocket wheel mounted at or about the centre of the axle, but to 
fiermit one wheel to over run the other, as in rounding comers, 
etc , the axle is m two halves connected by a differential (see 
Motor car) on which the dnven sprocket is mounted 

TRIDYMITE, a rare mineral consisting of silicon oxide or 
silica, S1O2, but differing from quartz m crystalline form The 
crystals are small, thm hexagonal plates or scales, which are usu 
illy twinned together in groups of three, hence the name from 
Greek, rpldv/aos, triplet The apparent hexagonal plates are 
themselves pseudo-symmetne twins of optically biaxial material, 
but at a temperature of 117® C these optical anomalies disappear 
and the plates are then truly hexagonal ( / 9 -tridyraite) The spe- 
cific gravity is 2 28 (that of quartz being 2 65) Unlike quartz, 
tridymite is soluble in a boiling solution of sodium carbonate, it 
occurs in the cavities of acid volcanic rocks (rhyolite, trachyte and 
andesite), but in most instances the crystals are replaced by a 
fine granular aggregate of quartz At a temperature of 870’’ 
quartz passes over into P tndymite with a considerable increase 
m volume, and this change has an important bearing on siliceous 
refractory materials used for furnace linings and silica-bricks 
At a still higher temperature (1,470®) tridymite itself passes over 
into another modification of silica known as enstobahte 

TRIER (French Trives), an ancient city of Germany, for- 


merly capital of an archbishopric and electorate of the empire, 
and now seat of a Roman Catholic bishop and chiet town of a 
governmental department in the Prussian province of the Rhine 
Pop (1925) 57,344 It stands on the Moselle, about 6 m from 
the Luxembourg frontier and 69 m SW of Coblenz by rail 
on the Coblcnz-Metz and Cologne Saarbrueken lines 

Some of the piers and buttresses of the bridge over the Mo 
selle may date from about 28 b (. The well preserved amphi 
theatre just outside the modern town to the south tast was prob 
ably built In the reign oi 1 rajan or Hadrian It accommodated 
about 8,006 spectators The most remarkable Roman building 
is the Poria Ntgra, the fortified north gate of the city, 115 ft 
long 75 to 9^ ft high and 29 ft deep, built oi sandstone blocks 
and held together with iron clamps This building may date from 
the ist to the 4th century ad It is also called the Smeonsto), 
after a Greek hermit who inhabited it In 1035 Archbishop Poppo 
converted the gate into two chuiches, one above the other, but 
all the additions except the apse have now been removed In the 
south east of the city are ruins of the Roman imperial palace, 
and near the bridge substructures of the 4th century Roman 
baths, 660 ft long On the Constant msplatz stands the brick 
basilica, probably of the age of Constantine Converted into a 
palace for the Frankish kings and their deputies, it passed m 1197 
to the archbishops, and was restored (1846-56) and turned into 
a Protestant church 

Another Roman basilica forms the nucleus of the cathedral 
Built under the emperors Valentinian I and Gratian as a quadri 
lateral hall, it was converted into a church about the close of 
the 4th century, and restored by Bishop Nicetms about 550 It 
IS the most important pre Carolingi m church m Germany Arch 
bishop Poppo and his successors m the nth and lath centuries 
extended the cathedral and added an apse at each tnd The 
vaulting of the nave and aisles and the cloisters were added in 
the 13th century In the vaults are buried 26 archbishops and 
electors Ihe most famous relic preserved is the ‘Holy Coat of 
Tncr,’^ believed by the devout to be the seamless robe of the 
Saviour, and said to have been discovered and presented to the 
city by the empress Helena The cloisters connect the cathedral 
with the church of Our Lady, a building m the form of a circle 
intersected by a cross with a vault, built ii 27-1 143, and said 
to be the oldest Gothic church m Germany St Matthias in the 
south, now represented by a 12th century building, has a Chris 
tian cemetery of the Roman age A market cross dates from 
958, and a beautiful Renaissance fountain, the Petersbrunnfn was 
erected m 1595 Close by are the btetpe or Rotes Hans, formerly 
the town hill, of the 15th century, and the Frankenturm or 
propugnuculum, of the 10th century 

The Provincial Museum (1885-89) contains many Roman and 
mediaeval antiquities, and the town library has valuable examples 
of early printing Among its most treasured mss are the codex 
aureus, a copy of the gospels presented to the abbey of St Maxi 
mm by Ada, 1 reputed sister of Charlemagne, and the codex 
Egbertt of the loth century At Igcl is a remarkable Roman 
column, 83 ft high It dates from the 2nd century, and was the 
family monument of the Secundini At Nennig is a fine Roman 
mosaic pavement 

HISTORY 

The Treveri or Treviri, from whom the city derived its name, 
were one of the most powerful tribes among the Belgac, and ac 
cording to Julius Caesar, who conquered them m 56 b c , pos 
sessed the best cavalry in Gaul Attempts have been made to 
show that they were of German origin (see Belgae), but al- 
though they were doubtless subject to Germanic influences they 
spoke a Celtic language The Roman city, Augusta Treverorum 
was probably fortified by Augustus about 14 b c , and orgamzed 
as a colony about ad 50, m the reign of Claudius, but is not 
mentioned before the war of Civilis in 69 (Tacitus, Htst iv ) 
At first the Treven resisted the appeal of Civihs and his Batavi 
to join the revolt, and built a defensive wall from Trier to Ander 
nach, but soon after the two Treverans, Tutor and Classicus, led 
their fellow tribesmen, aided by the Lmgones (Langres), in the 
attempt to set up a “Gallic empire ” After a brief struggle the 
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rebels were ovtrthrown at Trier by Cerealis, and 113 senators 
emigrated to Germany (70) Mainly on account of its strategic 
position Diocletian on his reorganization of the empire, made 
frier the capital not only of Bdgtca Pnma, but of the whole 
‘^diocest” of Giul Constantine the Great, who generally resided 
here from ^06 to 331, ind his successors bciutilied the city with 
public works and villas arose upon the hillsides 

The Franks who had thrice previously sicked the city, gained 
permanent possession of it about 455 The city passed to Lor 
raine m 84^, ind to the East Frankish kingdom in 870 Hetti, 
who occupied the see from 814 to 847, is said to hat^e been the 
lirst Archbishop ot Trier, and Ridbod acquired the temporal 
rights of the counts of Trier in 898 In the loth century Arch 
bishop Dietrich I obtained the priimcy over Gaul and Germany 

The temporal power of the archbishops was not gained without 
opposition The German kings Otto IV and Conrad IV granted 
(barters to the city which, however, admitted the jurisdiction of 
Its archbishop, Baldwin of Luxembourg m 1308 This prince, a 
brother of the emperor Henry VII , ruled from 1307 to 1354 
was the rtal founder of the power of Trier lie raised it to great 
prospentv by his foresight, and chiefly as a result of the active 
support he rtndcrcd to the emperors Henry VII, Louis the 
Bavanin, and Charles IV, enlarged his dominions almost to 
their ultimate extent He assumed the title of ireh chancellor 
of (jiul and Arles (or Burgundy), and thcnccforw ird the 
(lector of Frier held the third phee in the eUetoral college 
After Bildwms clcith the prosperity of Trier was checked by 
wars and disputes between rival claimants to the see, xnd in 
1436 the estates united for the purpose of restoring order and 
secured the right of electing their irehbishops 

Throughout the middle ages the saveta emtas Trevironm was 
a great sc it of monastic le irnmg The university, founded in 
1473, existed until 1797 The elector Richard von Greiffenklau 
(1467-1531) successfully opposed the Reform ition and maugu 
rated the exhibitions of the holy coat which called forth the 
denunciations of Luther but long after his time continued to 
bring wealth and celebrity to the city In the latter half of the 
16th century education fell into the hinds of the Jesuits 

The last eleetor ind archbishop Clement Wcneeslaus (1768- 
1802), grinted toleration to the Protestants m 1782 established 
his residence at Coblenz m 17S6 and fled fiom the 1 rcnch in 
1794 neirly the whole of the foimer electoral dominions 

were given to Prussia A bishopric was agiin founded in 1821, 
but It was placed under Coleigne The area of the former electoral 
principality covered a bioad strip of territory along the lower 
Saar and the Moselle from its confluence with that river to the 
Rhine, with a district on the right bmk of the Rhine behind 
Fhrcnbreitstem The thief towns m idditiori to Frier were 
Coblenz, Cochem Beilstcin Oberwesel Lihnstein and Savn Ihe 
territory under the spiritual iuthout> of the archbishop included 
the bishopries of Metz, Tout and Verdun and ifter 1777 also 
those of Nancy and St Die 

At the close of 1918 after the Armistice the town of Trier was 
occupied by units of the Third American Army, the last of which 
returned to the United States m 19^3 

Sic ] N von Wilmoveskv Der Dom z\i frter tn scimn drei Haupt- 
pcrioden (Tntr 1874) S Beissel Gcuhichte dcr trtcnr Km hen 
Cfner, 188S) , G kintenich GischichU der St ad t Jner (frier, 1915) 

TRIESTE, formerly Austrian but ceded to Italy under the 
Treaty of S Germain in 1918 a seaport m the district of Venezia 
Giuha, Ital> capital of the province of Trieste and an episcopal 
set situ lied at the north t ist angle of the Adriatic sea, on the 
Gulf of Trieste is pieturesqudv built on terraces at the foot of 
the Carso Pop (1921) 228,523 (town), 238655 (commune) It 
IS divaded into the old ind the new town which are connected 
bv the broad and handsome Via del Corso the busiest street in 
the town The old town nestling round the hill on which the 
c istle stands, consists of narrow, steep and irregular streets 
Ihe new town which lies on the flat tvpanse adjoining the 
crescent-shaped bay partl> on ground that has been reclaimed 
irom the sea has large and regularly built streets 

The Austrian Llovd Steam Navigation company which for 


many years has had its headquarters at Trieste, is now the Lloyd 
Tnestino company, and controls several shipbuilding establish 
ments, it has recently united with the Cosuhch company There 
IS also a large yaid at Muggia (3 m to the S ) with about 1,000 
workmen, the other industries include petroleum refineries, iron 
foundries, chemicals, soap-boilmg, silk and cotton spinning, jute 
works, the production of canned fish, soap, beer and preserves 
distilleries, etc , there are steel works at Servola (three smelt 
ers) Several marble quarries ire worked in the neighbourhood 
and there are some large cement factories Good wine, fruit and 
olive oil are the most important natural products of the country 
round Trieste Under Austria Trieste owed its development to 
its geographical situation in the north east angle of the Adriatic 
sea at the end of the deeply indented gulf, and to its harbour 
which was more accessible to large vessels than that of Venice 
Besides, It was declared a free imperial port m 1719, and was 
therefore released from the obstruction to trade contained in 
the hampering legislation of the period It was deprived of this 
privilege m 1891, when only the harbour was declared to be 
outside the customs limit With the 20th century an active 
policy wis inaugurated New and direct services were started 
to Last Africa, Central America and Mexico, the service to 
India and the Far East, is well as that to the Mediterranean 
ports, was much improv^ed, and Trieste was nude the centre of 
the large emigration from Austru to America by the inauguration 
of a direct emigrant service to New York Railway commumca 
tions were also improved and Trieste, besides being the principal 
port of Austria, was the centre port for much of Germany’s trade 
with the Mediterrinean and the Eist In 1924 Trieste recovered 
95 % of her pre war trade, but this abnormal ‘ boom” was not 
maintained, and the competition of Hamburg is being felt 

In 1926, 27438 ships entered and cleared the port (total ton 
nage 8,817,124), dealing with 1,700099 passengers, and in 1927 
I >656 935 tons of goods were imported and 8x3 •)00 were expoited 
In 19^5 201 ships with a tonnage of 621,015 were registered in 
the distriet (compartimento) of Trieste 

Trieste is connected by rail with Monfaleone (branch for 
Gorizia and Udine, Treviso and Venice (another line to Gonzii 
runs across the Cxrso), with Postumia Grotte the frontiei station 
on the line to Lubiana with Parenzo and with Pola, ind by elec 
tnc railway with \ilh Opicina 

About 4 m NW of Trieste on the vary edge of the sea is 
the famous c istle of Miramare, built in 18^4-56 tor the archduke 
Maximih in, the ill f ited emperor of Mexico 

History — \fter the breik up of the Roman dominion Trieste 
shared the general fortunes of Istna Irom the emperor Lothair 
II (in 948) It received an independent existence under its count 
bishops, and it nuintamed this position down to its capture by 
Venice m 1202 For the next 180 years its history consists 
chiefly of a senes of conflicts with this city, which we^re finally 
put an end to by Trieste placing itself in 1382 under the protec 
tion of Leopold III of Austria The overlordship thus established 
insensibly developed into actual possession and except in the 
Napoleonic penod (1797-1805 and 1809-13) Trieste remained 
an integral part of th» Austrian dominions until 1918, though 
always a centre of Italian irredentist feeling It was an imperial 
free port from 1719 until 1891 

See Giulio Capnn, Trieste (Bergamo, 1906) , A Tamaro Storm dt 
InesU (Trieste, 1924) 

TRIFOLIUM, the generic name of the plants commonly 
called clover ((/ v ), from the Latin tres^ three and joltum, a leaf 

TRIFORIUM, 111 architecture, a longitudinal passage or 
gallery of a church or other high ceiled intenor, the tnfonum floor 
btipg usually above a side aisle vault or ceiling The usage of 
the term is loose , by some it is applied to any second floor gallery 
opening on to a higher nave by means of arcades or colonnades, 
like the galleries occurnng in some pagan Roman basilicas, or 
similar galleries m Byzantine churches In other cases its usage 
is limited to an arcaded gallery above the side aisle of a mediaeval 
church and below the clerestory windows, thus occupying the 
height of the side aisle lean to roof The tnfonum became an 
integral part of interior church design dunng the Romanesque 
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period, sometimes merely as a senes of openings to light and 
ventilate the roof space, and sometimes as a complete oi^en gal 
Icry, often vaulted with a quarter circle vault, which transmitted 
the thrust of the mam nave vault to the outside walls, as m the 
church of S Cernm at Toulouse (begun ioq6) With the develop 
ment of articulated Gothic vaulting m France the usage became 
confused At times there was a complete vaulted gallery over tht 
side aisle, which created a lower tnfonum in the height oi the 
lean to roof over this a second, minor tnfonum was developed 
as in Laon cathedral (1160-1205) and in Noyon (1150-1200) 

In Notre Dame at Pans (116^-96) the upper tnfonum was 
originally represented by a senes of simple, round openings with 
rudimentary tracery opening to the roof space The change in 
Notre Dame, m the rebuilding (between 1240-58), by which the 
aisle roofs were flattened, the clercstorey windows heightened and 
tht circular openings eliminated shows the 13th century dissatis 
faction with the old four stage composition and the upper vaulted 
gallery is found m few churches of the developed Rayonnant pc 
nod Chartres cathedral (1194-1212), Reims cathedral (begun 
T22o) and Amiens (1220-47) all show tnforia of little relative 
height, but of rich artadmg and, m the last, the central mullion of 
the clercstorey tracery is earned down through the tnfonum ar 
cidmg, so as to bind clercstorey and tnfonum into one composi 
tion In the apse of Amu ns, moreover, the flatness of the side 
lisle roofs allows windows to be placed behind the tnfonum ai 
lading, which thus becomes, as it were, merely a decorated base to 
the shm clercstorey above This development reaches its climax in 
the church of S Urbam at Troyes (1262-80), in which the tri 
tonum gallery completely disapi>eirs as a separate motif, although 
It IS faintly recalled by the tracery of the clercstorey windows 

In the Flamboyant period the entire omission of the tnfonum 
becomes the rule The English love of horizontal lines shows in 
i great development of the tnfonum gallery as an import int dec 
ontive element in church interiors In both Norman and Gothic 
^^urk it IS relitivdy much higher than in similar work in I nnce 
often almost equalling the pier arcades It frequently receives the 
ruhest possible treatment, by the use of both tracery and sculp- 
ture The richest and most characteristic example is the angel 
thoir at Lincoln (completed 1282) In the isth century the 
tendency toward height of pier arcade and clercstorey window, so 
tlcarly shown in Perpendicular work generilly leads to the 
m irked reduction in importance and the hnal disappearance of 
the tnfonum {See Byzantine and RuMANrsQiU' ARCimi*( lURi , 
Gothic Architeciure ) (T 1 H ) 

TRIGONOMETRY To compute numerical result for 
which geometry would require diagrams plotted to scale is the 
hrst function of trigonometry Such problems is relate to a figurt 
i\ing wholly in one plane constitute plane tne^ononu try y princi 
pally the ealcuhtions of certain unknown distances ind ingles 
from other known or measured distances and angles Piobitms 
whose diagrams lu in two or more different pi ints of three di 
mensional space are comprised in spherical tngonoimtry Then 
relation to a sphere will be shown below Algebraical discussion 
of such computations or calculations forms what is called thcont 
leal tngofionietry, while the numerical work is called concrete or 
practical trigonometry 

PLANE TRIGONOMETRY 

All solutions of problems of distance and direction in a plane 
depend upon finding unknown parts of a triangle when three 
parts are known (or ‘given”) Most simply these may be sides 
and angles, at least one being the length of one side For cal 
cuhtions involving the sue of an angle the ratios of sides in a 
right triangle are employed, a right triangle having one angle equal 
to the given angle, or differing from it by some even number of 
right angles, or the supplement of such an angle For convenience 
of measurement and umformity of language a technical systim is 
adopted, as follows 

The angle to be measured is depicted m a vertical plane, facing 
the observer The angle is defined by one straight segment OAy 
called Its vmUal side, and a second segment OB, its terminal nde 
It IS often said to be generated by the continuous rotation of a 
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straight segment about the point 0 , from the position 0^-1 to the 
position OB Since this rotation has two conceivable directions or 
senses, one is called the negative sense, namely , that performed by 
the hands of a clock as seen by an observer standing before its 
flee the opposite sense of rot it ion is called positive If one 
could stand at the position of the north pole star and tacc towaid 
the sun the plincts of our solar system would ippear m their 

orbits to revolve m the positive 
sense about the sun 

I ix arbitrarily i point D on the 
terminal segment (fig i) and 
let d denote the distance OD 
Draw a line OC penocndieular to 
OA and measure the Cartesian 
re)or(hnates x and v of D, t iking 
as X the distance of D from the 
lint OC (right or left), and y its 
distance ibove or below the initial 
line 01 that line produced m 
the dire ctum AO 1 he indefinitel> 
extended lines OA and OC art 
termed the ixes of loordinites (see Coordinates) in this diagram 
OA being the x axis and OL the v ixis so thit x coordinates are 
parallel to the x ixis y coordinates parallel to the y axis Co 
ordinates arc measured from an axis, to the point D, and are 
positive for in acute angle Hence on the diigram which is 
used here, a positive x extends from the y axis toward the ob 
servers right, a negative x toward his left, a positive y upward 
from the x axis i negative y downward These conventional 
definitions enable us to characterize the picture of any red angle 
b> three real numbers d x and y But any new selection of the 
point D on thi tt rminal line as D', would give i second set of 
numbers d x y which aic proportional to d, x and y Accord 
ingl> not these numbers but their ratios are chosen to describe 
or mcisure the angle 

Trigonometric Functions or Ratios, of an Angle — Six 

names arc a ‘^igTed to the si\ ratios of the numbers x y, d Some 
svmbol IS A IS us( d for the ingli Then 



vA/ IS cilled the sine of A orsinA-\/V 
x/d ,, ,, ,, cosine of A or cos A — i A/ 

v/i ,, , ,, t ingcnt of A, 01 t in A v/i 

\/v ,, ,, ,, cot ingc rit of A, or cot A -= a/v 

d/\ ,, ,, sceintof A or see K — d/x 

d/v „ „ „ cosecant of A, or costc A = ^//v 

By definition three of these six art reciprocals of three others, 


cot A“i/(an A stc A — i/cos A, eosce A = i/sin A 

Ihc Sint IS ilso the product of t\Ao others sin A' — cos A tin A 
Since also the Pylhagoican relation connects x, y and d, — \u 
X -fy' = J^ — thtie lie quulratic rehtions or idtntilies among the 
SIX ratios One of these is sin A+cos A = i By the use of these 
five relations or any equivalent set when the numerical value of 
any one ratio or function is known the five others can he found 
numerically, but not always their plus or minus sign If however 
the sign of a second ratio is given, a ratio not the reciprocal ot 
the first, then the rest can be found completely 
Limits oj Values of the Six h unctions — 1 rom the fact that d is 
numerically greater than either x or v, and thit cither one of the 
litter may become tqinl to zero for some angle which is i whok 
number of right angles, it is seen that two functions of real angles 
hive outer boundaries, two have inner boundaries, and two art 
unbounded 


— I ^(+1), secA f i) or sec A ^( — 1), 

— 1 ^cosA S( + i), cosecA ^(*f i) or cosecA 

tan A and cot K are unlimited in value 
Unit of Real and Imaginary Angles — In geometry tht 
unit of angle, a degree, was defined as one ninetieth part of a right 
angle a degne is divided into sixty equal parts called minuUs, and 
cich minute into sixty ec^ual parts tilled seconds In terms of 
these units an angle can be described by three whole numbers if it 
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does not demand more precise measurement, or it may be de» 
scribed by the aid of a decimal fraction of a unit Astronomers 
use degrees, minutes, seconds, and often tenths and hundredths 
of a second Land surveyors use degrees and minutes, and some 
times tenths of a minute For purely theoretical discussions a 
larger unit is usually employed This is the radvan and is best 
described by saying that ir radians arc the same as 180 degrees 
Using the symbols " for degrees, minutes, seconds, we may 
say that 

1 radian* 57® 2057796** 57°i7'44" Si 
I degree *001745329 radians 

Glaisher has calculated the value of the radian to 41 places of 
decimals 

In calculations regarding angles it may happen that data are 
used which do not admit the construction of a rml triangle (or 
other hgurc that is sought) , then the impossibihty will come to 
hght when either (a) the value 
of some function is given by an 
equation whose roots are imagi 
nary, or (6) the numerical value 
of some function is excluded 
by the above statement of 
boundary values In either case, 

(a) Or (i!>), the angle is said to 
be tmaatnary 

Dissection of an Oblique 
Triangle into Right Triangles. 

-^From any vertex of an oblique 
triangle a perpendicular may be 
drawn to the opposite side In three ways, therefore, the oblique 
triangle may be looked at as the sum or the difference, of two 
right triangles I hen, in fig 2 wc h ive 

pi^b sm C*r sm B 
p%^a sm C * c sin A 
pt^a sill B«»b bin A 
These equalities give first the 


sm B, and c^m sm By these substitutiohs the 

thtrd cosine equation above becomes 

nt sm (. 4 + 5 ) sin A cos 5 -f m sin B cos A 

This gives the followmg relation, identically true when A and B 
are positive real angles with a sum less than 180° 

sm (i 4 + 5 )a«sin A cos 5 +sm B cos A 
Similar substitutions are made in the formula for cos C, 
f * — a* — m*(8i n®C **- smM — sin“ 5 ) 

^ab ““ 2;^*sinAbmB 
6 m^(i 4 + B)— sin ^.4 — sin^B 
rsiiiwlsmB 

sin^A (cos^B — 1) + sin^B (cos ^.4 — i) + 2sinA smBcosA cosJB 
ssin^sinB 

— cosC * cos(/l + B) * C 08.4 cosB — sin .4 sinB 

The two formulae for sm (. 4 +B) and cos (. 4 +B) are termed 
the addition theorem for the sine and cosine Either may be 
derived from the other, together with the statements that supple 
mentary angles have equal sines and that their cosines are numeri 
cally equal but unlike in sign They are valid not only within the 
limits already stated for A and B, but for real angles of any mag 
nitude, positive or negative Demonstration of this universal 
validity is conveniently made by adding 90® to one angle (as .4) 
at a time and observing that sm (/l+go®) ^cos A, cos (2I+90®) 
* —sm A, and the same for (/l+B+90®) and (^+B) Such in 
crease of A+B and A is found to exchange the formulae for sm 
(yl+B) and cos (2I+B) whence it is inferred that they are true 
for angles differing by entire multiples of go® from acute angles 
Further, for imaginary angles the definitions of sine and cosine 
are taken subject to the postulate that these addition theorems 
shall remain true 

Functions of Multiples of go° — ^When an angle becomes an 
exact multiple of 90®, the prescribed rules for constructing 3C, y, 
and d will give either y*o or d==y, a;=o This gives for 
sine and cosine the values in this table 



bin A binB hint 

sine 

0 

I 

0 

— r 

ind secondly the three equivalent expressions for the area T of 

cosine 

I 

0 


0 


this triangle 

bpi ^ \cpi 

sm sm A^^^ca sm B 

In this diagram each side is the algebraic sum of two bases of 
right triangles, and each base is the product of one side of the 
triangle multiplied by the cosine of an angle The three equations 
from this source are 

a^h cos C+c cos B, 

6«sc: cos i 4 +a cos C, 
cos B+6 eOs A 

Two cosines can be elimmited from these equations, leaving a 
relation among three sides and one angle 


o® 00® 180® 270® 


Tangent and cotangent become for such angles, either aero or 
infinitely great (0 or 00 ) 

Functions of Double Angks and Half Angles — Equal angleSi 
A^B, give for sm (A+B) and cos (yl+B) the two formulae 

sin2A *sin( 4 + A) 2sin/lcosyl, 

COS2.4 *cos( 1 f /I) *cos A — sinM 

* 2C0 sM — I 

* I — 2sin^il 

The latter gives both the followmg relations 


sin ^ 


cos . 4 , 
or 

COS2I * — ; 

2hc 

By this formula the angles can be computed when the three sides 
are known if a table of cosines is available Or in terms purely 
geometric, this formula, and the two similar ones for cos B and 
cos C, reduce the problem from that of constructing the angles of 
an oblique triangle whose sides are given to that of constructing 
the angles of i right tn ingle when the ratio of two sides is given 
Addition of Angles^ — ^The addition theorem, the most com 
prehensive formula In theoretical trigonometry, results easily from 
these cosine-^equatlons and the rule of proportionality of sides 
and sines in a triangle Since i 4 +B+C«* 180®, sin C-^sin (A+B) 
Also if in a given triangle the ratio o/sin i 4 -m, then o-m sm A, 


which relations arc commonly quoted m the form 
//I — cos .4 


sini A = 


tan ^ A “ 


), co,i^.v(— r--)’ 

cosA\ 


VG 


I + cos A 


) 


This permits a more convenient solution for the angles of a 
triangle when the three sides arc given The substitution of 


2 hc 


for cosA, \Mth easy factoring, gives 


tan JA 


(/)+d— c)(c+a- 


a- 


-(^+c — o)(o+i?+c)- 

and this allows the use of logarithms In multiplication and the 
extraction of a square root 
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Factorizing Formulae — ^For a more expeditious calculation 
when logarithms are used, the sum or difference of two sines or 
of two cosines can be factored To factor the sum, sinP+sm^, 
one angle is taken as the sum of two auxiliary angles, and the 
other as their difference, thus 

P^A+B, A^i{P+Q), 

The addition theorem is then applied for A+B and A—B, as 
follows 

ainP+sin^“**sm(^ +B) +sin(+4 — B) 
aa2Sin^C0sJ5 

«2sinJ(/’+0cosi(jP~0 
Similarly, smP-sin^« 2COsi(^+08in4(-^““0» 
cosP+cosQ™ 2COsJ(P+0cosJ(P—()), 
cosP— cosQ *» — 2sin| ( P + 0 sini (P — Q) , 
smP+cosP== 2sin(45®+P)coS45®, 
cosP—smP* 2C08(45°+P)sin45'’ 

The first two of these give a useful rule when two sides of a tn 
angle and the included angle are known Since sm A/smB-a/b, 

a*-b ^ sin /I — sinP ^ 2cos4(^4-P)sin^(/l — P) 
a+b smyt+sinP 2sini(i4 -f P)cos3(+4 — P) 


tanj(yl— P) 
tan^yl-fP) 


= tanK^l P)taniC 


Other formulae for transformation purposes arc derived from the 
addition theorem and the primitive reciprocities and Pythagorean 
relations, together with the premise that in a plane triangle, 
4+P+C='i8o® Of frequent use arc the formulae for radii of 
the circles inscribed and circumscribed respectively to a triangle 



(a+b—c) (a—b+c)(’-a+b+c) 

“47^+0 


]- 


V[(a+^+c)(a4-^>‘“c)(a — — ci + M ()] 

Calculation of Tables*— hen the ndian is used as unit, 
small angles like i® or s'" are represented by decimal fractions 
less than 01 Ihe sine and cosine of x radians are represented by 
convergent series in ascending powers of x 


sinx«jr- + 

31 51 71 

x^ X* r® , 

COSX^t : + — 7 -: + 

2I 4* 61 


i or these functions can be computed with no error in 

the loth decimal place by using five terms of the senes lor 
larger angles, more terms can be used, or the addition theorem 
can be employed I rom 1 5° up to 45® it saves labour to apply the 
relations 

Va 

sin(^o®i x) *= JeosAtt -y sinjc, 


V3 - 

cos(30®i x) = — cosA* -f JsinA 


Beyond 45® of course no further calculation is necessary, since 
sm(4S® +^) = cos(4 5 7 

md COs(4S®+x) -sin(4 -,°— a:) 

Most sets of trigonometric tables therefore give values of the 
various functions for angles from 0® to 45°, and apply a system of 
double titles for completing the first quadrant 
Multiples of an Angle Dc Moivre’s Formula — The m 
scnption of regular polygons in a circle is parallel to the solution 
of an algebraic equation for sinx or cosr when sin(nx) or cos 
(wx) IS a known quantity, ft denoting any integer To express sm 
(««) m terms of sm x is a problem for the addition theorem of 
Seines It is shortened by De Moivre’s (or Euler’s) formula, itself 


a direct consequence of that addition theorem Denote by # 
the imaginary unit formula is this 

co8(«x)+f sin(«x) ~ (cosr+*8inr)'* 

The binomial theorem gives the expansion of the second member 
terms in odd powers of sm x being imaginary, while the first and 
alternate terms are real The sum of real terms is then the desired 
expression for cos(mx), the others divided by t, give sin(«jc) 
Compare the treatment of hyperbolic functions, below 

Trigonometric or Fourier Series. — Many functions, espt 
eially periodic functions, can be calculated most easily by con 
vergent senes proceeding by sines, or cosines (or both) of integril 
multiples of a variable angle This topic is best treated m dif 
ferential calculus (s(t Calculus) An interesting example, of 
little value, however, is this 

X sin 2 a* , sin ^ X 81114 r , 

-^&\nx 1 At 

2 2^4 

SPHERICAL TRIGONOMETRY 

Figures composed of lines and points in a pi me art accessible 
to computation through triangles, and these in turn through right 
triangles In the totality ot lines and plines radiating from a 
point in ordinary space of three dimensions the useful instrument 
for computation is that consisting of three lines or rays — half 
lines starting from a common point — and the three plane angles 
which are bounded each by two of these three lines It is usually 
agreed to restrict these angles to be not over 180° each, and to 
fix the same limit for the dihedral angles whose edges are the 
three lines first mentioned The plane angles are called face 
angles, angles formed by two phnes at any edge are dtfudral 
angles, and the complete figure of six parts is a trihedral or solid 
angle If the point (or vertex) lies at the centre of a sphere the 
edges and faces cut the spherical surface m points and arcs of 
great circles that constitute a spherical triangle The sides and 
angles of this spherical triangle have the saint measures (in de 
grees or radians) as the plane and dihedral angles of the tn 
hedral angle The capitals A, By C may be used for the positions 
and for the measures of the angles at the vertices, and a, b, c for 
the measures of the three plane angles (face angles) of the ares 
of the triangle 

Right Trihedral Angles or Spherical Triangles — If two 

planes of the trihedral angle are perpendicular, e g , \i the angle 
C of the intercepted sphtncal triangle is 90®, the latter is a right 
spherical triangle and subtends a right trihedral angle If a side 
(a face angle) is 90®, the triangle and its trihedral angle are 
called a qmdrantal triangle In contrast to the plane triangle 

two or even three angles of the 
triangle may be right angles, m 
the one case two and m the 
other case three of the sides will 
then be quadrants or quarter 
circles of the spht re and the tn 
angles will be biquadrantal, or 
else equilateral (tnrectangular 
or triquandrantal) 

Let a trihedral angle at 0 , 
the centre, intercept on a sphere 
of radius R a right spherical tn 
angle ABC, right angled at C 
Then the plines AOC and BOL 
will be perpendicular along the 
edge OC (Fig O To measure the angle whose edge is OA, let 
a plane perpendicular to OA cut OB m B', and OC in C' There 
is then formed a figure m which all four triangles are right tn 
angles, viz , OAB\ OAC% OBX' and AB'C' In three of these, 
the ratios of edges are trigonometric functions of c h, a, m the 
other, they are functions of the angle A or of the dihedral angle 
OA We may write from mspection these three relations 

. 8ina , tan/x , tana 
sinA=s — , coSi4*“““ 7 tdnA=-~r~, 
sinr tanc sin& 

Similar construction beginning from the edge OB gives the three 
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formulae 


sin/; _ tana „ tan& 
smi5«= — j cosi >* — —t tanJ 5 =»- - 
sine: tanc sina 


By proper tliminition four more relations each amdng three 
parts of the spheric il right triangle, can be derived algebraically 
from these six, as follows 

cos^ » cosacosA, cosr «• colan/1 cotani?, 
eos 4 = cosiismB, cosB =» c()s/;sin^ 

The ten formulae suffice for computing any desired part when 
two pirts beside the right angle are given The last three of these 
ten determine the sides when two angles arc given, a ease having 
no p irilU 1 m plane triangles 

Napur*s Rules — Two ‘ Napiers Rules” foim a mnemome for 
thiH ten relations They relate not to the actual parts (viz a B 
r i b C) but to a set of so called “Napier’s Parts,” amongst 
which the right angle C does not appear These are thought of 
IS follows 

a, ()o°—B, 90°— r, 90"^—^, b, a, 90®— J 3 , etc , 

in cycle Each Napier’s pirt is adjacent to two in the cycle the 
one next preceding and the one immediately following it m the 
c>el( The rules re id 

1 ) The stne of any middle part is the product of the tangents 
of the adjacent parts 

2) Ihe sim of any middle part is the product of the cosines 
of the opposite parts 

Here opposite means non adjacent When an> three Napiers 
parts are spicilied ot the five excluding the right angle C either 
they irc conseeutivi in the cycle, and then the first and third 
ire called adjacent to the second, or only two are consecutive 
m which ease they irc both c illecj opposite to the third These 
formulic solve most of the problems arising in geodetic navi 
gat ion, and the problems of celestial astronomy concerning an 
iltituclc and an azimuth 

Polar Triangles Quadrantal Triangles — Thtie is a unique 
lelation between two tnhedril angles, eich polar to the other 
Ihe interior and exterior spaces of a trihedral angle must be 
(It lined Giv( n three h ilf lines OA, OB, OL, and the phne angles, 

< leh less than iSo'^ which they bound produce indefinitely 
AO, BO, and CO, to 1 i Bi and Ct Through 0 driw any other 
line DOD] not in iny fice plane (fig 4) If from Di but not 
from I), d point can move continuoud> to Ai without crossing 
the interior of any face ingU or any edge, then D is an interior 
point ind Di is an exterior point If both Di and D can be so 
moved then both irt exterior to the trihedral angle 0 — ABC 
lake D an interior point and from it draw three hilf lines in 
terse cting perpendicularly the three faces ol the first trihedral 
angle On the half lint perpendicular to AOB mark an> point C 
incl similarly m irk tw^o other points A Bi The edges D 1 DBt 
DC define a second trihedral 
ingle cilled polar to the first 
The rditions of perpendicul intv 
imong lines and planes show th it 
ilso the first is polar to the 
se ( ond tribe dr il angle In solid 
geometry it is shown is is visible 
if one will construct a model 
that each dilicdril angle in either 
is the supplement of i face angle 
in the other If the first is a right trihedral angle (spherical tn 
angle) the second is quadrintal, and vice versa There is no 
need of new formulae for a quadrant il triangle, since the ten 
given already for a right trunglc can be altered b> merely ex 
(hanging small IctUrs for capitals and rcciproc illy, and changing 
the sign prefixed to every comte 

Oblique Spherical Triangles — When no angle is right, then 
from my point in an edge OC two planes can be passed, each 
perpendicular to one other edge, both therefore containing a line 
C\, of length p ptrpcnduuhr to the plane tOB (fig 5) From 



Fig 4 



such a figure it is seen that 

sin4 sin a p/h iJr 

sin h p/h h/r 

From this, since A and B were any two angles of the triangle 
there follows the stne theorem for every 
trihedral angle or sphencal triangle, 

^nw4 _ smB sm( 
sino sin^ sinr 

1 rom a slightly different diagram (fig 6 ) 
come formulae connecting three faces and 
a dihedral angle, or three angles and a face 
At a point C on one edge, perpendiculars 
to OC are erected, terminating in A and B 
on the two other edges, also a perpen 
dicular k to the segment AB at P This point P is now con 
meted to 0 by h and other parts of the six right triangles arc 
lettered as m the accompanying sketch 
We then have the face angle C = (y-f /3 
now call the corresponding parts of 
angle C, 

Tj and Ta, and wc have C ~ T +7^ 

Applying the addition theorem for cosines 
and referring the segments involved to r 
by ratios in right triangles, we have 



cos ~ cos(a T “ eos a cos /? — sin a sin - 


eosC — cos(7i + 7 ) — cos 7i cos 72 — sin 71 sin 7 


Uifiz 

hh 


Hence 


r — k =«i«2Cosc— /if2COsC, 


_ ^^2 
r 


»2 h 

— eos6 — 
r r 


cos ( 


t in a tail/* cos C , 
cos a eos /; + si n a si n h cos C, 


cosC == , 

r cos a cos a 


or cos( : 

whence also cosa — eos/;cos( 4 sm/^sinccos 4 , (1) 

and cos/; — cos r cos a + SI n c sin a cos B 

But this trihedral angle is the polar of another for which those 
same three cosine formulae are true In them wc may substitute 
for fact angles and dihedrals the supplements of the dihedrals 
and of the ficc angles respectively cosines and tangents rc 
versing sign The results irt for this first trihedral angle, 

cos 1 ~ — cosiRcosC4-sin BsmC cos a, 
ec)s^~ — cosCcos 1 -f sinC sinyl cos/;, ( ) 

and cosC=”'eos lcosZ>t‘sin IsinBcosC 

From set (1) dihedral angles miy be calculated in terms of the 
face angles but derived formulae for halves of the dihedrals 
are more convenient for logarithmic computation as when in 
plane triangles the angles arc to be found from the sides Since 

cos a — cos h eos c 
sin/;sm6 * 


eos A ’ 


it follows that 

„ , , r — eos 1 
smHl= 


or, if aA-h+c^ 2s, 


cos(/; — r) — cos a 
2 sm b sin c 

2 sinK/>“~<'+<i)sini(a- 


b+c) 


and similarly cos® J A 


and 


tanjd = *^1^' 


2 sin/; sine 


sm(5 — />)sin(s — r) 

(0 

sin /; sm c * 

sinA sin(^ — 0 ) 

( 4 ) 

sin 5 sme * 

’sinis-^b) sin(v — r)"] 

(^) 

. sin^ sm(i — a) J 
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The polar triangle converts these formulae into expressions 
for half -sides in terms of the three dihedral angles , or they may 
he derived m the same way from set (2) above They are, when 
^ denotes i 


siir 


COS' 


tan ■ 


2 

a 


— cosS'eos (S — 4) 

(6) 

cosBeosf 

cos(5"-B)eos(S —C ) 

( 7 ) 

eosBcosC 

/r cos S’ cos (5 — 4 ) 1 

>1 cos(^-B)cos(S~4:)J 

(8) 


Gauss’s Equations — The Gatiss equations are four relations 
deducible from (3), (4), (6), and (7) Restrict the trihedrals 
to having positive face angles less than 180° and dihedral angles 
with the same limitations, then tht right hand members of equa- 
tions (0> (4)» (b) and (7) arc all positive, and their positive 
square roots must be taken From the set represented by (3) and 
(4) substitute in the addition formula 


sin§(/l + i'3): 
and thus find 


A B , A B 

= sin - cos +COS - sin ~ > 
2 * 22 


tos sin|(l + ^) = 
2 


2 \ Lbiruisin^^sin f J 
-h 
2 


( a 
- cos cos 
2 


Not very different arc throe other proofs 
this 


The set of four is 


(I 4 

cos - sini(i5+C ) ==cos 
2 2 

a 4 

cos- cos5(^+C) = sin cosH^^+^^), 
2 2 


a 


( 9 ) 


sm sin§(5- 
2 


•0 = 


= cos bn\l{h—c)f 
2 


a A 

sin- cos5(-^““f) — sin - sinJ(6+0 


Professor Simon Newcomb is authority for the statement that 
those equations were hrst published anonymously by Delambrc 
although Gauss was the first to use them in spherical astronomy 
It IS evident that they solve directly any triangle in which three 
tonsocutive parts are known, either two sides and the included 
angle, or two angles and the side adjacent to both Where all 
parts are less than 180°, so that the tangent is a sufficient index 
of the quadrant m which a part lies, Napier’s analogies are the 
better statement of the solution 

Napier* s Analogic i> — These analogies are found by division 
from pairs in set (9), as follows 


sinKB+O . 

sini(i9~-(.y 

cos}( B+C) 

cosJ(R-C) 


2 SI n l (b+c) 

tiin^ib — c) sinf(Z>— c) 


, A 
cotan - 
2 


tan 


cosJ(^^4*c) 


tanJ(Z? — C) 
A 

CO tan 


tanj(64-c) cosJ(/? — r) tani(ZJ + 0 


By the use of the polar tnangle (or trihedral angle), the 
analogies are exchanged reciprocally two and two, while of the 
Gauss equations, two are exchanged, the others being self- 
reciprocal 

Equations of set (i) or (2), have been used here as fundamental, 
and that asserting proportionality of four sines, as derivative 
A different selection is of course possible While those given 
above suffice for the loganthmic solution of sphencal triangles 
from any three given parts, and for checks, there is a great variety 
of other relations adapted to special sets of data, either saving 


cos 6 r 


labour or admitting of greater accuracy from the same set of 
tables 

Hyperbolic Functions — Trigonometric functions lu il^t 
braically related to the smt or cosine Sim ind cosine of i u il 
variable quantity, represented as rKtangiihr (oordinatcs m i 
plane define a point whose locus is a circle of unit ridiiis ibout 
the origin as centre They ma> lx cktincd either !>> (his gt o 
metric property ^ or better, by two absolutely conveigtnt senes 

. 0 ^ , e (97 , 

sin6t - 4 - - - 4 

3’ 5’ 7' 

0 (p ^ 

j‘^4' 6!“^ 

Both converge for all values of 0, ind are periodic with the (om 
mon modulus 2v Ihcir relation to the circle is expressc d bv the 
identity sin^ 0-f cos^ 0 = i Further, it is shown in the theory of 
limits (9ec Limits) usually given in treitises on (liffcrentii] eil 
cuius, that the relation of these two fiinetions and their deriva 
tives IS nearly reciprocal, viz , in riclian units, 

d(cos $) 

dO 

in other words each is an integril of tlie differintiil tqii ilion 
d H 
dO^ “ 

Two functions resembling these in the fe ituies mentioiud are 
the hvpirboln suit ind livpiiholu iosim abbn vi ited to sinhf? 
and cosh0 1 hey are de lined b) ibsoliiUl) convergent senes 


c/(sin0) 

do- 


— sinf?, 


0 


sinh^?~^/-i - -f 


07 


= sinh0 


, ^ (T 0 * 0 ^ 

cosh0=i+-;-f + + 

So far however as i real variable 6 is concerned, these functions 
ire not periodic J heir modulus of periodic ity is im igin ii v 1 ht 
identity connecting them is geometrically the ecjuition of an 
equilateral (or rectangulir) hyperbola, 

cosh20 — sinh-^^— i 

Their interest for the ph>sicist or engineer arises from their 
completely symmetrical or reciprocil differeati il lelvlions 

c/(sinh0) c/(cosh0) 

“ — -cosh0 — • 

dO dO 

Both arc solutions of the differenti il t qu ition of the second order 

du 

Analogous to the trigonometric functions the hyperbolic tin 
gent, cotangent, secant, and cosecant art defined is follows 

, ^ sinh0 . _ coshf? . . i , ^ i 

tanh 0= , coth 0 = — — , sech 0 = — — , cosech 0 = — p . 

cosh0 sinh0 cosh0' sinh0 

The first two are mutually reciprocals tanh0 coth0=i and 
are related to the latter two by the equations scch^0~ i — taiih 0 
cosech*0 == coth20— i 

Like the inverse trigonometric or circulir functions the in 
verse hype bolic functions arc usefully represented is integrils 
Some writers indeed prefer to define them by integrition is 
follows 

I 

Sinn ‘y= I ~rr~ — r> cosh 


i 


V(/+i) 


-i 




It follous then that 


sinhw=s »coshw = ~“ — ^ 


as at first defined, while 
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* log[y + V (/+ 1)], cogh’^jc « +log[A:i: V (op* i)] 

The addition theorem is evidently 

8mh(w+t;) «■ sinh u cosh v+cosh wsinh v, 
cosh(w+i^)*cosh w coshtz+sinhwsinht; 

Misled by apparent implication in the names, some suppoge 
that the Jacobian elliptic functions smamK, co^amu^ etc , re 
Hembk the trigonometric and hyperbolic functions as closely as 
these sets resemble one another That this is far from correct 
rnav be seen at once by consulting the article on Elliptic 

h UNCI IONS 

HISTORY 

I he beginnings of trigonometry m explicit form may perhaps 
be traced to the lost work of a Greek, Hipparchus of Nicaea (c 
140 Bc), which IS said to have comprised twelve books with 
tables On Cfwrds of Circles Apparently Egyptian builders of the 
pyramids knew of fixed ratios m similar triangles, and they had a 
name seqt for the cosine of an angle, but there is no known record 
of tables or of further theory Three books of Menelaus of 
Alexandria show that interest in astronomy had induced more 
progress in spherical than m plane trigonometry To advance 
toward its modern form, the science needed more named ratios 
or functions tabulated being like a language scantily supphed 
with nouns In India six centurus later, chords were halved, and 
became what we now call sine 9, appearing in the writings of 
Aryabhata (c ad 500) and Brahmagupta {c ad 620) The 
knowledge of India passed into the keeping of the Arabs, and 
A 1 Battani (c ad 900) gave names to functions now called 
cotangint and secant Still later (c ad 1250), there came a 
system itizer, the Persian Nasfr ed dtn al TOsi, who collected and 
supplemented older knowledge into a coherent whole The sine 
theorem was employed wherever possibk , but, 1 icking the cosine 
theorem, he resorted when necessary to auxiliary right triangles 
to solve problems in oblique triangles 

Among modern writers, the first to exhibit trigonometry as a 
science was the German Johann Muller, better known as Regio- 
montanus (c 1460) He seems to have invented the tangent, 
traces of which have been suspected, however, in the ancient 
Egyptian Ahmes ms (c 1650 bc) while the secant was re 
introduced c 1500 by Copernicus Vieta in Pans m the latter 
part of the sixteenth century brought algebra and particularly 
algebraic transformations into the service of trigonometry Euler, 
in the mid eighteenth century, recast, simplified, and gave ele 
gince to the body of rules and technique, by this time so neces 
sary for navigation and the ph>sical sciences The name, trig 
onometry, probably originated with Pitiscus (Heidelberg, 1593) 

The first discoverers of leading theorems and formulae must 
of course be named with an implied proviso For plane triangles 
the sine theorem narrowly missed by Al Battani and the 
Spanish Moor Jabir Ibn Aflah (c 1140), was enunciated by Nasir 
ed din al Tfisi (c 12 so) The cosine theorem in complete form 
IS first found m Vieta s work of 1593, Variorum de rebus mathe 
maticis nsponsorum liber ociavus The same author restated 
the tangent theorem in the accepted form of today in 1593 It 
stands however unmistakable in the work of a Dane, Ihomas 
Fmcke ten years earlier, save that the angle >5 expressed 

as i(i8o—C), a form immediately applicable to the usual data 
Pormuhe for finding angles directly from the sides, without 
auxiliary right triangles, appear first with Rhaeticus of Witten 
berg in a work written in 1568, published m 1596 He gives the 
rule for tan^/l Rules for the sine and cosine of the half angle 
are certainly as old vs Oughtred s Tngonometne of 1657 Pro 
portions for sines and cosines, of ^(. 4 + 21 ) and of are 

found, the sines m Newtons writings 1707 and both functions 
appear in F W Oppel s Analysis Tnangulorum, 1746 

Ihe SIX triadic relations m spherical nght triangles evolved 
during long centuries, first of course m words stating proportions, 
later m the short-hand of equations Menelaus of Alexandria (c 
AD 100) and Ptolemaeus (cad 140) give most of them, and 
all were known to Na^^ir ed dm al Tfis? (c 1250) For obhque 


-TRILOBITA 

spherical triangles, the sine theorem was found by the early 
Arabians It was known to Abfi*l-Wefi (c 980), and possibly to 
his contemporaries Abfi Nil$r or al-Khojend! (al-ChodschendS), in 
the tenth century of our era The cosine theorem was implied in 
rules known to the early Indians, but was exhibited more fully by 
Regiomontanus (c 1460), and ultimately by Tycho Brahe (be 
fore 1590) Gausses formulae of 1809 were found earlier by 
Delambre (1807) and Mollweide (1808) Napier’s analogies, 
curiously enough, arrived much earlier, 1619, in Napier’s work 
and were practically exhibited by Bnggs m 1620 
Bibliography —-Fuller accounts are best found In R Wolf, Gt 
schtchu der Asifonomie (1864) , M Cantor, Vorlesungen uber 
Geschtchie der Mathemaiik, 4 vols (Leipzig 1880-1908) , W W R 
Ball, A Short Account of the History of Mathemahes (1888) , F Ca 
jon, A History of Mathematics (1893) , D E Smith, Hwtory of Mathe 
mattes (2 V, 1923, 1925), J Tropike, Geschtchie der Eleiftentar 
Mathemattk (2nd ed Leipzig 1922) , A Braunmuhl, Geschtchie der 
Trigonomeine 2 vols (Leipzig 1900, J903) For detailed directions and 
checks m the accuracy of computation see E W Hobson, A Treatise on 
Plane Trigonometry (Cambridge, 1897) , W Chauvenet, Plane and 
Spherical Trigonometry (9th cd 1879) , for computing sine and cosmt 
values see L Euler, Introductio tn Analvstn Infinttorum, ed F Rudio 
etc m Opera omnia, vol 8 (1911) , for a full statement of series con 
nccted iMth Trigonometry, ue G Chrystal, Algebra, pt 2 (Edinburgh, 
1889) (H S W) 

TRIKKALA (anc Tnka), a town of Thessaly, capital of the 
depirtment of Pnkkala, and the see of an archbishop, 38 m W 
of Larissa In winter, when great numbers of Vlach herdsmen 
settle in the town, its population exceeds that of Larissa It has 
ihe appearance of a Mussulman town on account of its mosques 
(only two of which are in use) and is a centre of trade in wheat 
maize, tobacco and cocoons In ancient times it was a seat of 
the worship of Aesculapius Pop (1923) 24,005, of the depart 
ment, 198319 

TRILLIUM, a genus of beautiful plants of the lily family 
(Liliaceae qv), comprising about 30 species, natives of North 

America and eastern Asia They 
are smooth low perennials, with 
a simple stem bearing at the top 
a whorl of three leaves and a 
single conspicuous flower There 
are three green sepals, three 
showy petals, six stamens and a 
three celled ovary, the fruit is a 
many seeded berry Some iS 
species occur m the United States 
and Canada, these include many 
handsome spring wild flowers 
known as wake robin and birth 
root Well known eastern species 
are the large flowered wake robin 
(T grandtjlorum) , the ill scented 
wake robin (T erectum), the 
painted wake robin (T undula 
turn) and, the mountain wake robin (T stylosum) 

TRILOBITA, a group of extinct Arthropoda of which the 
fossil remains are found m the rocks of the Palaeozoic era Man> 
species are found m the Lower Cambrian, among the earliest 
known fossils They are abundant m the Ordovician and Silurian 
when they begin to decline and only a single genus survives m the 
Permian 

A typical trilobite has a segmented body roughly resembling 
that of a wood louse with the dorsal surface marked by two longi 
tudinal fufrows which divide it into the three lobes alluded to in 
the name of the group In the head region the middle lobe is the 
glabella and uafually shows transverse grooves marking the five 
segments of which the head is composed On either side of the 
head are plates, the “free cheeks,” divided from the central part 
of the head by the “facial sutures” and bearing the compound 
eyes In some tnlobites, however, the eyes are reduced or absent 
Behind the head a number of the body-segments, from two to 29, 
are freely movable, and they are followed by a tail-ahicld or ‘*py 
gidium” which often shows, by transverse furrows, that it is com 
posed of a number, sometimes a large number, of segments Some 
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tnlobitcs, such as Co^ymmem^ could roll up into a ball like many 
wood-kce and are often found m this condition 

For long no definite traces of the limbs of tnlobites could be 
discovered and their nature was the subject of much speculation 
They have now been described in several genera by C D Walcott, 
C E Beecher and P D Raymond The structure is most fully 
known in Tnarthrus, investigated by Beecher and by Raymond 
The appendages Of the first pair placed at the sides of the fore 
lip (hypostoma) which underhangs the mouth are long, slender, 
many-jointed antennae The remaining appendages are all similar 
in structure and are attached, four pairs to the head and one pair 
each to the somites of the body whether free or coalesced into the 
pygidium They are two-branched, the inner branch (endopodite) 
being a jointed leg, while the outer (exopodite) bears a fnnge of 
what seem to be stiff flattened bristles The two branches spnng 
from a single basal sement drawn out on the inner side as a jaw- 
lobe (gnathobase) which served, no doubt, to seiae food and pass 
It forward to the mouth Towards the hinder end of the body 
the appendages become smaller and the inner edge of the endo 
podite IS lobed in a way recalling the appendages of the Branchio- 
pod Crustacea In Neoknus another point of resemblance to 
certain Branchiopoda is provided by a pair of long thread like tail 
filaments Walcott beUeved the structure of the limbs to be more 
complex, certain genera possessing, m addition to the parts men 
tioned, two or three “cpipodites,” but the presence of these awaits 
confirmation Still less probable is Walcott’s conclusion that 
Calymmene and Ceranrus possessed corkscrew like gills 

The developiment of various species has been traced Starting 
with a minute larva with only indications of head and pygidium, 
segments appear between these regions m order from behind for- 
wards, the new segments being set free in succession from the 
front edge of the pygidium Tht relationships of tnlobites to the 
various groups of Arthropoda now living have been the subject 
of much discussion but tht elucidation of tht ir apjxjndages leaves 
no doubt that their mam affinities are with the Crustacea (q v ) 
The five pairs of append iges on the head region are directly com- 
parable with those of Crustacea since the second pair or antennae 
of Crustacea are still postoral and biramous and carry a mastica- 
tory process or gnathobase in the nauplius larva as in the tnlobites 
The biramous form of all the post oral limbs is also a weighty argu 
ment in favour of crustacean affinity On the other hand, there is 
no trace of the characteristic crustacean shell fold or carapace In 
the uniformity of the postoral appendages, however, the tnlobites 
are more pnmitive than any living crustacean The view that 
tnlobites are phylogenetically connected with Arachnida (qv) 
has less to support it but it is possible that connecting links may 
yet be proved to exist in the imperfectly known Cambrian Ltmu 
lava of Walcott 

The tnlobites were all marine and hved, some on sandy or 
muddy bottoms, some on coral reefs, and some, perhaps, in the 
deep sea They were distributed all over the world and in some 
localities were in such abundance that rock strata are crowded with 
their remains A very large number of genera and species are 
known Their range of sue is from a quarter of an inch to 20m 
in length, but most species are between one and three inches 
long (W T C ) 

TKIM, a market town and the county town of Co Meath, 
Ireland, on the upper waters of the Boyne, 30 m N W by W 
from Dublin on a branch of the Great Southern railway Pop 
(1921) 2,786 Monthly fairs are held, and there is considerable 
trade in corn and flour The town was the seat of a very early 
bishopric A Norman tower, called the Yellow Steeple, is sup- 
posed to mark the site of St Patrick’s Abbey of St Mary Two 
gates remain from the old town walls King Johrj’s castle was 
originally founded by Hugh de Lacy m 1173, but a later date is 
assignable to the greater part of the building Other castles are 
Talbot’s and Scurlogstown castles, the former erected by Sir John 
Talbot, lord lieutenant of Ireland m 1415, the latter dating from 
n8o About a mile east of the town, the rums of the abbey of 
St Peter and St Paul occupy both banks of the river These m- 
dude the Transitional Norman cathedral on the north bank, and 
a castle, guarding the crossing of the river, on the south, together 
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With a chapel and other remains North of the town rums may be 
seen of a 13th century Dominican fnary The tower of the old 
parish church dates from 1449 Several Irish parliaments met at 
the castle until the middle of the 15th century, and a mint was 
established in 1469 The town was incorporated by Edward III 
TRIMONTIUM, according to Ptolemy (11 3, 6) a “city” 
in the territory of the Seigovac, was probably the name of the 
Roman fort at Newstead, near Melrose, Scotland, close under 
the three Eildon Hills (whence the name tnim monittm) It 
was an advanced post of the Romans towards Scotland from about 
AD 80 onwards, and again (after an interval of evacuation) from 
about AD 140-180 Excavations carried out between 1907 and 
igii yielded finds of almost unique importance These included 
the foundations of several successive forts, one above the other, 
which throw much light on the character of the Roman military 
post, an unparalleled collection of Roman armour, notably ornate 
helmets, and a good senes of coins and datable pottery The 
whole illustrate the history of the Roman army and that of 
Roman Scotland very remarkably and to an extent equalled by 
no other Scottish site as yet explored 

See James Curie, A Roman Frontier Post and %ts People 
(Glasgow, 1911) 

TRINCOMALEE, a town and former naval station on the 
north-east coast of Ceylon, 100 m N E by N of Kandy Pop 
(1921) 34,112 It ib built on the north side of the bay of Trin 
comalee, on the neck of a bold peninsula separating the inner 
from the outer harbour The annual avenge rainfall is 62 75 
inches and the average temperature 8x 2® h 

The town "was one of the first lamil settlements in Ceylon 
Their temple, dedicated to konatha, or Konasir, on a height at 
the extremity of the peninsula, was known as the “temple of a 
thousand columns ’’ The building was destroyed in 1622 by the 
Portuguese The town was successively held by the Dutch (1639) 
the French (1673), the Dutch (1674), the 1 rench (1782), and 
the Dutch (1783) It surrendered to the British fleet m 1795, 
and With other Dutch possessions in Ceylon was ceded to Great 
Britain by the Treaty of Amiens in 1802 

With its magnificent harbour — one of the five or six greatest 
natural hirbours m the world — it used to he the headquarters of 
the admiral commanding on the East Indian station and had a 
military garrison Pearl oysters are found in the lagoon of Tam- 
balagam to the west of the bay Some tobacco, nee, and palm 
are grown in the district 

Rice and general merchandise are imported while paddy, tim- 
ber, dried fish, tobicco deer horns and skins are exported The 
merchant anchorage in the harbour is in 4 to 8 fathoms about 
4 cable lengths from the wharf The harbour can accommodate 
the largest vessels 

TRING, a town in Hertfordshire, England, 3ii m NW of 
London on the LMS railway Pop (1921) 4,345 It lies on 
the western slope of the Chiltem hills close to the entrance to 
a narrow valley which pierces them, and forms one of the highways 
through them to London It has small straw plaiting and other 
industries The Rothschild museum contains an extensive natural 
history collection The road which passes through Tring follows 
the ancient Icknield Way, and there may have been a Romano 
British village on the site of the present town 

TRINIDAD, a town near the southern coast of Cuba, m 
Santa Clara province, about 45 m south east of Cienfuegos, and 
3 m from its seaport, Casilda, which lies due south Pop (1925) 
45,930 There is a local railway, connected with the central trunk 
line of the island The city hes on the slope of La Vigia hill (900 
ft ) amid higher mountains, and on the banks of the j lyoba (San 
Juan) river Casilda has a landlocked shallow harbour, but 
Masio bay, a trifle farther distant, accommodates larger craft, 
and there are excellent deep water anchorages among the quays 
off the coast The Manati nver is navigable for about 7 m inland 
and Is used as an outlet for sugar and molasses crops These and 
honey are the chief exports, tobacco and various vegetables and 
fruits are of minor importance Tnnidad is one of the seven 
original cities of Cuba established by Diego Velasquez It was 
founded m 1514 on the coast, but after being attacked by pirates 
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was removed inhnd It was thrice sacked by Enp:hsh buccaneers — 
m 1642, 1654 and 1702, and in the following years, up to and for 
a time ittcr the peace of Utrecht (171'^}, it maintained ships and 
soldiers Indeed throughout the first half of the i8th century it 
was on a continuous wir footing against English corsairs, making 
reprisals on British ships and thriving at the same time on a 
large contraband trade with Jamaici ind other foreign colonies 
TRINIDAD, a city of southern C olorado, USA on Purga 
lory river, at an altitude of «),963 ft , 10 m from the New Mexico 
lint, the county seat of Las Animas county It is on Federal 
highwivs 85 and -^50 md is served by the Colorado Southern, the 
C olorido ind Wyoming, the Denver and Rio Cjrinde Western and 
the Sant i 1 e riilways The population wis 10 c)o6 m 1920 (87% 
native white ) It is in the midst of beautiful mountain scenery 
and picturesque canyons, with Fishers peik (9586 ft), the 
highest in the Raton range, 5 m to the south The city is a 
shipping point for cattle and wool, ind for the large quantities 
of cod (3 sooooo tons annually) mined m the vicinity It has 
coking ovens and various other manuf icturmg industries Trim 
did was incorporited as a town m 1876 ind as a city in 1879 In 
the early diys it was i frequent risort of tht scout ‘ kit” ( irson 
TRINIDAD, the most soLitlurlv ind next to Jamaica the 
lirgcst of the British West Indian islands Pop (1925) including 
lobigo 38s, 09 1 It IS situ It td 6m E of the (oist of Venezueli 

lietwttn 10' V and 10“ 50' N and Oo'^ S9' nnd 62" W Aver 

ige kngth 4801 bnadth 35m , ire i 1,754 miles In shape 
It IS ilmoHt squire with promontories westwird from its north 
and south tornirs, enclosing the Gulf of Pirii To the west of 
the northern spur lie sever il islands of which Clncachaeare, 
Hut VOS Monos and Monos Ciaspar (irande are the most irnpor 
tant Ihe surfuc is undulating or levd except in tht north and 

south, whtrt there ire ranges of hills running cist and west, 

prolong itions ot the Vtnt/utlan coist ringts Of these the north 
ern is the more elevitcd its highest point being Tueuehe Peak 
(5100ft ) Ihe southern hills ittim Oooft A snull ridge runs 
cast to west bv south through the centre of the island, from 
Min/ mill i Point to Sin Pernindo with the isolated Mt Tamina 
(i 028) llu hills of the northern ind southern ranges fur 
rowed b> innurnerible rivines are denstlv wooded 
In Its geology vs well as m its flori ind fauni, Trinidad differs 
little from the miinlmd with whuh it wis doubtless it one time 
eonneeted Ihert are four mineril springs ind sever il mud vol 
eanoes but the two most striking naturil features are the Mira- 
cas falls and the Pitch lake Ihe Maraeas fills, 312ft high 
ire situited it the head of a villty of the sime name, to the north 
eist of Port of Spain Ihe Piteh like lies some 58m S L ot the 
eapitul, by water m the wird of Li Brea It is eircuhr in form, 
ibout 5m in (ircumference ind 104 ic in extent The asphalt 
wells up in low bulging misses, sepirited from one another by 
narrow ehinnels in which the run forms pools Near the centre 
of the lake the piteh is alwiys liquid and can be observed bub 
bling up When the sun is hot the lightest foottall leaves an im 
pression, md the pitch emus a strong odour The soil of the 
surrounding district is charged with asphalt, but is very fertile 
while the road to the neighbouring port ot Lx Brea running over 
i bed of asphilt moves slowly towards the sea like a glacier 
The lake is worked by a compan> which exports the asphalt to the 
United States paying rovaltv to the loc il Government 

The mountain range which runs ilong the north coast is formed 
of clay slues micactous ind talcosc schists and crystalline and 
comp let limestones, constituting the group of unknown age 
called the Caribbean senes The rest of the island is composed of 
Creticious, Icrtiary and Quaternary strata Ihe Cretaceous beds 
rise to the surf ice m the centre and are flanked to north and 
south by later deposits The relations of the various divisions of 
the Tertiary formation an still somewhat obscure, but they are 
grouped by J B Harrison into (1) Nariva and San lernindo 
l)eds*Locene and Oligocene, (2) Naparima marls == Miocene and 
(3) Moruga senes =- Pliocene and Pleistocene The Naparima 
marls consist of a lower division containing Glohtginna and an 
upper division with Radiohria and diatoms and are clearly of 
deep sea origin The bitumen of the Phocene and Pleistocene 


deposits appears to have been formed by the decomposition of 
vegetable matter Salses or mud volcanoes occur upon the island 
The presence of oil under Trinidad had been suspected for 
many years, and early in the 20th century the Government under 
took a geological survey This survey revealed the presence of a 
senes of anticlines at payable depths m the southern division of 
the island, and experimental borings by three companies, at La 
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A HINDU TEMPLE IN TRINIDAD SHOWING SEVERAL PRIESTS ON THE STEPS 

Brea and Point Fortin in the southwest and Guayaguayare in 
the south cist, proved the presence of oil m large quantities A 
consider ible oil litld his been located which has only in parts 
xs yet been tapped but a flourishing industry his already been 
est iblishtd, the exports m 19*8 being 5,200,000 barrels of oil 
and bcn/ol much of it refined loeally 

Ihe soil of the island is very rich, and well adapted to the 
growth of tropical products, tsptcixlly of sugar and cocoa, which 
arc its staples Planting of new linds is ripidly progressing the 
greater pirt of the unsold Crown Ixnds (various blocks of which 
have been formed into forest or water reserves) eont lining x 
vxluable supply of timber Owing to the variety of its resources 
Trmidid has suffered less from economic depression than the 
other islands in the British West Indies It cxjxirts cocoa, sugar, 
rum, molxssts, coffee, coco nuts Angostura bitters, timber, indu 
rubber and asphalt Large quantities of tonga beans, the produce 
of the mainland are cured m bond at Port of Spam The manufac 
turc of bitters (Angostura and others) is an import int industry 
as IS also the raising of stock In addition Trinidad has a lirgc 
carrying trade with the neighbouring republics, and rivals St 
Ihomas {q v) as a centre of distribution for British and Amtr 
It in mere handisc through the West Indies and Venezuela Tnnid id 
IS immune from hurricanes and its seasons are regular, wet from 
May to Januxry, with a short dry seison m October known as 
the Indian summer and lasting usually about four weeks, and 
dry from end of January to middle of Mxy The average annual 
rainfill is 63 2 '>111 and the mean temperature is 8o°F Of the 
inhabitants of the ishnd one third are East Indians Of the rest 
the upptr classes are creoles of British, French and Spanish blood 
while the lower classes are of negro or mixed negro origin, with i 
few Chinese English is spoken in the towns and m some of the 
country districts, but in the north and generally in the cocoi 
growing areas, a French pafots prevails, and m several districts 
Spanish is still in use Elementary education is given chiefly m 
the State aided schools of the different denominations, but there 
are a number qf entirely secular schools managed by the Govern 
ment Presbyterian schools are conducted by a Canadian mission 
Agriculture is a compulsorv subject in all the primary schools 
Higher education is provided by the Queen’s Royal college, a 
secular institution, to which the Presbyterian Naparima college 
and the Roman Catholic St Mary s college are affiliated Attached 
to these colleges arc four scholarships of the annual value of £150 
for four years, tenable at any British university The Roman 
Cathohes (with an archbishop at Port of Spam) and the Anglicans, 
with the bishop of Trinidad at their head, are the most numerous 
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religious communities English money is legal tender, also the 
United Stat0s gold currency Accounts are kept in dollars by the 
general public, but in sterling by the Government The public 
revenue of the colony in 1926 was £1,737,288, expenditure £1,580,- 
>13, public debt £3,342 000, total imports £4,827 923 (£1,321 109 
from the British empire, £1,181,378 from the United States), 
exports about £6,000,000, to the British empire £2644,367, to 
United States £1,800,500 There is a large transit trade, Trinidad 
being a convenient entrepot A complete system of mam and 
local roads is constructed or under construction, there are about 
90m of railways, and most of the larger towns can be reached 
from Port of Spam by rail Steamers ply daily between Port of 
Spam and the islands at the northern entrance to the Gulf of Pana, 
and between San Pernando (the southern terminus of the rail 
way) and the south western ports of the island There is a weekly 
coastal service which calls at Tobago A number of British and 
P^uropean steamship lines visit Port of Spam 

The colony (Trinidad and Tobago) is idministered by a gov- 
ernor, assisted by in executive council ind a legislative council 
of 20 members of whom ten are officials sitting by virtue of 
office and ten are unoffitials nominated by the Crown Port of 
Spun, the capital is situated on the west coast on the shores of 
the Gulf of Parn It Is considered one of the finest towns m the 
West Indies, with shaded streets, abundant water supply and 
dll excellent service of tramways It has two cathedrals a fine 
bloek of public buildings containing the principal Government 
departments, the courts of justice and the legislative council 
chimbtr, other large Government buildings, a public library and 
niiiiy good shops In its botanical garden the residence of the 
governor is situated The harbour is an open roadstead, safe and 
sheltered but so shallow that large ships have to lie at anchor 
half a mile from the jetties It is nevertheless, the place of ship 
ment for the produce of the entire island, and also for that of the 
Orinoco region The popuhtion is about 61 530 It has a mayor 
and corporation Other towns are Sin Pernando, also on the Gulf 
of Pana, about 30m b of the capital, and Arirna, an inland town 
16m by rail P of Port of Spam 

Trinidad was discovered by Columbus in 1496 It remained in 
Spanish possession (although its then cipital, San Jose de Oruna, 
wis burned by Sir Walter Raleigh in 1595) until taken by the 
British in 1797 It was finally ceded to Great Britain by the 
Treaty of Amiens m 1802 

In 1921 the Imperial College of Tropical Agriculture was 
established in Trinidad at St Augustine, about 7m from Port 
of Spam Its purposes are to provide training in the science and 
practice of tropical agriculture for students intending to become 
tropical planters, agricultural administrators or specialists in agn 
cultural science and technology It is equipped with free laborato 
nes ind experimental fields The site was provided by the colony, 
and £50,000 was subscribed locally towards the cost of the build 
mg Maintenance is provided for by imperial grants and con 
tributions from West Indian and West African Governments 
British sugar machinery firms contributed £20,000 towards the 
cost of the instructional sugar factory 

Sff Stark’s Gutde Book and History of Trimdad (London) and for 
geology G P Wall and J G Sawkins, Report on the Geolof^y of 
Inmdad (London, i860), J B Harrison and A J Jukes Browne, 
“The Oceanic Deposits of Trinidad (British West Indies) Quart 
Journ Geol Soc , Iv 177-189 (London, 1899), R J L Guppy “The 
Gi-owth of Trimdad,” Tram Caruidtan Imt , viii 137-149 (1905) 

TRINIDAD, an unmhabited island in the South Atlantic, 
680 m E of the coast of Espinto Santo, Brazil, m 20° 30' S 
29® 20' W , 4 m long by 2 broad 
TRINITARIANS, a rehgious order founded m 1198 by St 
John of Matha and St Belix of Valois, for the liberation of Chris 
tian prisoners and slaves from captivity under the Moors and 
Saracens The two founders went to Rome and there obtained 
the approbation of Innocent III , 11 98 The rule was the Augus 
tmian, supplemented by regulations of an austere character The 
habit was white, with a red and blue cross on the breast The 
trimtanans are canons regular, but m England they were often 
spoken of as fnars The first to go on the special mission of the 
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order were two Englishmen who m 1200 went to Morocco and 
returned thence to I ranee with 186 liberated Christian c iptives 
Vast sums of money wcie colUcted by the Tnmtanaiis, but tht> 
were called upon, if other means failed to offer thcmsiKes in ex 
change for Christian captives Many thousands wire liber itccl by 
their efforts In the 17th century a rclorm called the Barefooted 
Trinitarians was initiated which became a distinct order and is 
the only one that survives The re irc now less than 500 members 
Their headquarters are at San Cnsogono in Rome Thi\ devote 
themselves to the ransoming of negro slives especially children 
uid a great district in Somtliland Ins been since 1904 entrusted to 
them IS a field for missionary work 
Bjiuiographv — I ht chief modern book on the Trinitaruns is 
Dtshndn^, LOrdre fran(;ais de^ Irmitairts (2 vols 1903) Sufficient 
intormation will be found in Max Htimbiuhcr Orden u Kongn^a 
Itonen (1907), 11 §37, md in the Catholic Lncyclopatdia, artidc 
“Trinitarians ” 

TRINITY The Christiin doctrine of the Trinity can be 
best expressed in the words I he lather is God the Son is (jod 
and the Holy Ghost is God, and yet they are not three Gods but 
one God for like as we art compelled by the (.hristnn vtrit> 
to acknowledge every Person by himself {singtUatim) to he (jod 
and Lord so we arc forbidden by the Catholic religion to siy thit 
there be three (lods or three Lords {Qitnunqtu vidt) Though 
this doctrine wis one of the first to be dealt with by modern 
methods of ‘compar itive religion (is long ago as when Gibbon 
wrote “300 BC , The Logos taught in Alexandria ad 97 Rt 
vealed by St John ) — md though it is natunl to ask its rclition 
to cert iin triple arr ingtmc nts of Pigan deities to Jewish doctrines 
of Wisdom’ and the ‘Word” to the Htgcliin triad ‘The Idea 
Nature Spirit ’ — it is probably less well adapted to this treatment 
than other Christian doctrines At any rate the first step is to 
discover what, in using this pnma facte piridoxical language, the 
Christian ( hurch believed itself to be asserting 
Here a common misunderstanding must be cleared away “The 
Creed” — it has been suggested (set Jhhbcrt Jourml, xxiv No 1) 
— “means that there is only one being that can with strict thco 
logical correctness be e died ‘God’ vi/ the Irmitv as a whole 
but each of the three ixrsons c in be called ‘God’ in a looser sense 
I his suggestion is offered is a short method of “rendering con 
sistcnt” the statements of the Crted But the paradox is not thus 
lightly to be got rid of ITainly the Chuieh did not regard itself 
IS lowering the conception of the Fither so th it He should become 
merely one Component of a Divine Whole ‘The F ithcr ’ says 
St Thomas Aquinas, “is as great as the whole Trinity ” and ex 
plains that in such matters ‘ greitncss signifies perfection of nature 
ind pertains to essence’ (Summa I heal 1 , xxx i, xlii 4) 
Fundamental Conceptions — This conception of the Trinity 
is systematically dcveloi>cd by theologians, Greek, I atm md 
Protestant “The wffiole perfection of the Divine nature is in 
each of the persons The essence and dignity of the Father and 
the Son is the same but is in the F ither according to the rela 
tion of Giver in the Son according to the relation of Receiver’ 
(S T 1 xlii 4) Wnters m the 4th and 5th centuries had com 
pared the relation of the F ither to the Son with the relation of 
the “flame to its light ” of the ‘spring to the stream ” of the 
“seal” to its “impress ” “Think ” says St Augustine (Sermo ad 
Catechumenos, see 8) ‘ of fire as a father light as a son See we 
have found coevals and it is easy to set which begets which ’ The 
meaning of these comparisons is plain They teach that the whole 
Divine nature or essence is m each of the Three Persons The 
impress, for example, is a full reproduction of the character of 
the seal They teach also that the Divine persons are inseparable 
We are dealing both with a “genencal ’ and a ‘numerical ’ unity 
(cf Aug F and S, sec 4 Modern Churchman, \o\ xv 12,675-7, 
Webb God and Personality, bqn) 

Thus, side by side with language declaring thit bather and Son 
are each in the full sense God, there is other language — ^not tn 
tended to be inconsistent with the former — which implies that 
the Son is “necessary to the completeness of the Godhead ” The 
bon, we are told, is not “external” to the I ither (Athan Lhs 
course / , ch v ), does not “accrue” to the Father from withou 
but IS “of the Substance of the Father ” If the Son, it is aigued 
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were not eternal, the Father would not always be Father, and 
this absence of fatherhood, it is implied, would be a defect (cf 
the words consortmm, soktanus, 5^1, xxxi , 2 and 3) What is 
the value of these speculations? They cannot be understood apart 
from a knowledge of the context in which they grew up This 
context may be summed up in a sentence Christians, who were 
willing to die for Monotheism, dehbcratcly held Jesus to be worthy 
of full Divine worship, and offered the phrase Consubstanttahm 
patn as the intellectual justification of this attitude In contact 
with the “Spirit” (who was held to speak in the heart of the indi- 
vidual Christian) they believed themselves to be in contact with 
God In contact with Jesus as Master, they likewise found them 
selves m contact with God, hut with no divided allegiance, since 
they conceived the Universe — m spite of its manifest evils — as 
the work of the Father of Jesus Christ, and so the embodiment 
of the simc Holy Will which expressed itself most clearly in Jesus 
and in the Holy Spirit 

The doctrine, then, is primarily religious, and if we define 
God — as 111 practice religion docs — ^as “That which has an absolute 
claim upon our obedience” or as “the Supreme Object of our 
reverence,” the paradoxical element in the doctrine is at least 
diminished The ultimate Object of the Christian’s reverence is — 
as reflection will show — the Christian ideal of holiness A being 
who fell short of this standard, however ommpotent or self exist- 
ent he might be, would not receive the Christian’s worship Con 
versdy, this standard would have an equal claim upon our rever- 
ence — since its claim to our obedience is conceived as being ab- 
solute — ^whether or not it were embodied in a person Jesus is wor 
shipped because the Chnstian “identifies” Finn with His Call — ^FIis 
Law Reverence and subjection to Him art reverence and subjec- 
tion to it (John XIV 21, etc ) Is there, then, any insuperable 
difficulty m the notion of a threefold personal embodiment of the 
one Divine Will and Character, an embodiment so complete in 
each ease that contact with the Divine Person is eonUet with God? 

Claims of Unity. — ^The answer to the foregoing question turns 
upon the claims of unity The unity of the world is sometimes rep- 
lesented as based upon its presence to, and its existence in, a single 
Divme Mind Religion, however, is interested primarily in the 
unity of the moral ideal, of the ideal of perfection generally 
“The Monotheism of Israel,” it has been well said, “was prima- 
rily moral seriousness ’ Religion is concerned also with a faith — 
which IS the basis of its trust and hope — m the necessity of the 
complete realization of the good m the universe as sten in God, 
with a faith m that “perfection of the Universe” which bt Thomas 
regarded as God’s chief purpose in creation (1 50, 3) A Universe 
which has unity as the complete realization of this single ideal, 
has the unity which chiefly concerns religion This ultimate umty 
of subordination to a single principle is not necessarily identical 
with the umty which comes from being meluded within the mind 
of a single Divine Being Nor is it obviously identical with the 
theologian’s ‘ numerical unity of substance” {see eg, Tanqueray, 
Syn Jheol Dog,n 575-576) The Umty, then, of the Object of 
our supreme reverence and trust is not plainly inconsistent with 
the existence of personal distinctions (m the modern sense of the 
word) within the Godhead It was probably an afterthought to 
regard the doctrine oi the Trimty as providing a more satisfactory 
conception of “personality m God than could grow up under a 
‘ unipcrsonai ’ theology \et rnmtariamsm has some points of 
superiority over a theory which may compel us to conceive God 
as waking up at the (Treation from “an eternity of idleness” 
(Shelley, Quern Mab, vn cf Journal of Theol Studies, iv 376) 
Love — ^it may be irgued — can only be at its highest perfection in 
the “love of God for God”*— in a love m which He that loves and 
He that is loved are wholly adequate to one another A faith m 
God s perfection would thus tend to a belief in the “plurahty of 
persons in the Godhead ” 

Amplifying ConccpUons,--It has been smularly argued that 
m conceivmg the ' not self with which God contrasts Himself” 
as “wholly internal to His essence ’ while the unity (the Holy 
Spirit) ‘ within which the relation of the two falls is not, as m us, 
a dark mystery at the back of our life but something which ‘pro- 
ceeds from both’ ” we have “the best notion that we can frame 


of Being at Its highest” (Webb, / TS , Oct 1900) Such an argu 
raent leads not merely to a plurahty but to a trimty of Divine 
persons, and supports the Western doctnne of the procession of 
the Spint from the Father and the Son, tanquam ab uno pnnctpio 
et untca spiratione (Council of 1274) It agrees also with the con 
ception of the mutual indwelling of the Three Persons (Tanqueray 
STD , 11, 664^65) Again, the argument — ^if joined with the 
belief that “whatever we conceive the Divine hfe to be, our life 
cannot be outside it”— is in accordance with the Scriptural con 
ception that mankind is within the Eternal Son, that the Church 
IS His “body” or His “fulness ” Such a conception would lead 
us beyond any mere “trinity of manifestation”, since it implies 
that, though in knowing each Person of the Trimty we are know 
mg God, yet to know God as Trinity is a real addition to our 
knowledge, and further, that the personal relations withm the 
Trinity are necessary to His full glory, since they make possible 
to God something better than mere self -contemplation 

The doctrme, then, we may conclude, arose pnmarily from the 
conviction that worship of Jesus is consistent with Monotheism 
But if, secondarily, the doctrme when formed is defended as 
offering the best attainable conception of the Divine perfection 
it follows that our sense of what is good and fitting, our aesthetic 
and religious instinct for perfection, and likewise those qualities 
in the doctrine which moved Dante {Farad , x 1-6) to give it 
poetic expression, are all relevant to its discussion ( See Panthi 
ISM, Atheism ) (C J Sh ) 

Bibliography — F C Baur, Die chnstltche Lehre von der Dretem 
tgketi und M enschwerdung Gotten tn threr geschtchthchen Entwick 
king (3 vols , Tubingen 1841-4^) , D Waterlank, Importance of the 
Doctrme of the Holy Trimty (Oxford, 1856) , C P Caspan, Der 
Glaube an die Trmitdt Gottes tn der Ktrche des i chnstkehen Jakr 
hundert (Leipszc, 1894) , L L Paine, Crtttcal Hist of the Evolution 
of 1 nmtarmmsm (Boston, 1900) , R I Horton, The Trinity (1901), 
G Kruger, Das Dogma von der Dreiemigkett und Oottmenschhett 
(Tub ngen, 190O'; W Adams Brown, The Trimty and Modem 
Thought (2 vols, NY, 1907), A Dupin, Le Dogme de la Trimty 
dans Les trots premiers stacks de Tiglrse (1907) , L G Mylne, The 
Holy Trimty (1916) , S A Macdowall, Evolution and the Doctnne 
of the Trinity (1918), R Hams, Ongm of the Doctrine of the 
Trinity (1919), W S Bishop, Spirit and Personality (NY, 1923) 

trinity house, corporation of An associa 

tion of English mariners which originally had its headquarters at 
Deptford in Kent In its first charter, received from Henry VIII 
in 1514, it was described as the “guild or fraternity of the most 
glorious and undividable Trinity of St Clement ” The first master 
appointed was the founder of the corporation, Sir Thomas Spert, 
comptroller of the navy to the king, and commander of the 
“Harry Grace de Dieu ” Deptford having been made a royal 
dockyard by Henry VIII , and bemg the station where outgoing 
ships were supplied With pilots, the corporation rapidly developed 
its influence and usefulness By Henry VIII it was entrusted 
with the direction of the new naval dockyard From Elizabeth, 
who conferred on it a grant of arms in 1573, it received author 
ity to erect beacons and other marks for the guidance of naviga 
tors along the coasts of England In 1604 a select class, was 
constituted called Elder Brethren, the other members bemg called 
Younger Brethren By the charter of 1609 the sole management 
of affairs was conferred on the Elder Brethren, the Younger 
Brethren, however, having a vote m the election of master and 
wardens The practical duties of the fraternity are discharged by 
the acting Elder Brethren, 13 in number, of whom two are 
elected from the royal navy and n from the merchant service, 
but as a mark of honour persons of rank and emmence arc ad 
mitted as honorary Elder Brethren In 1647 the corporation was 
dissolved by parhament, but it was reconstructed m 1660, and the 
charter was renewed by James II m 1685 In 1687 ^ by-law of 
the Trimly House for the first time required an agreement in 
wntmg between the master and crew of a ship A new hall and 
almshouses were erected at Deptford in 1765, but for some time 
the offices of the corporation had been transferred to London, 
where for a while they had a house m Water lane, Lower Thames 
street, and m 1795 their headquarters were removed to Trimty 
House, Tower hill, built from the designs of Samuel Wyatt By 
an Act of 1836 they re<?cived powers to purchase from the 
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Crown, as well as from private propnetors, all interests in coast 
lights For the maintenance of lights, buoys, etc , they had power 
to raise money by tolls, the surplus being devoted to the rehef 
of old and indigent marmers or their near relatives In 1853 the 
control of the funds collected by the corporation was transferred 
to the Board of Trade, and the money over which the brethren 
were allowed mdependent control was ultimately reduced to the 
private income derived from funded and trust property Their 
practical duties in erection and maintenance of 'lighthouses, 
buoys and beacons remain as important as ever Similar func- 
tions are earned out by the Northern Lighthouse board and the 
Irish Lighthouse board, for Scotland and Ireland respectively 
They have also the care and supervision of pilots Other Trinity 
Houses estabhshed under charter or act of parhament for the 
appointment and control of pilots are at Hull and Newcastle 
The Elder Brethren of Trinity Masters also act as nautical as 
sessors in the high court of Admiralty The corporation has a 
large wharf and repair shop at the mouth of the river Lea, where 
most of the work of buoying the Thames is earned out 
See W H Mayo, Trinity House, London Past and Present (1905) , 
CRB Barrett, Ihe Tnntiy House of Deptford Strand (1893) 

TRINITY SUNDAY, the Sunday next after Whitsunday A 
festival in honour of the Trinity had been celebrated locally at 
various dates for many centuries betorc Pope John XXII (1316- 
13^4) ordered its general observance on the octave of Whitsun- 
day From Tnnity Sunday onwards all Sundays until the close 
of the ecclesiastical year are reckoned in the Church of England 
as “after Trinity,” m the Roman Church as “after Pentecost ” 
TRINOV ANTES, commonly 7 nnobanteSf a powerful British 
tribe about 50 b c-a d 50 dwelling north and north east of Lon 
don, rivals and neighbours of the Catuvellauni When Caesar m 
vaded Britain 54 b c they joined him against their domestic rivals 
They were conquered by Rome m a d 43 and joined in Boadicea's 
revolt m 61 In the tribal division of Roman Britain given by 
Ptolemy their land included Camulodunum (Colchester), but 
nothing more is known of them But their name plays a part m 
mediaeval legends and romances There it was interpreted as 1 roy 
Novant, the “new Troy,” and connected with the names of the 
Trojans Brutus and Cormeus who were reputed to have given their 
names to Britain and Cornwall (F J H ) 

TRIOLET, one of the fixed forms of verse invented in 
mediaeval France, and preserved in the practice of many modem 
literatures It consists of eight short lines on two rhymes, ar 
ranged abaaabab, and in French usually begins on the mas- 
culine rhyme The first line reappears as the fourth line, and the 
seventh and eighth lines repeat the opening couplet, the first 
line, therefore, is repeated three times and hence the name 
No more typical specimen of the triolet could be found than 
the following by Jacques Ranchm (c 1690) — 

“Le premier jour du mois de mai 
Fut le plus heureux de ma vie 
I c beau dessem que je formais 
I e premier jour du mois de mai ’ 

Je vous vis et je vous aimais 
Si ce dessem vous plut, Sylvie, 

I e premier jour du mois de mai 
Fut le plus heureux de ma vie ” 

This poem was styled by Manage “the king of triolets ” The 
great art of the triolet consists m using the refrain line with 
such naturalness and ease that it should seem inevitable, and 
yet in each repetition slightly altering its meaning, or at least 
its relation to the rest of the poem The triolet seems to have 
been invented m the 13th century The earliest example known 
occurs in the CUotmdSs of Aden^s le-Roi (1358-97) The medi 
aeval tnolet was usually written in lines of ten syllables, and the 
lightness of touch in the modern specimens was unknown to these 
perfectly serious examples One of the best-known is that of 
Froissart, “Mon coeur s^ebat en odorant la rose ” According to 
Sarrasin, who introduces the triolet as a mourner in his Pompe 
funibre de Vmturef it was that writer who “remit en vogue” 
the ancient precise forms of verse, “par ses balades, ses triolets 
et ses rondeaux, qm par sa mort (1648) retoumaient dans leur 


ancien decn ” Boilcau threw scorn upon the debt ate art of these 
pieces, but they continued to be written m France, though not by 
poets of much pretension, until the middle of the 19th century 
when there was a great revival of their use There are delightful 
examples by Theodore de Banville 
The earhest triolets m English arc those of a devotional nature 
composed in 1651 by Patrick Carey a Benedictine monk at 
Doual, where he probably had become acquainted with what 
Voiturc had made a fashionable I rench pastime In modern 
times the triolet was re-introduced into English by Robert 
Bridges in 1873, with his — 

“Whtn first wc met, wc did not guiss 
That Love would prove so hard a master. 

Of more than ct)mmon fnendbncss 
When first we met we did not guess 
Who could forettU this sore distress 
This irrctnevablc disaster, 

When first wc met r* — we did not guess 
That Love would prove bo hard to master ' 

Since then the triolet has been cultnatcd very widely m Fnglish 
most successfully by Austin Dobson, whose “Rose kissed me to 
day,” ‘I intended an Ode ’ ind ‘ In the School of Coquettes” are 
masterpieces of ingenuity and easy grace 
TRIPHENYLMETHANE, a hydrocarbon, (C«HJ,CH 
which gives its n ime to an important group of synthetic colouring 
matters which includes magenta paramagenta (rosanihnes) mala 
chite green, brilliant green patent blut.,aurm and rosolic acid (S^( 
Dyes, Synthetic ) It is a white crystillme solid melting at 92° 
C and boiling at 338° C/760 mm Its preparation is best effected 
by adding anhydrous aluminium chloride to a mixture of dry ben 
7 ene and dry carbontctrachlonde , after 24 hours anhydrous ether 
IS slowly added and the mixture then treated with acidified ice 
water The hydrocirbon is extracted with ben/cne and obtained 
from this extract by a distillation under reduced pressure being 
purified by crystallisation from ethyl alcohol (0 Kamm and J F 
Norns, Organic Synthesis, Vol iv , J Riley and Sons 1925) 
Other modes of formation are as follows (i) Condensation of 
benzal (benzylidene) chlonde, CeH CHCL, with mercury di 
phenyl, (2) condensation of benzene with chloroform in presence 
of aluminium chlonde, (3) from paramagenta (pararosanihne 
chlonde) by successive reduction, diazotisation and replacement 
of dia/o groups by hydrogen The third process is of histoncal 
interest as it served to establish the connection between the 
hydrocarbon and the rosanilinc colounng matters (O and E 
Iischer, 1881) Conversely, tnphcnylmethane can be nitrated 
and Its tnnitro compound can be reduced to paraleucanilmc, 
CH(C6H4 NH2)3, which on oxidation in acid solution yields para 
rosaniline chlonde or paramagenta (NH^CeFD^C CcH4 NH2CI 
Tnphenylm ethane on oxidation is found to give triphcnylcarbinol 
(C6H,)3C oh, a feebly basic hydroxide which on treatment with 
hydrogen chloride is converted into colourless tnphenylmethyl 
chloride, (CoH^) 3CC1, melting at in® C This chloride is the 
primary product of the foregoing condensation of benzene and 
carbon tetrachlonde {v supra) 

By the action of various metals (zinc, silver, copper or mer 
cury) on tnphenylmethyl chlonde, M Gomberg in the year 1900 
isolated a very remarkable unsaturattd hydrocarbon, tnphenvl 
methyl, (CcIDaC, and he showed that the reaction was general by 
removing chlorine from other triarylmethyl chlorides 
Tnphenylmethyl is colourless in the solid state but yields yellow 
solutions Cryoscopic determinations show that the dissolved 
hydrocarbon is chiefly in the bimolecular state, 

(C«H.)3CC(C6H5)s, 

which is m equilibnum with the coloured unimolecular form 
With increasing complexity of the aryl groups there is a greater 
tendency for the tnarylmethyls to exist m the unimolecular con 
dition, so that the successive replacement of phtn\l by diphenyl 
IS accortipanied by an increase in depth of colour until tnsdi 
phenylmethyl, (CeHs C«H4)3C, which occurs only m the coloured 
unimolecular condition, is obtained as a green crystalline powder 
melting at 186® C (W Schlenk, T Weickel and A Herzenstein, 
1910) On the other hand diphenyldiphcnylenemethyl, 
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(C.H5C«H4C C,2H,)j 

only in the colourless bimolecular condition ( See J Schmid* 
Im, Das Inphenylmethyl, F £nke, 1914 ) (G f M ) 

TEIPOD, in classical antiquities, any three footed” utensil 
or article of furnilurt I he name is specially ipplied to (i) a 
seat or tabic with three legs, (2) a stand for holding the caldron 
used for boiling water or coohng meat, (3) a sacrificial tripod 
or altar the most famous of which was the Delphic tnpod on 
which the Pythian priestess took her seat to deliver the oracles 
of the god the seat being formed by a circular slab on the top, on 
which i branch of laurel was de 
posited when it was unoccupied 
by the pnistess Another well- 
known tripod wis the‘‘Plataean,” 
midt from a tenth part of the 
s[)oils taken from the Persian 
army if ter the battle of Plataca 
1 his tonsistid of a golden basin, 
supported by a bronze serpent 
with three heads (or three ser- 
in nts intertwined) with a list of 
the Statts thit had taken pirt m 
th( war insinbcd on the coils of 
the serpent Ihe golden bowl was 
i arried off by the Phocians during Naples 
the Saired Wai , the stand was removed by the emperor Con 
slant me to Conslantinopk where it is still to be seen m the 
Atmeidan (hippodrome) but in i damiged condition, the heads 
of the serpents hiving disippeired Iripods are frequently men 
tinned in Homer as prizes in athletic gimes and as complimentary 
gifts, and in later times highly decorated and bearing inscriptions, 
they served the sirne purpose 

TRIPOLI, the ancient 0 ((i, formerly capital of the Turkish 
vihyet of Iripoh, and now of the It ill in colony of Tnpolitania, 
North Africa, sitiuted in ^2“ S3' 40" N and 13° ii' 32" E on 
a jiromontory stretching out into the Mediterranean and forming 
i small crescent shqxd bay which shelters the harbour from the 
noith winds Ihe mean ttm|Kratures are often lower than in 
many Italian cities, owing to its situation Pop (192H) about 
70 000 oi whom ibout 20 000 were Italians, and 15,000 Jews The 
erenellated entemte walls by which the city was surrounded hid 
the form of an irregulir pent igon but have now been, to a con 
sidtrable extent, demolished They dated from Roman times, 
but the earliest portions actuilly preserved belonged to the By 
/vntine period and the grt lUr put to the 16th century The 
citadel, diting from the time of the Spanish occupation, now 
serves as the residince of the governor and here ilso is the 
irchatologieal museum Iht desert almost touches the western 
side of the city, i\hil( on the cast is the verdant oasis of Meshia, 
wheie are still to be seen the tombs of the Caramanlian sultanas 
Ihe dsixet of the city is picturesque, the houses (many possessing 
beautiiul gardens) rise in terraces from the seashore The Turk 
ish quarter contains numerous mosques whose minarets and 
cupolas break the monotony of the flat roofed and whitewashed 
houses The Pasha mosque (originally a church built by the 
Spaniards) has an octagon il minaret, but the most beautiful is 
the Gurgi mosque (1833) Many of the streets ire arcaded Near 
the port stands a Roman triumphal irch, quadrifrontal in form, 
made entirely of white marble, and richly embellished with 
sculpture It wis erected in ad 163 

The modern pirt of the city, to the south west of the old town, 
contains a number of official buildings i cathedral, the Victory 
monument the Ures hotels, etc most of them along the fine new 
sea front called Lungomare Conte Volpi, m honour of the former 
governor (19*1-25) There is also a Urge tobacco factory, and 
important military buildings, artillery factories, supply base, 
hangars, etc , as well as a hospital 

The harbour has been dredged to an adequ ite depth for an area 
of I 200 ac and the quays provided with modem appliances In 
1927, 1,603 i»hips, with a tonnage of 1,182 770, entered and cleared 
the pKirt, representing a traffic (inward and outward) of 163,487 
tons of merchandise and 58 725 passengers There is regular com- 


munication by sea with Syracuse (via Malta), and also with 
lums, and with Misurata and the ports of Cyrenaica as far as 
Tobruk, and weekly air service has been instituted from Rome vi i 
Syracuse There are productive saltworks, and beer is made from 
barley grown locally and m Cyrenaica 
The oasis of Tnpoli is very fertile and beautiful, its total sur 
face IS about 25 sqm , and it contains about 4 000 houses 8 soo 
wells and a million trees At Sidi Mezn there is an important 
Governmental agricultural experimental station 

Ihe ancient Oea (one of the cemeteries of which has been dis 
covered; was probably founded by Phoenicians from Sicily It 
Ixcame a Roman colony after the fall of Carthage It owed its 
importance in the middle ages and subsequently to the destruction 
of Sabratha and Leptis Migna by the Arab invasion m the nth 
century In 1510 Iripoli was taken by Nivarro, in 1530 it was 
granted to the Knights of St John, but in 1551, it was lost again 
and attempts to retake it, organized by Philip II of Spam and 
ltd by Andrea Dona, came to nothing the expedition being de 
feated at Jerba It subsequently became a nest of pirates 
TRIPOLI, a city in Syria, and the seat of administration of 
the sanjak of North Lebanon m I rtnch mandited territory, mod 
1 arahulm It is situated about 2 m inland from its port El Mini 
to which It IS joined by a tramway Pop 36,000 (26,000 Muslims) 
Although there is no harbour, strictly speaking there is safi 
anchorage on each side of the peninsula on which LI Mina stands 
and small craft can shelter behind in old Phoenician breakwater 
The city has a Trench girrison ind i number of mission and other 
schools The chief industries are soap manufacture, sponge hsh 
ing tobacco cultivition, and fruit growing It has an export trade 
in fruit (especially oranges) eggs and cotton 

History — Tripoli is known only by its Greek name Founded 
after 700 B c , It became in the Persian period the capital for the 
Phoenician trq>le federation — Sidon, Tyre and Aradus Each of 
the three had its own district in the “triple town,” which at that 
time stood on the El Mina ixninsula The Seltueids and Romans 
extended and embellished the citv Ihe Muslims took pKissession 
in AD 638 In 1109 it surrendered to Raymond of St Giles, after 
a five years’ siege A great library founded by ‘Ammar, the ruling 
family, and consisting it is siici, of 100,000 volumes, was con 
signed to the flames When Sultan Kala un of Egypt took the 
town m 1 289 it w IS destroyed and a new city arose on the present 
site Tripoli was often i disputed possession of the rival princes oi 
\lcppo and Acre In 1834 during the Fgyptim conquest of Syrii 
It was made a centre of administrition British cavilry and 
armoured cars took possession of it on Oct 13, igi8 It was in 
eorporated in the State of Grand Liban by an arrct 6 of the I reneh 
high commissioner (Gen Gouraud) on Aug 31, 1920 (L Ro ) 
TRIPOLITANIA, an Italian colony m North Africa, with 
an approximate area of 360 000 sq m , mostly desert It is bounded 
on the north by the Mediterranean, on the west and south b> 
Tunisia and French West and Equatorial Africa, and on the cast 
by Cyrenaica (gi>) Pop (1921) Europeans 20,716, of whom 
18093 were Itilian natives (1927) about 550,000, mostly Arabs 
Berbers and Jews The chief towns, all on the coast, are Triiaoli 
(qv) (pop 14,000) and Misurata (pop 14,000) 

Economic Conditions — The agricultural possibilities, espe 
cially those of the cultivation of gram on a large scale, are some 
what uncertain, owing to ehmitic conditions, while tropical cui 
tivation (coffee, etc ) would be impossible without costly iriiga 
tion works Arboriculture, on the other hand, is believed to have 
a very considerable future it has been estimated that at least 20 
million olive trees could be planted there, and vines, oranges and 
other fruit trees are also successful Date palms flourish, barle> 
(for beer), henna, castor oil, esparto grass and tobacco are grown 
and salt, hides, wool and silk worms are produced Since 1918 
389,620 ac of land concessions have been taken up by Italian 
immigrants and there would be room, it is thought for as many 
as 100,000 selected Italian farmers and their families The af 
forestation of the sand dunes has been begun, with tamarisk 
mimosa and eucalyptus Sponge fisheries (40 tons m 1927) and 
tunny fisheries (500 tons) are carried on The Government has 
built a railway along the coast westward from Tripoli to Zuara 
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(7^ m ) and begun a line eastwards to Homs, which runs as far as 
lagmra (13 ) Another railway (31 m) runs inland from 

Tripoli to El ’Azizia, and is to be continued to Ghaniani and the 
Jfbel Motor roads run from Bu Chemmex on the Tunisian 
frontier, through Zuara and Fripoli, to Homs Misurata and Sirte, 
snd southwards as far as Misda and Bu Njem fomimg the first 
portion of the two caravan routes to Murzuk, by Tachertiba 
(where the route to Ghat, and thence to Kano branches off), and 
by Sokna and Zuila (where the route to Kufra diverges) An 
other route runs from Tripoli to Ghadames and thence to Ghat 
Revenue is largely derived from import duties, which give pref 
(rence to Italian products The value of imports in 1922 was 
iQSs 000, while that of exports was only £145000 In 1926 the 
vilue of imports was £2,112,000 and of exports £s 2 3,000 The 
(olony has been a considerable burden to the Italian Treasury, 
largely through military expenditure The military establishment 
m 1926-27 was some 17000 men of whom 4800 were Italians 
Tripoli comprises four distinct regions — Tripoli proper the AujiU 
oises, Fezzan iqv) and the oases of Ghadames and Ghat — which 
with the intervening sandy and stony wastes occupy the space 
between Tunisia and Cyrenaita 

Physical Features — For some distance east of Tunisia the 
St iboard is low and sandy with vanous oases (Zaun Zinzur, the 
oihis of Tripoli Itself, etc ) and is often regarded as a part of 
the Sahara, which, however, begins only some 80 m farther south, 
beyond the Jebels Nefusi Yefrcn and Ghanan T^hc ‘‘J^bel,’* as 
this system is locally called, terminates eastwards m the Tarhona 
heights of the Homs (Khoms) coast distnct has a mein altitude 
oi about 2 000 ft and culminates m the T akut (T ckuk) volcano 
(2,800 ft ) nearly due south of the capital It is not a true 
mountain range, but rather the steep scarp of the Saharan plateau, 
which encloses southwards the Jefara coast plains, and probably 
u presents the original coast line The Ghanan section is scored 
in places by the beds of intermittent coast streams, ind on its 
lowc r slopes is clothed with a nch sub tropical vegetation Gh irian, 
some 65 m south from Tripoli by motor and 2 350 ft above sea 
level, IS the seat of the commindant of the southern territory 

South of these escarpments the vast Hamimda el Homra, the 
Red Himmada,” an interminable stony tible land covering some 
40 000 SCI m occupies the whole space between Tripoli proper and 
the Fezzan depression Ihe now uninhabited ind waterless Him 
nndi formerly drained through several large rivers, such as the 
Wadis Targcht (Uani, ksen), Ferrgurt, Sofcjin Zcmzcm ind Bel, 
north eastwards to ihe Gulf of Sidra (Syrtis mijor) Southwards 
the table land is skirted by the Jebel Welad Hassan the Jebel es 
Suda the Jebel Moral Yeh and other detached ranges which have 
i normal west to east trend in the direction of the Aujila oases, 
rising a little above the level of the plateau, but falling pncipi- 
tously towards I ez/an The Jebel es Suda (Black Mountains), 
most conspicuous of these ranges, with a mean altitude of 2,800 
ft takes Its name from the blackened aspect of its limestone and 
sindstone rocks, which have been subjected to volcanic action, 
giving them the appearance of basalt Eastwards this range rami 
ties into the two crescent shaped chains of the Haruj el Aswad 
ind Hiruj el Abiad (“Black’ and ‘White” Haruj) which rise 
some 700 ft above the Red Hammada 

Beyond the barren Ghadama district in the north of the Hun- 
macla the dreary aspect of the wilderness is broken by sevtnl 
tracts under grass, corn and date palms and containing some per 
manent reservoirs in the beds of the Wadis Sofejin and Zcmzem, 
where the plateau falls from a mean height of 2 000 ft to 1,000 
'ind 530 ft respectively But it again rises rapidly southwards 
to a somewhat uniform level of 1 600 or 1,700 ft , and here the 
mam caravan route from Tripoli to Murzuk and Lake Chad 
traverses for a distance of fully 1 30 m a monotonous region of 
sindstone underlying days, marls gypsum and fossilifcrous 
silicious deposits 

Ghat and Ghadames — Ghat stands 2,400 ft above the sea, 
on the Wadi Aghelad m the Igharghar basin, and consequently 
belongs, not to the Fezzan depression but to the Saharan plateau 
The Aghelad, or “Passage ” trends north to the lasawan valley 
along the east foot of the Tasili plateau that is, the divide between 


the waters which formerly flowed north to the Mcdit errant an west 
to the Atlantic, and south to the Niger and Chad bisins (ihat 
which is skirted eastwards by the Akikus range, is i sandv phin 
dotted over with clumps or groves of date palms In the centre is 
an open space where is held a great annual fair, and to this com 
bintd with Its position on one of the caravan routes uross the 
desert, the oasis owes a 1 its importance I or several vc irs at tht 
end of the 19th and beginning of the 20th centuries the only eiri 
\an route used from thf Niger countries to Tri|)oli was by wiv 
of Ghat, disturbances m Bornu and ruds by Tuareg hiving closed 
all other routes There is m the oasis, a populition ot pcrhips 
10,000 nearly all Ihajenen Tuareg, about half of whom live in the 
town of Ghat (350 m S of Ghadames and 250 S W oi Murzuk) 
which appears to be a relatively modern place Ghidamts {q v ) 
on the contrary, is ancient 

Climate, Flora and Fauna — The climite of Tripoli is very 
variable, cold nights often succeed warm days Tht riinfall in 
the northern regions varies from 5 in to 15 m a vear — December 
January and February being the rainy season Ihe mean tempera 
ture on the coast lands is 68°, it is 5' higher at Ghadames Ihc 
flora in the greater part of the colony is Saharan, the date palm 
being the characteristic tree Ihe gum yielding acacia the lama 
risk, sapan mastic and pistachio are found in the wadis and s/it 
(wormwood) grows in clusters on the stony plateaus In parts of 
the coast belt the flori is more varied generally In these regions 
the laurel, myrtle ind other evergreens are fairly common and 
the oak, cypress pine, carob and other tress occur notibly the 
olive, found also in the oases Other fruit trees art the almond 
lig, pomegranate quince and apricot 

Ihe larger wild animals arc scircely represented in Tripoli 
The wild boar is found in Jebel Akhd ir, the hycn i fox and j ickal 
m the deserts The mouflon, gizellc hires rabbits and marmots 
art among the commoner inimils Reptiles include the horned 
viper and the gecko The characteristic inimil is the camel 
found only in the domesticated state Horses ind cittk irc bred, 
but the horses arc not numerous, goals and i fat tailed v incty ul 
sheep are kept in higc numbers Birds include the ostrich vul 
turcs hoopoes, wood pigeons and doves Bees arc numerous ind 
honey forms an article of export 

Tripoli no doubt owes its stability m large measure to its posi 
lion over agiinst Sicily at the northern terminus of three grcit 
histone caravan routes, one of which runs due south to Lake 
Chad through Fezzan and Bilma, that is, across the narrowest 
part of the Sahara, another runs south west through Ghidames 
and Ghat to Timbuktu and Kano ind the third south by cast 
through Sokna to W idii and D irfur Last of Tripoli arc the sm ill 
sciports of Homs (Khons) and Lcbdi while Misurita is more 
important both as a hirbour and for its minuficture of carpets 
To the east of Misurati is the inhospitable sandy wistc of the 
Gulf of Sidra (anc Major) so much dreaded by siilors m 

antiquity The canvan tndc consists largely in leather objects 
and Sudanese cotton fabrics but it his now lost much of its 
importance owing to the I rench occupation of Timbuktu and the 
budding of the railway from Lagos to Kano (\ ) 

See H Vischer, Across the Sahara (1910) for a description of a 
journey from Tripoli to lake Chad See also R ( alzini Da leptis 
Magna a Ghadames (1926) , R Bartoccini Le Anitclnta della Tripoli 
lama (Milan, i9'‘6) la Rinasatd della Iripolttanm (Milan 1926) 

HISTORY 

Tnpolita lid also commonly called Tripoli simply was originally 
a Phoenici in colonv The wars between the I ibyans and the 
incient Egyptians do not come properly into the history of Iripo 
htania (See Ecypt ) Before the colonization of the neighbouring 
territory to the east by the Greeks (see Cyrfnaica) the Phoeni 
nans appear to have founded the cities of Sabrat i Oea and Leptis 
Magna Ota which stood between the other cities became the 
eapital of the country and wis named Tnpohs (the Threi 
Cities”) These towns commanded the trade of the central Sudan 
caravans regularly crossing the Sahara, there at its narrowest 
The early history of the two regions, Cyrenaica and Tripolitanu, 
was similar Cyrenaica passed from the Greeks to the Ptolemies 
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and from them to the Romans Tripolitania, adjoining westward 
Carthaginian territory, fell under the sway of Carthage and, 
following its fortunes, became eventually a Roman province 
In the 5th century both Tripolitania and Cyrenaica were con- 
quered by the Vandals, whose power was destroyed by the Byzan- 
tine general Behsarius in the following century In the middle of 
the 7th century north Africa was overrun by the Arabs, and Chris- 
tianity gave place to Islam From this period dates the decay of a 
civilizition which had lasted about 1 000 years Tnpolitama be- 
came subject to the successive rulers of Tunisia It was pillaged in 
1146 by the Normans of Sicily In 1321 the Beni Ammar estab 
lished an independent dynasty, which lasted with an interval 
(1354-69), during which two sovereigns of the Bern Mekki 
reigned until 1401, when Tripolitania was reconquered by the 
Tunisians In 1510 Ferdiii'ind the Catholic of Spam took the city 
of Tripoli, and in 1528 it was given to the knights of St John, who 
were e)q:)elled in 1553 by the Turkish corsairs Dragut and Sinan 
Thus the country fell to the Turks, though after the death of 
Dragut the connection with Constantinople seems to have weak- 
ened The Tripolitan pirates soon became the scourge of the 
Mediterranean, half the states of Europe seem at one time or 
other to have sent fleets to bombard the capital of the country, 
nor was piracy stopped until after the French occupation of 
Algiers m 1830 In 1714 Ahmed Pashi Caramanli achieved pne 
tical independence He and his descendants governed the country 
as a regency, the claims of the Porte being recognized by the pay- 
ment of tribute or “presents *’ In the early part of the igth cen 
tury the regency, owing to its piratical practices, was twice m 
volved in war with the United States In May 1801 the pasha 
demanded from America an increase in the tribute ($83,000) 
which the Government of that country had paid since 1796 for 
the protection of their commerce from piracy The demand was 
refused and a naval force was sent from America to blockade 
Tripoli The war dragged on for four years, the Americans m 1803 
losing the frigate “Philadelphia,” the commander (Captain Wll 
ham Bainbndgc) and the whole crew being made prisoners The 
most picturesque incident in the war was the expedition under 
taken by William Eaton (gv), with the object of replacing upon 
the Inpolitan throne an txikd pasha, elder brother of the reigning 
sovereign, who had promised to accede to all the wishes of the 
United States Eaton, at the head of a motley assembly of 500 
men, marcht d across the desert from Alexandria, and with the aid 
of American ships succeeded in capturing Derna Soon afterwards 
(June 3, 1805) peace was concluded, the reigning pasha relinquish 
mg his dem mds, but receiving $60,000 (about £12 000) as ransom 
for the “Pbladelphia” prisoners In 1815, m consequence of fur 
ther outrages Captains Bainbndgc and Stephen Decatur, at the 
head of a squadron, again visited Tripoli and forced the pasha to 
comply with the dem inds of the United States 
In 183s the Turks took advantage of a civil war to reassert 
their direct authority They administered the country as an ordi- 
nary vilayet (province) under a pasha Turkish rule was marked 
by occasional, spasmodic, and mainly ineffective efforts to develop 
the country When in 1881 the trench seized Tunisia the Turks 
were alarmed and greatly strengthened their garrison in Tripoli- 
tania Disputes followed as to the extent of the Tnpolitan hinter- 
land, which the French endeavoured to circumscribe It was not 
only the I rench that the 1 urks had to fear Italy had looked upon 
Tunisii as her heritage and baulked in that direction, she now 
fixed her eyes upon Tripolitania and Cyrenaica More or less 
definite understandings were reached on the subject with other 
European Powers interested For another generation, however, 
the Turks remained undisturbed and under the impetus of the 
Pan Islamic movement lurkish authority was pushed far south, 
a Turkish garrison even occupying the oasis of Bilma m 1910 
Meanwhile, Germany was making endeavours to secure economic 
and, as a result, political predominance in both Tnpolitama and 
Cyrenaica This led to action by Italy, war was declared upon 
Turkey in Nov 1911 and both Tripolitania and Cyrenaica were 
declared to be under the full sovereignty of Italy (For the war 
see Italo Turkish War ) When the Treaty of Lausanne was 
signed m Oct 1912 the Italians, however held only the coast 


region, and they met with considerable opposition from the natives 
(Berbers and Arabs) in their occupation of the mtenor But by 
Aug 1914 every plate of importance in the vilayet, including 
Fezzan, was in Italian hands Meanwhile in the coast districts 
the Italians had begun with great energy a big programme of 
public works, while towards the Arabs and Berbers they adopted 
a pohey of confidence and trust 

Unfortunately, m Cyrenaica the war continued, the Turks hav 
mg incited the Senussites to continue the struggle (See Senussi ) 
In Sept 1914 the Fezzani, many of whom adhered to the Senussi 
sect, rose in revolt Turkish, German and Senussi propaganda was 
very active throughout Tripolitania, and the declaration of war by 
Italy upon Austria (May 28, 1915) was the signal for a general 
rising After some hesitation the Italians, m view of the situation 
in Europe, abandoned the whole country, with the exception of 
the seaports of Tripoli and Homs (Khoms) Another seaport 
Zuwara, was reoccupied in Aug 1916 Meanwhile, a brother of 
the Senussi chief ruled in Fezzan, Suleiman cl Baruni, a Berber 
chieftain who had given much trouble m 1912-13, reappeared 
(Sept 1916) with a firman from the sultan of Turkey appointing 
him governor general of the vilayets of Tnpoli Tunis and Algiers 
Ramadhan el Shtewi, another powerful chieftain, estabhshed a 
so called republic of Tripoli and ruled at Misurata, which place 
became a German submarine base There was, however, little 
cohesion and much jealousy among the opponents of Italy 

Such was the state of chaos in the country at the end of the 
World War, and the Italians were then in no mood to undertake 
the reconquest of Tnpolitama by force There was little real 
improvement in the situation until Giuseppe Volpi became gov 
ernor in Aug 1921 Under his direction a campaign, which began 
in Jan 1922 with the rcoccupation of Misurata, was conducted to 
a successful issue by the end of 1923 Thereafter bv wise and 
conciliatory measures and by a bold policy of economic recon 
struction, Volpi restored order and a degree of prosperity to a 
large part of the country, though Fezzan was still troubled by 
rival factions In the latter part of his governorship Volpi had the 
full support of the fascist Government For his services he was 
created Count Volpi of Misurata On resigning his post m July 
1925 he became minister of finance m the Italian cabinet His 
successor as governor was General de Bono 

In 1927-28 systematic military operations were earned out by 
the Italians which resulted in the occupation of the distnct — long 
a no man’s land — at the eastern end of the gulf of Sidra, where 
Tripolitania and Cyrenaica meet By these operations the Italians 
came into effective control of all the region north of the Sahara 
A visit paid by the king and queen of Italy to Tnpoli and other 
towns m April 1928 may be taken to mark the completion of the 
task of establishing order and security in the colony (See further 
Cyrenaica and Senussi ) 

Bibliography ~ Sir R L Pl^fair, Btbhographv of the Barbary 
States, pt i, “Tripoli and the Cyrenaica” (1892), A Handbook oj 
Libya, a British Admiralty publication 1917 (with short bibUog 
laphy) , A Medana, II Vtlayei di Tripoli di Barberm neW anno igo2 
(Italian Foreign Office, Rome, 1904) , A lantoli, Piccola Guida della 
TripoUtama (Tripoli, 19^5), la Rinas cm della Tripolitama, ed A 
Piccioli (Milan, 1926), an account of Count Volpi’s governorship The 
letters (1819) of Richard TuUy, consul at Tripoli from 1783 to 1793, 
throw a strange and vivid light on Tripolitan life during the i8th 
century (F R C ) 

TRIPOLITSA, officially Tnpokst a town of Greece, capital 
of the nomarchy of Arcadia, and the seat of an archbishop, m 
a plain over a, 000 ft above sea-level, 22 m S W of Argos The 
name refers to the three ancient cities of Mantineia Pallantium 
and Tegea, of which Tnpohtsa is the modern representative It 
does not stand on any ancient site Before the War of Inde 
pendence it was the capital of the Morea and the seat of a pasha 
with about 20,000 inhabitants, but in 1821 it was sacked by the 
insurgents, and in 1823 its ruin was completed by Ibrahim Pasha 
The town has since been rebuilt 

TBLIPOLYE (Komsomolye) a town of Russia on the Dnieper 
river, 56 km south of the city of Kiev, with which it has steamer 
communication It is famous for its painted pottery of late 
Neolithic date, its site and others m the distnct were explored 
by Chwojka and the name Tripolye was given to the culture 
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there represented This highly developed civiliisEtidn probably 
dates from about 2750 bc Two types of pottery have been 
discovered, Tripolye A, the grooved type, bemg the more 
common Tripolye B, or painted pottery, ii thought to bc an 
imported product and both are considered to be contemporary 
Tripolye is mentioned in 1093 and later was inhabited by 
refugees from Kiev, after the capture of that city by the Mongols 
In the 17th century Tripolye was a fortress, and the remains of 
its walls still stand, as do two old churches built m the Ukraiman 
style During the 1917-20 civil war it was the headquarters of 
the bandit chief Zeleny, who drowned 100 victims In the Dnieper 
A battle then ensued between the Communist Youth party (Korn 
somol) and the bandits and the town was re named Komsomolye 
m memory of the Communist victims 


See M Rostovtzeff, Iramans and Greeks m South Russia, 2922 H 
J E Peake, and H J Fleure, Prmts and Kmgs, 1927 V G Childe. 
The Dawn of European CtvtUzatton, 1925 E H Minns* Scythians ana 
Greek, 1913 In Russian V Chwojka, Article in vol 1 p 736 of the 
Report of the XI Russian Arch Congre<<s at Kiev 1899, published in 
Moscow in 2 vote , 1901 and 1902 V Chwojka, Ihe Anctent Dwellers 
in the Middle Dnieper, Kiev, 1913 Oorodtsov, Bytovaya Arkheologta, 
Moscow, 1910 Report of the Htstoncal Museum of Moscow, 1916 


TRIPTOLEMUS, an agncujtural hero of Elepsis, hrst priest 
of Demeter, and founder of the Eleusmian mysteries His name is 
of doubtful meaning (^‘he who ploughs or toils thrice”, te , dih*« 
gently?) , in some legends he is the inventor of the plough In the 
best known legend (Apollodorus, 1 ) Triptolemus was the son of 
Celeus, king of Eleusis, and Meianeira Dcmeter, during her 
search for her daughter Persephone, arrived at Eleusis m the form 
of an old woman Here she was hospitably received by Celeus, 
and out of gratitude would have made his son Demophon im- 
mortal by anointing him with ambrosia and destroying his mortal 
parts by hre, but Metaneira, happening to see what was going 
on, screamed out and disturbed the goddess Demophon was 
burnt to death, and Demeter, to console his parents, took upon 
herself the care of Triptolemus, instructed him in everything con 
nected With agriculture, and presented him with a wonderful 
chariot, drawn by dragons, in which he travelled all over the 
world, spreading the knowledge of her gifts In another account 
(Hygmus, Fab 147) Triptolemus is the son of Eleusinus, and 
takes the place of Demophon in the above narrative, but does 
not die In the Homeric hymn to Demeter, Triptolemus is simoly 
one of the nobles of Eleusis, who was instructed by the goddess 
m her rites and ceremonies The Attic legend represented him as 
one of the judges of the underworld He is often represented m 
art, and formed the subject of a play (now lost) of Sophocles 
His altar and threshing floor were shown on the Ranan plain near 
Eleusis, hence he is sometimes called the son of Rarus 

See Preller-Robert, i , 767, and the classical dictionaries 

TRIPTYCH, a painting, carving or other decorative design, 
executed on three compartments or panels, so constructed that 
the two wings may fold on hinges over the centre piece (Gr 
Tpltrvxon, three fold) The backs of the wing pieces are often 
also painted, carved or otherwise decorated The subject of the 
side pieces are usually appropriate and subsidiary to that of the 
centre The triptych is most frequently designed as an altar- 
piece An earlier use of the term is for a set of three wooden or 
ivory writing tablets, hinged or otherwise fastened together, the 
central tablet being waxed on both sides for the impression of the 
stilus or writing implement, the outer tablets only on the inside 
The three tablets thus formed a small book 

TRIPURA (formerly called Hill Ttppera), a feudatory State 
of India, adjoining the British district of Tippera, m Bengal 
Area, 4,116 sqm , pop (1921) 304,437, estimated revenue Rs 
2,971,000 (including revenue from estates in British India) 
Tripura comprises six parallel ranges of hills running from north 
to south, at an average distance of 12 m apart The hills, of which 
the highest is 3,200 ft above sea level, are covered for the most 
part with forest and bamboo jungle, while the low ground abounds 
with trees of various kinds, can^rakes and swamps The forests 
shelter wild elephants, bison, tigers, leopards and deer The princi- 
pal crop and food staple is rice Half the population consists of 
Tiparas, a tribe of Mongolian origin The capital is Agartala 


(pop 7,743), where there is an Arts college 
Tripura represents the remnant of an ancient kingdom which 
at various times extended in the north to Kamrup and in the east 
to Arakan Ralph Fitch, who travelled through the country in 
1585, noted that “the king of lippara had almost continual wars 
with the Arakanese ” The country now included in the Tippera dis 
tnct was conquered by the Mughals and annexed in 1733, but 
Tripura still remamed under its own line of rulers When the 
East India company obtained the diwani or flnancul admmistra 
tion of Bengal in 1765, they placed a Rajah on the throne, and 
since 1808, each successive ruler has received investiture from 
the British government The present ruler is H H Maharajah 
Manikya Bir Bikram Kishore Deb Barman Bahaden, who sue 
ceeded m 1923 

The District Magistrate of Tippera is ex officiO Political Agent 
for the State, and the governor of Bengal acts as Agent of the 
Governor General for supervising the administration 
TRISECTRIX. see Curve, Splcul 
TRISTAN or TRISTRAM, one of the most famous heroes 
of mediaeval romance In the earlier versions of his story he is 
the son of Rivalin, a prince of north west Britain, and Blanche 
flor, sister to King Mark of Cornwall Rivalin is lulled in battle, 
and Blanchcflor, after giving birth to a son, dies of grief The 
boy IS brought up as his own by Roald, or Rual, seneschal of the 
kingdom, who has him carefully trained m all thivalric and courtly 
arts With the possible exception of Horn, Tristan is by far the 
most accomplished hero in the whole range of knightly romance, 
a finished musician, linguist and chess-player, no one can rival him 
m more knightly arts, m horsemanship or fencing He his besides, 
the whole science of venirte at his fingertii>8 In fact, Tristan is 
the “Admirable Crichton” of mediaeval romance , there is nothing 
he cannot do, and that superlatively well— it must be regretfully 
admitted that he is also a most accomplished liar Bemg kid- 
napped by pirates, Tristan is carried to Cornwall where he finds 
his way to the court of his uncle, king Mark, who is at first un 
aware of his identity, but, on learning it, joyfully accepts him as 
nephew and heir He defeats the Irish giant, Morholt, who comes 
to claim the tribute payable every third year by Cornwall, but is 
desperately wounded m the encounter Set adrift in a boat, Tris- 
tan IS carried by the waves to Ireland, where he is healed by the 
queen, sister to Morholt Later on he returns to ask the hand of 
the princess Iseult for his uncle, King Mark, and, having slain 
a dragon which is devastating the country, succeeds in his quest 
On the homeward journey Tristan and Iseult, by misadventure, 
drink of the love potion prepared by the queen for her daughter 
and King Mark Henceforward the two are bound to each other 
by an imperishable love which dares all dangers and makes light of 
hardships The greater part of the romance is occupied by plot 
and counter plot , Mark and the courtiers seeking to entrap the 
lovers, who by their wiles escape the snares laid for them Finally, 
the two are discovered under circumstances which admit of no 
evasion, and Tristan is obliged to flee to Brittany There, behev 
mg himself to be forgotten, he weds Iseult of the White Hand 
daughter of the duke, but makes her his wife only m name 
Wounded by a poisoned weapon he sends to Iseult of Ireland to 
come and heal him If she accedes to his request the ship on 
which she embarks is to have a white sail, if she refuses, a black 
Actuated by jealousy, his wife, who has discovered his secret, 
seeing the ship approach on which Iseult is hastening to her 
lovcr^s aid, tells him that it Carnes a black sail Tristan, turning 
his face to the wall, dies, and Iseult, arriving too late to save her 
lover, yields up her life m a final embrace 
Whether or not this beautiful story reposes upon a genuine 
histone tradition, the legend of Tristan and Iseult was one of the 
most popular themes of mediaeval romance, it was translated into 
many tongues, and the episodes are preserved in miniatures, cirv 
mgs and embroideries The earliest form of the story is still a 
niatter of debate Prof Zimmer held that the mam incidents 
were of histone origin, dating from the period of the Viking rule 
m Ireland The name of Iseult's father, Gormond is certainly 
Scandinavian, and she herself is noted for her golden hair, she is a 
northern, not a Celtic, pnneess The name of Tristan on the 
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Other hand has been referred to the Pictish Drustan, and the 
story IS now generally admitted to be of insular origin Some 
think that the story was first told m the form of short episodic 
lats, which were later on woven into longer poems On the other 
hand that distinguished scholar, M B{,dier, maintains that there 
was but one poem at the root of all the varying versions of the 
Tnslan story, and that that work, composed in the 12th century 
by an unknown Anglo Norman poet, was of such force that it 
determined for all lime the form of the tradition There certainly 
was an important Tristan potm, composed in the i^th centuiy by 
an Anglo Norman named Thomas which was translated into Ger 
man, English and Scandinavian Only fragments now remain, but 
they are sufficient to show that the original was a work of 
outstanding mint The German translation, by Gottfried von 
Strassburg which seems to have followed the original closely, is a 
very beautiful poem and one of the classics of the middle ages 

Bt suits the version of Ihomas we have a frigmcnt by a certain 
Beroul also in Anglo Norman, and a German poem by Eilhirt 
von Oberge, both of which derive from a common source There 
also exists in two mss a short poem, La Folie Tristan relating how 
Tristan, disguised as a fool, visits the court of King Mark This 
poem IS valuable, as, relying upon the sufficiency of his disguise 
Tristan autlicfously gives a rhtime of his feats and of his rela 
turns with Iseult, in this agreeing with the version of Ihomas 
The “Gerbcrt” continuation of the Perceval contains the working 
over of a short Tristan poem, called by him the Luite Tristan ^ 
the litter pirt, probably a distinct poem shows Iristan, m the 
disguise of a minstrel visiting the court of Mark 

Finally, in consequence of the popularity of the cyclic version 
of the Arthuriin romances, the original Tristan story wis worked 
over in prose form, and mcoi*poratcd with the finil version of the 
Arthurian lege nd, where it served to swell the alrc idy unwieldy 
bulk of the romantic corpus to an impossible extent Little of the 
primitive story is here preserved and its original tragic beauty 
IS obscured by an interminable series of “binal’ id\cnturts It 
wis in this form that Malory knew it I ortunatcly for the present 
genention the genius of Richird W igner inspired by the text of 
(lOttfried von Strassburg has restored the story Lo its earlier 
form md enshrined it in imperishable music 

Bibliograihy — Thomis Roman de Tristan (edit J Btdier 
des Ancuns Ttxtes Fran(,ats, 2 vols 190’ lOOt)), Beroul, 
Roman dc Tristan (edit I Munt simt series 190D I Kolbmg 
Die nordtsche und die englischr \ trsion dcr Tristan saga (1877 1888) , 
la Folit Iristan (edit J Btdier 1907) Tnhtan Mentsirel from 
the Perceval (edit J B6dicr ind | I Weston Romania vol txw , 
1906) Gottfrieds Tristan und Isolde has been several tinus published, 
the best editions are those of Bechstein (1S90) and Golther (1889) 
There is an English prose rendering by J L Weston {\rthunan 
Romances, No II ) A dttiiltd analysis of the contents of the prose 
romance compiled from the mss of the Pans librnrv was published 
l)V E Lostth le Roman en prose de Tristan (1890) Foi i study 
of the sources sie Gertrude Schoeppcrlc Tristan and I soli (2 vols, 
1890) and for i bibliography of the extensive Tristan liter iture J 
D Brute, The Evolution of Arthurian Romance (i9'>3) (J I W ) 

TRISTAN DA CUNHA, the general name for a group of 
three small volcanic islands belonging to Great Brit iin, situated 
m the south Atlantic, the summit of the largest being m s' 50" 
S 12'’ 16' 40'' W They arc midway between Cape Colony and 
South America The islands rise from the submarine elevation 
which runs down the middle of the Atlantic The depth between 
the islands is m some places over 1 000 fathoms 

Tristan, the largest and northernmost island, has an arci of 16 
sq m IS nearly circular m form about 7 m in diameter, and has 
a volcinic cone (7,640 ft), usually capped with snow m the 
centre Precipitous cliffs 1,000 to 2,000 ft, rise from the ocean 
on all sides, except the northwest, where there is an irregular 
plateau of about 1 2 sq m , 100 ft above the sea A stream crosses 
the northern end of the pliteau, falling over the cliff edge m a 
tine e ise ide The crater of the central cone contains a fresh- 
water lake about 150 yd m dumeter This md other crater lakes 
ire s ud never to be fro/tn over 

Inaccessible island, the westernmost of the group, is about 20 m 
from Tristan It is quadrilateral in form, the sides being about 
2 m long with cliffs about i 000 ft , its highest point (1,840) is on 


the west At the base of the chffs m some places are narrow 
fringes of beach 

Nightingale island, the smallest and most southern of the group, 
IS 10 m from Inaccessible island Its area is not more than i sq 
m Its coasts are surrounded by low cliffs, from which there is a 
gentle slope up to two peaks (1,100 ft and 960 ft high) There 
are two small islets — Stoltenkoff (325 ft ) and Middle (150 ft ) 
— ^and several rocks adjacent to the coast 

The rocks of Tristan da Cunha are basalt, porphyntic basalt 
dolerite, augite andesite, palagomte, volcanic tuff and ashes A 
block of gneiss m the crater indicates a continental foundation 
of the island The caves m Nightingale island indicate that it 
has been elevated several feet On almost all sides the islands are 
surrounded by a broad belt of kelp, the gigantic southern seaweed 
(Macrocystis pyrtfera), through which a boat may approach the 
rocky shores even m stonny weather 1 here is no good anchorage 
m rough weather 

The prevailing winds are westerly December to March is the 
fine season The climate is mild and on the whole healthy, the 
temper iture averaging 68° Fahr m summer, 55° m winter — some 
times falling to 40° Ram is frequent, hail and snow fall occa 
sionally on the lower grounds The sky is usually cloudy The 
islands have a cold and barren appearance Ihe tide rises and 
f ills about 4 ft 

History — The islands were discovered m 1506 by the Portu 
guese admiral Instao da Cunha Thereafter the islands (which 
were uninhabited) were occasionally visited by outward bound 
ships to the Indies Attempts to form settlements were made by 
the Dutch m i6‘;6 and by the Fnglish East India company a fiw 
years liter, but the first permanent inhabitant was one Thomas 
Currie, who landed on the island in 1810 At this time American 
whalers frequented the neighbouring waters and m the same year 
an American named Lambert and a man named Williams mule 
Tristan their home, but they were drowned while out fishing in 
May 1812 Currie was joined by two other men and they busied 
themselves in growing vegetables, wheat and oats, and m breeding 
pigs Owing to the fact that the islands were used as a base for 
American cruisers raiding British* merchant ships the islands were 
formally annexed to Britain as dependencies of Cape Colony on 
Aug 14, 1816 A temporary garrison was placed on Tristan, and 
when it left Wilhim Glass, his wife and two children and two 
masons were left behind, and shipwrecked mariners, coloured 
women from Caix ( olony, and British, Dutch, Italian and Asiatic 
settlers have since made their home there The settlers grew wheal 
(since made impossible owing to the ravages of rats) raised cattk 
sheep and pigs grew apples and peaches, and engaged in seal 
fishing They had of necessity to make their settlement on the 
plain on the north west of Tristan, here a number of substantiil 
stone cottages and a church were built It is named Edinburgh 
in memory of a visit in 1867 by the duke of Edinburgh In Oeto 
her 1873 the islands were carefully surveyed by the “Challenger 
The visits of whalers were considerably reduced during the Amen 
can Civil War, to the loss of the inhabitants of Tristan In 1880, 
the population was 109, m 1885 15 men were drowned in a lifeboat 
disaster, m 1897, the population was 64, in 1909, 95 and m 1925, 
130 They manage their own affairs without any written laws 
I requent attempts have been made to induce some or all of the 
population to leave and land has been offered to them in South 
Africa, but has not been accepted Their life is a hard one, their 
chief food IS the potato and fuel is very scarce The inhabitants 
are described as moral, without intoxicating liquors, religious 
hospitable to strangers, well mannered and industrious, healthy 
and long lived They are daring sailors, and in small canvas boats 
of their own building voyage to Nightingale and Inaccessibk 
islands They knit garments from the wool of their sheep, 
aie good carpenters and make serviceable carts Guano occurs on 
Nightingale, Inaccessible and Gough islands, but does not appear 
to be worked 

Gough Island — Gough island or Diego Alvarez lies m 40® 20' 
S , 9® 44' W , and is 250 m S S E of Tristan da Cunha It is of 
volcanic origin, is rugged and mountainous, the highest peak rising 
to 4,380 ft The island is about 8 m long by 4 m broad Pre 



TRITON— TRIUMPHAL ARCH 487 


cjpitous chifs, from 200 to 1,000 ft high, characterize the coast 
They are divided by picturesque valleys Streams fall over the 
cliffs into the sea m fine cascades There are vast numbers of 
penguins and valuable guano deposits It is also the home of 
numerous seals Originally called Diego Alvarez, it derives its 
other name from a Captain Gough who visited it in 1731 It has 
bttn claimed as a British possession since the annexation of 
Tristan da Cunha In 1904 Gough island was visited by the Ant 
irctic exploring ship “Scotia” of the Bruce expedition which dis 
covered a rich marine fauna, two new buntings and three new 
species of plants It has no permanent population 

Biblio(raphy — A comprehensive account of Tristan da Cunha 
appeared m The Cape Tmeb (1906) m irticles b> W Hammond 
looke 5 e<? also Mrs K M Barrow 1 hree Years tn Tristan da Cunha 
(I ondon 1911) » H N Moseley Notts fev a Naturalist on the *‘Chal- 
lenfier’ (new ed , London, 1892), H M Rogers 7 nstan da Cunha 
(1922) , R A Rogers, 7 he Lonely Islands (1926) , and Handbook of 
Irtstan da Cunha (1024) and Colonial Office Annual Reports For 
C ough Island, see K N R Brown, “Diego Alvarez or Gough Island,” 
Scottish Geofi Mag (igoO , Brown and others, The Botany of Gough 
Island ” Journ Linnean So {Botany) (1905), and 7 he Vo\affe of the 
Scotia** (London 1906) 

TRITON, the Greek merman, son of Poseidon and Amphitnte 
\ccording to Hesiod (Thcog 030), he dwelt with his parents in 
1 golden pahet in the depths of the sei The story of the Ai 
gonauts places his home on the coast of Libya When the Argo 
vns driven ashore on the Lesser Syrtes the crew earned the ves 
s(l to Lake Tritonis, whence Triton, the locil deity, guided them 
icrosb to the Mediterranean (Apollonius Rhodius iv 1552) fie 
was represented as human down to the waist, with the tail of a 
tish but ancient artists portray other and more fantastic sta 
creatuns as well His speciil ittnbute was a twisted seashell, 
on which he blew to calm or raise the waves Various stones (as 
Virgil, Aen, VI , 171, Pausanias, IX , 20, 4-s) represent him as 
jealous or violent 

See F R Dressier 7 rtton und die Intonen (Wurzen, 1802) , Prellcr, 
Gruthische Mvtholof,u (4th ed 1894) 

TRITUBERCULATA or PANTOTHERIA, a group of 
very small insect eating mammals from the Jurassic rocks ehir 
ictcnzed by the sharp cusped lower molar teeth with an mwirdly 
directed phalange (tuberculo sectonil type) Some of them, such 
IS impluthenum, are, perhaps the ancestors of all modern mam 
mils except the platypus and echidna (Monotremata, qv) See 
Mammaiia Palaeontology 

TRIUMPH, the highest honour bestowed in Rome upon a 
victorious general (Lat iriumphus) It was only granted on 
certain conditions, relaxed in special eases Only those who held 
the ofiite of dictator, consul, or praetor were entitled to the dis 
tmction the war must have been brought to a definite con 
elusion, resulting in an extension of the boundaries of the state, 
the victory must have been gained over a foreign enemy The 
power of granting a triumph rested with the senate Special 
legislation was necess iry to keep the general in possession of the 
mptrtum on his entry into the city Without this, his command 
would expire and he would have no right to a triumph He re 
mained outside the city limits until the ordinance was passed, 
Lucullus on his return from Asia waited outside Rome three 
years 

The triumph a solemn procession, starting from the Campus 
Martius, passed through the city to the Capitol The streets 
were adorned with garlands and the procession was greeted with 
shouts of Jo tr tump he At its head were the magistrates and 
senate, followed by trumpeters and then by the spoils, (arms, 
standards, statues, etc , representations of battles, and of the 
towns, etc , of the conquered country) Next came the victims 
destined for sacrifice, especially white oxen with gilded horns 
They were followed by the prisoners kept to grace the tnumpih 
The chariot of the victorious general (tnumphatar) was crowned 
with laurel and drawn by four horses The general was attired 
hke the Capitolme Jupiter m robes of purple and gold, m 
his right hand he held a laurel branch, in his left an ivory sceptre 
surmounted by an eagle Above his head the goldtn crown 
of Jupiter was held by a slave, who reminded him in the midst 
of his glory that he was a mortal man Last came the soldiers 


shouting lo tnimphe On reaching the temple of Jupiter on 
the Capitol, the general placed tht laurel branch on thi lip 
of the image of the god, and offered the thank offerings A feist 
of the magistrates and senate concluded the ceremony Under 
the empire only the emperors celebrated a triumph heiause tht 
generals commanded under the luspiccs of the emptrors as Iru 
tenants (h t^ati) , the orily honour they received was Iht right ol 
wearing the triumphal insignia (the robes of purple ind gold anti 
the wrt ith of bay leaves) on holidays The last triumph reeordtd 
IS thit of Diocletian (ad ^02) A naval triumph was sometimes 
allowed for victories at sea the earliest being that eclebrited by 
C Duilius for his victory over the Carthaginians in 260 bc 

St I Mirquirdt Romisihe Staatsverivaliung (1884) Mommsm 
Romtsekes Staatsrecht (1887) , J E Sandys, Companion to Latin 
Studies (1921) 

TRIUMPHAL ARCH, originally an arch built to commem 
orate a victory of a Roman general but more commonly used in 
a broader sense, for iny monumental arch built for purely com 
memoritive or even decorative purposes Tht term is also used 
for the greit arch between the nave and apse or the nave and 
transepts of an early Christian basilua It is probable that 
(emporiry structures spinning i roid or street were built b> 
many peoples of antiqujt> to celebrate the homecoming of a 
victorious army, but it was tht Romans who first made such 
arches permanent monumental structures broadened their use for 
general memorul purposes, and even applied them to the monu 
ment il gites of cities ind towns Obviously the budding of such 
a structure as the developed Roman arch would octupy too much 
time to admit of its being used for the ictual triumph d procession 
thit it celebrated, it was, therefore originally probably 1 neon 
struetion in stone of an earlier temporary arehwi> 

Although no existing triumph il arches art cirher than the 
empire, it is known that there was, in the I orurn close to the 
regii an arch commemorating the vactory of I abius Maximus 
Allobrogicus over the birbarians of Sivoy in 1 m hc ^Augustus 
built a triumphal arch on the Via Sacra cornmemor ding the 
victory of Crassus eiver the Parthnns From that time on there 
was hardly an emperor who did not build a triumphal arch 
somewhere in Rome I he greater number of these hwc per 
ished, but those of litus (completed under Domitnn cad 80) 
of Siptimius Severus (20^-20';) and that of Const intine (312) 
which incorporates much sculidure taken from the eirlicr irch 
of Trijan still remain in good preservation Many smaller monu 
mental irches also exist in Rome Both emperors and private 
citizens built them m all the import int centres of the empire 
Monumental gateways of triumph d arch type exist in many pliccs 
in Syni, hke that probibly of the time of Hadrian at Palmyra 
and certain city gates were given the importance of a triumphal 
arch, especially that of Autun, I ranee (probably 3rd century 
AD ) ancl the Porta Nigra at Trier (4th century) 

In the eirlier arches the arch is the most important clement 
usually with simple stretches of wall on either side The orders 
appear only as minor decorative features either under the arch 
impost, as at Saintcs or as flat pilasters carrying a crowning 
entablature and placed at the corners of the structure as at S 
Chamas Only in the arches of Augustus, as at Susa and Aosta 
do engaged columns appear and even then, still as minor decor \ 
tive elements It was in the arch of Titus at Rome that the 
later definite arrangement was worked out in which the columns 
project boldly on high pedestals and carry an entablature that 
casts a strong shadow Moreover arch spandrils are sculptured 
and the interior fices of the passage bear remarkable high relief 
panels showing the seven branch candlestick and the other 
trophies of the capture of Jerusalem 

In the triple arch of Septimius Severus the attic projects out 
over the end columns the mscnption runs through from end 
to end so tint the central columns arc left without apparent 
work to do In the arch of Constantine, on the other hand the 
free standing columns have become, like the pilasters of the 
early examples, purely decorative features and each supports 
a colossal statue so that despite the cruditv of much of the 
workmanship, this arch gives the most satisfactory effect of any 
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types of the triumphal arch from the first to the 19TH CENTURY 


of the later 'irches m Rome The Arch of Trajan at Tim^ad 
reveals another interesting attempt to relate free standing col- 
umns to the body of an arch, by connecting the two columns of 
each outer pair with a curved pediment, the attic over the 
central arch running up to a higher level The triumphal arch 
of the early Christian basilica is chiefly remarkable as the posi 
tion for some of the richest and most beautiful of the will 
mosaics that were the chief form of interior decoration (See 
Basilica, Byzantine and Romani sque Architecture, 
Mosaic ) 

There is an interesting early Renussance triumphal arch at 
Naples (1453-70), to commemorate the entrance of Alphonso I 
into Aragon, designed by Pietro di Martino The most interest 
mg Renaissance ind modem tnumphal arches are, however, of 
later date Iht Porte Saint-Dems (1672-73), by Blondcl and 
the Porte Saint Martin (1674-75) hy Bullet, both in Pans depart 
from the Roman scheme and substitute trophies and reliefs for 
the orders which the Romans used Of the more Roman type, 
IS the Arc de Tnomphe du Carrousel, Pans (1805), by Pcrcier 
and Fontaine bised on the arch of Septimius Severus Ihe Sieges 
Thor at Munich (1843-50) by Gacrtner and Metzger, and the 
Marble Arch m London designed m 1828 by John Nash for an 
entrance to Buikingham palace, and moved to its present posi 
tjon in 1851, are both closely imitated from the Arch of Con- 
stantine I ht triple arch and screen at Hyde Park Corner, London 
(i8i8), by Dtcimus Burton is a freer design but still m the 
Roman manner Another noteworthy modern arch is the Wash- 
ington Arch New York, by McKim, Mtad and White orig- 
inally constructed in temporary materials m 1889 m celebration 
of the 100th anniversary of W ishington’s inauguration later 
reconstructed in marble and completed 1895 By far the largest 
of all triumphal arches and the most beautiful of modem examples 
IS the Arc de Tnomphe de lEtoile at Pans (begun 1805 from 
designs by Chalgnn but not completed till 1836) It is remark- 
able for Its architectural proportions and the great scale and 
almost stark grandeur of its sculpture, which emphasizes its 
great width of 147 ft and height of 160 feet Under the arch is 
the tomb of the “Unknown Warrior,” over which bums every 
night, the continuous ‘ Flimmc du Souvenir ” (T F H ) 

TRIVANDRUM, a city of southern India, capital of the 
state of Travancore, situated 2 m from the sea-coast Pop 
( 10*1 )» 72 784 It IS the residence of the maharaja, and contains 
an observatory, a museum and zoological gardens Its chief fame 
centres upon an old temple m the fort a great resort of pilgnms, 
round which the citv grew up The city contains the maharajahs 
law college, a Sansknt college a woman's college, technical and 
traimng schools and a hospital and medical school 


TRIVIUM, in mediaeval educational systems, the curriculum 
which included grammar, rhetoric and logic (Lat for cross road 
t e y where three roads meet, from tres, three, and vta^ road) Ihe 
tnvium and the quadnvium (arithmetic, music, geometry and 
astronomy) together made up as the seven hberal arts 

TRNAVA, a town m Slovakia, Czechoslovakia, on the river 
Trnava, was transferred from Hungary by the Treaty of Trianon 
1920 It IS a market town for a rich agricultural region Manu 
factures include sugar refining, staich, beer, shoes and, oldest of 
all, cloth, fertiliseis are also prepared Pop (1923), 17,745 

TRNOVO [tirnovo], a clly and capital of a department in 
Bulgaria, 124 m ENE of Sofia, on the river Yantra, on the 
Trans Balkan railway, which joins the Sofia-Varna line at Gorna 
Orehovitsa, 8 m N of Trnovo Pop (1926) 12,802 The city 
is remarkably situated The Yantra runs m a deep gorge, 
doubling first left, then right, round two promontories, which 
stand like high fortresses, surrounded by water on three sides 
The first of these the Tsarevitsa, is connected with the test of 
the town by a high causeway, in part a bridge, the other, the 
Trapesitsa, is entirely isolated The inhabited town covers the 
two sides of the roof like ridge which terminates m the Tsarevitsa 
On the latter are a ruined tower, known as Baldwin's tower, where 
the Frank emperor is supposed to have been impnsoned, and 
behind it, the somewhat unimposing remains of the palace of the 
Asens iqv) Few of these rums have been excavated The 
Trapesitsa contains the fragments of several mediaeval churches 
in the Byzantine style 

Trnovo is believed to have been a Roman fortress, it was the 
birthplace of Tsar SiSman, and the home of the second Bulgar 
empire, proclaimed here 1185 by the brothers Peter and Ivan 
Asen, who were boyars of the Tsarevitsa and Trapesitsa It was 
capital of Bulgaria 1186-1394, when it was adorned with great 
splendour, most of the relics were destroyed in the earthquake 
of 1911 It was the seat of the Bulganan patriarchate from 1252 
to Its abolition in 1767 Trnovo was taken by the Turks on July 
17, 1394 It remained, however, a commercial centre It was 
captured by Russia in 1877 Prince Alexander of Battenberg 
was here proclaimed Bulganan prince (1879) Here the Bulganan 
constituent assembly sat, all meetings of the Grand Sobranye 
{see Bulgaria, ConstttuHon) are held here, and the independent 
kingdom of Bulgaria was proclaimed m the church of the Fort> 
Martyrs (Oct 5, 1908) (CAM) 

TROAD see Troy 

TROCHEE or Choree, literally the “running^' or ^‘danang" 
foot (-'*') (Gr rpkxuvy to run, and xoptn^ a band of dancers) 
Trochaic metre is of several kinds, usually desenbed by the 
number of metray or groups of two trochees, which they contain, 
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OS the dimeter 

Roma Roma, \ cerne quanta 

Comrades, leave me ] here a little 

consisting of two m^tra or four trochees The commonest form, 
especially in ancient drama, is the tetrameter catolecHc or sep 
tenanus (four metra or eight trochees, lacking the final syllable), 

as 

Koma Ronm,J cerne quanta | sit deum bcnjigmtis 

(^omrades, leave me 1 here a little, | while as yet ^tis | early morn 

TROCHOPHORE or TROCHOSPHERE, the names 
applied to the free-swimmmg hrval form of the segmented worms 
or Annelida iqv) and to the very similar (first) larval stage of 
the Lamellibranchia (bivalves) and Gastropoda (univalves) 
(qqv) among the Mollusca v ) 

TROCHU, LOUIS JULES (1815-1896), French general, 
was born at Palais (Belle He en-Mer) on March 12, 1815 He 
served as a captain m Algeria and as a colonel throughout the 
Crimean campaign He commanded a division in the Italian 
campaign of 1859 In 1866 he was employed at the ministry 
of war m the preparation of army reorganization schemes 
ind he published anonymously in the following year UArmie 
francatw en 1^67^ a work inspired with Orleanist sentiment, which 
brought him into bad odour at court He left the war office on 
half pay, and was refused a command in the field at the out- 
break of the Franco German War After the earlier disasters m 
1870, he was appointed by the emperor first commandant of the 
troops of Ch&lons camp, and soon afterwards (Aug 17) governor 
of Paris and commander in chief of all the forces destined for 
the defence of the capital, including some 1 20,000 regular troops, 
80 000 mobiles and 330,000 N itional Guards He put Pans in 
a state of defence, and showed himself a master of the passive 
defensive At the revolution of Sept 4 he became president of 
the government of national defence His ‘‘plan” for defending the 
city tailed, the successive sorties were unsuccessful and when 
npitulation became inevitable he resigned the governorship of 
Pans on Jan 22, 1871 to General Vmoy, retaining the presidency 
of the government until after the armistice m February He was 
elected to the National Assembly by eight departments, and sat 
for Morbihan In July 1872 he retired from political life and in 
1873 from the army He published m 1873 Pour la v 4 r%U et pour 
la justice f in justification of the government of national defence, 
and m 1879 VArm^e jraiu^aut en iS^g, par im offiaer en rttratte 
He died at Tours on Oct 7 1896 
TROELSTRA, PIETER JELLES (i860- ), Dutch 

Socialist leader, was born at Leeuwarden and educated for the 
legal profession at the University of Groningen but early aban 
doned it for politics and journalism He adopted Socialist opin- 
ions and becoming dissatisfied with the leadership of Domela 
Nicurenhuis, under whom Dutch Socialism had assumed an ex- 
tremist complexion bordering on anarchism, he founded the 
Social Democratic Workers' Party in 1894 for the constitutional 
achievement of Socialism In 1913 the Liberal party offered the 
Sociilists three seats in a government which would include m 
Its programme universal suffrage and old age pensions This 
Troelstra refused, on the assumption that the entrance of the 
Socialists into the government would strengthen the opposition to 
universal suffrage His point of view was approved by the con 
ference of the party At the elections of 1918, as a result of the 
introduction of universal suffrage, the Socialists scored important 
gams, and under the influence of the German revolution, Troelstra, 
in a remarkable speech m the chamber, called upon the govern- 
inent to resign with a view to the formation of a socialist state 
The leadmg members of his party repudiated his tactics but pres- 
sure was brought to bear upon the government, which resulted 
m the eight hour day and other reforms Thenceforward Troel- 
stra’s influence with the proletariat increased steadily, until in 
1935, owing to failing health, he retired from politics 

TROGIR or TRAU, a seaport of Dalmatia, Yugoslavia 
Pop (1921) 3,354 The town is built upon an island, connected 
with the mamland by a bridge The Venetian loggia is a fine 
5 >pecimen of a i6th century court of justice, and the cathedral 


1$ one of the glones of Dalmatia It is Hungarian Gothic and 
founded m 1200, was only completed m 1450 Trau is a steam 
ship station with a dockyard, and has some trade in fruit and 
wine, the fertile soil producing vines, figs, pomegranates and 
olives The chief industnes are the weaving of raseta, a coarse 
blue serge, and metal work 

Tragurtum, by which name it was known to the Romans, was 
probably colonibed about 380 bc bv Syracusan Greeks from 
Lissa and its name is sometimes derived from rpw7tXoy, a pUci 
near Syracuse In 998 it submitted to Venice but in iio^ it 
acknowledged the supremacy of Hungary, while retaining its 
municipal freedom, and receiving, in 1108, a charter which is 
quoted by Lucio After being plundered bv the Saracens in 1123 
It was ruled for brief periods by Byzantium Hungary and Venice 
In 1242 the Tatars pursued Bela IV of Hungary to Trau but 
were unable to storm the island city which remained m the pos 
session of Hungary till 1413 The Italians attempted to take pos 
sesbion of the town at the close of the World War (1914-18), 
but were driven out by the inhabitants 99% of whom are Slavs 

See T G Jackson, Dalmaita the Quamero and I stria J Oxford 
1887) , E A Freeman, ^ketchei, from the Subject and Neighbour Lands 
of Venice (I ondon iSSi) , and G Lucio Memone tstoriche in 
Tragurto ora deiio Trau (Venice 1673) 

TROGLODYTES, “cave dwellers,” a name applied bv 
ancient writers to different tribes in vinous parts of the world 
Strabo speaks of them in Moesia south of the Danube (\ii 318) 
in the Caucasus (xi 506) but especially in various parts of 
Africa from Libya (xvii 828) to the Red Sea The troglodyte 
Ethiopians of Herodotus (iv 183) m inner Africa, very swift of 
foot, living on lizards and creeping things and with a speech like 
the screech of an owl have been identified with the Tebus of 
Fezzan According to Aristotle (HtU An via 12) a dwarfish race 
of Troglodytes dwelt on tht upper course of the Nile who pos 
sessed horses and were m his opinion the Pvgmits of fable But 
the best known of these African cave dwelkrs were the inhabit- 
ants of the “Troglodyte country” (T fiojyXoSvriK'fj) on the coast 
of the Red Sea, as far north as the Greek port of Berenice as 
recorded by Diodorus (ni 31) and Photius (p 454 Bekker) 
from Agatharchides of Cnidus, and by Artemidorus m Strabo 
(xvi 776) 

They were a pastoral people, living entirely on the flesh of their 
herds, or m the season of fresh pasture on mingled milk and 
blood But they killed only old or sick cattle (as indeed they 
killed old men who could no longer follow the flock) and the 
butchers were called “unclean ” They gave the name of parent 
to no man, but only to the cattle which provided their subsist 
ence They went almost naked, the women wore necklaces of 
shells as amulets They practised circumcision or an operation of 
d more serious kind The dead bod> its neck and legs bound 
together with withies of the shrub called pahurus, was set up on 
d mound, and pelted with stones amidst the jeers of the onlookers 
until Its face was completely covered with them A goat’s horn 
was then placed above it, and the crowd dispersed with manifes 
tations of joy 

TROGON, the name of birds forming the family Trogonidae 
The trogons are birds of moderate size, the smallest hardly bigger 
than a thrush, the largest less bulky than a crow The bill is wide 
at the gape, which is beset by recurved bristles They seize most 
of their food on the wing Their flight is short, rapid and spas 
modic Their feet are weak and of a unique structure, the second 
toe, which in most birds is the inner anterior one, being reverted 
m all other birds that have two toes before and two behind, the 
outer toe is turned backward The plumage is beautiful and 
characteristic, and the glory of the group culminates m the quezal 
{qv) The plumage is further remarkable for the absence of 
down and for the large size of its contour feathers, which are ex 
tremely soft and so loosely seated as to come off m scores at a 
touch The tail is a characteristic feature, the rectnees being 
often curiously squared at the tip The nidihcation of these 
birds IS in holes of trees, wherein are laid without any beddmg 
two roundish eggs, generally white, but certainly m one species 
(quezal) tinted with bluish green 

The trogons form a very well marked family of Coracuform 
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birds placed near the colies {see Mouse Bird) and swifts {qv) 
The remains of one have been found m the Miocene of France 
This discovery seems to account for the remarkable distribution 
of the trogons at the present day While they chiefly abound m 
the tropics of the New World, they occur too in the tropical parts 
of the Old About sixty species are recognize d which J Gould in 
the second edition of his Monograph of the family (1875) divides 
into seven genera 

TROGUS, GNAEUS POMPEIUS, Roman historian from 
the country of Vocontii in Gallia Narbonensis, nearly contem 
poriry with Livy, flourished during the agt of Augustus The 
name Pompeius was adopted by his grandfithtr, who received 
the citizenship from Pompey Irogus’ books on natural history 
irc frequently quoted by Pliny, his principal work, however, wis 
Histonae Phthpptcae in 44 books, so called because the Mace- 
cloni in empire founded by Philip is the central theme of the narra- 
tive This was a general history of the world, or rather of those 
portions ol it which came under the sway of Alexander and his 
successors Of this great work, we possess only the epitome by 
Justin the prologt or summaries of the 44 books, and fragments 
But even in its present mutilated stite it is often an important 
luthonty for the ancient historv of the Last Ethnographical 
ind geographical excursuses are i special feature of the work 

hi ii^mtnts edit by A Biclowski (iSsi) 1 see also, A H I Hieren, 
D( P Ivniibus et auctoritate (prclixtd to C H I rotscher's 

edition of Justin) , A Enminn on the authontus used bv Irogus for 
Greek and Sicilian history (t88o) A von Gutschmid Vber die Fraf: 
mtntt d(s Pompeius Irogns (18^7), M Schinz Gesihirhte der 
romtschen Liiteratur (2nd cd, 1899) 11, where all tint is known of 
Iimagencs is given, and artick Justin 

TROIA, a town and episcopal see of Apulia, Italy, in the 
province of loggia, situated 1,440 ft above sea level, 7 m N W 
of the station of Gnrdinetto Proia, which is 16 m SW of 
loggia Pop (1921), 6,420 Troia occupies the site of the an 
(lent Aecae, 12 m S of Lmcria, on the Via Traiana Iroia was 
Itself foundtd in 1017 by the Greek prefect Basilius Bugianus 
The cathedril dites from 1107, but the upper part of the lai^ade 
with Its rich sculptures, fine rose window and polychromatic dec 
oration, the choir ipse and the interior were restored early in the 
13th century The bronze doors partly in relief and partly m 
niello (1119-1127) were cast in Beneventum by Oderisius 

TROILUS, m Greek legend son of Priam (or Apollo) and 
Hecuba In the Iliad (xxiv , 2^7) he is already slam before the 
let ion of tht poem commences According to a non Homeric 
tndition (( g , \irgil Acn 1 474), when a mere boy he fell by the 
hand of Achilles In another iccount he was dragged to death 
by his own horses His death formed the subject of a lost tragedy 
by Sophocles The story of Iroilus and Cressida (Caxton, Chiu 
cer, Shakespeare, etc ) is entirely mediaevil 

TROITSK, the name of several Russim settlements, the 
most impiortant of which is the town of Troitsk m the Uralsk Area, 
m 54*^ 4* N, Ci° E, on the Ui, a tributary of the Tobol 
Pop (1926) 2964^ A fort was erected here in 1743 which 
became a centre for trade with the Kirghiz steppe ind Turkestan 
A branch railway now links the town with Chelyabinsk and Sverd 
lovsk, and it is on the great Siberian road It h is tanneries and 
flour mills, the latter supplying the Ural mining district 

TROITSOKOSAVSK, a town of Asiatic Russu, m the 
Buriat Mongol A S S R , m 51° 28' N , 106® E on the kiakhta 
rivtr near its junction with the navigable Selenga, which forms a 
waterway from Asiatic Russia to Mongolia Two miles south of 
It is Russian Kiakhta, on the frontier which adjoins Chinese 
Kiakhta or Mai mai Chen a walled town with a large market- 
phee, and 10 m N , at the confluence of the Kiakhta and Selenga, 
is Ust Kiakhta It was formerly the great route by which Chinese 
tea entered Russia, and its December fair, when Russian leather, 
furs and wool were exchinged for tea, was very important hrom 
1689 to 1727 the trade was a Government monopoly but from 
then till i860 trade was thrown open to private merchants and as 
ill trade across the Chinese frontier was by law compelled to 
pass through it the town increased greatly m importance In 
1S60 however the whole frontier was declared open, and Kiakhta 
declined, the Pransbaikal railway further diminished its impor- 


tance Th^ combined population of Troitsokosavsk and Kiakhta 
was only 8,903 in 1926 Gold and osmindium are found in the 
district, and salt is worked A railway is projected to link Ver 
khne Udmsk with Kiakhta, and this might restore the prospentv 
of the town, as there is a great market for leather m Mongolia 
which has no tanneries, raw hides are often sent via this route to 
be dressed and re exported The altitude is 2,600 ft , and the 
climate severe (average January temperature, —184® F, average 
July, 67 I® F, and of the annual rainfall of 11 in, 75 fall in 
July and August) The town was a storm centre m the post 1917 
period, and was the scene of the massacre of 800 Bolshevik 
prisoners m 1920 by order of the Cossack ataman Semyonov 

TROJAN PLANETS, a group of asteroids revolving round 
the sun in the same period as Jupiter Joseph Louis Lagrange in 
his essay on the problem of Three Bodies (1772), noted certain 
simple cases in which an exact solution could be found by elemen 
tary methods In some of these the bodies remained m a rotating 
straight line, these cases are unstable, and of httle practical im 
portance though it has been suggested that the Gegenschtin, or 
Counterglow, may be due to particles connected m this manner 
with the sun and earth The most interesting case is that in which 
three musses (equal or unequal) S, J, T, whose centre of gravity 
IS G, arc situated at the angular points of an equilateial triangle 
Then, if they are projected in the plane of the triangle, with veloc 
iticb proportional to GS, GJ, GT, m directions making equal angles 
with GS GJ, GT in the same direction of angular motion, they 
will describe ellipses m the same period, exactly as though they 
were p irticles moving under accelerations directed towards G and 
proportional to their distances from G, further, the triangle SJT 
will remain equilateral throughout the motion, though it will varv 
in size unless the orbits round G are circular 

This case, like the others, was regarded simply as a mathemati 
cal curiosity till the year 1906 On Feb 22 in that year Prof Max 
Wolf, in the course of the systematic search for new planets that 
is c irned on by photography at Konigstuhl Observ itory, Heidel 
berg, found a faint planet, provisionally lettered IG, which sub 
sequently received the permanent number 588 and the name 
Achilles Its orbit was calculated by Dr Berbcnch at the Berlin 
Rechenmstitut, he found that its period was almost exactly the 
same as that of Jupiter (ii 86 years) Thereupon Prof Charlier 
of Lund Observatory, noting that Achilles was about 55^° in front 
of Jupiter, as seen from the sun, suggested that this was an ex 
ample in the heavens of the equilateral eonhguration which La 
grange had deduced by theory It was seen, of course, that the 
ide il conditions were not exactly fulhlled, the inclination of Achil 
les to the ecliptic is loj®, and its eccentricity ^ — much larger than 
the corresponding elements of Jupiter’s orbit But it was conjee 
tured that since the equilateral configuration is stable, these devia 
lions would simply produce periodic oscillations about that eon 
figuration 

Aehilles did not long remain the sole example of this type of 
motion, No 617 Patroclus was found m the same year, and 624 
Hector in the following year Three more members were subsc 
quently found, 659 Nestor, 884 Pnamus and 91 1 Agamemnon 
Of these Achilles, Hector, Nestor, Agamemnon are about Co® 
ahead of Jupiter (greater longitude), while Patroelus and Pnamus 
are 60® behind It is unfortunate that the obvious plan was not 
followed of giving Greek names to those on one side, Trojan names 
to the other, but it would cause confusion to change now 

The Trojans seem to be among the larger members of the aster 
Old group Their diameters, estimated from their light, are of the 
order of 150 miles, which is greater than that of Juno, one of the 
original four asteroids This diameter, however, is only one five 
hundredth of that of Jupiter, so that, even if we assign to them 
double the density of Jupiter, the mass of each of them is only 
about one fifty millionth of lus This is, of course, too small to 
produce any sensible effect on Jupter, and the point G in the tri 
angle may be taken as the centre of gravity of the sun and Jupiter 
This IS distant from the sun’s centre by xAti 
triangle, or 461,000 miles, which places it just outside the sun’s 
surface This is the point which would be the centre of revolution 
under the strict Lagrangian configuration It is obvious, however, 
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that the actual motion is far from exhibiting the Lagrangian sim- 
plicity and uniformity, the inclination of two of the Trojans is 
over 20®, and their eccentncities are also considerable 

The question of the stabihty of the motion under these condi- 
tions has engaged the attention of at least three mathematicians 
The first m the field was L J Linders, who followed a method in- 
dicated by Poincar6 (Logons de Mdc Cel §64), and obtained a 
iirst approximation to the resulting motion, which he found to be 
stable within certain limits of departure from the Lagrangian 
configuration He found that the period of revolution of a Trojan 
planet would oscillate between 4222 and 4 442 days that of Jupi- 
ter being 4,332 days, or ii 86 years The greatest departure in 
ingle from the mean position is 17}:® He found that there would 
be long period oscillations whose duration is about 1 50 years Prof 
L W Brown in 1911 studied the problem on the same lines as 
Prof Sir G Darwin had used in his investigations on periodic 
Dibits He treated the motion of Jupiter round the^sun as exactly 
circular, and referred the motion of the asteroid to the revolving 
line joining Jupiter to the sun The nearest approach of the aster- 
oid to Jupiter compatible with stability was found to be about two 
astronomical units, or 23^® W M Smart (1917) carried Lind- 
ers’s work to a further order of approximation, but he still consid- 
ered Jupiter as moving in a cirdt He showed that the oscillations 
of the Trojans could be divided into two classes (i) those arising 
directly from the inclination and eccentricity of the Trojans the 
period of these is about 12 years (2) a much slower oscillation, 
which may very approximately be represented as harmonic motion 
m an ellipse whose shorter axis is directed towards the sun the 
longer axis being i8| times the length of the shorter The period 
in which this ellipse is described is 14782 years, just 12^ times 
Jupiter s period of revolution 

Two further papers by Prof E W Brown deal more directly 
with the actual Trojans than his earlier one which deals with ideal 
c ists He reduced the theory to a numerical form and showed 
his approximations sulhee to represent the observations of Achilles, 
extending over many years, within a few seconds of arc He 
ilso examined the stability of the motion, it is stable as far as the 
sun and Jupiter art concerned, but the action of other planets es- 
pecially Saturn may in a very long period (of the order of a million 
vcirs) cause the Trojans to approach too near to Jupiter after 
which the character of their motion will be changed, and they will 
(case to be Trojans However, since the age of the planetary sys 
tem IS estimated as thousands of millions of years and at least six 
Trojans still survive, it would seem that such disturbing action on 
Saturn’s part can only under exceptional circumstances lead to the 
expulsion of a Trojan, otherwise none of them would survive, for 
It does not appear likely that Saturn cm reverse its action and 
turn non Trojans into Trojans Any asteroids that hid once been 
Irojans would continue to make near approaches to Jupiter s orbit 
It seems possible that the rcmirkable asteroid 944 Hidalgo (ue 
Minor Planet) m ly once hive been a Trojan, but no other aster 
Olds are known that fulfil the conditions 

The existence of the Trojans suggests that in the early days of 
the planetary system a large amount of scattered matter was cir- 
culating round the sun at the same distance as Jupiter, of which 
the Trojans have survived in virtue of the stabihty of thur con- 
figuration while the remainder has had its period changed or been 
absorbed by Jupiter 

Some may imagine that, as there are several Trojans on the 
same side of Jupiter with a common point as their centre of oscil 
htion, there is some danger of collision between them Such dan 
ger is very remote, for the length of their swings exceeds 100,000,- 
000m, and these are performed in different directions, also the 
times at which they reach the ends of their swings are different, 
though the periods of the different swmgs are nearly the same for 
all of them 

Ribliooraphy — L J Linders Paper in Stockholm Vet Akad 
Arkiv for Matemattk und Phystk, Band iv , No 20 , E W Brown, 
Papers in Monthly Notices of R A S vol Ixxi , pp 438 and 454 
(igii), W M Smart, Paper in Memoirs of R AS vol Ixii , p 79, 
L W Brown, Papers in Transactions of Yale University Observatory^ 
vol 111 , parts I and 3 (A C D C ) 
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TROLLE, HERLUF (1316-1565), Danish naval hero was 
born on Jan 14, 1516, at Lillo At the age of nineteen Irollc 
went to Vor Frue Skolc at Copenhagen subsequently completing 
his studies at Wittenberg, where he adopted the views of 
Melanchthon with whom he was m intimate correspondence for 
some years His marriage with Brigitte, the daughter of Lord 
Treasurer Mogeiis Gjoe brought him a rich inheritance md in 
1557 he took his seat m the senate Both Christian III and 
Frederick II had a very high opinion of Frolics trustworthiness 
and ability and employed him m various diplomatic missions 
Trolle was indeed, richly endowed by nature, and his handsome 
face and lively nature made him popular everywhere His one 
enemy was his wife s nephew, Pedcr Oxe, the subsequently dis 
anguished finance minister, whose narrow, grasping ways espc 
cially as the two men were near neighbours, did not contribute 
towards family harmony In 1559 Trolle was appointed admin 1 
and inspector of the fleet, and m 1563 he sui)crst(kd the aged 
Pedcr Skram as admiral m chief On Miy 10 he put to sea with 
twenty one ships of the line and five smaller vessels and, after 
uniting with a Lubeck squadron of six liners, encountered off the 
isle of dland, a superior Swedish fleet of thirty eight ships under 
Jacob Bdgge Supported by two other Danish ships Trollt at 
tacked the Swedish flagship ‘Makalos ’ (Matchless) then the 
lirgest flagship in northern waters but was beaten off at night 
fall The hght was renewed at six 0 clock the following morning 
when the “Makalos ’ was again attacked md forced to surrender 
but blew up immediately afterwards, no fewer than 300 Lubeck 
and Danish sailors j)enshing with her The Swedish admiral wjs 
captured, and the remnant of the Swedish fleet took refuge it 
Stockholm Despite the damage done to his own fleet and flagship 
“I ortuna by this victory, Trolle, on Aug 14, fought another but 
indecisive iction with a second Swedish fleet under klis Horn 
and kept the sea till Oct 13 Trolle sjHJnt the winter partly at his 
castle of Hcrlufsholm completing his long cherished plan of estab 
lishing x school for all classes, and partly it Copenhagen equipping 
a new fleet for the ensuing cimpaign On June 1 1565 he sit 
sail with twenty eight liners which were reinforced off I cmern b> 
five Lubeck vessels klas Horn had put to sea still earlier with a 
superior fleet and the two admirals encountered off I chmarn on 
June 4 I he fight was severe but indecisive, and both commanders 
hnally sepiiattd to repair their ships Trolle was severely 
wounded m the thigh and shoulder, but he insisted on being the 
last to receive the surgeon s attention He died of his wounds at 
Copenhagen on June 25 

TROLLHATTAN, i town of Sweden in the district (Iqu) 
of Elfsborg, 45 m b> rail N by F of Gothenburg Pop (1926), 
13,923 It lus on the left (east) bank of the Gola at the point 
where that river descends 108 ft in the (ours( of nc irly a mile b> 
the famous falls of Irollhattan (six m number) and several 
rapids Flic scenic setting of the falls is not striking, but the 
great volume of water nearly 18,000 cu ft per second, renders 
them most imposing The narrowed river here surrounds several 
islands, on either side of one of which (Toppo) arc the first falls 
of the series, Toppo and ljuf Ihese are 42 ft m height I he 
water power is used in rolling mills a cellulose factory and other 
works The electric works supply power to Gothenburg and other 
Swedish towns (Sec Gota ) 

TROLLOPE, ANTHONY (1815-1882), English novelist 
was born in London, April 24, 1815 He came of a family which 
engaged in literary pursuits His father, Thomas Anthony 
Trojlopl (1774-1835) was a learned but unbusinesslike bir 
mter, who spent much time on an Encyclopedia Ecclesiastii a and 
gave up law for farming, with rum as the result His mother 
Frances Milton Trollope (1780-1863) went with her husband 
to Cincinnati to retrieve their fortunes by running a fancy goods 
shop and coming back disappointed achieved notoriety and roused 
violent resentment by her caustic book, Domestic Manners of the 
Amet leans (1832) She afterwards wrote some fifty novels ind 
books of travel, and maintained the family by her literary earn 
mgs, her best novel being The Vicar of Wrfxhill (1837) and I In 
ll tdow Barnahy (1839), a fair second (See I ranees Trollopi, 
her Life and Literary Work, 1893 by her daughter in law ) Her 
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eldest son, Thomas Adolphus Trollope (iSto-92), was a popu- 
lar writer of novels and miscellaneous works, largely on Italian 
subjects, his adopted home being m Florence His second wife, 
Frances Eleanor Trollope, also a novelist, collaborated with 
him in Homes and Haunts of Italian Poets (1881) 

Anthony, who was the third son, gave an unvarmshed account 
of his unhappy youth in his Autobtof^raphy (which was edited by 
his son Henry M Trollope in 1883), an extraordinarily can- 
did book that had a disillusioning effect on too fervid admirers 
by giving away the secrets of his workshop It probably caused 
the long eclipse of his fame, which has recently been followed 
by a striking renewal During the family impecumosity, he was 
a day boy at Winchester and Harrow, and suffered pangs through 
his shabby and dirty apfieannce, and the unpopularity and gen 
eral discouragtinent which were the result He reached the verge 
of manhood almost as ignorant as if he had had no schoohng at all, 
yet he tried to start in life by taking the post of classical usher 
in a private school in Brussels But he received the offer of a 
clerkship in the General Post Office, London, and after a farcical 
pretence at an examination was apptnnted (1834) lor the seven 
years of his service here, his salary was small, he was in debt, 
troubled with awkward love affairs, and often in hot water with 
his superiors Then he was transferred to Ireland (1841) as a 
surveyors clerk, with 1 moderate sahry but liberal allowances 
and the duties of a sort of travelling inspector The change 
brought out a business capicity hitherto unsuspected He enjoyed 
a comfortable income, he bad time m spite of a busy life to 
indulge freely in hunting, he consorted with people of all classes | 
and began to stock his memory for the long cherished purpose 
of trying his hand at fiction, and in 1S44 he married an English 
hdy, Rose Heseltine, whom he had met m Ireland, and estab- 
lished himself in a house at Clonmel 

Trollope’s first two novels, The Maedermots of Bally cloran 
(1847) and The Kelly s and the 0 *Kellys (1848), failures though ! 
they proved are examples of his thoroughness in making himself | 
acquainted with a given sphere of life, as he was afterwards to 
do with ckneal society political life, and legal affairs, and also 
of his aptitude for developing a good story casually heard The 
first is dirk and pathetic the second has many sparkling scenes, 
neither is the work of a Carleton or Banim, but both steer clear of 
the mere stagt Irishman of I ever and Lover Trollope perse 
vered but a historic il novel, La Vcfid^e (1850) deservedly fell 
fiat 

A chanct visit to Silisbury Close give him his idea for The 
Warden (1855) the simple, touching, but humorous story of a 
precentor m a cathedral town who out of sensitiveness to public 
criticism resigns the well paid office of warden to an ancient 
charity Mr Harding and his blustering son in law Archdeacon 
Grantly reappear with other clerical dignitaries their wives, 
families and friends, including the famous “Bishopess” Mrs 
Proudie, the unctuous and pushful Mr Slope, and the epicurean 
Dr Stanhope and his disreputable children, in Barchester Towers 
(1857) The “Barsetshirc Chronicles” were thus launched, bnng- 
mg their author praise and m due time, substantial profit Trol- 
lope was now inspector of rural deliveries for the south west of 
Ireland with a roving commission that suited his tastes, 5cop)e for 
improvements on which he prided himself, and plenty of time for 
hunting He is said to have been the inventor of the pillar-box 
His ability and his expenenee of Post Office business led to his 
being sent on a mission to the West Indies (1858) which gave 
him material for a travel-book The West Indies and the Spanish 
Main (1859) Other official journeys took him to Egypt (1858) 
the United States (1862), Australia and New Zealand (1871-72), 
and South Africa (1878) and resulted m further gossipy narra 
lives and several tales He got himself transferred to England 
(1859), taking charge of the eastern postal district and setthng 
m a house at Waltham Cross He retired from the Post Office 
(1867), out of annoyance at being passed over for promotion 
Trollope was instrumental in starting the Fortnightly Review 
(1865), edited the St PauPs Magazine (1868), rather disastrously, 
and was a contributor to Comhtll, Blackwood and other periodi 
cals He stood for Beverley (1868) but only acquired useful 
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experience for future novels of political life 

All this time he was steadily writing fiction The first of his 
books to bnng him remuneration was The Three Clerks (1858), 
a poor novel of the Civil Service which sold for £250 But before 
long, he tells us in the Autobiography, he was earning on the 
average £4,500 a year, and m one instance he received £3,525; 
for a single book An enormous output— for, besides more than 
fifty novels he wrote much else, and believed that no wnter had 
made a larger contnbution to letters in an equal space of time — 
was rendered possible by a methodical apportionment of the 
24 hours He rose regularly at 5 30 a m , wrote steadily for two 
hours and a half, at the rate of 250 words every quarter of an 
hour, and thus calculated each book as so many days’ work, which 
was carefully checked ofi as it proceeded Yet he found leisure 
to hunt three times a week during the season, played whist daily, 
and had plenty of time for social enjoyments He lived in London 
for about eight years (1872-80), and then removed to the village 
of Halting, under the Sussex Downs He was staying In town 
when he died of paralysis, Dec 6, 1882 

Trollope was a big, bluff, vociferous person, whose blustering 
and overbearing ways offended some, but whose John Bull phil 
istmism did not conceal an essential honesty and good nature and 
a tender heart He thought Pndi and Prejudice the greatest novel 
m the language, and he idolized Thackeray, but he was as far 
from the exquisite art of the one writer as from the perfect 
mastery and irony of the other With perhaps too much fidelity 
to the usual and commonplace he depicted the great middle class 
as It was in mid Victorian times He was a “character-monger’ 
of first rate quality, who showed his personages moving in their 
own little spheres, and as he widened his circle of characters took 
m a larger sweep until he embraced almost as large and diversified 
a world as that surveyed by Thackeray Among the characters 
that stand out along with the two or three already mentioned 
Mr Crawley, the grimly pathetic hero of The LaH Chronicle of 
Barset^ the wicked but delightful Signora Nerom, Lucy Robarts 
the best of many admirable heroines (unless Lady Glencora be 
preferred to that place), her husband, Mr Plantagenct Palliser 
afterwards Duke of Omnium, Lady Lufton, and that shrewd and 
downright person Miss Dunstable, with such different examples of 
the unattractive in life turned to artistic account as Mr Sowerby 
and Mr Chaffanbrass — these make a notable gallery and are only 
a selection from the catalogue Other characters show uncertainty 
of touch and a failure of motivation Trollope was best at a sort 
of coarse or at any rate very broad comedy but he also had a 
command of real pathos Tragedy was outside his scope He 
revelled in mankind’s idiosyncrasies but shirked the closer scru 
tiny into the byways of conscience just as he was shy of the 
spiritual questions which must surely have played some part in 
the lives of his clerical personages George Eliot his contempo 
rary would have dealt with Mr Harding and Mr Crawley in a 
totally different way 

Besides The Wardtfi and Barchester Towers the Barchester senes 
comprises ---Dr Thorne (1858), Framley Parsonage (1864), The Small 
House at AlUngton (1864), and The Last Chronicle of Barset (1867) 
The best of Trollope outside that senes, besides such as arc named 
above, are probably Ortey Farm (1862) Can You Forgive Her 
(1864), Phtneas Finn (1869) and its sequel Phineas Redux (1874) 
The Claverings (1867), The Belton Estate (1866), He Knew He 
was Right (1869), The Vicar of Bullhampton (1870), The Eustact 
Diamonds (1873), The Way We Live Now (1875), The American 
Senator (1877), The Duke's Children (1880), AyMs Angel (1881) 
and Mr Scarborough'^ Family (1883) Trollope’s iutobiography was 
edited by his son (i88s) The best biography is T H S Escott’s 
Anthony Trollope, Hts Work, Associates and Literary Originals (1913) 
which may be supplemented by Michael Sadleir’s Trollope^ a Com 
mentary (1927^, H Walpole’s Trollope (‘^English Men of Letters,” 
1928), Leslie Stephen’s Studies of a Bwgrapher, IV 690a), Henry 
James’s Partial Portraits (1888), and Professor Saintsburv’s “TroUopt 
Revisited” (Essays and Studies by members of the English Assodaiton 
VI, 1920) (E A Ba) 

TROMBA MARINA or MARINE TRUMPET* an ob 

sdetc bowed instrument about 6ft in length, with an outline some 
what recalling that of an elongated cricket bat It consisted of a 
body and neck in the shape of a truncated cone restmg off 
triangular base In the days of Michael Praetonus it*^ 
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length WEB 7ftk 3m and the three sides at the base measured 7m , 
tapenng to am at the neck These measurements vaned con 
siderably, as did also the shape of the body and the number of 
strings The bndge had the cunous feature that a portion of its 
foot was left loose so that it vibrated against the belly with every 
movement of the bow, producing a trumpct-like timbre. It is to 
this feature, m conjunction with its gen- 
eral resemblance in contour to the marine 
speaking trumpet of the middle ages, that 
the name of the instrument is doubtless 
due, though other derivations have been 
suggested In Germany, at the time when 
the trumpet was extensively used in the 
churches, nuns often substituted the 
tromba marine, whence the name Nonneftr 
geige The instrument, whose tone was not 
beautiful, fell into disuse during the first 
half of the i8th century 
TROMBONE, an Important member 
of the brass wind family of musical 
instruments formerly known as sackbut 
{qv) The trombone is characterized 
by the slide, consisting of two parallel 
cylindrical tubes, over which two other 
cylindrical tubes, communicating at their 
lower extremities by means of a short 
semicircular pipe, slips without loss 
of air The outer tube, therefore, slides 
upon the inner, thereby altering the total length of tube and 
so modifying the pitch When the slide is closed the instru 
ment is at its highest pitch To the upper end of one of the 
inner tubes is fastened the cup shaped mouthpiece and to the end 
of the other tube is fixed the bell joint, on the proper proportions 
of which depend the acoustic properties of the instrument 
Sound is produced on the trombone, as on the horn, by means 
of the lips stretched like a vibrating reed across the cup mouth- 
piece from rmi to nm, the acoustic principles involved are the 
same for both instruments By overblowing, i c , by the varying 
tension of the lips and pressure of breath, the harmonic senes is 
obtained, which is effective between the second and the tenth 
harmonics, the fundamental being but rarely of practical use 
There are seven positions of the slide on the trombone, each giv 
mg a theoretical fundamental tone and its upper partials a semi 
tone lower than the last, and correspondifig to the seven shifts on 
the violin and to the seven positions on valve instruments These 
seven positions, which give a complete chromatic compass of two 
octaves and a sixth, are found by drawing out the slide a little 
more for each one 
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The quality of tone vanes greatly in the different instruments 
and registers The alto trombone has neither power nor richness 
of tone, but sounds hard and has a timbre between that of a 
trumpet and a French horn The tenor and bass have a full rich 
quahty suitable for heroic, majestic music The contra bass trom- 
bone, formerly little m request in the concert hall, is requured for 
some modern orchestral music 

Besides the shde trombone, which is most largely used, there 
are the valve trombones, and the double-slide trombones The 
former in which the slide is replaced by three pistons permit more 
brilliant execution than the slide instruments, but their tone is 
inferior^ In the double-slide trombone the sliding branches are 
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doubled and their length accordingly halved, thereby making the 
mstrument more compact and lessening the length of the shifts, 
though demanding greater nicety in the adjustment of the slide 

The evolution of the trombone from the buccina is referred to 
m the article on the sackbut (g v ), the name by which the earliest 
draw or slide trumpets, and subsequently the trombones, were 
known m England 

Of all wind instruments the trombone has perhaps been least 
modified in form, changes have occasionally been attempted, but 
for the most part with only trifling success The application of 
ventils or pistons was made for the first time in 1818, m Germany 
but instruments of this kind, though extensively used, have never 
superseded the original slidmg type 

TROMP, the name of two famous Dutch admirals 

1 Martin Harpertzoon Tromp (1597-1653) was born at 
Brielle, South Holland At the age of eight he made a voyage to 
the Last Indies m a merchantmin, but was made pnsoner and 
spent several years on board an English cruiser On making his 
escape to Holland he entered the navy m 1624, and in 1637 was 
made lieutenant admiral In lebruary 1639 he surprised, off the 
Flemish coast near Cravclines, a large Spanish fleet, which he com 
pletely destroyed and m the following September he defeated the 
combined fleets of Spam and Portugal off the English coast-— 
achievements which placed him m the first rank of Dutch naval 
commanders On the outbreak of war with England Iromp ap 
peared in the Downs in command of a large fleet and anchored off 
Dover On the approach of Blake he weighed anchor and stood 
over towards France, but suddenly altered his course and bore 
down on the English fleet, which wis much inferior to his in 
numbers In the engagement which followed (May 19, 1652) he 
had rather the worst of it and drew off with the loss of two ships 
In November he again appeared in command of eighty ships of 

war, and a convoy of 300 merchantmen, which he had undertaken 
to guard past the English coast Blake resolved to attack him, and, 
the two fleets coming to close quarters near Dungeness on Nov 30, 
the English, after severe losses, drew off in the dirkness and 
anchored off Dover, retinng next day to the Downs, while Tromp 
anchored off Boulogne till the Dutch merchantmen had all passed 
beyond danger I he statement that he sailt d up the Channel with 
a broom at his mastht id m token of his ability to sweep the seas 
IS probably mythical In the following Ftbruary (1653), while m 
charge of a large convoy of merchantmen, he maintained a run 
ning fight with the combined English fleets under Blake, Penn and 
Monk off Portland to the sands of Calais, and, though baffling to 
some extent the purposes of the English had the worst of the en 
counter, losing nine ships of war and 30 or 40 merchantmen 
On June 3, he fought an indecisive battle with the English fleet 
under Richard Dean in the Channel, but the arnval of reinforce 
ments under Blake on the following day enabled the English to 
turn the scale against him and he retired to the lexel with the loss 
of seventeen ships Greatly discouraged by the results of the 
battle, the Dutch sent commissioners to Cromwell to treat for 
peace, but the proposal was so coldly received that war was im 
mediately renewed, Tromp again appearing m the Channel towards 
the end of July 1653 In the hotly contested conflict which fol 
lowed with the English under Monk on the 29th Tromp was shot 
by a musket bullet through the heart He was buried with great 
pomp at Delft, where there is a monument to his memoiy 

2 Cornelius Van Tromp (1629-1691), the second son of the 
preceding, was born at Rotterdam on Sept 9, 1629 At the age of 
19 he commanded a small squadron charged to pursue the Barbarv 
pirates In 1652 and 1653 he served m Van Galen s fleet in the 
Mediterranean, and after the action with the English fleet off Leg 
horn on March 13, 1653, m which Van Galen was killed, Tromp 
was promoted to be rear admiral On July 13, 1665 his squadron 

was, by a hard stroke of ill-fortune, defeated by the English under 
the duke of York In the following year Tromp served under 
De Ruyter, and on account of De Ruyter's complaints of his neg- 
ligence in the action of Aug 5, he was deprived of his command 
He was, however, reinstated in 1673 by the stadtholder William, 
afterwards kmg of England, and in the actions of June 7, and 14, 
against the allied fleets of England and France, manifested a skill 
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and bravery which completely justified his reappointment In 
1675 he visited Fngland, where he was received with honour by 
King Charles II In the following year he was named lieutenant 
admiral of the United Provinces He died at Amsterdam, on May 
29, 1691, shortly after he had been appointed to the command of 
a fleet against France Like his father he was buried at Delft 

See H dc Jager, II cl Geslacht Tromp (1883) , and T de Liefde, 
Great Dutch Admirals (trans 1873) 

TR0MS6, a seaport of Norway, capital of the amt (county) 
and stijt (diocese) of the same name on the north western coast 
Pop (1927) 11,241 It stands on an islet between Kvalo and the 
miinland The town has fish oil factories, tanneries, and makes 
boots and shoes, also boats for the fishing and whahng The 
buildings, many of wood, include the town hall and a museum 
Scilskins and other furs, dried and smoked fish, and whale and 
seal oil, are exported, and the herring fishery is very productive 

TRONDHJEM (trond'yem) or Throndhjem, a city and sea 
port of Norway, chief town of the diocese of Trondhjem and the 
county of South Trondhjem, 384 m by rail N of Oslo Pop 
(^9^7) 55 716 It lies on the Trondhjem fjord on a peninsula 
between the fjord and the River Nid The houses are principally 
of wood The prmcipil building is the cathedral, dating m part 
from the close of the nth century, but chiefly of the 12th and 
iph centuries It suffered from repeated fires, chiefly in the 
1 7th century but was restored and is now the finest church m Nor- 
wiy ind the scene of the coronation of the Norwegian sovereigns 
The port has reguhr communication with all the Norwegian coast 
towns, ilso Hull Newcastle, Hamburg, etc and trides in timber 
wood pulp oil, fish copper etc The industries include shipbuild 
ing fish curing and there are siw mills and machine shops 

Trondhjem, origin illy Nidaros, to which name it reverted as 
from January, 1930, was founded by Ohf Tryggvason, who built 
a ro>al residence and a church here in 996 It was made an 
archbishopric in 1152, and was the capital until 1380 The city 
It tuned Its highest develc^pment ibout the latter half of the 13th 
century by which time it had become m important pilgrimage 
centre and had 13 churches It sustained frequent sieges Its im 
portanee declined about the time of the Reformation but during 
the present century is 4 port with modern facilities and a consid 
crable trade, it has grown rapidly Since 1921 it has been con 
nected with Oslo by the Dovre railway 

TROON, municipal burgh seaport and watering pi lee of 
Ayrshire, Scotland Pop (1921) 9474 It is situated 6 m N by 
W of Ayr and 35 m SW of Glasgow by the LMS rulway 
It has 1 fine natural hirbour with a breakwater 3000 ft long 
and two griving docks Shipbuilding is the leading industry, coal 
the chief export and iron the chief import 

TROPHY (Or rpowaLOv), a memorul of \ictory set up on 
the field of b ittle at the spot where the enemy had been routed It 
consisted of captured arms and standards hung upon a tree (pref- 
erably an olne or in oak) and booty heaped up at its foot 
dedic ited to the god to whom the victory was attributed If no 
suitable tree was at hand a lopped trunk was fixed in the ground 
on an eminence The tree or trunk bore an inscription containing 
the names of the god and the combatants, a list of the booty and 
the chief incidents of the b ittle In the case of a naval victory 
the trophy, composed of the beaks of ships, was set up on the 
nearest beach and consecrited to Poseidon It was regarded as 
a sacrilege to destroy a trophy since it was dedicated to a god 

To facilitate reconciliation with their conquered foes, neither 
the Macedonians nor the Romans in early times erected such 
trophies The Romans showed a preference for setting up the 
memorials of victory in Rome rather than on the field of battle 
such were the trophies of Marius recording his victories over 
fugurtha and the (.imbri and Teutones In imperial times their 
place was taktn by columns or triumphal arches (Tf^ Rome 
Archaeology) 

TROPICAL AGRICULTURE Modern industry receives 
from tropical regions two thirds of the sugar entenng interna 
tional trade From the tropics come the world’s bananas, pine- 
apples dates, vegetable oils, the indispensable beverage materials, 
cottce, cacao, and tea, sisal and henequen, and related fibres, 


abaca, jute, kapok, quinine, camphor, and other medicinal matt 
rials, dyes, and tannins Numerous other products extensively 
used m the tropics may yet become better known in northern 
countries, such as tbq cassava (manioc, yuca, tapioca), plantains 
yams, taro, dasheens, and other root crops, palm sugar, the bev 
erages mat6 and kola, and the valuable fruits, avocado, mango, 
papaya, durian, mangosteen, etc 


Tabic Showing Production of Some Important Tropical Crops 
World Production 
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23,326,935 long tons 

30,095,000 bags of 60 kilos 

3,955,000 metric qumtals 
505,281 „ tons 

653,833 long tons 

854,486,000 metric quintals 

239,000 tons 


I Many important crops which originated in the tropics are now 
extensively cultivated in temperate and sub tropical zones Among 
these are oranges and other citrus fruits, cotton, maize, melons 
beans, sweet potatoes, and tobacco There are still hundreds of 
little known species of fruits, nuts, oil plants, gums, and fibres 
awaiting development 

I orest products are among the oldest known tropical exports 
The tropics have long been the source of the world s precious 
cabinet woods, such as mahogany, Spanish cedar, rosewood, satin 
wood, and many others They have provided many useful forest 
byproducts, chief among which are rubber, balata, and gutti 
percha essential for cable insulation, chicle, and other gums bo 
wide has been the demand for tropical forest products that the 
world no longer depends wholly for its supply on the wild forests, 
but now produces rubber, mahogany, and other forest materials 
from plantations, often grown m associ ition with food crops 
When compared with farming methods in North Amenca and 
Europe, tropical agriculture is characterized by the employment 
of much hand labour, using crude, simple tools, and by a very 
limited use of labour saving implements The production per 
cipita IS small and the standards of living low As a result, m 
most tropical countries native methods of tilling the soil arc tx 
ticmcly primitive The land is often m communal or tribal owner 
ship ind agriculture becomes a shifting, nomadic procedure, m 
which patches of forest are cut and burned and a mixture of 
crops planted At the end of a f(w years the land is abandoned 
ind another patch cleared and cultivated 
Within the last century plantation or estate systems have been 
introduced by Europeans and Americans for the production ot 
export crops of sugar, rubber, 6offec, fruits, and fibres, under 
modern scientific methods, with native labour and white manage 
ment Conspicuous in this field are the sugar plantations of Javi 
Haw ill, Cuba, and Porto Rieo, the rubber estates of Java md 
Sumatra Malaya, and Ceylon, the banana industry of the Canb 
bean region, where one company alone cultivates 450 000 acres 
of land in six or eight countries, operates i 600 m of railroads and 
1 large fleet of ships, has two sugar mills and a refinery, and main 
tains a chain of excellent hospitals and a research division with 
scientific laboratories and experimental fields 
Under the leadership of scientific methods, a revolution in trop 
ical agriculture is in progress Great changes are being wrought 
Enormous improvements have been achieved by breeding varieties 
of plants and live stock and by the culture of crops and the curing 
processing, preservation and shipment of tropical products Ex 
penment stations are maintained m almost every country Notable 
instances of the latter are found m Java, Sumatra, and Hawaii 
Tropical industries attain success m the proportion that they em 
ploy and liberally support scientific research Thus, the Dutch m 
Java have originated disease resistant sugar canes with higher 
sugar content, they have improved cinchona and transplanted 
quinine production from the Andean countnes, and are now pro 
ciucing a better palm oil than Africa Rubber, in hke manner, his 
been taken from the Amazon to the Orient 
It has been predicted that northern countnes will eventually 
be unable to produce sufficient food for their increasing popula 
tion and that the tropics will supply this deficiency The impor 
tance of the r 61 e the tropics are destined to play m this production 
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of foodstuffs for the northern races is a complex and still unset- 
tled problem Among the factors are the vast areas of unde- 
veloped land m tropical America, Africa, and portions of the 
middle East (Borneo, New Guinea, Sumatra) , the tendency of the 
native people to multiply as health conditions improve, the in- 
creasing importation of northern foodstuffs mto tropical coun- 
tries, and the disinchnation of northern races to change their 
food habits and to consume tropical vegetables, fruits, and cereals 

On the other hand, the tropics can be depended upon to supply 
the world with all its prospective needs of rubber, sugar, vege- 
table oils, beverages, hard fibres, spices, and similar tropical 
commodities In fact, these can be grown on a relatively limited 
area, and their culture can not be greatly extended without glut- 
ting markets and depressing prices below the cost of production 

Consult the articles on Rubbfr, Sugar, Coffee, Rice, Tea, etc , 
and on India, Brazil, East Indies, West Indies, Ceylon, etc 

See 0 W Barrett, The 1 ropkat Crops ^ J C Wilhs, Agnadture in 
the Tropics (W A Or) 

TROPICAL MEDICINE. As medicine advances from the 
status of an art to that of a science, so do the bounds which 
demarcate tropical medicine become more faint Few major 
diseases are restncted to the lower latitudes, and tropical medi- 
cine, as here considered, embraces all those maladies which, for 
some reason, prevail especially m the tropics, though not neces- 
sarily limited thereto Some diseases lightly regarded to-day as 
essentially tropical are merely commensurate with a primitive 
stage of civilization, and consequent unhygienic conditions Bu- 
bonic plague smouldered m England for centuries, every few years 
flaring up to epidemic degree, and ceased as an endemic infection 
only about 1679 Cholera was common enough in John Wesley’s 
day to demand a paragraph in his little volume on household 
remedies The Londoner of Charles II ’s time could enjoy a jest 
in Hudthras unintelligible to anyone not familiar with the stages 
of a malaria paroxysm 

The present stimulus to the special study of tropical medicine 
comes from the spread of commerce from causes far back in his- 
tory and from the ever growing complexity of modern conditions 

Special Problems of Tropical Medicine* — Liability to con- 
tract disease m the tropics is not due m the mam to inherent 
change m the individual, but to circumstances generally favour- 
ing a luxuriance of animal life The causative organisms of some 
diseases, e g , malaria and yellow fever, depend for their propaga- 
tion on insects most numerous and active m tropical conditions, 
warmth and humidity are essential for the development of hook- 
worm larvae in the soil, and m such surroundings bacterial life 
m general flourishes most abundantly Though exceptions to these 
rules spring to the mind — typhus fever, a louse borne disease, 
reaches its maximum range under cold weather conditions, and 
the factors governing the transmission of common colds and 
coughs determine the spread of pneumonic plague The newcomer 
to the tropics is faced by all these potential dangers 

Preventive medicine has done him one great disservice Bom 
in pre hygiene times, he would almost certainly have acquired a 
natural immunity to a variety of diseases which nowadays m his 
own country he escapes, but to which the native, surviving child- 
hood, is relatively immune This risistance to diseise, previously 
believed a racial characteristic, is now generally considered a per- 
sonal immunity gamed by the individual during eirly life As 
regards this aspect of malaria in natives, Chnstopherson has 
shown that in hyper endemic areas children pass through a period 
of acute infestation lasting for about two years During this time 
mamfestations of the disease are practically continuous A stage 
of immune infestation is then reached which lasts through child- 
hood into adult life Whatever the nature of the immunity it is 
sufficient to enable adults, under conditions that lead to intense 
infection m the child, to live infected but without suffering 
appreciably from sickness dt^e to malaria 

The northern sojourner m the tropics may complicate the 
problems of tropical medicine, already sufficiently involved, by 
an unwillingness to adapt his regimen and habits to new surround- 
ings Therefore, physiological changes, including alterations m 
the functioning of the endocrine glands, may result, with a con- 
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sequent tram of morbid symptoms Native customs md modes 
of life evolved by the empmeism of years, may repay study A 
temporary adoption of the Indian fashion of weanng the shirt 
outside the trousers has m practice averted the threatened onset 
of heat stroke The early inhabitants of Northern Afnci cooled 
their houses by structural devices which modem architects might 
copy and adapt to the needs of European residents 
Methods of Tropical Medicine — Accurate diagnosis is es 
sentiil to the correct treatment of any disease, this is no new 
knowledge — sayeth the pnnet of physic Avicenna ‘How 
shouldest thou hele a sore and not yknow the cause?’ ” Tht nm 
of modem medicint is to prevent rather than to curt, and m like 
manner a close study of causation is a requisite preliminary to 
wise and successful prevention Therefore a basic knowledge of 
bacteriology, entomology and other branches of medical para sit ol 
ogy IS a necessary part of the training prescribed for students of 
tropical medicine Not every sp)ecies of inophdt s can be mfectc d 
with malana, nor are the breeding habits of all the mahrn 
carrying anophehnes the same A system of dr image which 
eradicates malaria in one locality may h ive no effect m another, 
and actually may intensify the disease in a third blight changes 
m the chemical reactions of water may prevent mosquito breed 
ing, a discovery likely to have far reaching results m mihria 
prevention And thus the importance of these ancillary sciences 
to tropical medicine becomes more obvious every day 
Further, statistical data, when investigated and scrutinized by 
exact methods and eorrel ited with clinical observations, may yield 
valuable information regarding the nature and origin of cliseasc 
If a malady is found to be periodic, the climatic and physical 
changes associated with the rise and fall of the infection miy 
indicate the causal agents, and when their identity is established 
effective measures may be taken against them Rogers’ researches 
show that cholera begins to spread only when the degree of atmos 
phene humidity has reached a certain figure , m consequence, the 
possible commencement of an epidemic cm be foreseen and appro 
priate prophylactic measures undertaken m advance Already trop- 
ical research has achieved great triumphs, and when the true 
economy of preventive medicine is realized more fully in tropic il 
administration, the return in increased efficiency will multiply 
Results — Before the last decade of the rgth century the agent 
responsible for the spread of malaria {qv) was unkno\Mi No 
eye had seen the bacillus of plague, and fleas wf rc thought merely 
unpleasant creatures, rather less scandilous thin lice \ellow 
fever mosquitoes besported themselves unheeded except in so far 
as they might disturb an afternoon’s sic-ta But when Patrick 
Manson argued that some biting insect serves as mtervenient host 
for the nematode parasite of man Ftlaria bancrofti, and turned 
his theory into proven fact, he stood like Cortez on a peal in 
Darien, viewing a new world Following on Mlnson’s example 
and advice and faced by difficulties which would have disheart 
ened most, Ross carried out his laborious researches and finally 
Anopheles was incriminated as the vector of mahrn 
In the old yellow fever {qv) days i Lings ship, the Tigtr 
cruised off Barbados, and out of a complement of 220 buried 
600 men dead of yellow fever within two years, the commander 
as he reported, “still piressing men out of the merchant ships thit 
came m to recruit his number m the room of those that died 
daily” The heroic work of Reed and his collabor itors proved 
that this infection is transmitted through the bite of a mosquito 
Aedes argentetis (Stegomyta fasaata), and Noguchi’s indication of 
a causative micro organism apparently confirmed their work For 
tunately the peculiar breeding habits of the insect vector render 
it relatively easy to control, and m the West Indies to diy yellow 
fever is little more dreaded than m Fngland 
Ankylostomiasis (hookworm) (q v), which reduced the vitalit> 
and lowered the efficiency of millions of people, has been la 
bonously investigated Firm, constant, but inexpensive measures 
of sanitation prevent infection, and recent close study of the fret 
living stages of the worm points to still more effective methods of 
control Schistosomiasis yields to the antimony treatment elab 
orated by Chnstopherson, and the labours of Mi>ain and Suzuki 
and Leiper, showed that the parasites develop 111 water snails 
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vulnerable to attack 

Prior to recognition of the curative properties of mtra-venous 
antimony, kala azar {qv)^ which decimates rich populous tracts 
of Bengal and Assam, killed over 90% of those attacked The 
disease is in process of investigation by a special commission, and 
the mode of transmission so far baf^ng identification, is likely 
to be rcv( ilcd If the active agent proves to be a species of “sand 
fly ’ as has been surmised, the success of the hygienic methods 
adopted in practice will be explained 

The progress of physiological knowledge in the special branch 
of endocrinology has secured success in the treatment of cases 
of sprue {qv) where the restoration of the calcium content of 
the blood has been effected by the administration of parathyroid 
extract 

Cholera and plague may be stayed by prophylactic vaccines, 
and the results of anti typhoid inoculation were one of the medical 
triumphs of the World War The incidence of tropical liver 
abscess has been enormously reduced by the use of emetine, and 
the special “liver ibscess days” — earmarked for surgical opera- 
tions — once a feiturc of some tropical hospitals, are now a thing 
of the past Synthetic chemistry adds to the resources of the 
scientific physicnn of tropical diseases, “Bayer 20‘>” and trypar 
simicle in the treatment of African sleeping sickness have given 
hopeful results while new antimony compounds are replacing 
tartar emetic for intravenous medication, seemingly with all its 
advantages and none of its drawbacks Thus the diseases which 
take so heavy i toll of human life are one by one yielding to 
science and coming under control and the outlook today is 
brighter than even the most optimistic would have dared to 
prophesy some thirty years ago In honouring the men who thus 
hivt extended the science of medicine we should not forget 
those of old time who caught glimpses of truth, often through a 
glass d irkly, but at times with a clearer vision 

Problems of the Future — Lven should scicnee succeed in 
finding a cure for every tropical disease, still other problems 
iwait solution ( an the individual be protected and enabled to 
work as efficiently as in a temperate zoneP Can impairment of 
his vitality and nervous energy be prevented and nornul health 
and longevity secured? Whether or not the tropics can be made 
a safe home for white settlers depends largely on the extent to 
which loi il administration will initiate ind maintain effective and 
scientific systems of sanitation and will educate the indigenous 
population into Wd>s of cleanliness md order Panama sanitary 
methods dependent on abundant capital and a soldierly precision 
of enforcement, are possible onl> in limited and specially favoured 
are IS And in certain tropical localities it is notorious that the 
practice of sanitary law bears little relationship to the excellence 
of the principles embodied in the statute book 

When all these difficulties have been faced and overcome, and 
the lift of white settlers modified in matters of housing, diet, work 
and pla> to meet their altered physical environment, there re 
mams the great question C in i white race settle permanently in 
a tropical countr> and after several generations still retain its 
original stamina and mtntil vigour? In spite of thousands of 
>tars of colonization this question still awaits a final answer 
Heretofore the results of disc ise — chronic malaria and ankylos 
tomiasis stunting body md mind — moral decay, consequent on 
association with lower or even dcbised native modes of life, have 
been confused incxtricabl> with the effects of climate 

The unfavounbk factor in tropical climates has been variously 
identified as the heat or light, rays of the sun the depressing 
monotony of an equable temperatuu, or a high relative humidity, 
the last admittedly trying and affecting both comfort tind ef- 
ficiency Iven so the individual cm be trained to withstand a 
degrtc of temperature intolerable before acclimatisation, but 
whether continued exposure to such temperatures results in some 
subtle change in the nervous system, with loss of vigour and driv 
ing power is a matter of dispute Whatever the responsible 
agency, certainly some diminution in vitality commonly occurs, 
IS is evidenced by the accepted practice of granting home leave 
to government servants and to staffs of business concerns, and this 
from no motives of philanthropy but benusc it pays 


{See also Anthropology, Applied, Colour and Race Prob 
LEMS ) (W P MacA ) 
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TROPICAL REVOLVING STORMS, a generic term, m 
meteorology, used for those disturbances of the general circula 
tion of the atmosphere where the winds, often of destructive 
violence, are characterized by a combined circular and centrif 
ugal movement Such revolving storms have received a variety 
of names in different parts of the world {Set Cyclone, Hurri 
cane, Tornado and Typhoon ) Many descriptions and expla 
nations of them have been given Tor comprehensive, regionally 
arranged bibliography sie Shaw and Austen, Mqnml of Meteor- 
ology (1926) 

TROPIC-BIRD, a genus {Phaethon) of seabirds of the 
order Steganopodes with webbed feet and long forked tails The 
flight is by rapid strokes of the wing The yellow billed tropic bird 
{P flavirastns) has the widest range, inhabiting the Atlantic, 
Indian and Pacific oceans, and breeding on trees in various islands, 
including the Bermudas It lays a single pinkish white egg, mot 
tied with brownish purple The plumage is white, with black 
patches P aethereus is larger and lacks the yellow bill It does 
not occur in the western part of the Indian ocean P rubricauda 
IS still larger and has a red tail and a roseate tinge to the rest of 
the plumage It is confined to the Pacific and Indian oceans The 
tropic birds form the family PhaUhonidae 

TROPINE (Tropanol), one of the simpler chemical products 
into which the poisonous alkaloid atropine {qv)\s converted by 
the action of acids or alkalis Tropine is also poisonous but no 
longer retains the property of dilating the pupil of the eye It 
crystallises in colourless plates melting at 63° C and boiling at 
229° C It is very hygroscopic and readily soluble in water It is a 
strongly basic substance forming crystalline salts with acids 
When warmed with sodium in amyl alcoholic solution, tropine is 
transformed into a stcreoisomcnde, melting at 108® C, and boiling 
at 240° C, identical with the pseudo tropine {yf/ tropine) obtained 
from the alkaloid tropa cocaine with hydrochlonc acid 

The chemical constitution of tropine, CsHi ON, is revealed by 
the following reactions With chromic acid it is oxidised sucees 
sively to tropinone and tropinic acid 

Jropinone (Iropanone) has been synthesised from succindial 
dehyde, calcium acetonedicarboxvlate and methylamine (R Rob 
inson, 1917) whereas tropimc acid by exhaustive methylation fur 
nishes an unsaturated dicarboxylic acid reducible to n pimelic 
acid, CO,H [CHzJ^CO.H 

On dehydration with fuming hydrochlonc acid tropine yields the 
oily base Iropidine (tropene), an unsaturated compound combin 
mg with hydrogen halides and reducible to hvdrotropidine which is 
also an oil The relationships of tropine to its oxidation and de 
hydration products are shown in the following graphic formulae — 

H 2 L CH— CH 2 H^r ( H -( IL ILC C II Cn 00,11 ILC CH— C H 2 

II II I 11^ 

NMe C HUH NMe CO NMe NMc CH 

III!! I L, 

HaC CH—CH H2CCH— CH, IK CHCC>,H HaCCH-CH 

Tropine Tropmone Tropinic Tropidme 

acid 

Troptc 4 ctdy CeHa CHCCHaOH) CO2H the other decomposi 
tion product of atropine, is a hydroxy acid readily converted b> 
dehydrating agents into atropic acid C0H,C(CO2H) CH2, which 
has been synthesised from acetophenone (hypnone) by the follow 
ing senes of reactions — 

CaHsCOCHs PCU CaHsCClCIL kCN 
CelL C (CN) CH, H 2 O ^ CaHi. CfCOaH) CH, 

Tropine and tropic acid combine to form a salt, tropine tropatc 
losing water to yield atropine which may therefore be represented 
by the following formula — 



TROPISMS— TROTSKY 


497 


H,C CH—CH, CH,OH 

I I I 

NMe CH O CO CH 

I I I 

II,C CH-CHa C,^!, 

Atropine 

Other organic acids can take the place of tropic acid m this 
condensation with tropme, and the products, the acyltropmes, are 
termed tropetnes Certain of these pobstss the mydriatic action 
exhibited by atropine (G T M ) 

TROPISMS, forced movements of an organism (or of a 
large part of an organism) in response to external stimuli which 
bring about obligatory physiological reactions which are related to 
the direction in which the stimulus reaches the organism A good 
illustration is the familiar phenomenon of plants turning to the 
sun, which De Candolle called heliotropism (1835) It is now 
known to have its counterpart in some animals The tropistic 
inode of behaviour includes positive and negative thermotropism, 
towards or away from a source of heat, positive and negative 
geotropism, towards or away from the direction of a gravitational 
stimulus, galvanotropism, towards or away from electrical 
ndiations, chemotropism, in relation to chemicil reagents, rheo 
tropism, m relation to currents, and so forth The csscntiil char 
aetenstics of tropisms are their relation to the direction of the 
stimulus, ind their obligatormcsb The young eel or elver is not 
trying to swim up stream, it is physiologically forced to keep dead 
against the current The physiological constitution of its body is 
such that it automatically adjusts itself towards securing equal 
pressure stimulation on its two sides The clarifying of the con 
cept of tropisms is mainly due to Jacques I ocb and prrt of his 
definition mav be quoted “These tropisms are identical for 
inimils and plants The explanation of them depends fiist upon 
the specific irritability of certain elements of the bodv surf ice, 
and second, upon the relations of symmetry of the body Sym 
metrical elements at the surface of the body have the same 
irritability unsymmetrical elements have a different irritability 
Those nearer the oral pole possess an irritability greater than that 
of those near the aboral pole These circumstances force an animal 
to orient itself towards a source of stimulation in such a way that 
symmetrical points on the surface of the body arc stimulated 
(qually In this way the animals are ltd without will of their own 
either toward the source of stimulus or away from it While 
engrained tropisms are eventually quite involuntary or forced 
reactions to external stimuli it does not follow that there was no 
psychical factor m their racial evolution Care must be taken not 
to exaggerate the rolt of “pure tropisms”, and one may^ even ask 
if there are any A noteworthy fact is the reversibility of many 
tropisms, for the same animal may show a positive or a negative 
reaction to temperature light gravity or an electric current the 
direction varying according to (a) the strength of the stimulation 
ib) the internal physiological state and (c) the coincident in 
fluence of the other factors (See Psychology, Comparativi ) 

See S J Holmes, Studies tn Anmal Behaviour (Boston 1910) , 
J Loeb, Forced \fovementSt Tropisms ^ and Anmal Conduct (Phila 
delphia and London, 1918) (J A 1 h) 

TROPPAU see Opava 

TROPPAU, CONGRESS OF, a conference of the allied 
sovereigns or their representatives to discuss a concerted policy 
with regard to the questions raised by the revolution m Naples of 
luly 1820 At this congress, which met on Oct 20, 1820, the 
Emperor Alexander I of Russia and I rancis I of Austria were 
present in person, King Frederick William III of Prus^^ia was 
represented by the crown prince (afterwards Frederick William 
n ) The three eastern powers were further represented by the 
ministers responsible for their foreign policy Austria by Prince 
Mittermch, Russia by Count Capo dTstna, Prussia by Prince 
Hardenberg Great Britain, on the otlur hand which objected on 
principle to the suggested concerted action against the Neapolitan 
1 iberals, sent no plenipotentiary but was represent! d by I ord 
'^tewart, ambassador in Vienna France, too, had given no plenary 
powers to her representatives 

In a series of conferences*— to which the representatives of 


Great Britain and France were not admitted, on the excuse that 
they were only empowered to “report,” not to “decide ’ — was 
drawn up the famous preliminary protocol signed by Austria, 
Russia and Prussia on Nov 19 The mam pronouncement of the 
“Troppiu protocol” is as follows “States which have undergone 
a change of government due to revolution, the results of which 
threaten other States, tpso facto cease to be members of the 
European Alhance, and remain excluded from it until their situa- 
tion gives guarantees for legal order and stability If, owing to 
such alterations, immediate danger threatens other States the 
powers bind themselves, by peaceful means, or if need be, by arms, 
to bring back the guilty State into the Great Alliance 

No effort was made by the powers to give immediate effect to 
the principles enunciated m the protocol, and after its promul- 
gation the conferences were adjourned, it being decided to re 
sumc them at Laibach m the following January (ste Laibach, 
Congress of) 

BiBnocRAiuv — See W Alison Phillips, The Confederation of 
Europe (2nd ed 1019) and the bibhoeraphv to ch 1 of vol x of the 
Cambridge Mod Hist , p 787 

TROSSACHS, THE (Gaelic, “the bristled count r> a crude 
allusion to its physical features), a defile in the south west of 
Perthshire, Scotland It is a narrow, beautifully wooded glen, 
of no great depth extending from Loch Achray to Loch Katrine, 
and continued thence by a strip on the north eastern shore to a 
point above the now submerged Silver Strand opposite to Ellen s 
Isle — a total distance of aj m It is situated 8 m W of Callander 
and 5 m N of Aberfo>lc, between the steep green slopes of Ben 
\cnue (239s ft) on the southwest and the precipitous erxigs 
of Ben A’an (1,750 ft ) on the north east The region has been 
f imous for its beautiful scenery since the ippe irmce of Sir 
Walter Scott’s The Lady of the Lakt and Rob Roy with their 
vivid descriptive passages 

TROTSK (Gatchina), a town in the I cningnd Area of the 
Russian SFSR, m 59° s / N, 30° 7' E, situated among the 
lakes and pine forests on the banks of the I/hora river It was 
onginallv a Swedish estate presented by Peter I to his sister 
Catherine II gave it to Prince Orlov, and a castle and grounds 
were constructed bv the Italian architect Rinaldi in 1770 Later 
it became a military camp, and towirds the end of the i8th cen- 
tury, a summer residence of the tsars Near the palace is the 
priory built by Lvov in 1797 for the Knights of Milta of which 
order Paul I was Grand Master In the civil wars following 
T917, Gatchina was used as a base bv Kornilov and Kerensky 
in 1917 and 'S udenich m iqiq In 1923 it was renamed after 
Trotsky 

bet Guide to the Soviet Union (Moscow, 1925) in Fnglish 

TROTSKY, LEV DAVIDOVICH (1879- ), Russian 

politician, wKosc real name was Bronstein, was born near Elua 
vetgrad the son of middle class Jew^s He was educated at the 
Peter and Paul Real Schuk in Odessa and at the university of 
that town He was arrested as a revolutionary m 1808 and soon 
after exiled to Eastern Siberia In 1902 he escaped to England 
b> means of a forged pissport m the name of Irotsky (which 
name he used thcncclorward) In London, despite his vouth he 
soon became an important member of the small bodv of social 
democrats which included Plekhanov and I enin He coll iborated 
with the latter and others in the publication of Iskra (Spark) 
the most famous of the Russian revolutionary newspapers In 
1905 he returned to Russia, was elected a member of the St 
Petersburg Soviet of Workers’ Deputies and was chairman of 
the meeting at which the whole Soviet was arrested lie was 
exiled to Tobolsk but escaped immediately on his arrival in Si 
bena and went to Vienna where he worked for the irhetter 
Zevtung and the Pravda He also worked m a chemical factory 
In 1910 he attended the Social Democratic congress at Copen- 
hagen defending a position of his own, midway between that of 
the Bolsheviks and that of the Mensheviks In 191^ he was m 
Constantinople as a war correspondent The following year found 
him m Zurich and Pans, taking part m the publication of a revo 
lutionary paper He wrote a book on the origins of the World 
War published m German and was sentenced to eight months’ 
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imprisonment But he opposed the War not only m Germany 
but m the Allied countnes, and m igi6 was expelled from France 
He was arrested by the Spanish authorities on crossing their fron- 
tier but was allowed to leave for America, where he edited the 
Russian revolutionary Novy Mir (The New World) 

When the revolution broke out m March igiy Trotsky’s friends 
and subscribers to the paper collected the money for his journey 
to Russia He was, however, arrested by the British authorities 
and t'lkcn ashore at Halifax, where he was interned until the 
Russian Provisional government asked for his release He arrived 
in Petrograd soon after Lenin He was the leader of a small party 
of social democrats and soon joined the Bolsheviks but did not 
utually become a member of the Bolshevik party until July 
1917 when he was arrested for being concerned m the rising 
which took place in that month He played a part hardly less 
important than that of Lenin in organizing the Bolshevik rcvolu 
tion m 1917 and bicamc People’s Commissar for foreign affairs 
in the new Soviet Government 

Trotsky was the most important figurt in the Russian delega- 
tion during the negotiation of the Brest Litovsk peace treaty 
Believing that the moral effect of the revolution had already been 
such that the Germans would be unable to force their troops to 
move against Russia, h( met the oppressive German demands 
with the statement that Russia would not sign a treaty on such 
terms but that she considered the War to be at an end and would 
demobilize her troops The Germans thereupon continued their 
idvince Lenin had disagreed with Trotsky considering that the 
risk was too great since at that time the Germans could easily have 
taken Petrograd After a senes of debates, Trotsky announced that 
he now sided with Lenin and by a majority of one it was decided 
to sign in even more unfavourable treaty than that pieviously re 
fused Trotsky was replaced by Chiehenn as Commissar for 
foreign affairs and took over the Commissariat of war In spite 
of opposition he m ide great use of officers of the old regime in 
orginizing a new Red army The results obtained were used to 
justify the employment of ‘"bourgeois” technical experts in the 
factories When he had made a new army that showed itself 
superior to those of the Whites his energies were used m prevent 
mg the complete collapse of the railways In 1920 he organized 
as ‘ labour armies” the troops that were not needed for war 

Until the introduction of the new economic policy Trotsky 
urged industrial tonscription, but wholeheartedly accepted the 
new policy which made such measures impossible During the 
Polish war of 19*0, he opposed the disastrous advance on War- 
saw but was overruled by Lenin In the autumn of 1923 he 
uJopted a position that made it possible for the old guard” 
of the Communist leaders to accuse him of canvassing for the 
support ol the younger men He was violently attacked by 
Stalin /inovitv and others Many of his friends were shifted 
from their posts and he himself was on the way to the Caucasus 
to take a (uic, when Lcnm died Throughout the revolution the 
names of Lenin and Trotsky had been coupled and the death of 
iht one seemed to leave the other alone in the field This was 
not really so Seniority counts for much in the Communist party 
and the older leaders never forgot that Trotsky had only joined 
the party in 1917 The campaign to discredit him was continued 
He lost his post as Commissar of war When he returned from 
the Caucasus he was given work of small political signihcance, 
being made head of the committee for the development of electric 
power in Russia In 1925 he resigned from this post and was made 
head of the Central Committee for Concessions In Nov 1927 he 
was expelled from the Communist party for his anti party ac- 
tivities and m Jan 1928 he was exiled to Viernie in Turkestan 
Fie wis subsequently banished and went to Constantinople (1929) 

Trotsky was, after Lenm the most brilliant of the revolutionary 
kaders He wrote a number of books on the history of the 
revolution on Lenin, on the cml war and on the relations be 
tween revolution and literature, besides essays on questions of the 
day For tljis Encyclopcsdta Trotsky wrote the biography of 
Ltnin (A Ra ) 

WoRxs IN Fnglish Defence of Terronm (1920) , The Lessons of 


October (1925) , Lenm (1924) , Where Is Britain Going? (1926) 
American edition Whither England? (1925)1 Towards Socialism or 
CapUaltsm? (1926) , Problems of Life (1924) » Literature and Revolu 
Uon (192s) 

TROTZENDORFP (or Trocedorfius), VALENTIN 
FRIEDLAND (1490-1556), German educationist, called Trot 
zendorff from his birthplace, near Gorlitz, m Prussian Silesia, was 
born on Feb 14, 1490, of parents so poor that they could not 
keep him at school Nevertheless he was sent to study at Gor 
litz, and became a schoolmaster there He resigned presently to 
study under Luther and Melanchthon, supporting himself mean 
while by private teaching He then became master m the school 
at Goldberg in Silesia, and m 1524 rector There he remained 
three years, when he was sent to Liegnitz He returned to Gold 
berg in 1531 and began that career which has made him the typi 
cal German schoolmaster of the Reformation period He made 
his best elder scholars the teachers of the younger classes, and 
insisted that the way to learn was to teach He organized the 
school in such a way that the whole ordinary discipline was m 
the hands of the boys themselves Every month a “consul, ’ 
twelve “senators” and two “censors” were chosen from the pupils 
and over all Trotzendorff ruled as “dictator perpetuus ” One 
hour a day was spent in going over the lessons of the previous 
day The lessons were repeatedly recalled by examinations, which 
were conducted on the plan of academical disputations Every 
week each pupil had to write two “exercitia styli,” one in prose 
and the other in verse, and Trotzendorff took pains to see that 
the subject of each exercise was something interestmg The fame 
of the Goldberg School extended over all Protestant Germany, 
and a large number of the more famous men of the following 
generation were taught by Trotzendorff He died on April 20 
1556 

See Herrmann, Merkwurdtge Lebensgeschichte ernes beruhmten 
SchidmannSf V F Frot^indorffs (17*7), Frosch, V F Trotzendorff 
Rektor zu Ooldbtrg (1818), Pinzgcr, V F Trotzendorff (with the 
Goldberg portrait and a complete list of his writings 1825) , Koehler 
V F Irotzendorff em biographischer Versuch (1848), G Bauch 
Valentin Frozendorf und die Goldberger Schule (1921) The bio 
graphical facts apptir to be derived from a funeral or memorial 
oration delivered by Balthasar Rhau in the university of Wittenberg 
on Aug 15, 1564, and published in an edition of Trotzendorff s 
Rosarium (1565) 

TROUBADOUR, the name given to the poets of southern 
France and of northern Spam and Italy who wrote m the languc 
d'oc from the 12th to the 14th centuries In Provencal the word 
IS spelt trobaire or trovador, and is derived from the verb trobar, 
to find, or to invent (Fr tr Oliver) The troubadour was one who 
invented and originally improvised poetry who “found out” new 
and striking stanzaic forms for the elaborate lyrics he composed 

The earliest troubadour of whom anything definite is known is 
Guilhem IX (b 1071), count of Poitiers and duke of Aquitaine 
whose career was typical of that of his whole class, for ‘he knew 
well how to sing and make verses, and for a long time he roamed 
all through the land to deceive the ladies ” The high rank of this 
founder of the tradition was typical of its continuation, by far 
the largest number of the troubadours belonged to the noble class, 
while no fewer than 23 of their number were reigning princes 
Among them is a king of England, Richard I , who is behevtd 
to have wntten in langue d*od as well as m langue d^oc, and who 
has left at least one canzo, that wntten in prison, of remarkabk 
beauty These noble troubadours were distinguished by their 
wealth and independence from those who made their song their 
profession, and who wandered from castle to castle and from 
bower to bower But whether dependent or independent, the 
poets exercised a social influence paralleled by nothing before it 
in the history of mediaeval poetry They had great privileges of 
speech and censure, they entered into questions of pohtics, and 
above ail they created around the ladies of the court an atmos 
phere of cultivation and amemty which nothing had hitherto 
approached The troubadour was occasionally accompanied by an 
aj^rentice or servant, called a joglafy who provid^ a musical 
setting for the poet’s words, and sometimes sang the songs 

There were recognized about 400 troubadours, during the whole 
period in which they flounshed, from Guilhem de Poitiers down 
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to Ginraut Riquier (c 1230-94) Several ms collections of 
biographies have been preserved, and from these we gam some 
idea of the careers of no fewer than in of the poets The 
principal source of the hves of the troubadours is a collection, 
by various hands, made towards the middle of the 13th century 
Of these Uc of Saint Cyr (c 1200-40), himself a troubadour, 
was certainly one of the authors Another but unreliable, source 
of information is the Vies des plus cHhhre^ et anctens poHes pro 
vencaux, published by Jehan de Notredame or Nostradamus, in 
1575 Even the numerous genuine biographies art often em- 
broidered with fantastic and whimsical statements which make 
1 severe demand upon the credulity of a modern reader One 
late troubadour, Rambaud of Orange, left a commentary on his 
own poems, and Guiraut Riquier one on those of a fellow trouba- 
dour, Guiraut of Calanson (1280) This proves the poetry of 
Provence to have passed early into the critical stage, and to have 
been treated very seriously by those who were proficient in it 
This is further shown by the respect with which the Provencal 
poets are mentioned by Dante, Petrarch and others 

The verse form most frequently employed by the troubadours 
was the strventis, a term which is earliest met with m the second 
half of the 12th century The troubadours also employed the 
ballada, which was a song with a long refrain, not much like the 
formal ballade of the north of Irince, the pastourella, and the 
alba This last took its name from the circumstance that the 
word alba (dawn) was repeated m each stanza This was a 
morning song as the serena^ a later invention, was an evensong 
The planh was a funeral elegy, composed by the troubadour for 
the obsequies of his protector, or for those of the hdy of his 
devotion Most interesting of all, perhaps, was the temon, 
which was a lyrical dialogue between two persons, who discussed 
m it, as a rule, some point of amorous casuistry, but sometimes 
matters of a religious, metaph>sical or satirical nature The 
troubadours were essentially lyrical {see PaovENgAL Literature) 

The biographies of the troubadours which throw an unpar 
alleled light upon mediaeval literary life, may perhaps be most 
conveniently treated m connection with the courts at which each 
group of them flourished It is in Poitou that we trace them first 
where Guilhem, count of Poitiers, who reigned from 1087 to 11^7 
was both the earliest patron and the earliest poet of the school 
The daughter of Guilhcm X carried on her grandfather’s Ir idi 
lion This was Eleanor of Aquitaine, at whose court Bcrnart of 
Ventadour rose to eminence This poet seems to have been the 
son of a kitchen scullion in the castle of Eblc II \iscount of 
Ventadour Eble, himself a poet, was early imprtssed by the 
talents of his serving boy, and trained him to be a poet The 
beautiful wife of Eble, the viscountess Agnes of Montluqon 
encouraged the suit of the youthful Bernart, indeed, they had 
stcrttly loved one another from their childhood The poems which 
this passion inspired arc among the most admirable lyncs which 
have comt down to us from the middle ages The husband at 
last discovered the intrigue and exiled Bernart from Ventadour 
The troubadour took shelter with Eleanor of Aquitaine, who 
became in 1152 the queen consort of Henry II of England, him 
self a protector of poets 

Henry, eldest son of Henry II , was the patron of another 
eminent troubadour, Bertran de Born viscount of Hautefort in 
Pongord Dante saw Bertran de Bom m hell, c irrying his severed 
head before him like a lantern, and compared him with Achito- 
phel who excited the sons of David against their father This 
referred to the subtle intrigues by which the troubadour had 
worked on the jealousy existing between the three sons of the 
king of England The death of Prince Henry (1183) produced 
from Bertran de Bom two planks^ which are among the most 
sincere and beautiful works in Provencal literature The poet was 
immediately afterwards besieged in his castle of Hautefort by 
Richard Coeur de Lion, to whom he became reconciled and whom 
he accompanied to Palestine He grew devout in his old age, and 
died about 1205 

There were poetesses m the highly refined society of Provenge, 
and of these by far the most eminent was Beatnx, countess of 
Die, whose career was inextricably interwoven with that of an- 
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other noble troubadour, Rambaut III , count of Orange who 
held his court at Courth6zon, i few miles south of Ormge 
Rambaut said that since Adam ate the apple no pott hui bten 
born who could compete in skill with himself, but his existing 
lyrics have neither the tenderness nor the ingenuity of those ot 
his illustrious lady-love The poems of Beatrix arc nnurkihlc 
for a simplicity of form rare among the poets of her agt M irc \ 
brun (c 1120-95), from whose pen some 40 poems survive wis 
an innovator and a reformer to him the seventy of classic il 
Provencal style is mainly due and he wis one of the first to make 
use of that complex form which was known as the trobar clus 
He posed as a violent misogynist — “1 never loved and I wis never 
loved” Mircabrun expresses great affection for “that sweet 
poet,” Jaufre Rudel, prince of Blaye, whose heart turned like 
the disk of a sunflower, towards the Lad> of Iiipoli I ittk else 
than that famous adventure is known about the career of this 
ultra romantic troubadour, except that he went as i crusidtr to 
the Holy Land, and that his surviving poems have so mystical a 
tone that Jaufre Rudel has bten suspected of being i religious 
writer who used the amorous language of his age for sanctified 
purposes, and whose “Princess Far-away ’ was really the Church 
of Chnst Peire d’ Alveona (Peter of Auvergne) like Mircabrun 
was of mean birth, son of a tradesman in Clermont Ferrand 
but he was handsome and engaging, and being the first troubadour 
who had api>cared in the mountain district, “he was greatly 
honoured and feted by the valiant barons and noble ladies of 
Auvergne ” It is believed that Peirt s poems were produced bt 
tween 1158 and 1180 He flourished at the court of Sane ho HI 
king of C istile, and afterwards at that of Lrmengarde, viscountess 
of Narbonne 

It IS doubtless owing to the repeated praise which was given by 
Dante, in the Inferno and elsewhere, to Arnaut Daniel that this 
name remains the most famous among those of the troubadours 
He was a knight of Riberac, m Perigord, and attached himself 
as a troubadour to the court of Richard Coeur dc Lion D into 
calls Darnel the “smith,” the finished craftsman of languigt and 
it IS evidbnt that it was the brilliant art of the Prove m, il s el ibo 
rated verse which delighted the Italian His invention of forms 
of verse {see Sestina), in particular, dazzled the great Italian 
Dante was curiously anxious to defend Arnaut Daniel as being 
d better artist than his immediate rival, Giraut de Bornelh , critical 
posterity, however, has reversed this verdict Giriut lamtnts 
m his poems the brutality of the age and the lawlessness of 
princes A troubadour of the same district of south western 
h ranee was Arnaut de Mareuil, to whom is attributed the intro 
duction into Provengal poetry of the amatory epistle 

Peire Vidal of Toulouse was the type of the reckless and 
scatterbrained troubadour His biographer says that he was ‘the 
maddest man in all the world ” His early life was a series of 
bewildering excursions through France and Spain At Mirseilles 
he made a mortal enemy of Azalais, the wife of Viscount Barral 
de Baux, from whom he stole a kiss (1180) He commuted a 
thousand follies, among others, being m love with a lady called 
I ouve (she wolf) the poet dressed himself as a wolt and was 
hunted by a pack of hounds in front of the hdy s castle Folquet 
of Marseilles was a troubadour of iLalnn rice the son of i 
merchant of Genoa, Dante met lolquet in paradise, and gives an 
interesting notice of him It is in the sirLcntis of I olquet thil 
critics have seen the earliest signs of that decadence which wis 
so rapidly to destroy Provcngal poetry 

Gaucelm Faidit came from Uzerche m the Limousin He 
seems to have been a wandering minstrel of gay and reckless 
habits, and to have been accompanied by a light 0 love Guil 
lelma Monja, who was the object of much satire and ridicule 
Another troubadour, Raimbaut of Vaquii^rts, passed the greater 
part of his life at the same court of Montferrat, he devoted him 
self to the Lady Beatnx, sister of the mirquis The most cele 
brated of the Italian troubadours was Sordello, born at Alantua 
at the beginning of the 13th century, who owes his fame to the 
benevolence of later poets, from Dante to Robert Browning 

We have now mentioned the troubadours who were most 
famous in their own time, and on the whole modern criticism has 
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been in unison with contemporary opinion There are, however, 
still ont or two names to be recorded The English historian 
of the troubadours, Dr Hutffer, gave great prominence to the 
writings of (juilltm dt Cabestanh (or Captstang) This was a 
knighl of Roussillon, who made love to Seremonda countess of 
C iHt el Roussillon The lidy’s husband slew him in a paroxysm 
of j( ilousy and having cut out his heart, had it delicately cooked 
ind served to his wife’s dinner When Seremonda had eaten her 
lover’s heart her husband told her what she had elont, and she 
threw herself out of the wintlow and was killed Feeling grew so 
strong that the surrounding nobles, with Altonso, king of Spam, 
at their head, hunted the murderer down and killed him The 
bodies of the lady and the troubadour were buried side by side, 
in the Lithedril of Perpignan ind became the objects of pil 
grim age 

Ihe great cause of the decadence and rum of the troubadours 
wis the struggle between Rome and the heretics This broke out 
into aetuil w ir in June 1209 when the northern barons,/ called to 
a crusade by Pope Innocent III fell upon the Albigenses and 
pillaged Be^/iers and Carcassonne Most of the protectors of the 
troubidours were if not heretics, indulgent to the heretical party, 
and shared in their downfall The poets, themselves were not 
immediately injured, but the darkness begin to gither round 
them as the rum of Linguedoc becime more and more complete, 
eulminiting with the siege of louloust in 1218 The gre itest 
n imc of this period which was the beginning of the end, is that 
of Peirc Cardenal, of Lt Puy He was protected by Jacme I , 
king of Arigon having apparently tied from Narbonnt and then 
from Toulouse in older to escape from the armies of Simon de 
Montfort He was the inventor of the moral or ethical nrvtnUSy 
and the author of singularly outspoken sitires agiinst the clergy 
Another tioubidour of this time w is Guillem I igucira the son 
of a loulouse tiilor an open heretic who attacked the papacy 
with extr lordmxry vigour supported and protected by Raimon 
II ligueira wis answered strophe by strophe b> a female 
troubidour Gormondi of Montpellier The ruin of the southern 
courts most of which belonged to the conquered Albigensi parly 
continued to depress the troubadours whose system wis further 
clisintcgntcd by the est iblishment of the Inquisition Ihe genial 
and cultured society of Prov^ence and Languedoc sink rapidly into 
barbarism and there wis no welcome anywhere for secular poets 

The list of the 1 rench troubadours was Guiraut Riquier (r 
1230-94) who WIS born it Nirbonnc and found protection at 
the Spanish court of Alfonso \ the Le irntd Riquier, m a $tr 
Vint(^ of ibout 1^85 gives pathetic expression to his sense of the 
gathering dirkntss which nukes it useless and almost unbecoming 
for a troubadour to practise his art while of himself he mourn 
fully confesses ‘Song should express joy but sorrow oppresses 
me, and I hive come into the world too hte ” Guiriut Riquier 
pissid iwiv ibout T294 and left no successor behind him 

Bini loORAUiY — I Ditz Leben und Wtrke der Troubadours 
(/vMckiu 18 9 2nd cd revised b> K Birlsth, I eipzig 188 ), Die 
Poiui der Troubadours .nd til, ri vised bv K Birtsth (I eipzig, 
1883), ( Chibineau Les HiOi^raphtes i/u troubadours (1913) i 
Raynouaid Chon d(s poi^ub ont^males dn troubadours (6 vols , 
iSi6 2i) , Muuul Mila V lontenals, Los Trovadores en Espana (Bar- 
et Ion V, 1861 '’nd td u vised Barcelon i, 1889) Paul Mevtr 1 es Der 
niers troubadours dt la ProvttKe (1871) , hraneis Hutffer, T he Trouba 
dours (1S78) , A Riston I eiitraiura provtn^ale (Milin 1891), C 
Ai)pil, Provtn^ahsche chrt stomathu ( ird cd 1 eipzig, 1903), Joseph 
Anghde, Lts Troubadours (1908) Vauous editions of the life and 
works of separate troubidours have bttn published — Guilhem TX of 
Poitiers, bv A Jt inrov (Toulouse 1905) Bertram dt Born by A 
Thomas (Touloust 1S88) , Pure Vidil b> J Auglide (1914) Ctr 
rimon bv Dtjiannc (Touloust 190O Giraut de Bornelh b\ A 
Kolstn (Halle 1907-08) Peire of Auvergne by 7 inker (Irlanger, 
1900) , Sordtllo bv Ctsiri de I olhs (Halle 1896) , Guiriut Riquier by 
Joseph Anglade (Pins 1903) A^rnaut Daniel by U A Canallo 
(Hdle 1883), Martibrun by Dr Dejeanne Toulouse (1909), S 
Strowski Tvlquet de Afnrsnlle (1910) A jeanroy, Ve de Saint Cire 
(Touloust, 1913), A Jtanrov Jaufr^ Rudel (1915) 

TROUBRIDGE, SIR THOMAS, Bart (c 1758-1807), 
1 nglish admiral was educated at St PauTs school London and 
entered the navy m 1773 Having seen some service in the East 
Indus, he wis t iken prisoner by the I rench in 1794 In Feb 


1797 he commanded his ship, the “Culloden,” at the battle of 
Cape St Vincent In the following July he assisted Nelson m the 
unsuccessful attack on Santa Cruz He served in the Mediter 
ranean and was created a baronet in 1799, from 1801 to 1804 he 
was a lord of the admiralty, being made a rear admiral just be 
fore his retirement In 1805 Troubridge was given a command in 
the E ist and he went out in the Blenheim ” He was drowned in 
the wreck of the “Blenheim’’ off Madagascar, m Jan 1807 

TROUPIAL, a collective name suggested by Ridgway for 
the American family Icteridae, which includes the North Amen 
can orioles meadow larks cowbirds, grackles and blackbirds and 
the Central American caciques 

TROUT (Salma trutta), a fish closely related to the salmon 
but with a larger mouth, the maxillary extending to below the 

posterior edge of the eye in fish 
6 in long well beyond the eye 
m larger ones, and with the 
caudal fin less emargmate In the 
sea the trout ranges from Icelana 
and northern Europe to the Bay 
of Biscay, but as a fresh water 
fish occurs m the countries north 
of the Mediterranean eastwards to Greece, and m Corsica bar 
dinia and Algeria a trout from the mountains of south east 
Morocco his been described by Pellegrm as Salma pallaryti 
(Bull Mus , Pans 19-.2) The trout of the Black Caspian and 
Aril seas and their tributaries have smaller scales Tht sea 
trout IS silvery, with \ shaped blackish spots, it ascends rivers 
to breed and forms fresh w iter colonies m every river and like 
that it enters, the presence of trout in the Mediterranean coun 
tries indicates that in glacial times sea trout frequented the 
Mediterranean The river and lake trout show great ditterences 
in size and color ition and many specific name s have been given , 
but It seems clear that all are but varieties of the one mini 
species In large lakes a weight of 50 lb may be attained, whereas 
m some smill mountain stre ims a fish of 4 or is exceptional, the 
coloration varies from silvery white to blackish with sjacts that 
may be few or miny stellate or rounded, black, brown or red 

In eastern North Amcrici the name trout is given to a char 
(Salvdtnus fontituihs) and in the west this name is given to the 
stcclhcid (S gairdfitn) of the Pacific coast and its numerous 
freshwater dcriv itives which exhibit just as much diversity in 
coloration as the trout of Europe and hive received even more 
specific names the best known is the rainbow trout (S mdeiis) 
These trout of the Pacific slope have the c ludal fin spotted and 
often a red band along the side of the body their relationship 
to the trout of Europe is not very close their ncaicst allies being 
the various other Pacific species of SalmOy which are generally 
termed salmon 

I or trout fishing s(c Angling 

TROUVfcRE, the name given to the mediaeval poets of 
northern and central France who wrote in the laitgut d*otl or 
lafWie d'oui Tht trouveres flourished abundantly in the 12th and 
1 3th centuries They were court poets who devoted themselves 
almost exclusively to Ihe composition and recitation of a particular 
kind of poetry the subject of which was some refinement of love 

The first appearance of trouveres seems to date from 1137, when 
hleanor of Aquitaine herself the granddaughter of an illustrious 
troubadour arrived m the court of France as tht queen of Louis 
VII speaking the Poitiers dialect of the langue d\)c She was 
queen for 15 years (1137-52), the period during which the south 
ern influence was strongest in the literature of northern France, 
and the succcssiv^e crusades tended to produce relations between 
the two secUofis of poetical literature The northern poets rarely 
approach the grace and delicacy of the troubadours, while their 
verse shows less ingenuity and less variety The earliest trouveres 
like Conon de B^thune and Hugues de Berze, in writing their ama 
tory lyrics, were however, certainly influenced by what trouba 
dours had written 

The poetical forms adopted by the trouveres bore curious and 
obscure names, the signification of which is still in some cases 
dubious The rotruenge was a song with a refrain, the serventois 
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was, m spite of its name, quite unlike the sirventes of the trouba- 
dours and had a more ribald character, the estrabot was allied to 
the strambotto of the Italians, and was a strophic form ‘‘com- 
posed of a front part which was symmetrical, and of a tail which 
could be varied at will” (Gaston Pans) 

The court poetry of the trouv^res particularly flourished under 
the protection of three royal ladies Mane, the regent of Chim 
pigne, was the practical ruler of that country from n8i to 1197, 
and she encouraged the minstrels in the highest degree and dis 
cussed the art of verse with Chretien of Troyes Her sister, Aelis 
or Alice, welcomed the trouveres to Blois, she was the protector 
of Gautier d’Arras and of Le Chatelam de Coucy Another Aelis 
who became the second quetn of Louis \II m 1160, received 
Conon de Bethune in Pans, and reproved him for the Picard accent 
with which he recited his poetry At the end of the 1 2th century 
the refinement and elegance of the court poets was recognized in 
the north of France by those who were responsible for the educa 
lion of princes A trouverc, Gui de Ponthieu, was appointed tutor 
to William III of Micon, and another, Philippe of Flanders, to 
Philippe Auguste The vogue of the trouveres began during the 
third crusade, it rose to its greatest height during the fourth cru 
side and the attack upon the Albigcnscs The first 40 yeirs of the 
13th century was the period during which the courtly lyrical po- 
etry was cultivated with most assiduity At first it was a purely 
instocratic pastime, and among the principal trouveres were 
princes such as Thibaut IV of Navarre, Louis of BIois and John, 
icing of Jerusalem About 1230 the taste for court poetry spreid 
to the wealthy bourgeoisie, especially in Picardy, Artois and I Ian 
ders Betore its final decline and after the courts of Pans and 
Blois had ceased to be its patrons, the poetry of the trouveres 
found its centre at Arras, where some of the most skilful of all the 
trouveres, such as Jacques Bretel and Adam de la Halle exercised 
their art About 1280 the poetical system suddenly disappeared 

The poet was mvanibly a lover d( voted to i married lidy who 
was nq^ his wife and to whose ciprices he was bound to submit 
blindly and patiently The progress of this conventional courtship 
wis laid down according to certain strict rules of ceremonial, love 
became a science and a religion, practised by the laws of precise 
etiquette The rcmdel of Adam dc la Halle (published in E de 
C oussemaker’s edition 1872) beginning 

‘‘A Diou courant amourctes 
C ar je m cn vois 
Souspirant en tcire estrange*” 

marks perhips the highest point to which the delicate, frosty art of 
the trouveres attained Music took a prominent place in all their 
performances, but little is known of the melodics which they used 
But enough has been discovered to justify the general statement 
of Tiersot that “we may conclude that the musical movement of 
the age of the trouveres was derived directly from the most ancient 
form of popular French melody ” A precious ms in the Faculty 
of Medicine of Montpellier contains the music of no fewer than 
S4<; part songs attributed to trouveres 

Bibliography — E dc Coussemaker, Art harmomqur aux Y/P”* 
ft XIll^^ stMes (186c;) , A Jeanroy Les Originei, de la poiste 
Ivrtque en France an moven di^e (iH8()) J Ticrsot Htstoire de la 
chanson populatre en France (1889) , H Bmet Le Style de la Ivnque 
rourtofie en France aux el \///'»^ stdcles (1891) G Pans, 

/ es Ongtnes de la poine Ivrtque en France au moyen dge (1892) 
The works of the principal trouveres have been edited those of Le 
Chltelain de Coucy by F Michel (1830), of Thibaut IV, King of 
Navarre by P Tarbe (1831) , of Adam de la Halle by h de 
Coussemaker G872) , of Conon de Bethune by Wallenskold (Helsing- 
fors, 1S91) 

TROUVILLE, a seaside town of north western France, m 
the department of Calvados on the English channel 34 m N E 
of Caen by rail Pop (1926) 5869 Trouville stands at the 
mouth of the Touques on its right bank opposite Deauville Its 
fine stretches of sand and excellent bathing make it the most 
frequented French resort on the channel Deauville is well known 
for its race course and villas The port, shared with Deauville 
and formed by the Touques, is entered by a channel between 
jetties with a depth at high tide of 17^ ft , it is supplied with a 
half tide dock, tilled to scour the channel, and a floating dock, 


with average depth of 18 ft Timber, coals and ctmtiit irt 
imported The London and South Wi stern railway company have 
a duly sttamboit service from Hivre to Trouville m coniuction 
with their Southampton and Havri boats 
TROWBRIDGE (trob'bnj) i mirket town, Westbury pir 
liamentary division, Wilts England 97 j m W b> S of London 
by the G W railway Pop of urbin distrat (1921; 12 130 
Trowbridge was mentioned in Domcsdiy undei the nimt of 
Straburg % minor held by one Brictnc together with Stiverlon 
and Irowle, now both included within its limits The first 
reference to the “town ’ of Trowbridge occurs early m the i6th 
century, previous to that dite mention is made of the manor md 
cistlt only Irowbndge is now a non corporate town It is now 
the chief centre of the West of England woollen industry ind 
makes broadcloth and other woollen goods 
TROY, a city of south eastern Alabama, USA, county scat 
of Pike county on Federal highi\ay 251 and served by the At 
lantic Coast and the Central of Georgia railways Pop (1920) 
5,696 (50% negroes), estimated locally at 8500 in 1928 It is 
the scat of a btite Normal School (1887), the trade centre of i 
rich agricultural region, producing especially cotton, cattle hogs 
and peanuts, and has several manufacturing industries The city 
was founded in 1823 

TROY, a city of eastern New York, USA, the county seat 
of Rensselaer county, on the east bank of the Hudson rivtr, 7 m 
above Albany, at the mouth of the Mohawk It is on Fedenl 
highway 9 and the State Barge can il and is served by the Boston 
and Maine, the Dclawire and Hudson the New York Ccnlril 
and electric railways, motor bus and truck lines and river steam 
ers Pop (1920) 72,013 (83Sr^ native white) , 1928 local estimate 
75000 Across the river are Cohoes and Watervliet, connected 
with Troy by bridges, and Schenectady is only 15 m north west 
The city has a water front of 7 m and an area of 9 32 sq m , 
rising from the river to hills on the east 400 ft high Its seven 
parks cover 276 acres The C itskill mount uns tre visible on the 
south western horizon Troy is at the head of steamboat naviga 
tion on the Hudson Two r ipid streams, Poesten kill and Wynants 
kill, flowing into the Hudson irom the east through deep ravines 
furnish water power, and hydro electric current also is available 
Troy has long been an important industrial and commercial city 
It IS the principal centre in the United States for the manufacture 
of collars, and among its other leading products are shirts, men s 
clothing, surveying instruments, abrasives, valves, hydrants, bells, 
chains, brushes and automobile parts The aggregate factory out 
put m 1927 was valued at $76,880,913 Among the educational 
institutions in the city are the Rensselaer Polytechnic institute 
founded in 1824 by Stephen Van Rensselaer of Albany, the oldest 
school of science with a continuous existence in the country 
The site of Troy was part of the Van Rensselaer manor grant 
of 1629 In 1659 it was bought from the Indians, with the con 
sent of the patroon by Jan Barentsen Wemp, and in 1707 it 
passed into the hands of Derick van der Heydcn In 1777 Gen 
Philip Schuyler had his headquarters on Van Sihaicks island 
in the Mohawk and Hudson After the close of the Rcv^olution 
there was an influx of settlers from New England, a town wis 
laid out on the Van der Ileyden farm, in 1780 the name of Trov 
was adopted in town meeting, in 1793 the county seat wis estab 
lished here, m 1794 the village was incorporated, and m 1816 it 
was chartered as a city A newspaper, The Farmer'^ Orach, 
began publication in 1707 In 1812 a steamboat line was estab 
lished between Troy and Albany and in 1825 the Erie canal was 
opened During the War of 1812 Troy filled large contracts for 
army beef Puddling works were opened in 1839, and for many 
years the city was the centre of the iron and steel industry of 
New York The second Bessemer steel works m the United State s 
was established here in 1865 During the Civil War Troy supplied 
much cannon and ammunition and made the armour plate and 
part of the machinery for the “Monitor ” The last steel and iron 
works discontinued operations about 1896 The collar industry 
dates its origin from 1819, when Hannah I ord Montague of Troy 
had the ingenious idea of making separate collars for her husband s 
shirts The idea spread, and in i8''9 Fbenezer Brown a lord 
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merchant, had collars made to sell m his store The manufacture 
of cuffs was begun m 1845 After the introduction of the sewing 
machine m iS^2 the industry grew rapidly, reaching its peak about 
the time of the World War The aty had a population of 28,785 
in 1850, 39,2^5 in i860, 56,747 in 1880, 60,651 in 1900, 7^13 
m igio In 1820, 1854 and 1862 it suffered from destructive fires 

TROY, a city of western Ohio, USA, the county seat of 
Miami county, on the Dixie highway and the west bank of the 
Great Miami river, 20 ra N of Dayton It has a landing field, 
and IS served by the Baltimore and Ohio and the Big Four rail 
ways, mterurban trolleys and bus lines Pop (1920) 7,260(92% 
native white), 1928 local estimate 9,000 Troy was settled in 
1807 and was chartered as a city in 1890 
TROY and TROAD The Troad (1) rp^pAs), or land of 
Troy, IS the north west promontory of Asia Minor, between the 
valhys of the Caicus on the south and the Aesepus flowing into 
Propontis on the east The eastern limit was variously defined by 
ancient writers Geographically, it is undoubtedly (as Strabo says) 
the range of Ida, which, from the north shore of the Adramyttian 
gulf, sends its north western spurs nearly to the coast of the 
Propontis The greatest length of the Troad from north west at 
Cape Sigcum (Yeni Shchr), to the southwest at Cape Lectum 
(Baba Kale), is about 40 m , the breadth, not much greater The 
central area is drained by the Menderes (anc Scammder), which 
rises in Ida and reaches the Hellespont cast of Cape Sigeum 

Timber is supplied by pme forests on Mt Ida But the plains 
and hills are fairly wooded Besides valonia oak, there are elm, 
willow, cypress and tamarisk, with lotus, galingale and reeds, as 
in Homeric days, about the streams The vine is cultivated, 
watermelons are abundant, cotton, wheat and maize are grown 
Fven under Turkish rule, the natural advantages of the hnd miti 
gated the poverty of its inhabitants, m antiquity it was fertile 
and populous 

Early History — In Greek legend, Pnam of Troy ruled all 
that IS bounded by “Lesbos, Phrygia and the Hellespont” (II 
xxiv 544) The Achaeans under Agamemnon destroyed Troy, and 
overthrew Priam’s dynasty But there is Homeric prophecy that 
Aeneas and his descendants shall still rule over the froes, in a 
passage probably later than the bulk of the book, and it is certain 
that m the 7lh or 6th century b c reputed descendants reigned 
somewhere in the Troad Thracian tnbes, including Bithynians and 
Treres, swept into Asia Minor from Europe in the 7th century 
B c , and the Ionian poet, Callinus, recorded the terror which they 
caused 

Greek Settlements — The earliest and most important of the 
Greek settlements were Aeolic, mainly from Lesbos and Cyme 
m Aeolis, some may have been as early as the 13th century bc 
About 620 B c Athenians occupied Sigeum, and were resisted by 
Aeolic colonists from Mytilene already established in that neigh 
bourhood 

Chief Gieek towns in the Troad were Ilium in the north, Assus 
(qv) in the south and Alexandria Troas (9 7; ) in the west The 
site of the Greek Ilium is marked by the low mound of Hissarlik 
(Turk “place of fortresses”) in the Trojan plain, about 3 m from 
the Hellespont, the traditional site of Homer’s “Troy” When 
Xerxts visited the Trojan plain, he “went up to the Pergamon of 
Pnam ” and sacrificed to the Ilian Athena Ihum yielded to Der 
cyllidas in 399 b c , and was captured by Chandemus m 359 b c , 
but was evidently still of small importance when, in 334 bc, 
Alexander visited it on landing m the Troad In t^ir temple of 
Athena the Ilians showed him arms which had served m the 
Trojan war, including the shield of Achilles Either then or after 
the battle of Granicus, Alexander enlarged the town to be a 
“city,” with political independence and exemption from tnbute 
Lysimachus executed the intentions of Alexander when north 
west Asia Minor fell to him in 301 b c , building a wall 5 m m 
circumference, incorporating decayed towns of the neighbourhood, 
and building a temple of Athena In the 3rd century bc Ihum 
was the head of a federal league of free Greek towns, from 
Lampsacus on the Hellespont to Gargara on the Adramyttian 
gulf In 378 BC the Gauls, under Lutanus, occupied Ilium, but 
abandoned it Forty years later (218 b c ) other Gauls brought by 


I Attalus I for his war against Achaeus, deserted his standard, 
pillaged the towns on the Hellespont, and besieged Ihum, from 
which, however, they wore dnven off by the troops of Alexandria 
Troas In the 2nd century b c Ihum was m decay, as Demetrius 
of Scepsis says, the houses “had not even roofs of tiles ” The 
temple of Ilian Athena, however, retained Us prestige, in 192 
bc Antiochus the Great visited it before sailing to the aid of 
the Aetolians In 190 b c , before the battle of Magnesia, Romans 
and Ilians were alike eager to recall the legend of Roman descent 
from Aeneas, Lucius Scipio offered sacnfice to the Ilian Athena, 
and after the defeat of Antiochus the Romans annexed Rhoeteum 
and Gergis to Ihum, “not so much in reward of recent services, as 
m memory of the source from which their nation sprang ” The 
later history of Ilium is a catalogue of Roman benefactions, 
though, m 8s bc, when Iimbna took it, he left it in rums, 
Sulla, however, was careful to rebuild it, Augustus confirmed its 
ancient privileges and gave it new territory, Caracalla (ad 21 i- 
217), like Alexander, paid honours to the tomb of Achilles In 
the 4th century, the Ilians were attracting tourists by their pseudo 
Trojan memorials After the 4th century the place is lost to 
view 

Of the other ancient cities, Neandna seems to be nghtly fixed 
at Mt Chigri, not far from Alexandria Troas, remarkable for its 
fine view of the whole Iroad Cebrene has been located in the 
eastern part of the plain of Bairamich, Palaeoscepsts, farther east, 
on Ida, while the new Scepsis was near Bairamich At Kulakli, 
south of the mouth of the Tu/la, Connthnn columns mark the 
temple of Apollo Smintheus (excavated in 1866 by Pullan) and 
(approximately) the Homeric Chryse Colonae was on the coast 
opposite Tenedos Scamandna was at Eneh, in the plain of Baira 
mich, and Ccnchreae probably some way north of it The shrine 
of Palamcdes, Polymedtum, has been discovered by J T Clarke 
between Assus and Cape Lectum, the sacred enclosure and the 
statue of Palamedes were on the acropolis Clarke also found very 
ancient walls on Gargarus, the highest peak of Ida 

The Site of Troy — ^The traditional site, at the Hellenistic 
Ilium, IS the mound of Hissarlik, on a spur between the main 
Scamander valley and its last tnbutary from the east (anc 
Simots)^ about 3^ m from the Hellespont and from the Aegean 
shore, north of Besika bay The famous academic dispute con 
cerning the site, which began about ad 160 with Demetrius of 
Scepsis, may be regarded as settled by the discovery, made in 
1893, of a fortress on the mound of Hissarlik, contemporary 
with the great period of Mycenae, and overlying the smaller and 
the earlier acropolis first identified by Schliemann in 1872 The 
rival ruins of a small hill fort on the Bah Dagh which, with an 
other on an opposite crag, commanded the gorge where the Sea 
mander descends into the plain neither accord with Homeric de 
scription nor challenge the remains at Hissarlik m importance 

No site m the Troad accords completely with all the topo 
graphical clues ingeniously derived from the text of Homer The 
hot and cold springs that lay just without the gate of “Troy” arc 
no more to be identified with Bunarbashi, which wells out more 
than a mile from the Bah Dagh rums, than with the choked con 
duits south of Hissarlik, opened by Schliemann m 1882 But the 
broader topography is recognizable m the modern plam of the 
Menderes The old bed of that river is the Scamander, and its 
little tributary, the Dumbrek Su, is the Simois In their fork lies 
Hissarlik or Troy In sight of it are, on the one side, the peak 
of Samothrace (II xiii 11-14), on the other Mt Ida (Kaz 
Dagh viii 52) Hissarlik hes in the pfam (xx 216), easily 
reached by foes from the shore, or left and regained m a night 
by a Trojan visiting the Achaean camp (vu 38i-'42i:) 

Archaeological Iiiye8tigatio0 of Troy—Schiiemann’s ex 
cavations at Hissarlik m 1872-74, supplemented and confirmed 
by W Dorpfeld in 1891-94, established the existence of nine 
superposed settlements, as follows — 

I On the virgin soil of the natural hillock a small village of 
the late Aegean Neohthic period, at the dawn of the Bronze 
age, contemporary with the upper part of the Cnossian Neo 
lithic bed, includes what were supposed by Schhemann to bc two 
primitive settlements Thin walls of rough stones, bonded with 
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mud, reveal no house^plans, nor traces of fortress wall Imple- 
ments in obsidian and various kinds of stone, clay whorls, a little 
worked ivory, accompany dark monochrome pottery, hand-pol- 
ished, with simple geometric decoration, incised and often filled 
with white 

2 Superposed and comprehending a larger area, lies the “second 
city,” better constructed and preserved, and twice rebuilt Its 
massive lortress wall of rudely squared “Cyclopean” masonry 
suffered several restorations and eventual destruction, except on 
the south Double gates at south east and south west are well- 
preserved The most complete and most important structures 
within are a megaron and vestibule of the type familiar in “My- 
cenaean” palaces, with one or more smaller replicas alongside it, 
like the “women’s quarters” at Tiryns (qv) and Phylakopi {^ee 
Aegean Civilization ) This is the fortress proclaimed by Schlie- 
mann in 1873 to be the “Pergamos” of Troy, mainly because it 
perished by fire But this second stratum belongs to a pnmitive 
stage of local civilization preceding the “Mycenaean,” which is 
the earliest recalled by the Homeric poems The pottery now 
shows the first rare use of paint, and of technique and fantastic 
forms parallel to those of the pre Mycenaean Cyclades Trough- 
spouted vases are characteristic, and rude reproductions of human 
features are common in this ware, which seems all native Bronze 
had come into use for implements, weapons and vessels , a hoarded 
treasure found m the rums of the fortification wall includes much 
gold and silver But the forms are primitive and the workman- 
ship very rudt Personal ornaments are cut out of thin plate 
gold or built of coiled wire But some of the discs bracelets and 
pendants, with advanced spiral ornament, found m 1878 and as 
cnbed to this stratum, belong undoubtedly to the sixth or “My- 
cenaean ” Rough fiddle shaped idols whorls, a little worked 
ivory and some lead make up a find, of whose early period (prob 
ably about 2000 b c ) comparison of objects found elsewhere 
leaves no doubt This treasure is now deposited in Berlin with 
the bulk of Schliemann’s collection 

3 4, 5 After the burning of the “second city,” Hissarlik 
ceased for a time to have any considerable population Three 
small village settlements have left their traces superposed and 
show only slight advances of material culture 

6 The mound, however, occupied too important a site, in 
relation to the plain and the sea, to remain desolate, and it was 
occupied m the 14th or 13th century by a great fortress, while a 
city not yet explored, spread below Tins “sixth city ’ was first 
distinguished clearly by Dorpfeld in 1882, but Sthliemann s dras 
tic methods confused its commoner pottery and metal objects 
with those of lower strata , and some grey ware, to which Schlie 
mann gave the name “Lydian” was alone referred to this sixth 
or “Lydian” city, in his Troja (1884) This ware has been com 
pared with the “Minyan” fabric at Orchomenus, but also re- 
sembles the “Lausitz” pottery, which originated on the middle 
Danube, and was intruded into Macedonia at the close of the 
1 2th century For years this “sixth city” was neglected 

In 1893, however, excavations in hitherto undisturbed ground 
outside the earher fortress ex^xjsed a will of massive ashlar 
ttiasonry resembling the fortifications of Mycenae itself, and 
“Mycenaean” walls at PhyUkopi in Melos With this wall oc 
curred not only the grey ware, but painted potsherds unmistak- 
ably “Mycenaean”, and further search showed that such sherds 
were characteristic of “sixth city” deposits The inevitable in- 
ference is that this city imported contemporary “Mycenaedn” 
ware to supplement its own ruder products The area of its 
citadel IS larger than the “second city,” its buildings, which include 
a large megaron, are of finer construction This was the most 
important city yet built on the mound It belonged to the 
“Mycenaean” age, which precedes the composition of the Homenc 
poems, and is reflected by them Therefore this is Homer’s Troy 

Its remains, however, having been obliterated on the crown of 
Hissarlik, almost escap^ recognition, for when, long afterwards, 
the Hellenistic Ilium was built, the top of the mound was cut 
away and the uppermost strata vanished Thus we find them 
now on the southern slope of the mound only, but have no diffi 
culty m estimating their original extent Tombs and the outer 


quarters of this city will doubtless be found eventually 

7 The “sixth,” or “Mycenaean’ Troy, perished by violence 
hke the “second city,” but its inhabitants reoccupied its ruins 
until, m early Hellenic times, the small unfortified settlement 
was established which maintained itself till the Homenc enthu 
siasm of Alexander the Greit called a city again into being on 
Hissarlik 

8 The Heflpnistic Ilium, however, has left comparatively little 
trace, fortifications erected by Lysimachus are visible on the 
acropolis and in the plain A small Done temple belongs to this 
city, and a larger one, probably dedicated to Athena, seems to 
be of Pergamene age Fragments remain of its metopes repre 
sentmg Hebos and a Gigantomachia Coins of this city show 
Athena on both faces, and inscriptions prove that Hellenistic 
Ilium was of some importance 

9 Lastly, about the Christian era, the Graeco Roman city 
built a theatre and an ornate gateway on the south east slope 
a large building on the south west and others to north cast This 
city seems to have decayed in the sth century a d 
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The Legend of Troy — In Greek legend, the oldest town m 
the Troad was that founded by Teucer, who was a son of the 
Scamander (a Cretan stream, according to Tzetzes) and the 
nymph Idaea In his reign Dardanus, son of Ztus and the 
nymph Electra, daughter of Atlas, m consequence of a deluge, 
drifted from Samothrace to the Iroad, where he received land 
from Teucer, married his daughter Batea, and founded Dardama, 
at the foot of Mt Ida On the death of leuccr Dardanus sue 
ceeded him, and called the whole land Dardama He begat Erich 
thonius, who begat Tros by Astyoche, daughter of Simois Tros 
called the country Troy and the people Troes (Trojans) By 
Callirrhoe, daughter of Scamander, Iros bad three sons — Hus, 
Assaracus and Ganymede 1 rom Hus and Assaracus sprang two 
separate bnes, Hus, Laomedon, Priam Hector, and Assaracus, 
Capys, Anchises, Aeneas Hus went to Phrygia, where he re 
ceived, as a wrestling prize from the king of Phrygia, a spotted 
cow, with an injunction to found a city where she lay down The 
cow lay down on the hill of the Phrygian Ate, here Hus founded 
Hion, and Dardama, Troy and Hion became one city Desiring a 
sign from Zeus, Hus pra>ed and found lying before his tent the 
Palladium a wooden statue of Pallas, for which he built a tem- 
ple By Eurydice, daughter of Adrastus, he had a son, Laomedon, 
who married Strymo, daughter of Scamander (or Placia daugh 
ter of Atreus or of Leucippus) In his reign, Poseidon and Apollo 
(or Poseidon alone), built the walls of Troy, but Laomedon 
withheld their reward In his reign also Heracles besieged and 
took the city, slaying Laomedon and his children, except one 
daughter, Hesione, and one son, Podarces The life of Podarces 
was granted at the request of Hesione, on condition that Podarces 
first be a slave and then be redeemed by Hesione , she gave her 
veil for him, hence his name of Priam (Gr Tptacr(?at, to buy) 
Priam married first Arisbe and afterwards Hecuba, and had 50 
sons and 12 daughters Among the sons were Hector and Paris, 
and among the daughters Polyxena and Cassandra Pans, be 
trothed to Oenone, awarded the golden “apple of strife” to Aphro 
dite (who promised him the love of the fairest of women) and 
brought upon Troy the resentment of Hera and Athena There- 
after, Pans, visiting Sparta, found favour with Helen, heiress of 
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Tyndareus and wife of Menelaus, son of Atreus, and earned her 
to Troy To recover Helen, the Achaeans under Agamemnon, 
brother of Menckus, besieged Troy for ten years In the tenth 
year Hector was killed by Achillts, and he by Pans At last a 
wooden horse was contrived m whose hollow many Achaean 
heroes hid themselves Their army and fleet then withdrew to 
Teneclos feigning to have raised the siege The Trojans conveyed 
the wooden horse into Troy, in the night the Greeks stole out, 
opened the gates to their friends, and Troy was taken See also 
Homi Ric PorMS 

See Homer, II vii 452 seq ,xx 215 seq , xxi 446 seq , Apollodorus 11 
6 4 m 12 , Diodorus iv 75, v 48, Tzetzes, Schol on Lycophron^ 29, 72, 
1302, Conon, Nanai 21, Dionysius Halicarn , Antiq Rom 1 68 seq 
I he Iliad dials with a period of «ji days in the tenth year of the war 
the Odyssey with the wanderings and homecoming of an Achaean 
li idcr Odysseus For the wooden horse see Homer, Od iv 271 seq , 
Virgil, Aen 11 13 seq 

The Historical Background of the Trojan War« — ^The 
‘Tale of Troy,’' with legends of heroes who *‘f ought m the war,” 
was popular already when the Odyssey (see Homfr) was com- 
posed, wherein, besides other allusions, minstrels sing lays about 
It and the Sirens boast that they “know it all ” From the 
7th century b c , at least, it supplied subjt cts to vase painters and 
other craftsmen, and m the 5th, to the sculptors of the Aegma 
pediments (see Grfik Sculpturb), and to Athenian dramatists 
( Drama Greek ) Herodotus and Thucydides, like ancient 
writers generally, accepted the Trojan war as historical, though 
they criticized epic statements in detail, and Herodotus noted 
discrepancy between the Cypria and the /had Ephorus, and 
afterwards Strabo, marshalled geographical learning as com 
mentary on the Achaean and Trojan “catalogues” in 11 11 , the 
scholars of Alexandru elucidated Homeric antiquities, those of 
Ptrgamum thtir topographical and historical background, Deme 
trius of Scepsis m the Troad, misdoubted, on geological grounds, 
the reputed site of Troy Traditional genealogies, collated by 
Hecataeus (g v) and others, enabled Eratosthenes v ) to date 
the “I all of Iroy ’ to 1194 b c , m the third generition before the 
“coming of the Dorians” and in the second after Laomedon s 
foundation Homeric references to Egypt (where Thebes not 
Memphis, is the c ipital) and to Phoenicia (where bidon is known, 
but not T>rc) supply a historical background for the war, not 
later than the 12th century, but the names of Egyptian kings 
(ThoSf Ihiions) in epic and classical tradition, arc not identified 
Phny (3664) illudes to a Rameses ‘in whose time Troy fell” 
Egyptian references, ho\\cver to repeated sea raids into the 
Levant, between 1230 and iigo bc, depict a situation closely 
resembling Homeric descriptions, and the Aquatusha (Akhay 
umsha), Dananna, Ttkkara (Tzakarat) and probably other par 
ticipants in these raids may be safely recognized as Achaeans, 
Danaans and leucrians in Greek tradition Hittitc documents 
(onfirm the existence of an oversea ri^gime called Akkhayawa, 
aggressive against south-west Asia Minor, one of whose leaders, 
Attanssyas, active in Cana and north Syria about 1230, was a 
contemporary, if not namesake, of Atreus, father of Agamemnon 
Consequently 19th century doubts as to the historical content 
of epic tradition and attempts to discover “solar” and other 
mythological allegories in the personages and events of the war, 
ire being superseded by recognition of a social and political 
regime histoncally assignable to the 1 3-1 2th centuries, of which 
the following arc turning points (i) The establishment of the 
Trojans, with other Thraco-Phrygian peoples, m north west Asia 
Minor before 1260 bc fully justifying the defensive alhance 
between the Hittite king and Rameses II m 1271 bc (2) The 
consolidation of a dominion, of which the “sixth city” at Hissarlik 
wis an important centre, the geographical range of Priam’s vas- 
sals from the Axius river to the Xanthus, and the memory of a 
great fight “on the Sangarius river” far inland are instructive 

(3) The overthrow of Hittite dominion by this new regime, about 
1200 BC followed by the land and sea raids of 1197-94 as far 
IS south Palestine where they were stopped by Rameses III 

(4) Ihe counterparts, west of the Aegean, of the dynasty Lao- 
medon Priam Hector, are the “divine bom” kingships (Pclops- 
Atreus \gamemnon, Aeacus Peleus Achilles, and the like) estab 


hshed by adventurers of unknown antecedents, and foreign names, 
from Ithaca and Aetoha to Crete and Rhodes, and as far north 
as Thessaly, their distnbution closely covering that of the “Late 
Mycenaean” settlements, which are surely dated archaeologically 
to these generations, in Egypt, Cyprus and Palestine (5) 
Whether the destruction of the “sixth city” resulted from an 
attack of this “Achaean” confederacy of the south-west Aegean on 
the Hellespontine citade’ of its Thraco Phrygian cousins, or 
directly from those Danubian representatives of the “Lausitz” 
culture which characterizes the “seventh city,” and is recogniz 
able as a disturbing factor m Macedonia also, later in the 12th 
century, cannot at present be determined, nor the value of the 
synchronism between the attack on Troy and the great sea and 
land-raids towards Egypt, of which the tale of Tithonus and 
Memnon may preserve echoes (6) Iraditions of the establish 
ment of settlements, eventually Greek, round the margins of the 
Late Mycenaean world, are so numerous, and coherent both with 
Homeric and with archaeological evidence, that they may be ac 
cepted as an essentially historical counterpart of the situation 
described m the Odyssey ^ which, however, was transformed as 
profoundly by the “coming of the Dorians” as the Mycenaean 
world had been by the irruption of the “divine born” adventurers 
five generations before Between thobe two crises lies the “Heroic 
Age” of the Aegean, of its central episodes one is the struggle 
between Argos and Thebes, ended by the tragic fall of the Cad 
meian dynasty, the other is the Trojan war, as disastrous to the 
victors as to the conquered (J L My ) 

The Mediaeval Legend of Troy. — The mediaeval Roman de 
Trote, exercised greater influence m its day and for centuries 
after its appearance than any other work of the same class Just 
as the chansons de geste of the loth century were the direct an 
cestors of the prose romances which afterwards spread through 
out Europe, so, even before Hehodorus and Achilles Tatius, there 
were quasi histones, which reproduced m prose, with more or less 
exactness, the narratives of epic poetry The *Hpcatx6s of I lavius 
Philostratus (ft 3rd century ad) is a discourse on 26 heroes 
of the war A fictitious journal (Ephtmeris), professing to 
give the chief incidents of the siege, and said to have been 
written by Dict>s of Crete, a follower of Idomeneus, is mentioned 
by Suidas, and was largely used by John Malalas and other 
Byzantine chroniclers Ihis was abridged in Latin prose, prob 
ably in the 4th century, under the title of Dtetys Cretensts de 
hello Trojano hbrt VI It is prefaced by an introductory letter 
fro-m a certain L Septimius to Q Aradius Rufinus, in which it is 
stated that the diary of Dictys had been found in his tomb at 
knossos m Crete written in the Greek language, but in Phoeni 
cian characters The narrative begins with the rape of Helen, and 
includes the adventures of the Greek princes on the return voy 
age With Dictys is always associated Dares, a pseudo historian 
of more recent date Old Greek writers mention an account of the 
destruction of the city earlier than the Homeric poems, and in the 
time of Aelian (2nd century ad ) this Ihad of Dares, priest of 
Hephaestus at Troy, was believed to be still m existence Nothing 
has since been heard of it, but an unknown Latin writer, living 
between 400 and 600, took advantage of the tradition to compile 
Daretis Phrygn de excidw Trojae hisiorta, which begins with the 
voyage of the Argo It is in prose and professes to be translated 
from an old Greek manuscrqit Of the two works that of Dares 
IS the later, and is infenor to Dictys The matter of -fact form of 
narration recalls the poem of Quintus Smyrnaeus In both com 
pilations the gods and everything supernatural are suppressed, 
even the heroes art degraded The permanent succesis, however, 
of the two works distinguishes them among apocryphal writings, 
and through them the Troy legend was diffused throughout west 
ern Europe The Byzantine writers, from the 7th to the 12th 
century, exalted Dictys as a first class authority, with whom 
Homer was only to be contrasted as an inventor of fables West 
ern people preferred Dares, because his history was shorter, and 
because, favouring the Trojans, he flattered the vanity of those 
who believed that people tP have been their ancestors Many 
mss of both writers were contained m old libranes, and they 
were translated into nearly every language and turned into verse 
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In the case of both works, scholars were long undecided whether 
a Greek original ever existed but fragments of the Greek text of 
Dictys have been recovered (See Die i vs CarxiNSis ) The By 
zantme grammarian, Joannes Tzetzes (fl 12th century), wrote a 
Greek hexameter poem Ilmoa on the subject In 1272, a monk of 
Corbie translated “sans rime UEstotre de Trotens et de Trote 
(de Dares) du Latin cii Roumans mot k mot” because the 
Roman de Trote was too long Geoffrey of Waterford put Dares 
into hrench prose, and the British Museum has three Welsh ms 
translations of the same author, of a much later period 

1 or a thousand years the myth of descent from the dispersed 
heroes of the conquered Trojan race was a sacred liter iry tradi 
lion thioughout western Europe The first Franco Latin chroni 
clers traced their history to the same origin as that of Rome as 
told by the Latin poets of the Augustan era, and m the middle 
of the 7th century Fredegarius Scholasticus (Rcr gall script 11 
461) relates how one party of the Irojans settled between the 
Rhine, the Danube and the sti In a charter of Dagobert occurs 
the statement, ‘ ex nobilissimo et antique Troj inorum rtliquiarum 
sanguine nati ” This statement is repeated by chroniclers and 
panegyrical wiitcrs, who also considered the History of Troy by 
Dales to be the first of national books Succeeding kings imi 
tattd their predecessors in giving ofliciil sanction to their legend 
try origin, Charles the Bald, in a charter, uses almost the same 
words as Dagobert ‘ ex praeclaro et antique trojanorum san 
guine nUi” In England a similar tradition had been early 
formulated as appears from Nennius’s Histona Bntonum and 
Geolfrey of Monmouth The epic founder of Britain was Brutus, 
son or in another tradition, great grandson of Aeneas, in any 
case of the royal house of Iroy Ihe tradition repeated in 
Ware’s version of Geoff ley, by Matthew Pans and others, per 
sisicd to the time oi Shikespeare Brutus found Albion unin 
habited except by a few gnnts He founded his capital on the 
bulks of the Thames, and called it New Troy Otto 1 risingensis 
(i2th ccntuiy) and other German chionieltrs repeit similar 
mylhs About 10^0 a monk named Bernard wrote De cxctdto 
Trojat, and in the middle of the 12 th century Simon Ch^vre 
cl Or, canon of the abbey of Sunt Victor, Pans, followed with 
mother poem in leonine elegiac^ on the fall of the city and the 
adventures ol Aeneas, in which the Homeric and Virgiliin records 
were blended 

About the year 1184 Benoit de Sainte More (qv) composed 
i poem of 30,000 lines entitled Roman de 7 rote He derived his 
information chiefly from the pseudo aninls of Dietys and Dares, 
but we may justly consider the Roman de Trote as an origin il 
work From this souice subsequent writers drew their notions of 
Iroy, mostly without naming their authority and genenlly with 
out even knowing his nime This is the masterpiece of the pseudo 
classical cycle of romances and m the Latin version of Guido 
dclle Colonne it passed through every country of Europe 

Ihe De hello trojano of Joseph of Exeter, in six books, a genu 
me poem of no little merit, was written soon after Benoit’s work 
or about the years 1187-88 At first ascubed to Dires Phrygius 
and Cornelius Nepos, it was not published as Joseph’s until 1620, 
it 1 rankfurt It wis directly driwn from the pseudo annalists 
but the influence of Benoit was considerable Of the same kind 
was the Trotlus of Albert of Stade (1249) a version of Dares, 
in verse, characterized by the old severity and affected realism But 
these Latin works can only be assocuted mdircetly with Benoit, 
who had closer imitators in Germofny at an early period Herbort 
of Fritzlar reproduced the French text m his^/ccf von Iroyc 
(early 13th century), as did also koniad von Wurzburg (d 1287) 
m his Buck von Troye of 40,000 verses, which he himself com 
pared to the “boundless ocean ” It jvas completed by an anony 
mous poet To the like source mav \\t traced a poim of 30000 
verses on the same subject by Wolfram von Eschcnbach, and 
Jicques van Maerlant reproduced Benoit’s narrative in Flemish 
The Norse or Icelandic Trojimanna saga repeats the talc with 
some variations 

In Italy, Guido delle* Colonne, a Sicilian began m 1270 and 
finished in 1287 a prose Htstona trojam, in which he reproduced 
the Roman de Troie of Benoit, and so closely as to copy the 
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errors of the latter The vivacity and poetry of the Anglo 
Norman trouv^re disapjiear in a dry version Ihe immense popu 
lanty of Guido’s work is shown by the large number of txisiing 
manuscripts In the 14th and the commencement of the i^lh 
century four versions appeared in England and Scotland Th( 
best known is the Troy Book, written between 1414 nnd 14 0 ol 
John Lydgite, who had both I rench and latm texts btforc him 
An earlier and anonymous rendering exists at Oxford (Bodltnn 
ms Laud Misc 593) Then is the Gist HystonaU of tin D( 
structwn of 7 toy (Eirly Eng Text Soc , 1869-1874), written in 
a northern dialect about 1390, a Scottish version (13th centur\ ) 
by a certain Barbour not the poet, John Birbour, ind T/n 
Setge of Troy, a version of Dares (Ilirl ms 525 Brit Mus ) 
The invention of pnnting gave fresh impetus to the si^read of 
Guido’s work The first book printed m English was Iht Ri 
cuyell of the Ilystoryes of Trpye, a translation by Caxton from 
the French of Raoul Lefevie 

Bibj locRAPiiY — The Troy Itgend is dealt veith in the elaboriti work 
of A Jol\, Benoit d( Samte More et le Roman de 7 rote (187a 71) , 
G Koriin^, Der alt franz Roman de 7 rote I SetUgist Batoii 

dr Sle More (Hrcbliu, 1876) G C Iromminn Herbort v Fritzlar u 
Binott de Stt^-More (Stuttgart, 1837), R J ickel Dares Phrygius u 
Benoit dt Ste More (BresUu 1873) Le Roman de Ttote cd I 
Constans (Soc d anc textes fr Pans 1004) 

TROYES, a town of France capital of the department of 
Aube, 104 m ESL of Pans on the Eastern railway to Belfort 
Pop (1926) 55897 The town stands in the wide illuvnl plain 
w itered by the Seine the main stream of which skirts it on the 
cast It is traversed b> several small arms of the river, and the 
Canil de la Unite Seme divides it into an upper town on the 
left bmk, and a lower town on the right bank The churches of 
the town are numerous and especially rich m stained glass of 
the Renaissance period St Pierre, the cathedral, i Uh to 16th 
centuries, consists of an apse with sc\en apse chipds, a choir 
with double aisles, on the right of which 11 c the treasury and 
sacristy, a tnnsept without aisles, a nave with double aisles and 
side chapels and a vestibule There are stained glass windows of 
the 13th and 16th cintunes The tieisury contains some fine 
(namel work and lace The church of St Uiban has windows 
dating for the most p lit from the ye irs 1265-80 Most of the old 
houses of Troyes aie of wmod but some iu of stone of the i6th 
century, notably the hotels dc Viuluisint de Mauroy md de 
Mirisy The prefecture occupies the buildings of the old ibbey 
of Notre Dame aux Nunnains, the hotdde ville dites from the 
17th century 

iroyes IS the seat of a bishop and a court of assize Its pub 
lie institutions include i tribunal of first inst inee, a tribunal 
of commerce, a board of trade arbitritors and a chimhcr of 
commerce It Ins a school of hosiery The dominant industry 
in Tro>es is the manufieture of cotton, woollen and silk hosiery, 
printing and dyeing of fabrics 

History — At the beginning of the Roman period Troyes w is 
the principal settlement of the Trecissi, from whom it dt lives its 
name In the first half of the 4th century its bishopiic was cicated 
as a suffragan of Sens St Loup, the most illustiious bishop of 
Iroyes, occupied the episcopal scat from 4*^6 to 479 In the early 
middle ages the bishops were supreme in Iroyes, but m the lotli 
century this supremacy was transferred to the counts of Tio>cs 
(sc( below), who from the nth century were known as the counts 
of Champagne Under their rule the city attained gicat prosperity 
Its fairs which had already made it a prominent commcrcnl 
centre, flourished under their patronage while the c inals con 
strueted at their expense aided its Industnil development The 
union of Champagne with the dom iins of the king of 1 1 mcc in 
1304 was disistrous to the city, since one of the first measures ol 
Louis le Hutin was to forbid the Flemish mcuhants to attend its 
fairs For a short time (1419-25), during the Hundred Yens 
War, the town was the seit of the royil Government, incl m 
the signing of the Ireity of Troyes was followed by the marnige 
of Hinry V of England with C itherine, diughter of Charles \ 1 
in the church of St Jean In 1429 the town capitulated to Joan 
of Arc The next 100 years was a toenod of prosperity, maijed by 
the destruction of half the town by the fire of 1524 In the 16th 
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century Protestantism made some progress m Troyes, but m 1562, 
if ter a short occupation, the Calvinist troops were forced to 
retire, and m is 7 2 fifty Protestants were put to death The re\^o- 
cation of the Edict of Nantes in 1685 was a severe blow to the 
commerce of Troyes, which was not revived by the re-establish- 
ment of the former fairs in 1697 The population fell from 40,000 
to 24 000 between the beginning of the i6th century and that of 
the T9th century 

T Boutiot, Hhtotre de Troyes el de la Champagne mindionale 
(4 voIh Troycb 1870-80) , R Koechlm and J J Marquet de Vasselot, 
La Sculpture d Troyes el dans la Champagne mSndtonale au seitiime 
sihlt ( 1 900) 

TROYON, CONSTANT (1810-1865), French painter, was 
horn on Aug 28, 1810, at Sevres, near Pans, where his father was 
connected with the porcelain factory Troyon was an animal 
pdintir of the first rank, and was closely associated with the 
irtists who painted around Barbizon Until he was twenty he 
I iboured assiduously at the minute details of porcelain ornamenta 
tion By the time he reached twenty-one he was travelling the 
country is an artist, and pimtmg landscapes Troyon was a 
fivountc with RoquepUn, and became one of his pupils Roque- 
plan introduced Troyon to Rousseau, Jules Dupr6, and the other 
fiirbi/on punters In 1846 Troyon went to the Hague, and 
saw Paul Potter s f imous “Young Bull ” I rom the studies he 
mule of tins picture of C uyp’s sunny landscapes, and Rembrandt’s 
mistcrpicccs he evolved a new method of painting, and it is only 
in works produced after this time that Troyon’s true individuality 
lb revealed Troyon died at Pans on heb 21, 1865 All his 
famous pictures arc of date between 1850 and 1864 In the 
Wallace Gallery in I ondon are “Watering Cattle” and “Cattle 
in Stormy Weather”, in the Glasgow Corporation Gallery is a 
“landscape with Cattle”, the Louvre contains his famous “Oxen 
It Work’ and ‘Returning to the Farm”, while the Metropolitan 
Museum of Art and other galleries in Amenta, contain fane ex 
amplts His “Vallec de la Toucque, Normandy,” is one of his 
greatest pictures Emile van Marcke (1827-1891) was his best- 
known pupil 

H Dumtsnil ConUant Troyon Souvenirs mtmes iSSS) ^ 

A Huntin, Irovon* (i8yi), D C Thomson, The Barbizon School 
of Pamt(rs (1 ondon, 1890) W Gcnscl Corot und Troyon (Leipzig, 
1906) 

TRUBNER, WILHELM (1851-1917), German painter, 
was born at Heidelberg on Feb 3, 1851 He studied at Karls 
ruhe Stuttgirt and afterwards with Diez it Munich, where he 
came undtr the influence of Leibl and the impressionist group 
He did not however, join this or any other group, but went 
his own independent way although he too aimed at achieving the 
eftect of light and air m his painting, and worked with broad 
strokes of the brush I or some years he made Munich his home 
In 1896 ht settled in Frinkfurt and in 1903 was made professor 
at the Kirlsruhe academy He died at Karlsruhe on Dec 21, 
1917 Irubner’s colour was always warm and rich, but from 
the hrankfurt period onward he adopted a more restricted scheme 
ind relied on strong contrasts in place of the tender intermediate 
tones ot his earlier days He had an admirable sense of values 
ind his landscapes are sometimes built up almost in the manner 
of Cezinne Hjs portraits were also particularly successful 

His lindscapes include the stnes of Heidelberg landscapes (1889) 
uith the ‘View from the Castle’ (Darmstadt), those painted at 
Chiamstt and the liter senes at Amorbach and the Neuburg (1913) 
Among his portraits ire those of the artibt Schuch (Berlin), of nis 
^on in armour and of the “Boy with Mastiff” (Dusseldorf) 

I ntz Knapp, Kunstlerische Kultur des Abendlande^ III , pp 330 

it seq 

TRUCE OF GOD, an attempt of the Church m the middle 
ages to alleviate the evils of private warfare The two measures 
which were adopted by the Church to remedy this evil — the pax 
etclesmi or Det md the treuga or treva Dei — are usually both 
referred to as the Irucc of God, but they are distinct in char- 
acter The l^itter was a development of the former 

The pax tccknae is first heard of m the year 990 at three 
synods^held in different parts of southern and central France — ^at 
Charroux, Narbonne and Puy It enlisted the immediate support of 


the regular clergy, particularly the vigorous congregation of Climy, 
and of William V of Aquitaine, the most powerful lord of south 
em France, who urged its adoption at the councils of Limoges 
(994) and Poitiers (999) The peace decrees of these various 
synods differed considerably m detail, but m general they forbade, 
under pain of excommunication, every act of private warfare or 
violence against ecclesiastical buildings and their environs, and 
against certain persons, such as clerics, pilgrims, merchants, wom- 
en and peasants, and against cattle and agricultural implements 
With the opening of the iith century, the pax ecclestae spread 
over northern Trance and Burgundy, and diocesan leagues began 
to be organized for its maintenance The bishop, or count, on 
whose lands the peace was violated was vested with judicial power, 
and was directed, in case he was himself unable to execute sen 
tenet, to summon to his assistance the laymen and even the clerics 
of the diocese, all of whom were required to take a solemn oath 
to observe and enforce the peace At the council of Bourges 
(1038), the archbishop decreed that every Christian 15 years and 
over should take such an oath and enter the diocesan militia The 
idea that peace is a divine institution seems to have given rise to 
a new name for the peace, the pax Det, or peace of God 

The trtuga or treva Det, the prohibition of every act of private 
warfare during certain ejays, goes back at least to the Synod of 
Line (1027) which suspended all warfare from noon on Saturday 
till prime on Monday Like the pax ecclestae it found ardent 
champions in the regular clergy, especially m Odilo (962-1049) 
the fifth abbot of Cluny, and soon spread over all France It pene 
trated Piedmont and Lombardy in 1041 and Normandy m 1042 
By this time the truce extended from the Wednesday evening to 
the Monday morning in every week and also, m most places 
lasted during the seasons of Lent and Advent, the three great 
vigils and feasts of the Blessed Virgin, and those of the 12 apos 
ties and a few other saints The treuga Det was decreed for 
Flanders at the Synod of Therouanne (1063) and was instituted 
in southern Italy in 1089, probably through Norman influence 
The bishop of Liege introduced it m Germany in 1082, and three 
years later a synod held at Mainz in the presence of the emperor 
Henry IV extended it to the whole empire It did not extend to 
England, where the strength of the monarchy made it unneces 
sary The popes took its direction into their own hands towards 
the end of the iith century, and the first decree of the Council 
of Clermont (1095), at which Urban II preached the first cru 
sadc, proclaimed a weekly truce for all Chnstendom, adding a 
guarantee of safety to all who might take refuge at a wayside 
cross or at the plough The Truce of God was reaffirmed by many 
councils, such as that held at Reims by Calixtus II m 1119, and 
the Lateran councils of 1123, X139 and 1179 When the treuga 
Det reached its most extended form, scarcely one fourth of the 
year remained for fighting, and even then the older canons relating 
to the pax ecclestae remained m force The means employed for 
its enforcement remained practically the same spiritual penalties, 
such as excommunication, special ecclesiastical tribunals, sworn 
leagues of peace, and assistance from the temporal power The 
Council of Clermont prescribed that the oath of adherence to the 
truce be taken every three years by all men above the age of 12, 
whether noble, burgess, villein or serf The results of these peace 
efforts were perhaps surprisingly mediocre, but it must be borne in 
mmd that not only was the military organization of the dioceses 
always very imperfect, but Continental feudalism, so long as it 
retained political power, was inherently hostile to the principle 
and practice of private peace The Truce of God was most power 
ful in the 1 2th century, but with the 13th its influence waned as 
the kings gradually gamed control over the nobles and substituted 
the king’s peace for that of the Church ^ 

See Du Cange, Glossanum, $v Treuga, A Kluckhohn, Geschtchte 
des GoUesfrtedens (Leipzig, 1857) , J Fehr, Der Gottesfnede und 
dte katholtsche Kirche des Miitemters (Augsburg, 1861) , E Semichon, 
La Patx et la irhve de Dteu (2nd ed 1869) , L Huberti, Sludten %ur 
Rechisgeschichte des Goiiesjrteden und Landfrteden, Bd i Dte 
Fnedens-Ordnungen tn Frankretch (Ansbach, 1892) , E Mayer 
Deutsche und franzostsche Verfassungsgeschtchte (1899), vol 1 , A 
Luchaire, “La Paix et la trfeve de Dieu,” in E Lavisse’s Btsioke dt 
France , 11 2, pp 133-138 (1901) (C H H ) 
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TRUCK SYSTEBl. The payment of the wages of workmen 
tn kmd, or m any other way than the uncondiUonol payment of 
money, a practice known as the “truck system Sometimes the 
workman was paid with “portion of that which he has helped to 
produce,*' but the more usual form was to give the workman 
the whole or part of his wages m the shape of commodities 
suited to his needs There was also a practice of paying in 
money, but with an express or tacit understanding that the 
workman should resort for such goods as he required to shops 
or stores kept by his employer The truck system led in many 
cases to grave abuses and was made illegal in Great Britain by 
the Truck Acts, under which wages must be paid in current coin 
of the realm, without any stipulations as to the manner in which 
the same shall be expended (See Labour Legislation ) 

TRUFFLE, the name of several kinds of subterranean fungi 
of the family Ascomycetes (See I ungi ) Truffles have been 
famous for their esculent qualities from classical times Several 
were recognized by the ancient Greeks and Romans, Theo 
phrastus (c 300 b c ) gives one of them a name which apparently 
refers to a common belief that truffles were produced by thunder 
Pliny thought that they were amongst the most wonderful of all 
things m springing up and living without a root There are 
numerous references to truffles in classical wntings and Coelius 
Apicius gives six recipes for cooking them 

The subterranean Ascomycetes are usually placed m two mam 
groups, the Tuberales and the Plectascales, depending upon the 
possession of fruit bodies with or without an opening to the ex- 
terior during development The suggestion is that these have 
arisen along parallel lines A point of interest is that we also have 
subterranean forms of similar external appearance in Phycomy- 
cetes and Basidiomycetes 

The best known genus of the Tuberales is Tuber j which is 
mainly native to temperate regions The different species range 
m size from that of a pea to that of an orange A section of a 
young specimen shows a whitish homogeneous flesh which, as 
maturity is approached, becomes a rich dark colour showing a 
lighter “marbling” Microscopical examination reveals that the 
trama plates bearing the hymenium are thrown into elaborate 
folds (venae tnternae) whereas other plates of tissue which are 
light coloured, sterile and joined either directly or indirectly to 
the exterior run between them (venae externae) This compli 
cated arrangement is reached by a series of advances which may 
be traced m the allied genera The spores of Tuber are large and 
are usually not more than four in an ascus, in the same fruit body 
i range from one to four may usually be seen These were the 
first ascospores to be obstrved, Tournefort desenbed them in 
1710-11 and Micheli figured them m 1729 It was a common 
belief that they became truffles merely by enlargement, though 
fermentation of the earth, exudations of branches and leaves, 
excretion of roots, gall production by insects were frequently 
regarded as reasonable explanations of their formation Truffles 
principally occur m open woodland on calcareous soil, being rare in 
or absent from sandy soil and pastures They are usually 
associated with the roots of trees and arc possibly mycorrhizal 
fungi 

The most valued truffle m French cookery is the P^rigord 
truffle (T melanosporum) which is said to have first gamed 
favour towards the end of the 15th century It is brownish black, 
roundish and covered with polygonal warts having a depression 
at their summit, the flesh (gleba) is first white, then brownish 
grey, and when mature becomes violaceous black, with white veins 
having a brown margin The odour is well marked and not un 
pleasant The main French truffi^res are in P^ngord and the 
Department of Vaucluse, though truffles are gathered throughout 
a large part of France The truffle industry is an important one 
and about one third of the gatherings are now exported , foreign 
trade began seriously about a century ago and before the World 
War reached to as much as £3,000,000 annually As the truffles 
often occur at the depth of a foot it is difficult to detect them 
unaided Truffles, when occurnng near the surface of the ground, 
crack it as they reach full size and experienced gatherers are 
thereby enabled to locate them Further, many species of fly 
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live on truffles and in the morning and evening columns of small 
yellow flies (Helomiza hneata, etc ) may be seen hovering over 
the place where truffles are present 

Occasionally man is sufficiently “susceptible” to the scent of 
truffles to be able to locate them Several kinds of animals, how 
ever, recognize the scent without difficulty Truffle hunting is 
therefore carried on with their aid, pigs and dogs being generally 
used, though goats are said to be so trained m Sardinia 

The truffle industry has proved so profitable in France that the 
govemm^nt has taken in hand the reforesting of many large and 
barren areas, for many of the best truffle regions have become 
productive by the private planting of the appropriate trees 
These are oaks (Quercus cocctfera, Q Ilex with admixture of () 
robur^ Q sessthflora and hazel), “si \oultz des trutfes, semt/ 
des glands” is an adage which has been handed on for generations 
Direct attempts at cultivation have so far proved unsatisfaetor> 

C aleareous ground is dug over and acorns or seedlings planted 
Soil from truffle areas is usually spread about and the ground 
is kept in condition by light ploughing and harrowing After three 
yt ars cleanngs are made and the trees art pruned Truffles if they 
arc to appear do so only after five years or so, gathering begins 
then but it hardly pays until after from eight to ten years The 
yield IS at its maximum from five to twcnt> five years later 
Tuber melanosporum has not been recorded for Lngland 

The Enghsh truffle is 7 aesttvum which is found prmcipallv in 
beech woods It is bluish black, roundish and covered with coaise 
polygonal warts, the gleba is white when immature, then oehrace 
ous and finally brownish with whitish, branched, labyrinthine 
markings It was formerly hunted on the south downs by the aid 
of mongrel terriers and was sold in Covent Garden (J Rm ) 
TRUJILLO or TRUXILLOj a seaport on the Atlantic coast 
of Honduras, in 15® 54' N and 86^* 5' W Pop (1925) about 
2,000 The harbour an inlet of the Bay of Honduras, is sheltered 
on the north by the promontory of Cape Honduras, it is deep 
and spacious, but insecure in westerly winds Mahoginy, d>t 
woods, sarsaparilla, cattle, hides and fruit are exported, gram 
flour, hardware and rum are imported Trujillo was founded in 
1524, and became one of the most prosperous ports of the new 
world and the headquarters of a Spanish naval squadron During 
the 17th century it was frequently ind sutcessfully raided by 
buccaneers, and thus lost much of its commerce, which still more, 
in modern times, has been diverted to Puerto Cort6s and to Puerto 
Castilla across the bay 

TRUJILLO, the capital and prcfectural seat of the Depart 
ment of La Libcrtad, in Peru, lies in lat 8° 7' S and long 79° g' 
W , some ^00 miles up the coast and north of Lima, the capital 
It IS the second city in Peru in point of age having been founded 
by Pi/arro and his followers in the year 15*^7, and the third cit> 
in point of population, having approximitely 40,000 inhabitants 
and only exceeded by Lima and Arequipa It is 8 m by rail 
from Salaverry, its port on the Pacific ocean, and 4 m from the 
coist at Its nearest point 

Trujillo serves the important mining region of Quiruvika 
(copper) and Milluaehaqui (gold and silver) which is now being 
exploited by the Northern Peru Mining and Smelting Company 
a subsidiary of the American Smelting and Refining Company of 
New York, and growing quantities of bar copper gold and silver 
ores, concentrates and precipitates are being shipped It also 
serves two agricultural districts, that of the Valley of the Rivtr 
Moche and of the Valley of the Chicama, the last named being 
probably the most important sugar-cane growing district of Peru 
Much of the traffic that formerly passed through Trujillo from 
the Chicama valley is now being diverted to the port of Malabrigo 
or, as it is now called, Puerto Chicama 

Though lying in the tropics, geographically, the climate is dis 
tinctly temperate due to the Humbolt current that sweeps up the 
west coast of South America from the Antarctic ocean to Punt a 
Parma, Peru, where it flows out to sea, the average temperature of 
this current being about 60° F An extended observation of 
meteorological conditions at Trujillo shows a maximum tern 
perature of 85® F and a minimum of 55*^, the mean variation 
between diurnal and nocturnal extremes being lO degrees The 
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region n practically rainless and agriculture is carried on by 
irrigation from runs high up in the Andes which closely hug the 
toistline Light rams occur at cycles of seven years and of 
greater importance it cycles of 31 years One such period oc- 
curred in March 1925, when between March 7 and the end of 
that month i<;5 in of ram fell, ten times more than the total 
ninfall for tht seven year period 1918-24 inclusive These rains 
ciused grcit damage to Irujillo and neighbouring towns and 
miny houses wcie demolished ^nd many people left homeless in 
a country whtn no provision for protection against ram exists 

Trujillo is served by a narrow gauge railway line that connects 
it with Its port — S ihvcrry — with a branch to Menocucho in the 
Moche valley and a line to Ascopt in the Chicama valley The 
city IS the centre of a very rich and exceedingly interesting 
region from an inthropcdogie il and archacologieal point of view, 
the ruined and deserted pre Inca city Chan Chan, the capital 
of a civilization known variously as the Chimu, Mochica or Yunga, 
lies close by and the Chicami valley the lower Moche valley 
and the Valley of the River Viru are rich m remains of civihza 
tions believed even to antedate that of the Yungas Trujillo is 
ipproximatcly 22 hr by steamer from Callao, the port for Lima 

(0 Ho) 

TRUJILLO, a town of Spun m the province of Caceres, 
on a hill 25 m east of Cactres, and on the Tozo river, a sub 
tributary of the lagus Pop (1920), 11,476 Trujillo was a town 
of import iiHC in the middle ages Pizarro, the conqueror of Peru, 
wxs born here about 1471 and his palace still stands In the 
oldest part of Trujillo are the remains of a castle said to be of 
Roman ougin Ihe Julu tower is also said to be Roman The 
Roman mine for the town wis lurgalium 

TRUMAIAN, a sm ill group of tribes of South American In 
dians constituting an independent linguistic stock The Trumai 
live on the hcidwaters of the \ingu river in the State of Matto 
Gros«so, Brazil 

S#p K von den Stcinen Durih Zentral BrastUen (Leipzig, 1886) 
ind Vnter din Ntvlurvolktrn Zentral Hrastlnn (Bcilin, TS94) 

TRUMBiC, ANTE (1863- )> Yugoslav statesman, was 

born at Split He bee imt suceessnely iniyur of Split, and 
deputy for the city in the Dalmatian Diet, and after 1907 deputy 
m the Austrian Parliament In 1905 he and his fellow Dalma 
tuns Pero Cingnji Smocllaka md Supilo as delegates of the 
Croit Ndtionil part> worked foi the renewed cooperation be 
tween Serb ind Croat which culminated in the resolutions of 
I limit and / in in 190?; and m the parallel negotiations with the 
Migyir eoilitiun p 11 ties The programme of reform m Croatia, 
which w is the bisis of tiie igrecment with Hungary, wis soon 
frustrated by the intransigent attitucie of the Wektrle Govern 
ment The Dalmatim Croats, notably Trumbic and Supilo, con- 
sistently tilde ivourecl to improve their relations with the Italians 
and to combat the const int efforts of Vienna to set the two 
ruts it variince 

On the eve of the World War Trumbi6 crossed the frontier to 
Venice, where he was joined by Supilo and several other Croat 
and Serb le ulers The first winter of the war he spent m Rome, 
hoping to win Italian oflitnl support But Sonnino’s anti Slav 
polie> ind the secret igreement concluded between Italy and 
the Entente at the expense of the Yugoslavs in the spring of 
1915; forced him to transfer his centre of operitions to France 
iind Fnghnd Tht Yugosliv committee, of which Trumbic was 
president, wis form illy constituted in May 191s m London In 
the summer of 1917 he and others negotiated with the exiled 
Scrbiin government m Corfu and representatives of all the 
Serbian pirtics the so called “Declaration of Corfu,” which pro 
vidtd the basis for a united Yugoslav State Trumbic met 
representative Italians m Dec 1917 and March 1918, and shared 
in the arrangements for the congress of oppressed nationalities 
held in Rome m \pnl In Oct 1918 Trumbid was appointed 
foreign minister m the Yugoslav provisional government and 
peace delegate m conjunction with Pasic and Vesme He was 
unable to win support for Yugoslav claims from the Entente, 
which considered itself still bound to Italy by the secret 
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Treaty of London The Yugoslavs were obliged to tome to a 
direct agreement with Italy, and the Treaty of Rapallo was signed 
in Nov 1920 

Trumbid s long absence in Pans, coupled with the pohey of 
abstention pursued by the Croat Peasant party under Radic, 
placed him at a fatal disadvantage when the question of the new 
constitution came up m 1921 Trumbi6 voted m the minority 
and thereafter drifted steadily into stronger opposition to the 
new regime m Yugoslavia His group formed part of the coali- 
tion “blot’ which was in power from July to Oct 1924, and for 
a time he effected a working alliance with Radic and committed 
himself to federalism ind even republicanism The sudden voUt 
face of Radic after the elections of 1925 left lrumbi6 some 
what isolated, as the leader of the newly constituted “Croat 
Federalist Peasant party ” 

TRUMBULL, JOHN (1750-1831), American poet, was 
born m what is now Watertown Conn , where his father was a 
Congrtgational preacher on April 24, 1750 At the age of seven 
he passed his entrance examinations at Yale, but did not enter 
until 1763, he graduated in 1767, remained at the college study 
mg, and in 1771-73 was a tutor He spent a year in Boston m 
the office of John Adams and after 1774 practised law in Con 
necticut He was State’s Attorney in 1789, a member of the Con 
nectieut assembly in 1792 and 1800, a judge of the supenor 
court in 1801-19, and hnally a judge in the supreme court of 
errors The last six years of his life were spent m Detroit Mich , 
where he died on May to, 1831 While studying at Yale he 
had contributed in 1769-70 ten essays, called “The Meddler,” 
imitating Tht Spectator y to the Bostofi Chromdey and in 1770 
similar essays signed “Ihe Correspondent” to the Connecticut 
Journal and Nt w Ilaveii Pod Boy While a tutor he wrote his first 
satire in verse, Tht Prognss of Dulness (1772-73), an attack in 
three poems on educational methods of his time His great poem 
which ranks him with Philip Freneau ind 1 rancis Hopkmson as 
an American political satirist of the period of the Revolutionary 
War was M^Ftngdly of which the first canto, “The Town Meet 
ing ” appeared in 1776 (dated 1775) This canto about 1,500 lines 
contains some verses from “Gage’s Proclamation,” published in 
the ConncLticut Courant for Aug 1775, it portrays a Scotch Loy 
alist, M’l ingal, and his Whig opponent Hononus apparently a 
portrait of John Adams This first canto was divided into two, 
and with a third uid a fourth canto was published in 1782 After 
the war Trumbull was a rigid 1 edcrihst and with the “Hartford 
Wits,” David Humphreys, Joel Barlow and I emuel Hopkins, 
wrote the Anarchmd, a poem directed xgainst the enemies of a 
firm central government 

See the memoir in the Hirtford edition of Trumbull’s Poetical Works 
(1820) , J H Irumbull, The Origm of MiFtn^al (Morrisania, New 
York, 1868), and the estimati m M C TyUrs Iiitrary History of 
tht American Revolution (New York, 1897) 

TRUMBULL, JOHN (1756-1843), American artist, was 
born at Lebanon (Conn ), on June 6, 1756, the son of Jonathan 
Trumbull (1710-1785), governor of Connecticut He graduated at 
Harvard in 1773, served in the War of Independence, rendering a 
particular service at Boston by sketching plans of the British 
works, and was appointed second aide de camp to Gen Washing 
ton and in June 1776, deputy adjutant general to Gen Gates, but 
resigned from the army in 1777 In 1780 he went to London to 
study under Benjamin West, but his work had hardly begun when 
the news of the arrest and execution of Major Andre, who was 
deputy adjutant general in the English army, suggested the ar 
rest of Trumbull as h iving been an officer of similar rank m the 
Continental army, he was imprisoned for seven months In 
1784 he was again m London working under West, in whose 
studio he painted his “Battle of Bunker Hill” and “Death of 
Montgomery,” both of which are in the Yale School of Fine 
Arts 

In 1785 Trumbull went to Pans, where he made portrait 
sketches of French officers for “The Surrender of Cornwallis,” 
and began with the assistance of Jefferson, “The Signing of the 
Declaration of Independence,” well known from the engraving 
by Asher B Durand These paintings, with “The Surrender of 
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Burgoyne’’ and *‘The Resignation of Washington,” were bought 
by the United States Government and placed in the Capitol at 
Washington Trumbull’s “Sortie from Gibraltar” (17S7), owned 
by the Boston Athenaeum, is now m the Boston Museum of Fine 
Arts, and a senes of historical paintings, the “Trumbull Gallery,” 
by far the largest single collection of his works (more than 50 
pictures), has been in the possession of Yale college since 1831, 
when Trumbull received from the college an annuity of $1,000 

His portraits include full lengths of Gen Washington (1790) 
and George Clinton (1791), in the City Hall of New York — 
where there are also full lengths of Hamilton and of Jay, and 
portraits of John Adams (1797), Jonathan Trumbull, and Rufus 
King (1800), of Timothy Dwight and Stephen Van Rensselaer 
both at Yale, of Alexander Hamilton (in the Metropolitan 
Museum of Art> New York city, and in the Boston Museum of 
Fine Arts both taken from Ceracchi’s bust) , a portrait of him 
self painted in 183^ a full length of Washington, it Charleston 
South Carolina, a full length of Washington in military costume 
(1792), now at Yale, and portraits of President and Mrs Wash- 
ington (1794), m the National Museum at Washington Trum 
bull’s own portrait was painted by Stuirt and by many others 

He died m New York on Nov 10 1843 

See his Autobiograpkv (1841) J F Weir John Trumbull A brief 
Sketch of Hts Life to which n added a Catalogue of hts Works (1901) 
and John Durand, “John Trumbull, “ American Art Review, vol 11, 
pt 2, pp 181-191 (Boston, 1881) 

TRUMBULL, JONATHAN (1710-1785), American po 
litical leader, was born at Lebanon (Conn ), on Oct 12 1710 He 
graduated at Harvard in 1727, and began the study of theology 
but in 1731 engaged in business with his father He next studied 
law, was elected to the assembly in 1773, and held public office 
almost continuously afterward He served for seven years m the 
assembly being speaker for three years, for 17 years as county 
judge of Windham county, for 22 years (after 1740) as governor’s 
assistant, for two years as deputy governor (1767-69), and for 
three years (1766-69) as chief justice of the colony In 1769 he 
was elected governor and continued m office until his voluntary 
retirement m 1784 During the War of Independence he was a 
valued counsellor of Washington The story that the term 
‘ Brother Jonathan,” a sobriquet for the United States, originated 
m Washington’s familiar form of addressing him seems to be 
without any foundation After the wir Trumbull was a strong 
1 ederalist He died in Lebanon on Aug 17, 1785 

His public papers have been printed in the Massachusetts Histoncal 
Society’s Collections sth senes, vols ix x (Boston, iSSs-SS) and 
7th senes, vols 11, 111 (1Q02) See I W Stuart, Life of Jonathan 
Trumbull sen (Boston, 1859) 

THUMPER, VICTOR (1877-1915), Australian cricketer, 
Was born at Syefney, NSW, on Nov 2 1877, and died there of 
Bright’s disease on June 28 1915 His first appearance against 
England was in a second class match against Stoddart’s team in 
1894-95 20 seasons of first class cricket, 1894-1914, he made 

17.000 runs for an average of 45 His first visit to England, in 
1899, was moderately successful, his next, m 1902, was a tri 
umphal progress “From start to finish of the season, on every 
sort of wickct, against eveo^ type of bowling, Trumpier entranced 
the eye, inspired his side, demoralized his enemies, and made 
run getting appear the easiest thing in the world ’ (H S Altham, 
History of Cricket) It was apparent at once that there had 
arisen a batsman of a class apart whose supremacy, even m that 
golden age of batting, was comparable to that of “W G ” He 
came again in 1905, and 1910, in all he made six centuries for 
Australia against England and his first wicket partnerships with 
R A Duff were long a thorn in England’s side Trumper was 
also a fine out field, and could bowl fast for a short time Trump- 
er’s batting was of that supreme type which defies description 
The only adequate idea of his style is to be derived from a 
wonderful senes of photographs in Beldam and Fry’s Great 
Batsmen (1905) With his accurate timing and placing and his 
Jspeed on his feet, he had all bowlers at his mercy “No one 
ever played so naturally,” Warner has said of him, “batting was 
just part of himself ” He had a charming personality and was the 


most beloved of cricketers Perhaps the best tribute to his great 
ness IS that every new batsman of high promise in Australia is 
hailed as “a second Trumper” 

See M A Noble, The Game*s the Thing (London and Australia 
1926) , Scores and Biographies, vol xv (1925) 

TRUMPET, in music, a brass wind instrument with cup 
shaped mouthpiece and a very characteristic tone It consists ot 

a brass or silver tube with a narro^\ cylin 

f dncal bore except for the bell joint, form 

mg from -J to ^ of the whole length which 
(f * 1 IS conical and terminates in a bdl of mod 

^ crate diameter The tube of the trumpet is 

^ doubled round upon itself to form a long 

J J inegular rectangle with rounded corners 

A tuning slide consisting of two U shaped 
cylindrical tubes fitting into each other is 
J|M interpolated between the bell joint and the 
B ) long cylindrical joint to which the mouth 
3 $7 piece is attached 

iP }i ) The mouthpiece consists of a hemi 

^ spherical cup with a rim across which the 

lips stretch The shape of the cup, and 
more especially of the bottom, in which 
j • is pierced a hole communicating with the 

S mam bore, is of the greatest importance on 

/ g account of its influence on the tone quality 

/ 1 ^^ production of the higher har 

(jgl ^ monies It is recogni/cd that the shallower 

and smaller the cup the more easily are 

"°***'’^ * higher harmonics produced, the sharper 

The trumpet showing bottom of the cup the 

THE MODERN FORM morc brilliant and incisive is the timbre, 
EQUIPPED WITH VALVES givcn, of coursc, the correct style of blow 
mg The diameter of the cup vanes according to the pitch and to 
the lip power of the player who chooses a cup to suit him 

There are three principal kinds of trumpets (i) the natural 
trumpet, mainly used in cavalry regiments, in which the length ot 
the tube and pitch are varied by means of crooks, (2) the slide 
and double slide trumpets, in which a chromatic compass is ob 
tamed, as in the trombone, by double tubes sliding upon one an 
other without loss of air, (3) the valve trumpet, similar m Us 
working to all other valve instruments The first and second of 
these alone give the true trumpet timbre The tone of the valve 
trumpet approximates to that of the cornet, nevertheless, it is 
now almost universally used 

In the trumpet the notes of the harmonic series from the 3rd 
to the loth or i6th upper partials are produced by the varied 
tension of the lips and pressure of breath called overblowing 
The fundamental and the second harmonic are rarely obtainable, 
and are therefore left out of consideration, the next octave from 
the 4th to the Sth harmonics contains only the 3rd, 5th and minor 
7th, and IS therefore mainlv suitable for fanfare figures based on 
the common chord The diatonic octave is the highest and Us 
upper notes are only reached by very good players on trumpets 
of medium pitch 

The lituus (q V ) or cavalry trumpet of the Romans seems to 
have vanished with the fall of the Roman empire Its successor, 
the cavalry trumpet of the isth and succeeding eentunes was 
evolved from the straight busine, an instrument traced by me ins 
of its name no less than by the delicate proportions of Us tube 
and the shape of the bell, to the Roman bucema {qv) The 
bending of the tube of the trumpet m three parallel branches, 
thus creating its modern form, has usuall> been claimed for a 
Frenchman named Maurin (1498-1515) But the transforma 
tion was really made much earlier, probably in the Low Countru s 
or north Italy, in any case it had already been accomplished in 
the bas reliefs of Luca della Robbia intended to ornament the 
organ chamber of the cathedral of Florence where a trumpet 
having the tube bent back as just described is very distinctly 
figured And this shape the instrument retained for more than 
300 years 

Later crooks and slides were introduced, then keys, and finally 
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in 1815, Stolzel made the first completely satisfactory chromatic 
trumpet by tht invention of the ventil or piston {See Mouth 
PXFCL, Valve, and Wind Instruments) 

TRUMPETER or TRUMPET-BIRD, a South American 
bird of the Psoplmdae family, so called from the sound it 
uttcrb The family contains the single genus Psophta with half a- 
dozen species, differing m little but colour and size The range 
of several species seems to be separated by nvers (Wallace, 
Geogr Dtstr Anmals) and in this connexion it may be observed 
that the birds seldom fly, though they run very fast The best 
known species, P crepitans, inhabits Guiana and is abqut the 
size of a large bam door fowl, but with longer legs and neck 
Ihe plumage is black with the exception of the green and violet 
reflections on the tips of the neck feathers and a brown and grey 
patch on the back The legs are bright green and the bird lays 
white eggs, about the size of a bantam’s egg 
Although the trumpeters must undoubtedly be accorded the 
rank of a distinct family, Psopkndae, l^e so many other South 
American birds they stem to be the less specialized descendants 
of an mcient generalized group — ^perhaps the common ancestors 
of the Rallidac and Gruidae The structure of the trachea, though 
different from that described in any Crane {qv), suggests an 
eirly form of the structure which in some of the Grmdae is so 
marvellously developed, for m Psophta the windpipe runs down 
the breast and belly immediately under the skin to within about 
in inch of the anus, whence it returns in a similar way to the 
front of the sternum, ind then enters the thorax Analogous in 
stances of this formation occur in several other groups of birds 
not at all allied to the Pwphndae 
TRUNK (Ir tronc, Lat truncus, cut off, maimed), properly 
the mam stem of a tree from which the branches sprmg, tspc 
cially the stem when stripped of the branches, hence, m a trans 
ferred sense, the mam part of a human or animal body without 
the held, arms or legs It is from this last sense that the term 
trunk hose” is derived These were part of the typical male 
costume of the idth century, consisting of a pair of large puffed 
md slashed over host, reaching from the waist to the middle of 
the tlugh, the legs did in the long hose being thrust through 
them, the upper part of the body was covered by the jerkin or 
jacket reaching to the thigh {see Costume) The word “trunk” 
as apt>hed to the elongated proboscis of the elephant is due to a 
mistaken confusion of I rtnch trompe, trump, with “trunk,” mean 
ing the hollow stem of a tree A somewhat obscure meaning of 
French tronc, « c , an alms box, has gi\ cn rise to the general use 
of ‘trunk ’ for a form of travellers’ luggage 
TRURO, THOMAS WILDE, ist Baron (1782-1855), 
lord chancellor of England was born in London on the 7th of 
July 1782 being the second son of Thomas Wilde, an attorney 
He was educated at St Paul’s School and was admitted an attor 
ney m 1805 He subsequently entered the Inner Temple and was 
called to the bar in 1817, having practised for two years before 
as a special pleader Retained for the defence of Queen Caroline 
in 1820 he distinguished himself bv his cross examination and 
hid the found ition of an extensive common law practice He 
first entend pirliamcnt in the Whig interest as member for 
Newark (1831-1832 and 1835-1841), afterwards representing 
Worcester (1841-1846) He was appointed solicitor general in 
18 ^9, and became attorney general in succession to Sir John 
(atterwards Baron) Campbell in 1841 In 1846 he was appointed 
chief justice of the common pleas, an office he held until 1850, 
when he became lord chancellor, and was created Baron Truro 
of Bowes Middlesex He held this latter office until the fall of 
the ministr> in i8';2 He died in London on the nth of November 
1855 His son Charles (i8i6-i8gi) succeeded as 2nd baron, but 
on the death of his nephew the 3rd baron in 1899 the title became 
extinct 

Lord Truro was tht uncle of James Plaisted Wilde, Baron 
Pen/anci (1816-1899) who was appointed a baron of the court 
of exchequer in t86o and was judge of the court of probate and 
divorce from 1863 to 1872 In 1875 he was appointed dean of the 
court of arches retiring in 1899 He was created a peer in 1869, 
but died without issue and the title became extinct 


TRURO, an episcopal city and mumcipal borough of Cornwall, 
England, nj m N of Falmouth, on the GWR Pop (1921) 
10,843 R in a shallow valley at the junction of the Kenwyn 
and Allen at the head of Falmouth harbour Truro (Trueret, 
Treurok, Treueru) was a comparatively small manor m Domes 
day held by Jovin of Count Robert of Mortam Its municipal 
charter dates from Richard Lucy the chief justiciar who held the 
demesne lands Reginald earl of Cornwall, by an undated charter, 
added other privileges Henry II confirmed them A new charter 
was given in 1589 From 1295 to 1885 Truro had separate parlia 
mentary representation, returning two members The cathedral 
church of St Mary was begun in Early English style in 1880 
Ihe episcopal see, founded in 1876, covers the former arch 
deaconry of Cornwall in the diocese of Exeter, the area including 
the whole of the county of Cornwall with a small portion of 
Devonshire There are tin smelting works and potteries Small 
vessels can lie at the quays, though the harbour is dry at low 
water China clay is the chief export 
TRURO, the chief town of Colchester county, Nova Scotia, 
on the Salmori river, near the head of Cobequid Bay, 61 m from 
Halifax by rail Pop (1921), 7,562 It is an important junction 
on the Canadian National and Dominion Atlantic railways, and 
the thriving centre of a lumbering and agricultural district 
TRUSS, m engineering and architecture, a combination of 
structural members, usually straight, and so arranged m one plane 
(hat by being connected at their ends they form a rigid frame on 
which to support a roof, floor, bridge or other similar weight 
In the theoretically perfect truss the component parts are so 
designed as to enclose between themselves rigid triangles and 
so arranged that every member is stressed only in the direc 
tion of Its own length, either in compression or tension, with no 
bending forces present This, the controlling ideal of modern 
truss design, governs in the design of those trusses which are 
purely structural, or designed pnmanly from the utilitarian 
standpoint In ordinary architectural practice the exigencies of 
individuil building problems, or the demands of aesthetic effect 
frequently render complete following out of the engineering 
theory impractical, and in one important class of architectural 
trusses, the hammerbeam {qv) trusses, considerable side thrust 
is exerted upon the supporting walls or piers Although the basic 
pnnciple of truss design, that of the rigidity of a triangle, is so 
simple, the scientific design of trusses is a matter of comparatively 
recent development, and m the greater number of classic, Roman 
esque and Gothic trusses, despite the ingenuity of their construe 
tion and, especially in late Gothic work, the beauty of their 
design and execution, it is only rarely, and as it were by accident, 
that a perfect tnanguhtion of the members is achieved 
A truss diagram is a graphic method of discovering the stresses 
in^ the component members of a truss, based upon the mechanical 
theory of the resolution of two angular forces into the diagonal 
of the parallelogram constructed upon them {See Bridges 
Mechanics, Roofs ) 

TRUST, INVESTMENT see Investment Trust 
TRUST and TRUSTEES Use m Early English Law — ^The 
use or trust is said to have been the invention of ecclesiastics 
well acquainted with Roman law, the object being to escape 
the provisions of the laws against mortmain by obtaining tht 
conveyance of an estate to a friend on the understanding that 
they should retain the use, te , the actual profit and enjoyment 
of the estate Uses were soon extended to other purposes 
They were found valuable for the defeat of creditors, avoid 
mg of attainder and charging of portions A use had also 
the advantage of being free from the incidents of feudal ten 
ure, it could be alienated inter vtvos by secret conveyance, 
and could be devised by will In 1535 the famous Statute of 
Uses (27 Hen VIII c 10 ) was passed, forming the basis of con 
veyancing until it was repealed m 1925 by the Law of Property 
Act The statute does not, however, apply mdiscnminately to 
all cases, as only certain uses are executed by it It does not 
apply to leaseholds or copyholds or to cases where the grantee 
to uses is anything more than a mere passive instrument, e g 
where there is any direction to him to sell the property The 
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publicity of transfer, which it was the special object of the 
Statute of Uses to effect, was almost at once defeated 

Trusts trust in English law is defined m Lewm’s Law of 
Trusts, adopting Coke’s definition of a use, as “a confidence re 
posed in some other, not issuing out of the land, but as a thing 
collateral, annexed m prmty to the estate of the land, and to the 
person touching the land, for which ceUm que trust has no remedy 
but by subpoena in Chancery ” The term trust or trust estate is 
also used to denote the beneficial interest of the cestui que trust 
A trust has some features in common with contract (qv) y but 
the great difference between them is that a contract can only be 
enforced by a party or one m the position of a party to it, while 
a trust can be, and generally is, enforced by one not a party to its 
creation A division often adopted in modern textbooks and rec- 
ognized by parliament in the Trustee Act 1850, is iijto express, tm- 
plted and constructive An express trust is determined by the 
persop creating it It may be either executed or executory, the 
former where the limitations of the equitable interest are complete 
and final, the latter where such limitations are intended to serve 
merely as minutes for perfecting the settlement at some future 
period, as in the case of marnage articles drawn up as a basis 
of a marnage settlement to be m conformity with them An im 
plied trust is founded upon the intention of the person creating 
It, examples of it are a resulting trust, a precatory trust and the 
trust held by the vendor on behalf of the purchaser of an estate 
after contract and before conveyince A constructive trust is 
judicially created from a consideration of a person’s conduct in 
order to satisfy the demands of justice, without reference to inten- 
tion The law was consolidated by the Trustee \ct 189^ and some 
subsequent amending statutes as the Law of Projierty Act, 

Who May Be a Trustee or Cestui que Trust — ^The Crown and 
corporations aggregate can be trustees Provision is made by the 
Municipal Corporations Act 1882, for the administration of chan 
table and special trusts by municipal corporations There are 
certain persons who for obvious reasons, even if not legally dis 
qualified, ought not to be appointed trustees Such are infants, 
lunatics, persons domiciled abroad, felons, bankrupts and cestms 
que trusUnt Any one may be a cestui que trust except a corpo 
ration aggregate, which cannot be a cestui que trust of real cstUe 
without a licence from the Crown lor the Public Irustcc, see 
below The disabilities affecting some Roman Catholic chanties 
were abolished by the Roman Catholic Relief Act 19.6 

Creation and Extinction of the Trust — A trust may be ere 
ated either by act of a p>arty or by operation of law The Statute 
of Frauds altered the common law by enacting that all declara 
tions or creations of trusts or confidences of any lands, tenements 
or hereditaments shall be manifested and proved by some writing, 
signed by the party who is by law enabled to declare such trust or 
by his last will m writing, or else they shall be utterly void and 
of none effect For the purpose of conveying or creating a legal 
estate they must be made by deed (Law of Property Act, 1925, 
s 52) Interests created by parol are by will only (s 54) Trusts 
arising or resulting by implication or construction of law are 
excepted, and it has been held that the statute applies only to 
real estate and chattels real so that a trust of person il chattels 
may still be declared by parol The declaration of a trust by the 
Crown must be by letters patent Trusts created by will must 
conform to the requirements of the Will Act {See Will ) Except 
m the case of chantable trusts, the cestui que trust must be a 
definite person A trust, for instance, merely for keeping up family 
tombs IS void By s 10 of the Trustee Act 1893 (superseding 
Lord St Leonards’s Act of i860 and the Conveyancing Act 
1881), the surviving or continuing trustee or trustees, or the 
personal representative of the last surviving or continuing trus 
tee, may nominate in writing a new trustee or new trustees On 
^ch appointment the number of trustees may be increase^ 
Existing trustees may by deed consent to the discharge of 
a trustee wishing to retire Trust property may be vested in 
hew or continuihg trustees by a simple declaration to that ef- 
fect Also a separate set of trustees may be appointed for any 
part of the property held on distinct trusts Trusts created 
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by operation of law are those which are the effect of the ap- 
plication of rules of equity Ihey include resulting and con 
structive trusts A resulting trust is a species of implied trust 
and consists of so much of the equitable interest as is undisposed 
of by the instrument creating the trust, which is said to result to 
the creator and his representatives An example is the purchase 
of an estate in the name of the purchaser and others, or of others 
only Here the beneticial interest is the purchaser’s An example 
of a constructive trust is a renewal of a lease by a trustee in his 
own name, where the trustee is held to be constructively a trustee 
for those interested in the beneficial term Besides being duly 
created it is necessary for the vahdity of the trust that it should 
be a lawful one An unlawful trust is one which contrivenes the 
policy of the law in any respect Examples of such trusts are 
trusts for a corporation without Ucence for a perpetuity, and for 
purposes subversive of morality, such as trusts for illegitimate 
children to be hereafter born Superstitious uses also fall under 
this head There are also certun trusts which are avoided by 
statute under particular circumstances, such as settlements m 
fraud of creditors {See Bankruptcy) The law cannot be 
evaded by attempting to constitute a secret trust for an unlawful 
purpose If an estate be devised by words pnma facie carrying 
the beneficial interest, with an understanding that the devisee will 
hold the estate in trust for such a purpose he may be comi>elled 
to answer as to the secret trust, and on acknowledgment or proof 
of it there will be a resulting trust to the heir at law In the case 
of an advowson suspected to be held for the benefit of a Roman 
Catholic patron, there is a special enactment to the same effect 
{See Quarl Impldit ) The rules of equity in chantable trusts 
are less strict than those adopted m private trusts Chantable 
trusts must be lawful, c ^ , they must not contravene the Statutes 
of Mortmain, but a wider latitude of construction is allowed in 
order to carry out the intentions of the founder, and they will not 
be allowed to fail for want or uncertainty of objects to be bene 
fited The court, applying the doctrine of cy prh {qv ), will on 
failure of the original ground of the chanty apply the funds as 
nearly is possible in the sime manner On this principle gifts 
originally made ior purely charitable purposes have been extended 
to educational purposes Further trustees of a chmty may act by 
a majority, but ordinary trustees cannot by the act of a majority 
(unless specially empowered so to do) bind a dissenting minority 
or the trust property A trust estate is subject as far as possible 
to the rules of law applicable to a legal estate of a corresponding 
nature, m pursuance of the maxim “Lquity follows the law ’ 
Thus trust property as assets for payment of debts, may be taken 
in exceution, passes to creditors in bankruptcy, and is subject to 
dower and curtesy to the rules against perpetuities and to the 
Statutes of Limitation A trust is extinguished, as it is created, 
either by act of a party or by operation of law An example of 
the former mode of extinction is a release by deed, the general 
means of discharge of a trustee when the purposes of the trust 
have been accomplished Extinction by operation of law takes 
place when there is a failure of the objects of the trust e g , if 
the cestui que trust die intestate without heirs or next of kin 
Equitable interests m real estate in other countries are as a 
rule subject to the lex loci ret sitae, and an English court has no 
jurisdiction to enforce a trust or settle a scheme for the admin 
istration of a charity in a foreign country An English court has, 
however jurisdiction to administer the trusts of a will as to the 
whole real and personal estate of a testator, even though only a 
very small part of the estate and that wholly personal, is in 
England (Sec Eiwiwg v Orr Emng, LR 9 AC S4 ) 

Ris^hts and Duties of the Trustee — ^The principal general prop 
ertics of the office of trustee are these (i) A trustee having once 
accepted the trust cannot afterwards renounce (2) He cannot 
delegate it, but an inconvenience which formerly attached to deal 
mgs with trustees and trust property, in consequence partly of this 
rule and partly of the liability of persons dealing with trustees to 
see that money paid to them was properly applied, was largely 
obviated by s 17 of the Trustee Act 189*? (replacing s 2 of the 
Trustee Act 1888), which m effect provides that a trustee may 
a!|)point a solicitor to be his agent to receive and give a discharge 
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for any money or valuable consideration or property receivable 
by the trustee under the trust, by permitting the solicitor to have 
the custody of and to produce a deed having in the body thereof 
or endorsed thereon a receipt for the consideration money or 
other consideration, the deed being executed or the endorsed re 
ceipt being signed by tht trustee , and a trustee is not chargeable 
with bleach of trust by reason only of his having made or con 
curred in miking any such appointment, and the producing of 
any such deed by the solicitor is a sufficient authority to the 
person liable to pay for his paying to the solicitor without the 
solicitor producing any separate or other direction or autjhority 
in that behalf from the trustee (3) In the case of co trustees 
the office must be exercised by all the trustees jointly (4) On 
the death of one trustee there is survivorship that is, the trust 
will pass to the survivors or survivor (5) One trustee shall not 
be liable for the acts of his co trustee (6) A trustee shall derive 
no personal bcncht from the trusteeship Ihe office cannot be 
renounced or delegated, because it is one of personal confidence 
It can, however, be resigned, and legislation has given a retiring 
trustee large txiwers of appointing a successor The liability of 
one trustee for the acts or defaults of another often raises very 
difficult questions A difference is made between trustees and 
executors An executor is liable for joining in a receipt pro formOf 
as it IS not necessary for him to do so, one executor having au 
thority to act without his co executor, a trustee can show that he 
only joined for conformity and that another received the money 
Ihe rule of equity by which i beneficiary who consented to a 
breach of trust wis liible to indemnify the trustees to the extent 
of his interest has taken definite statutory shape m s 45 of the 
Trustee Act i8(j3 (repl icing s 6 of the Trustee Act 1S88), which 
enacts that when a trustee commits a breach of trust at the insti 
gallon or request, or with the consent m writing of a beneficiary, 
the High Court may, if it thinks tit, and notwithstanding thit the 
beneficiary is i married woman entitled for her separate use and 
restrained from anticipition make such order as to the court 
seems just for impounding all or any part of the interest of the 
bcneftciiry in the trust estate by way of indemnity to the trustee 
Ihe rule thit a trustee is not to bcnetit by his office is subject to 
some exceptions He miy do so if the instrument creating him 
trustee specially allows him remuneration as is usually the case 
where a solicitor is appointed The mam duties of trustees are 
to place the trust pro^ierty in a proper state of security, to keep 
It (if personalty) in safe custod> and properly to invest and 
distribute it A trustee must be c ireful not to place himself m 
a position where his interest might clash with his duty As a rule 
he cinnot safely purchase from his ccstui que trust while the 
fiduciary relation exists between them Investments by trustees 
demand speciil notice The Trustee Act, 1925, has consolidated 
the law on this {X)int and provides as it were, a code or charter 
ot investment authorizing trustees, unless expressly forbidden by 
the instrument (it any) creating the trust, to invest trust funds 
in various modes of which the more important are as follows In 
any of the parlnmentary stocks or public funds or government 
securities of the United Kingdom, in real or heritable securities 
in Great Britain, in stock of the Bank or England or the Bank 
of Ireland, m India 3i»3 and 2 1 stock, m any securities, 

the interest of which is for the time being guaranteed by parlia 
ment, m consohdited stock creited by the Metropiohtan Board 
of Works, the London County Council, debenture stock created 
by the Receiver for the Metropolitan Police District, Metropoli 
tin Witcr stock in the debenture or rent charge or guaranteed 
or preference stock of any nilway company in the United King 
dom incorporated by sixicial act of pirlument, and having during 
each of the ten years last past before the date of investment paid 
i dividend at the rite of not less than 3% on its ordinary stock 
ind m certain other nilway or canal stocks, in the debenture 
slock of an\ railway comp my in India, the interest on which is 
paid or guaranteed by the secretary of state m council of India, 
in the “B” annuities of the Eastern Bengal the East Indian and 
the Sindh Punjaub and Delhi Great Indian Peninsula and Madras 
Railways etc , and also in deferred annuities — comprised m 


the register of holders of annuity Class D, and annuities com 
prised in the register of annuitants Class C of the East Indian 
Railway Company, m the stock of any railway company m India 
upon which a fixed or minimutti dividend m sterling is paid or 
guaranteed by the secretary of state in council of India, or upon 
the capital of which the interest is so guaranteed, m the debenture 
or guaranteed or preference stock of any company in Great 
Britain or Ireland established for the supply of water for profit 
and incorporated by spiecial act of parliament or by royal charter, 
and having during each of the ten years last past before the date ot 
investment paid a dividend of not less than 5% per annum on its 
ordinary stock, m nominal or inscribed stock issued, or to be 
issued under any Act of Parliament or provisional order by the 
corporation of any municipal borough m the United Kingdom 
having, according to the returns of the last census prior to the 
date of investment, a population exceeding 50000, or by any 
county council m the United Kingdom in certain water sfocks, 
in securities authorized under the Colonial Stock Act, 1900 etc 
the Housing (Additional Powers) Act, 1919, loan securities issued 
by the Government of Northern Ireland, m any of the stocks, 
funds or securities for the time being authorized for the invest 
ment of cash under the control or subject to the order of the 
High Court Trustees may from time to time vary any such 
investments for others of an authorized nature The statutory 
power to invest on real securities does not, of course, authorize the 
purchase of reilty, but by s 5 of the Trustee Act 1893 a power 
to invest m real securities (in the absence of express provision 
to the contrary) authorizes investment on mortgage of leasehold 
property held for an unexpired term of not less than 200 years 
and not subject to a greater rent than one shilling a year, or to 
any right of redemption or condition of re entry except for non 
payment of rent The Trustee Act 1925 must be consulted for 
full information 

The position of trustees in respect of what was frequently an 
undue personal responsibility for the administration of their trust 
has been much improved by s 8 of the Irustee Act 1888 which 
enables an honest trustee to plead the Statutes of Limitation It 
has been decided that in the case of a breach of trust consisting 
of an improper investment of the trust funds time begins to run 
in favour of the trustee from the date of the investment Sub 
section (3) of the Judicial Trustees Act 1896 gives power to the 
Court further to relieve honest trustees for breaches of trust 

Under the old law trustees could not safely advance on mort 
g ige more than two thirds of the actual value of agricultural 
land or one half of the value of houses This “two thirds rule 
IS now made statutory by s 8 of the Trustee Act 1893 The samt 
section protects trustees for not investigating the lessor’s title 
when lending on the leasehold security and for taking a shorter 
title than they might be otherwise entitled to on the purchase or 
mortgage of any property if they act with prudence and caution 
By s 9 (replacing s 5 of the Trustee Act 1888) trustees who 
commit a breach of trust Ijy lending more than the proper amount 
on any property are excused from making good any more than 
the excess of the actual loan over the sum which they might have 
properly lent in the first instance ( See generally the Trustee Act 
1925, for full information ) 

Rights and of the Cfstm que Trust — ^The cestui que 

trust has a general right to the due management of the trust 
property to proper iccounts and to enjoyment of the profits 
He can as a rule only act with the concurrence of the trustee 
unless he seeks a remedy against the trustee himself 

Judicial Trustees — The Judicial Trustees Act 1896, inaugu 
rated a semi official system of trusteeship which was new in 
England, but had been known m Scotland for upwards of ijo 
years 

Public Trustee — A step further was taken by the Public 
Trustee Act 1906, which established the office of public trustee 
By the act he is a corporation sole with perpetual succession and 
an official seal and may sue and be sued under his official title 
He may if he thinks fit, act in the administration of estates of 
small value, as custodian trustee or as an ordinary trustee, he 
may be appointed a judicial trustee, or administrator of a con 
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vict’s property The law of trusts generally is applicable to him 
I ull information as to the machinery and procedure of the office 
and the requirements necessary to obtain the services of the 
public trustee are obtainable on application to the Public Trustee 
Otffce, Kmgsway, London 

Scotland — The history of the law differs considerably from that 
of England, though perhaps the position of the Scottish trustee 
IS now not very different from that of the trustee in England The 
Statute of Uses did not apply to Scotland, since neither that nor 
my similar legislation was necessary m a system in which law and 
equity were administered by the same tribunals Trusts seem to 
have existed from time immemorial, and have been frequently 
regulated by statute The policy of the English Statute of Frauds 
was no doubt intentionally imitated m the Act 1696, c 25, enact 
ing that no action of declarator of trust should be sustained as to 
iny deed of trust made for thereafter, except upion a declaration 
or back bond of trust lawfully subscribed by the person alleged 
to be trustee and against whom or his heirs or assignees the 
declarator should be intended, or unless the same were referred 
to the oath of the party stmplictter The act does not apply to 
all cases, but only to those in which by the act of parties docu 
ments of title are in the name of a trustee, but the beneficial 
interest m another The person creating the trust is called the 
truster f a term unknown in England On the other hand the term 
ce^tm que trust is unknown in Scotland The office of trustee is 
pnma facie gratuitous, as in England, it being considered to fall 
under the contract of mandate Some of the main differences 
between English and Scottish law are these There is no pre 
sumption m Scotland of a resulting trust in favour of a pur- 
chaser A trust which lapses by the failure of a beneficiary goes 
to the Crown as ulHmns heres The office of trustee is not a 
joint office, therefore there is no right of survivorship, and on 
the death of a trustee the survivors are incompetent to act, unless 
a certain number be declared or presumed to be a quorum, or the 
office be conferred on trustees and the acetdors and survivors of 
them Sometimes the concurrence of one trustee is rendered abso 
lutely necessary by his being named stne qua non The Court of 
Session may appoint new trustees, but generally appoints a 
judicial factor There has been a considerable amount of legisla- 
tion chiefly in the direction of extending the powers of trustfes 
irid of the court in trust matters The powers of investment given 
to trustees are much the same as those allowed in England 

Bibiiography — The principal authority is T I ewm. Law of Trusts 
(1 ?th ed W Banks 1928) , see also H Godcfroi On the Law of Trusts 
and Trustees (5th ed 1927) and A Underhill Laiv of Trusts (8th ed 
19 6) hoi American law see J W Perry A Treatise on the Law of 
Trusts and Jrustees (2 vols , 2nd ed 1874) The pnncipal authority 
on charitable trusts is O D ludor, The Law of Chanties and 
Mortmain (4th ed of Charitable Trusts, ed L S Bnstowc C A 
Hunt and H G Burdett 1906) hor the histoiy ste Francis Bacon, 
Rfadtnfi upon the Statute of Uses (1642, later ed 1804) and Law 
tracts (1737), G Gilbert, The law of Uses (i 734 i ird ed 1811) 
h W Sanders, On Uses and Trusts (1799 Sth cd 2 vols, 1844) and 
G Spence, Equitable Junsdiction (2 vols , 1846-49) (X , W A B ) 

United States — It is generally true that the institutions of 
the English law were adopted bodily by the American colonists 
ind became part of their jurisprudence modified only in such 
details as the exigencies of the new country demanded That this 
was true of trusts is, however, somewhat remarkable in view of 
\mencdn hostility during the i8th and early 19th centuries to the 
English system of equity jurisprudence Indeed, several colonies 
possessed no chancery courts and not until the late 19th century 
had full equity powers been vested in State courts such as Massa- 
chusetts and Pennsylvania Despite this however, the trust as 
developed in England was well-known in America Remedies were 
idmmistered m the absence of equity powers by law courts 
through their own legal forms The institution consequently fol- 
lowed the Enghsh law in its major outlines and only the more 
important differences need here be considered 

Passive trusts, m which the trustee performs no active duties 
hut IS simply a receptacle of the legal title, have under various 
theories ceased to exist for practical purposes, such a grant being 
deemed to vest the beneficiary with legal title This result, reached 
m the American States through a judicial extension of the Statute 
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of Uses or by local legislation, has in substance done away with 
all passive trusts except such resulting or constructive trusts is 
arc created by operation ol the law Consequently for the 
effective creation of a trust it is necessary to impose affirmative 
duties of administration upon the trustee 1 urthermorc legisla 
lion m the several States similar to the provisions of the English 
Statute of Frauds requires trusts of reil property to be in writing 
though trusts of personal property unless created by will may be 
established by oral evidence 

Notable American legal doctrines concern the purposes for 
which trusts may be creited The spendthrift trust, a distinct 
American institution, seeks to secure the beneficiary igainst his 
own improvidence or incapacity by providing against aherution 
by anticipation of the trust income by the beneliciary either b> 
his own voluntary act or tn tnvitim by his crtditor^ The bene 
ficiary cannot assign his right to receive future income nor can 
such income be subjected to the payment of his debts In Eng 
land such trusts have been held invalid on the ground that it is 
against public policy to permit the ownership of property without 
permitting its alienation nor burdening it with liability for its 
owner’s debts The majority of the American States have upheld 
the validity of stub trusts, following the views enunciated by the 
Massachusetts court m Broadway Nat Bank v Adams, 1^3 Mass 
170 and the Supreme Court of the United States in Nichols v 
Eaton, 91 U S 716 American legal doctrines surrounding the 
creation of charitable trusts have had a curious development 
After intimating that their validity depended solely upon statute 
the Supreme Court of the United Slates in the famous Girard 
Will Cast (2 How 1 27) concluded that the Enghsh Statute of 
Charitable Uses of 1601, 43 Fhz c 4, was but declaratory of the 
common law and that such trusts were valid in the absence of 
legislation Several State courts had theretofore repudiated the 
Statute and the early legislation of these States failed to recognize 
the existence of chant ible trusts The lailure of the famous 
Tilden trust devising several millions for charitable purposes to 
the city of New York under a decision of the C ourt of Appeils 
of New York led in 1893 to legislation in that State and similarly 
situated States restoring the old English system of charitable 
trusts Indeed, since then the American courts have generally 
been more liberal than the English courts in their interpretation 
of what uses may be regarded as charitable The policy involved 
in th( English mortmain statutes finds its counteiqiart in different 
types of American statutes Some restnet the amount of prop 
erty a charitable corporation miy hold, others prohibit a testator 
from giving more than a certain portion of his fortune to chanty 
and still others invalidate all gifts to a charity made within a 
brief period before the death of the donor 

There arc numerous distinctions between Enghsh and American 
law concerning the rights of the trustee, of which the more im 
portant miy be noted Unlike the English rule, the trustee even 
in the absence of a provision m the trust deed for remuneration 
IS entitled either by statute or under equity rules to a reasonable 
compensation for his services Such remuneration is commonly 
calculated on a commission basis, and the trustee possesses a hen 
upon the trust profierty for his services Two or more trustees 
are entitled to one commission only Strict rules, however pre- 
V'cnt a trustee from deriving any personal benefit from his trustee 
ship by action antagonistic to the best interests of the beneficiary' 
The various States have many different rules governing the manner 
m which the trustee shall invest the trust property Ihe subject 
is largely » ontrollcd by legislation setting forth the specific types 
of securities which the trustee may purchase Corporate bonds of 
approved railroads and public utility companies are generally con 
sidered legal investments and a few of the States permit invest 
ments m the common stock of reputable corporations Though 
mortgages upon real property are permissible investments red 
estate as such is commonly considered too speculative and too 
unconvertible for purchase by the trustee Two different rules 
prevail in America concerning the distribution of income of trust 
estates as between life tenants and remaindermen When such 
income is represented by dividends, the rule of some States re 
quires the pa)mient of cash dividends to the beneficiary, whereas 
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Stock dividends arc to be held as capital Other States, however, 
regard the source of the dividend as the test, holding that all 
dividends whether in stock or cash accruing from profits earned 
subsequent to the creation of the trust are |)ayable*to the bene 
ficiary 

Of interest also is the development m Amenca of the institution 
of the trust is a means for aggregations of capital to carry on 
business This development should be distinguished from the 
monotx)iistic illegal “trust ” The legal trust contemplates contn- 
butions by a number of persons of capital to trustees who, under 
a declaiation of trust executed to them, carry on the business 
for the benefit of such persons as are beneficiaries Transferable 
certificates are issued to the contributors and income from the 
conduct of the trust is paid to them in the manner of dividends 
Since the organization is simply an adaptation of the common law 
trust no legislative authorization is a condition precedent to the 
right to carry on business in this manner The declaration of 
trust also provides that only the trust property and neither the 
trustees nor the shareholders are to be individually hable to 
creditors The chief distinction between such an organization and 
a partnership is that the shareholders as beneficiaries cannot con- 
trol the management of the business by the trustees, gnd if power 
to manage the business is vested in the shareholders or if they 
an t)ermitted to appoint and remove trustees at will, the courts 
treat the organization as a partnership Though this application of 
the trust is not unknown in England (see Smith v Anderson, 15 
Ch D 247), conditions peculiar to America have made for its 
extraordinary growth in the latter country The device originated 
in Massachusetts, hence the term “Massachusetts trusts,’’ due to 
the fact that the laws of that State did not allow corporations to 
deal in real estate Experience refined the forms of organization 
to permit their application to other enterprises, but until late 
years the device w is not generally employed in other States But 
when legislation during the beginning of this century sought to 
impose onerous burdens upon the doing of business in the cor- 
porate form, especially upon corporations of other States, the 
trust device was generally resorted to in order to avoid these 
burdens The business trust thus became a familiar type of 
organization It was expressly recognized by legislation in Okla 
homa in 1919, and since then by a few other States Some State 
courts, however, have as yet failed to recognize the possibility of 
adapting the trust as a form of business organization 

Another adaptation of the trust for business purposes is the 
voting trust, a device whereby the stock of shareholders is de 
posited with a trustee for the purpose of controlling the policy 
of a corporation The interests of the shareholders are commonly 
represented by transferable certificates Though in some States 
such trusts cannot be employed to control certain types of 
business, their legality is recognized provided that all shareholders 
shall be permitted to avail themselves of the trust agreement 
and provided that its purpose is to benefit all shares alike 

Btbi TocRAPiTY — American Law Institute, Restatement 0} Law of 
Trusts (m piepiration) Bogert, Law of Trusts (1921) , Fletcher, Cor- 
porations, vol 9 (1920), Loring Trustee^s Handbook (2d ed 1900), 
M(Kmmv, LiabihtHs of Trustees (2d ed 1927) , Perry Law of Trusts 
(6th ed 19T1) Stars, Trust Estates as Bimness Companies (2d ed 
io2t) Warren, Corporate Advantages without Incorporation (1929) , 
Wrightmgton, Vmneorporaied Assoaattons and Bustness Trusts (2d 
ed 192s) (J M La«) 

TRUST COMPANY, is a financial institution organized to 
perform duties and functions for corporations and private indi- 
viduils and to assume the general responsibilities imposed upon 
individuals and corporations under the law of trusts While the 
principal business of these companies in their formative penod 
early m the last century was the supervision of personal estates 
and the negotiation of insurance, the insurance function has dis- 
appeared, and the trust companies have became a major factor in 
commercial banking for both domestic and foreign business, m 
addition to being corporate fiduciaries The broad financial powers 
that the trust companies enjoy have earned for them the name of 
department store banks and their growth in the United States 
has been rapid since the opening of the 20th century 

As organized to day, trust compames m the Umted States per- 


form in many instances a complete commercial banking semte 
and many also maintain complete savings departments, but their 
trust functions are distinct from their general banking services 
and cover two separate fields, namely, personal trusts and cor 
porate trusts 

Personal Trust Department^In its personal trust depart 
ment, the trust company, either as executor or admimstrator, set 
ties estates of individuals As trustee, it manages property under 
the laws pertaining to trusts, distributing income and pnncipil 
to beneficiaries designated in the wills or trust deeds under which 
It operates A trust company may be designated as trustee either 
by the terms of a will, or by the terms of an agreement entered 
into during the life of an individual The latter form of trust 
IS usually known as a living trust or a voluntary trust, and when 
made to cover policies of life insurance it is designated as a life 
insurance trust In its personal trust department, the trust com 
pany also acts as a guardian of property for minors, and as com 
mittee of property of incompetent persons 
The fundamental duty of a trust company is sound manage 
ment of property placed under its care and application of m 
come and distribution of principal m strict accordance with the 
terms of the instiument under which it acts An additional serv 
ice to individuals which a trust company performs is canng for 
securities in safekeeping or custody Through this service, the 
trust company attending to the collection of income and maturing 
principal, the details of routine care and watching for changes 
m the status of holdings such as redemptions, conversion privi 
leges, etc — the securities however are always under the control 
of the owner and may be withdrawn or added to 
Corporate Trust Department — In its corporate trust depart 
ment, the trust company plays a vital part in the issuance of 
bonds the registration and transfer of stocks, the handling of 
property under escrows, the exchange of secunties under capital 
readjustments and changes, as fiscal agent for governments and 
corporations, and in othei capacities It renders important serv 
ice m corporate reorganizations, under bondholders’ or stock 
holders’ protective agreements, consolidations, dissolutions and 
reorganizations , voting trust agreements, creditors’ agreements, 
receipt of subscriptions to securities offered m the form of rights 
and isbursements of liquidating dividends As paying agent for 
corporations it piys interest on bonds, also the principal of ma 
tured or called bonds it also handles the disbursement of divi 
dends for corporations The trust company also holds securities 
for corporations m safekeeping affording the same service as that 
to individuals described previously An important feature of 
trust company service, as it is organized by the larger trust com 
panics, includes speciil service to municipal, county, State and 
Government officials, as trustee and pa>mg agent under bond 
issues, registrar of bond issues, and m other fiduciary capacities 
Early History — Early m the 19th century the first trust com 
panics made their appearance in the United States and earned on 
a business of insurance and trusteeship for estates and individuals 
As the corporate form of commercial organization became a domi 
nating factor of American business toward the close of the cen 
tury, there were created many opportunities for the trust company 
to enter new fields and to undertake duties hitherto unattempted 
Also, It was not until the latter half of the 19th century that the 
large private capital aggregations had been amassed The com 
bination of this accumulation of large personal fortunes and the 
increasing tendency toward the corporation type of busine^^s 
organization provided the extensive field m which the trust com 
panics were pnvileged to operate 
Since the Civil War, which caused the enactment of the Na 
tional Banking Act m 186^, there have existed side by side two 
systems of banking m the United States, namely national and 
State The expansion of the trust company m the ’80s and ’90s 
however, soon attracted considerable attention It was not long 
before the banking community of the country realized that thi*^ 
new form of financial organization was destined to become one of 
the important systems m the country’s banking machinery 
Under the general trust company law of New York State en 
acted in 1887, trust compames were empowered to accept de 
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posits and pay interest upon balances This feature of trust com 
pany activity was the root of the national bank-trust company 
controversy that subsequently developed Shortly after 1900, 
however, trust companies began to maintain a cash reserve 
against deposits During 1903, the New York cleanng house 
adopted a resolution in regard to the reserve requirements of 
trust companies Starting at s% of their deposits, it was later 
advanced to 15% Trust companies in New York city later with- 
drew from membership in the Ntw York cleanng house, but sub- 
sequent legislation fixed the reserve against deposits at 15%, 
which was divided into three classifications, namely, 5% m cash, 
5% with approved banking institutions, and 5% m certain types 
of bonds, preferably government or municipal issues With the 
enactment of the Federal Reserve law, important changes were 
made m the financial machinery of the country, seasonal and 
periodic demands for funds m different parts of the country could 
not easily be met Under the Federal Reserve System, with the 
country divided into 1 2 sections, the flow of credit from one sec- 
tion to the other was greatly stimulated, and the primary cause 
of financial panics practically eliminated 
Recent Expansion — Since igoo the history of the American 
trust company has been one of phenomenal expansion and develop- 
ment The report of the controller of the currency of the 
United States for the fiscal year ended June ^0 1900, which sum- 
marizes the condition of all reporting financial institutions in that 
country, stated that 290 trust companies possessed a total capital 
of $126,930,840, while their deposits amounted to $1,028 232,400 
During the next 27 years the number of companies reporting to 
the controller of currency had increased to 2,731, and their 
aggregate capital during this interval rose even more rapidly The 
report of the condition of these institutions on June 30, 1927, 
stated that total capital amounted to $1,161,305900 and that 
deposits were $16,824,822,700 The developments m the trust 
company field dunng the last ten years are still further empha- 
sized by the fact that in 1917, 2009 trust companies had total 
resources less than half the amount possessed by the compames 
m existence at the close of 1927 A growth of 127% 111 trust com- 
pany resources occurred m this period, m comparison with the 
advance of only about 25% in the number m opcrition 
A statistical review of trust company growth is presented in 
the accompanying table 
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Regional Distribution — ^Although the development of trust 
companies m the eastern section of the country has been greater 
than m the central or western sections, this is almost en- 
tirely due to the fact that the States bordering on or adja- 
cent to the Atlantic ocean were the first to be settled, and 
hence the first m which wealth was created With the expan- 
sion of business and the increase in population in the central, 
western and southern sections of the country, the introduction of 
the trust company idea has gone along at a rapid pace With New 
York as the present financial centre of the country, however, the 
greater aggregate in trust companies’ resources is destined to be m 
and near this section The inauguration of the federal Reserve 
System did not m any way rciflect upon or change the method of 
State supervision of financial institutions withm the borders of 
the States, but rather co ordinated all financial resources to meet 
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unusual or excessive demands when and where needed 

A constantly growing reahzation of the superiority of tht 
fiduciary service rendered by a corporate trustee over an indi 
vidual, with Its fixed responsibility, legal continuity and trained 
staff, IS stimulating the growth of these institutions rapidly Ob 
serving the growth of this form of banking service the national 
banks secured an amendment to the National Banking Act in 1918 
by which they were permitted to perform fiduciary services and 
many of the larger national banks now maintain trust depirt 
ments organized for such purposes (F H bi ) 

TRUSTS The term ‘ trust” is a convenient though mostly 
inaccurate label popularly applied to any large business concern, 
or amalgamation or association of business concerns, which ex 
ercises some degree of monopolistic power over output and prices 
m the industry with which it is connected The ‘trust,” as it first 
appeared in America in the ’80s, was a foim of organization in 
which the shareholders of a number of enterprises agreed to 
assign the whole of their stock to a small board of trustees re 
ceiving m exchange trust certificates representing the valuation of 
their properties Ihis particular way of bringing a number of 
rival businesses under one direction has no p irticular significance 
nowadays, and it is but by historical accident that it has given 
Its name to something much wider than itself , but the term has 
become estabhshed, and when a British ofticial committee was 
appointed in 1918 to enquire into all forms of trade organization 
and combination it was officially designated “The Committee on 
Trusts ” llie subject of this article, then, is not “trusts in the 
denvational sense, but the whole movement of which the “trust” 
proper was and still is one example lhat movement has two 
main aspects It entails, in the first place, a change in the size 
of the business unit, a change from a multitude of sm dl separately 
controlled businesses to a few big businesses, ind m the second 
place a change in the basic principle upon which industry is cun 
ducted, a change from competition as the ruling factor in the 
fixing of output and prices to deliberate control, fortified by 
monopoly, on the part of the manuf icturing or commercial m 
terests concerned 

From Competition to Combination — The system under 
which goods are produced, distributed and bought is still com 
monly referred to as the “competitive system,” but for the last 
half century and longer the economic order has been changing 
and the assumptions upon which it w is formerly held that 
supplies, prices profits and wages were best left to the free play 
of competition are becoming ever less valid 1 or an account 
of the competitive system and the nature of the change from 
competition to combination the reader should see the article 
Competition in Industry, where the virtues and triumphs of 
competition are extolled but it is shown that there comes a stage 
in industrial development at which the continuance of competi 
tion along the old lines is actually detrimental to industrial effi 
ciency and obstructive to further progress and that when that 
stage IS reached, or when industrialists wake up to the fact that 
there is an easier way than competition to the ends they pursue, 
competition gives place to combination 

FORMS OF COMBINATION 

(1) Gentlemen’s Agreements — Industrial combination m 
the dual sense of the replacement of many small firms by a few 
large firms and the substitution of concerted control for com 
petitiop takes a wide variety of shapes At its simplest and most 
elusive there is no outward sign of change but a few business 
rivals meet from time to lime and reach an “understanding ’ in 
regard to prices, output, division of business etc In effect the 
competitors agree not to compete that is all Nothing is put on 
paper, a gentleman’s word is as good as his bond Such under 
standings are fairly common among local coal dealers, earners, 
shopkeepers etc , and are no less a figure in industrial diplomacy 
on the largest scale Tht reader should see the article Gentle 
men’s Agreements 

(2) The Trade Association. — ^A more advanced bnd of com 
bmation is that m which a large proportion of the manufacturers 
or traders in a particular fine of business form an association for 
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the purpose of regulating the trade Here* as in the “Gentlemen’s 
Agreement,” is exemplified one only of the two aspects of com- 
bination there is no change in the size of the business unit, but 
something h is happened to the competitive principle by which the 
relations of the various firms are supposed to be governed Asso- 
ciations for the regulation of 'trade are associations for the 
“ration ilization” of competition I his can be effected m a variety 
of ways , by fixing uniform prices, by apportioning and controlling 
output, bv supervising tenders, by dividing up the market For 
m account of these bodies, which are to be found m almost every 
branch of industry m Great Britain and America and indeed in 
ill mdustriil countries, the reader should see the article Asso- 
ciations, Industriai The economic effects of the limitations 
of competition effected by these associations, and the social and 
political problems to which the possibilities of abuse of their 
powers give rise, will be discussed at greater length m the present 
irticle as part of the comprehensive phenomenon and problem of 
the ‘ Irust” movement 

( 3 ) The Consolidation — ^The most concrete type of combi- 
nation IS the mammoth business of such size and power that it 
represents within itself the greater part, locally, nationally, or 
mavbe internationally, of the particular line of business in which 
It IS engaged and is able within limits to control the output of the 
industry and dictate the prices at which its particular type of 
goods shall be sold In local trade its rudiments may be seen in 
the case of the cobbler or farrier who has “no opposition” and 
whose customers must piy his prices or incur the expense of going 
fir afield for the satisfaction of their needs but these do not 
make the modern problem, improving facilities of transport and 
the ease of establishing rival concerns provide sooner or later an 
effective remedy Ihe phenomenon and the problem are only 
formidable where the consolidation is on at least a n itional scale 
In these cases it almost always occurs where two or more pre 
viously independent business concerns are permanently amalga- 
mated into one large concern under more or less completely cen- 
tralized direction and control It may be a coalition of equals, 
or it may be the result of a powerful concern buying up one or 
more smaller rivals it may have been engineered by outstanding 
personalities within the industry, or it may be the result of opera- 
tions promoted by outside linancicrs the previously independent 
businesses may continue to operate to all outward appearance as 
though they were still independent or some of them may dis- 
appeir as separate entities their goodwill and business passing to 
more eflhcient est iblishments within the amalgamation Accord 
mg to their origin, scope and manner of operation, distinguishing 
names have been given to these conglomerate bodies The term 
“combine” is frequently used m Great Britain generally to 
designate a merging of firms in the same line of business at the 
instinie of some dommint concern or group among their num- 
ber The term “merger” is more usually used in the United 
States in much the same sense Ihe term Kartell” is widely 
used to denote the specifically German type of joint selling organi- 
zation {S(f Cartfl ) 1 rust as alreidy mentioned, hl‘^ par- 

ticular application to the former American plan of assigning the 
stock of the associated enterprises to a body of trustees There is 
no need for present purposes to cximine more closely these dif 
ferenccs m financial structure and control The terminology is 
largely arbitrary and the distinctions often without real signifi- 
emee It IS, however useful to recognize another broad dis- 
tinction m the composition and industrial range of the greater 
consolidations which cuts right across those mentioned above, 
that between the “vertical” and the “horizontal” type, for the 
relative beneficence and success of the one and the other is a 
matter of some moment The “vertical” consolidation results 
from a merging of firms engaged m the production of a com- 
modity at successive stages of manufacture e g , coal and iron 
mining pig iron iron and steel and ships The “horizontal” con- 
solidation on the other hand results from the merging of firms 
engaged in the same line of business at the same stage of pro 
duction e g the firms engaged m the bleaching and dyeing in- 
dustry or those engaged in the manufacture of cement 
Multiple Directorships, Banking and Accountancy Con 


trol — ^Among a miscellany of forms taken by the movement 
under discussion, other than those already named, three of far 
J greater import than might at first sight appear call for specific 
mention The first of these is the increasing practice of one 
person holding directorships in a number of ostensibly competing 
firms or in firms engaged in mutual trade Cases of persons 
holding a dozen directorships are common, and it is on record 
that as many as thirty two directorships, including thirteen chair 
manships and three positions of managing director, in businesses 
of the first order of magnitude concerned not only with manu 
facture but also with banking, shipping, railways and telegraphs, 
hc*ve been simultaneously held by one pierson The same pht 
nomenon appears in more systematic guise where arrangements 
for the collaboration of erstwhile competing firms take the form 
known as “interlocking directorates” m which an interchange of 
shares is accompanied by arrangements whereby the directors ot 
one concern sit upon the board of another Where these con 
ditions obtain it is evident that the idea of competition m its old 
crude sense must be modified The second is the control exercised 
over a large part of the industrial field by the great banks It is 
not suggested that the details of prices, output and marketing an 
matters with which the banks concern themselves, but their in 
flucnce over the industrial and commercial policy of their ehents 
is hardly in dispute, and that influenee has its reflex upon the 
policy of Its clients towards each other (See Bankinc ) The 
third IS the increasing part played m the financial administration 
and structural reshipmg of great industrial concerns by firms of 
accountants who have come to combine with ordinary accountancy 
work the functions of the financing house and the entrepreneur 
Throughout any survey of tangible consolidations and trade asso 
ciations these less tangible influences must be kept m mind if a 
comprehensive idea of the extent of trade combination is to be 
obtained 

National Characteristics — ^The combination movement has 
accommodated itself in each country to national conditions and 
characteristics In the United States the size of the national 
market, the natural protection accorded to home manufacturers 
by the distance of that market from European manufacturing 
centres, and the singular uniformity in the goods required by 
American consumers were all favourable to centralized large scab 
production The greater importance of rail transport costs as an 
element in total selling costs and the highly monopolistic position 
of the mam railroads gave added cause for collaboration among 
manufacturers with a view to collective bargaining with the rail 
road interests These circumstances, together with a national zest 
for power and masterdom, conduced when time was ripe to i 
ripid growth of great industrial consolidations In the United 
kingdom great consolidations wielding monopolistic and politic il 
power have not m gener il been so formidable as m America nor 
hive British associations of independent minufacturers developed 
so fully the range of activities displayed by such organizations in 
Germany The movement toward industrial combination m the 
United Kingdom has been relatively more cautious and less 
spectacular than elsewhere The reasons for this would appear 
to be partly the deep rooted individualism of the British manu 
facturer and partly the greater difficulty of establishing monopo 
listic consolidations in a country where many of the principal in 
dustnes are widely dispersed where the raw materials of most 
of the great industries are drawn from world wide sources and 
where such shelter as monopoly might obtain from protective 
import duties has not been available None the less, combination 
has replaced or minimized competition over a great part of the 
industrial acj:ivity of the United Kingdom In Germany the local 
concentration of the coal and iron industries, the moderate pro 
tective policy, the state-ownership of the Prussian railways, and 
the inter relations of industry with government, all contributed 
to the emergence of a special type of trade combination in the 
form of a joint selling organization between independent concerns 
in the same line of business empowered to fix and maintain prices 
and to allot the participation of each independent producer m the 
aggregate output For this German type of combination tht 
reader should see the article Cartel 
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Indtittrial Occurretice — It would be difficult to lay down 
any rule as to the industries which are most susceptible to com 
bmation or have travelled farthest along that road, but a few 
generalisations tan be made Industries engaged in supplying the 
need for a standard unvarying product — e g , steel bars and rails, 
sewing cotton, cement, salt, sugar, tobacco — invite combination 
more than do industries engaged m miscellaneous and varymg 
production, such as general engineering and shipbuilding Manu- 
facturers requiring much capital for their establishment, or 
capable of being carried on much more economically with ex- 
pensive plants are in general more easily collected into large 
aggregates by the instrumentality of high finance and are more 
secure against sporadic competition than are industries which 
require little capital Local proximity has been a factor of some 
importance in certain cases as facilitating centralired control, but 
improvements m transport and communication are minimizing 
this factor Patents have formed the bed-rock of combinations 
in some industries eg, electrical, chemical and shoe machinery, 
and national monopoly has supported others Manufacture in 
general lends itself to consolidation much more than agriculture, 
but combination plays an important part in the marketing of 
agricultural products For many years retail distribution lagged 
behind manufacture as a subject for combination, but the last 
twenty years has seen an immense increase in the multiple shop 
or chain store Indeed no array of purely economic factors will 
explain why combination has developed much farther in some 
industries than in others, why, for example soap, cocoa and sew 
mg cotton should bt represented in Great Britain by vast estab 
lishmcnts why shipbuilding and coal mining should have stood 
so much aloof from the general tendency The present industrial 
spread of the movement would appear to have depended as much 
as on anything else, on the chance emergence in certain industries, 
at the critical moment, of dominant personalities who have con- 
ceived great plans and earned them through Where the right man 
with the necessary powers has been lacking at the propitious 
moment combination has hid to wait 
The growth and present existence of trusts in the United States 
has been very largely conditioned by legislation The passing of 
the Sherman Act of 1890 necessitated the abandonment of the 
trust proper and led to the adoption of the method of complete 
amalgamation either by outright purchase or bv the formation of 
holding companies This process of consolidation has proceeded 
very rapidly, with the result that a wide range of American indus 
trial production has come to be under the dominion of giant con 
cerns exercising a large degree of monopoly power Most promi- 
nent among these are the United States Steel Corporation the 
International Harvester Company, the American Tobacco Com- 
pany, the American Sugar Refining Company the United States 
Rubber Company and the Central I eather Compapy, but in the 
Electrical, Chemical, Cement, Oil Seed Meat Shoe Machinery, 
Constructional, and Non-ferrous Metal industries, to name but a 
few, great consolidations play a dominant part In the United 
Kingdom consolidations of such a size as to be capable of exer 
cising some degree of monopolistic power also exist m the mam 
branches of manufacture In the cotton branch of the textile in 
dustry Messrs J & P Coats and The Fine Cotton Spinners’ and 
Doublers* Association are of long standing, and two great post 
war amalgamations are The Amalgamated Cotton Mills Trust and 
Crosses and Wmkworths In the woollen and worsted industries 
combination has taken the form rather of association than con 
solidation, but Woolcombers Ltd is an amalgamation dating back 
some years, while since the World War large amalgamations have 
been formed m the worsted spinning and knitting wool spinning 
sections of the industry Outstanding m the bleaching, dyeing, 
printing and finishing industries are the Bradford Dyers’ Associa 
tion the Bleachers* Association, the Calico Fruiters’ Association, 
the British Cotton and Wool Dyers’ Association and the English 
Velvet and Cord Dyers’ Association In the chemical industry 
Brunner Mond and Company, the United Alkali Company, Nobel 
Industries and British Dyestuffs were amalgamated in 1926 into 
one great undertaking, Lever Brothers, the Salt Union and Borax 
Consolidated, are each dominant in their respective branches of 


industry In the coal industry amalgamation has not proceeded 
far, except in South Wales, where there are two large groups of 
anthracite collieries, merged under Amalgamated Anthracite Col 
lieries Ltd and United Anthracite Collieries Limited In the iron 
and steel industry combination by terminable association his been 
accompanied by great concentrations ot capital, such as Dornnn 
Long and Co, Bolckow, Vaughin & Co Baldwins Ltd The 
Ebbw Vale Co and Guest, Kttn and Ncttlcfolds The engineer 
ing and shipbuilding industries, again present a network of ter 
mmable associations studded bv large consolidations horemost 
among these are Vickers Ltd Armstrong Whitworth & Co Cam 
mell Laird & Co and John Brown & Co but a score more could 
be quoted within almost the same range of importance In other 
industries examples of dominant consolidations may be found 
notably in matches, glass, bottles electric lamps, machinery and 
tobacco 

International Combinations — From combines of national 
range and consolidations of national magnitude it is a natural 
step to agreements and amalgamations on the international srik 
It has been estimated that there were in existence before the 
war 114 intern itional associations, chiefly in the coal, ores metal 
transport, chemical, textile pottery, paper and electrical indus 
tries The object of the majority of these organizations was the 
regulation of competition, and especially the exclusion of foreign 
competition from the respective home markets of the participants 
and the division and demarcation of sales territories, but some 
of them regulated prices credit terms and selling practices gen 
erally among their members and in a few cases there were irrange 
ments foi the exchange of pitents or knowledge of technical pro 
cesses The outbreak of war in 1914 broke up most of these inter 
national groups, but since the war some have been re formed and 
others are m process of formation or rc formation Among these 
the International Rail Makers Association is one of the earliest, 
having been first formed in 1884 by British German and Belgian 
steel manufacturers for the purpose of dividing up export orders 
and securing the home market to the home manufacture The 
association was re constituted under the name European Rail 
mikers’ Association in 1926 The pool formed by the trench 
German Belgian and Luxembourg steel makers in 1926 provides 
for the allocation of output quotas among its members with penal 
ties for exceeding the quota and compensations for keeping below 
It Associations existed before the war to regulate the interna 
tional rehtions of manufacturers engiged in the production of 
galvanized steel tubes pipes rods wire nails and enamel ware 
and many of these have been or are being re formed A copper 
syndicate comprising producers responsible it is said for some 
90% of the world output and intended to control prices and 
reduce the number of middlemen was formed at the end of 1926 
Potash, electric lamps explosives gliss bottles and gas mantles 
are the subject of other agreements among the principal manu 
faclurcrs in the various countries In addition to these interna 
tional associations agreements, c irtels or combines there were 
built up before the war a number of giant consolidations of 
world wide extension In petroleum the world trade is largely 
dominated by two enormous groups the Standard Oil Group and 
the Royal Dutch Shell Group These m collaboration control 
something less than half the world’s production but a far greater 
proportion of international tnde In tobacco the export trade 
of America and Great Britain is largely in the hands of the 
British-Amencan Tobacco Company and the match industry is 
largely demmated by a trust headed by the Swedish Match 
Company 

Relative Extent and Trend of Combination. — The degree 
to which combination has supplanted competition as the ruling 
factor of business operations must not be exagger ited Even in 
the most powerfully organized industries competition plays its 
part with fitfully recurring intensity, while there ire still indus 
tries (e g , coal, shipbuilding, textile, manufacturing as well is 
a host of minor industries) in which the concerted control of 
output or prices or the concerted direction of industrial policy 
has made relatively little headway But the steady trend is toward 
increased combination Under the influence of war conditions not 
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only were numbers of listless associations galvanized into great 
activity and enterprise, but many new associations were formed 
Also, one effect of the excess profits tax was to encourage the 
buying up of unprofitable businesses by prosperous concerns, for 
such purchases were in effect paid for by moneys which would 
otherwise h ive gone in excess profits duty to the revenue For 
this and other reasons the war period was one of unusual increase 
m the number of amalgamations Since the war the movement 
has shown no signs of slackening but the impetus has been towards 
amalgamation rather than association, indeed trade associations 
have been through a difficult time and several have dissolved 
Despite the misfortunes that have come upon certain of the 
greater consolidations as the Nemesis of prosperity and inflation 
during the war and the post-armistice boom, the tendency is still 
toward large scale amalgamation, and our economic and financial 
system appears to provide thus far no machinery whereby a great 
consolidation may dissolve into its constituent elements It is an 
old American aphorism that ''you cannot unscramble eggs ” 

The Advantages of Combination* — Great possibilities of 
industrial and commercial improvement lie beyond the confines 
of free competition, and are only to be realized by combination 
m one or other of its several forms, by informal consultation 
and CO operation, by formal association, or by actual amalgama- 
tion Only from the latter proceeds in full measure the advan- 
tage that may follow from extending over a wide area the intelh 
gence and control of technicians and administrators of outstanding 
ability such as only a large undertaking can afford to retain, 
and only the consolidation can order with plenary powers the 
policy of the industrial block over which it exercises authority 
and can acquire control of the sources of raw material and an 
influential interest in the means of transport, but associations 
as well as consolul itions can effect many improvements and econo- 
mics along the whole line of manufacture and sale By the con- 
solidation purchases of mitt rial and components cm be made 
m gross instead of in detul with the advantages of better selec 
tion, better terms and lower trinsport charges, middlemen can be 
side stepped and as already stated, the control over the sources 
of material can be acquired The association is not entirely pow- 
erless in these matters for it can assist members to better buying 
by collecting and distributing information on the point As regards 
manufacture, it is possible under combination to arrange for a 
standardizing of parts and sizes throughout the industry whereby 
production can be greatly cheapened and the parts of one maker 
made interchangeable with those of another Again it is possible 
to arrange that instead of every firm trying to cover the whole 
ground each shall devote itself to some particular section, and 
install specialized equipment for its own section and for that 
only in which case wasteful duplication can be avoided and 
specialized skill developed or, where other conditions prevail, it 
IS possible to bring equipment and inside organization throughout 
the industry to a uniformly high level Further, whereas under 
free competition the firms m one district may be working over 
time while those in another district are on short time it is pos j 
sible with combination to maintain something like an equal dis- 
tribution of work and to control orders so that the volume of | 
work does not fluctuate so greatly from one period to another I 

The economies in the matter of distribution to be achieved 
by associations and combines need little demonstration Critics 
of the competitive system have often pointed out the wastefulness 
of the “five milkmen in one street ” The economic waste of 
numbers of rival travellers each seeking to frustrate the efforts of 
the rest, and of competitive advertisements which cancel each 
other out has long been a subject of comment But only by some 
form of understanding or concerted arrangement of monopoly can 
such wastes of competition be put an end to Moreover for a 
country carrying on a large export trade, representation m for- 
eign markets is a matter of primary importance, and it has 
become increasingly apparent that independent manufacturers, 
if they combine for nothing else, must combine for the purpose 
of pushing their wares abroad if they wish to keep and extend 
their foreign connections 

With these advantages that combination alone holds out goes 


another— the freer exchange of knowledge Under competition 
every one of a host of small manufacturers works out has own 
problems, evolves his own methods and processes, and “keeps 
what he Imows to himself “ When a combine or a consolidation is 
formed this secrecy is ended and anything worth imitating at 
one branch is available for all the others Associations do not 
I always adopt the policy of “open doors” as between the members, 
but many of them go a long way in that direction, and the regular 
meetings conduce to a friendly atmosphere in which ideas are 
exchanged The two essentials of the healthy rivalry which ad 
Vances, as distinct from the jealous competition which obstructs, 
are a common basis of comparison and the pooUng of data 
With combination it is possible to arrange for a uniform system 
of costing throughout an industry and for the circulation of 
cost sheets showing what has been achieved by the most efficient 
firms With such a sheet before him the less efficient member 
can see precisely where his methods are faulty and can set to 
work to improve them 

Possible Losses from Combination — ^Against these possible 
gams on the score of productive and distributive efficieOcy must 
be set some possible losses Where an industrial unit grows 
beyond the compass of one man’s personal detailed direction 
“system” must be introduced and system can degenerate into 
bureaucracy and red tape What is gained in power and knowl 
edge at the centre may be lost in freedom and strength at the? cir 
cumfcrence, and the over grown unit is in constant danger of 
becoming inefficient and reactionary Again, under the shelter of 
monopoly a comfortable somnolence may descend upon the giant 
concern, the fear of change is a well known characteristic of large 
administrations, and the large business unit may become stagnant 
and even reactionary, especially if its control falls increasingly 
into aged hands 

Rationalization — Since the World War, a term not previously 
familiar has come into general use to signify the process of re 
ordering industry so as to achieve the advantages just mentioned 
It IS “the rationalization of industry ” The implications of the 
term cannot, however, be properly understood except with refer 
ence to the indispensable condition of “rationalization” — cen 
tralized control wielded with monopolistic powers Whatever be 
m practice the net balance of the advantages and disadvantages 
set out above, whether they result in greater or m less productive 
efficiency, “rationalization” brings in its tram the danger of 
monopoly power being used to exact monopoly prices and condi 
lions from the public The problem for all industrial communities 
IS therefore one of how to leave business concerns free to achieve 
the economies and other advantages of combination m so far as 
they are consistent with the general interest, and at the same time 
to provide means of curbing any tendency to use monopoly power 
detrimentally to the public and of penalising those who do so 
use it (See Rationalization ) 

Monopolistic Power — Size is an important element in com 
bination but mere bigness is not disconcerting so long as competi 
tion remains effective as a curb upon the operations of the mam 
moth organization The problems with which industrial communi 
ties are faced arise when the proportion of an entire industry cov 
ered by a great amalgamation is so large as to give it some degree 
of monopolistic power It has sometimes been laid down as a 
rough working rule that any consolidation or association which 
covers 80% of the output of an industry can dictate the prices at 
which the other 20% shall sell its competing products and so may 
be described as having an effective monopoly, but that formula 
cannot be applied indiscriminately, inasmuch as the limiting con 
ditions of control vary greatly from industry to industry and in 
some industries very effective monopohes of merely local range 
may exist Confidence that the fear of competition can be rehed 
upon to restrain tendencies to extortion on the part of even the 
most complete monopolies rests upon the belief that no associa 
tion, combine, or consolidation, even though it has a monopoly 
can for long put up prices above what is fair and reasonable, be 
cause, if It does, it will only “invite competition” new people will 
come into the industry, competition will start afresh, and prices 
will fall But a powerful monopolistic firm or group can make it 
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extremely difficult for any new entrant to get a footing It can 
monopolize raw materials, put pressure on merchants and retailers, 
or scare investors by hints of an under selling campaign It can 
tie the distributing trade to it with deferred rebates and condi- 
tional commissions It can make it so that no one will enter the 
field against it except as a penlous speculation It can in fact, if 
so inclined, build a stockade round its industrial territory These 
are the instruments and devices by which a monopoly which is not 
complete and which is always in peril of a recrudescence of com- 
petition can maintain its dominance For a fuller statement of the 
history, nature and significance of monopoly the reader should 
consult the article Monopoly The practical outcome of the 
principles there expounded, as evinced in the case of the great 
consolidations and powerful associations, are dealt with m this 
article 

Effects of Combinations General. — It is in the nature of 
things not possible to prove conclusively the effect of combination 
upon the well being and prosperity of an industry or upon the 
volume of its output or the pnces charged to customers It is 
possible to trace, in very many cases the course of pnces and 
profits before and after the forming of a particular consolidation 
or association, but from such surveys there is always lacking a 
knowledge of what prices and profits would have been had no 
combinition been formed Further it does not follow that an in 
creased level of pnces and profits, if proved, is of necessity an 
evil There have undoubtedly been and will yet be, cases of indus 
tries working for long periods at less than their proper remunera 
tion, and it may well be a gam, considered corporately, that an 
industry so placed should improve its position even at the expense 
of the rest The idea that the state of an industry under competi- 
tive conditions is an ideal standard from which to measure depar 
turcs IS not tenable 

Effect upon Prices — One of the most important trade associa- 
tions in Great Britain, the National Light Castings Association, 
declared m its original rules “The object the Association has in 
\iew is that of raising and keeping up the price of the buyer ” 
Most associations, however, would repudiate the suggestion that 
they aimed at raising pnces, and would dt scribe their policy as 
being directed towards “preventing price cutting,” “securing fair 
and reasonable pnces,” “providing a fair return on capital and 
energy,” or, most probably, “stabilizing pnces ” This latter phrase 
puts the case for price control at its strongest Stabilization regu 
lanty of output, continuity of returns is a desirable condition for 
any industry, a condition much preferable to one of violent alter 
nations of good times and bad, and steady prices are an impor 
tint element in steadiness of prosperity Associations have done 
much to prevent pnces falling, at times of slack demand to ruinous 
levels and there can be no doubt that during the war scarcity and 
post war boom periods the pnces of goods controlled by associa- 
tions were not in general allowed to rise to the heights reached by 
goods not so controlled This greater steadiness of prices has cer- 
tain advantages for the consumer Contractors and buyers of 
semi manufactures and components find it satisfactory to be able 
to depend, m sending out estimates or in planning ahead their own 
developments on a reasonable stability m the price they will have 
to pay for their wares 

Again, 80 far as the stabilization of prices is accompanied by the 
standardization by pnces i e , the charging of uniform prices or 
prices regulated in accordance with a known scale to all pur- 
chasers, there is some advantage m each contractor or retailer 
knowing that his rival is buying on the same terms as himself 
These advantages, first to the industry itself and second to the 
manufacturers and traders who use its products are to be set off 
against the natural tendency of associations to steady pnces in an 
upward direction , and it must be kept in mind as at least a possi- 
bility that the proceeds of steadier prosperity will be devoted to 
improvements so that in the long run the public may gain the ad- 
vantage of cheaper goods 

The effect of actual amalgamations of business concerns upon 
Ihe prices at which their products are sold depends upon a multi- 
tude of factors-^the circumstances of the businesses before the 
amalgamation, the thoroughness with which the economies of 
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combination are earned out, the extent of the monopoly power 
possessed by the amalgamation There is, however, one factor 
which may and often does over rule all these, that of capital infla 
tion accompanying amalgamation If the purchase price paid to 
the stock-holders of the several businesses is higher than the capi- 
tal value of their earning capacities prior to amalgamation, or if 
the expenses of flotation and the rewards taken bv promoters are 
considerable, the very increaiac in the capital on which dividends 
are payable may prevent any reduction in prices even though 
economies are effected in working costs, the increased c ipital 
may imieed, be regarded as a future charge upon the industry 
arising from and equal to the economies the combination is ex 
pected to achieve 

Effect upon Output — The output of an industry depends 
upon the demand for its products and that demand is largely con 
ditioned by the price at which they are sold In general, and with 
very many qualifications and exceptions, the effect of combination 
upon output is a reflex of its effect upon price So much are price 
and output recognized as interdependent that trade associations 
have a choice of two ways of “stabihzing” the industry, one being 
the fixing of prices and the other the reguLiting of output In the 
article Associations, Industrial, an account is given of the sys- 
tem under which certain associations regulate the output of the 
whole of their members by allotting to each a fixed percentage of 
the total production, whatever that total may be with penalties 
for exceeding the quota and compensations for falling short of it 
It IS held by the promoters of such “pooling” associations that the 
effect of the system is not to dimmish output It is explained that 
under the system the total output is neither fixed nor even regu 
lated but is free to expand or contract in accordance with the 
total demand It is difficult, however, to accept this view without 
some reservations Since those who increase their output beyond 
the average are penalized, and those who fall below the average are 
rewarded, it would appiear that the aggregate output must tend to 
be less than it would have been in the absence of any ‘ pool ” \ et 
such statements as “there has never been a time when we have 
failed to supply the utmost demind of the market’ are doubtless 
made in good faith and have a certain truth What happens is that 
under the influence of the penalties and rewards prices rise, and 
though the whole demand at the increased price may be met, it is 
a demand depressed to some extent bv the greater costliness of 
the article This appears in every way likely to be the immediate 
effect of the pool system, but against it may be set the considcra 
tion that m the long run the gains of steady and equalized pro 
duction in the various works composing the industry and the 
greater efficiency due to the removal of obstacles to the inter- 
change of knowledge may accrue to the public in the shape of 
lower prices, whereupon demand may recover and output increase 

Effect upon Quality. — It has been contended and with some 
truth, that the fixing of a uniform price at which all establishments 
in a given branch of industry shall sell their products does not 
mean an end of competition but rather a change over from com 
petition in price to competition in quality Differences in price arc 
more evident than differences in quality and are apt to affect the 
judgment more The difference between £i and 19/- m the price 
of an article is a plain matter of five per cent the difference of 
five per cent in quality is less easily discernible The immediate 
effect of the standard uniform price for various makes of the 
same article is undoubtedly to turn attention at onct to differences 
other than price and it may be accepted as usually the case that 
the establishment of umform prices is followed by a tendency to 
improvement m designs and quahty and hence m value 

Effect upon Evolution of Industry — ^According to the com- 
petitive principle industnal evolution proceeds in part by the ill- 
endowed and ill placed firm being “unable to compete” and after a 
struggle more or less prolonged going out of business The ease 
and certainty with which this process of the “elimination of the 
unfit” accomplished itself in practice under the competitive system 
may easily be over rated, but it certainly did occur The nsk of 
failure, of the total loss of all the capital sunk in the undertaking, 
was one of the accepted risks of industnal enterprise Under com 
bination other provisions are made for the flow of business from 
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the less efficient to the more efficient units In the case of trade 
associations working a quota system the less efficient members of 
the group are the more ready to let their business go to the more 
efficient in that they receive, from the pool, monetary compensa 
tion The least efficient may find it worth while to close down alto 
gethcr and draw the compensation in perpetuity, and the firms best 
equipped for efficient production may find it well worth their 
while to do more than their quoti ind pay the penilty 

Ihis transference of work from the less to the more efficient 
firms does in fact take place to a considerable extent and it can 
not be doubted that as a result production is carried on to 
greater advantage, but it is not so clear that much of the ad 
vintage accrues to the general public, since the greater part of the 
gains of increased efficiency go in the form of compensation to the 
less competent producers Similarly with amalgamations It may 
b( essential to the attainment of an effective monopoly that all the 
firms in a line of industry, inefficient and unprofitable, shall be 
brought within the am ilgamition But the inefficient concern will 
not sell out at a knock down price, the fact that its non existence 
IS needed by the amalgamation gives it a new value Many a trust 
and combine therefore has had to acquire properties already over 
due for dissolution and has had to choose whether to keep them in 
being or close them down It will be observed that m both types 
of combination the cost of providing for the elimination of the 
units that have shown themselves least fit in the industrial struggle 
falls not upon the owners of the derelict business but upon the 
more efficient survivors Questions as to what shall happen to 
the least profitable concerns in an industry whose capacity exceeds 
foreseeable demand are among the most difficult of all that con- 
front attempts to ritionahze” such industries and were the mam 
obstacle in 1927 ind 1928 to rationalization m the coal and cotton 
industries of Great Britain 

Industrial States — It must be accepted that the tendency is 
powerfully and probably irresistibly towards the formation of 
great consolidations rtpresenting whole branches of industry and 
that these consolidations have it in their power to effect great im 
provements in the lay out and organization of the industry and to 
cut out much of the friction, waste and overlapping which is often 
due to competition 

It has at the same time to be borne m mind that as these con 
sohdations come into being the old accepted basis and operating 
principle of industry undergoes a radical change, is completely 
revolutionized The wheel comts once again full circle and indus 
tries are corporate bodies with monopolistic powers in which a 
central intelligence directs policy and ordains what supplies and 
prices shall be A consolid ition representing the greater part of 
an industry, with command or influence over the sources of ma 
tonal and the channels of the distributing trade will be a close 
corporation Irom which would be intruders can be excluded The 
prospect opening out is thus one of a series of industrial mon 
archies or republics enjoying an economic sovereignty within the 
political realm 

Limitations of Powers — What arc the limiting conditions 
within which these organizations can wield their monopoly powers 
It will be evident that in the first place a combination repre- 
senting an entire branch of industry and charged with the best 
present and future interests of that industry will not fix prices at 
\ level which will cause the volume of trade to shrink plant to be 
idle and gross earnings to fall How far it could go if it cared to 
in the direction of extorting monopoly prices depends on the 
elasticity of the demand for the goods it handles and in particular 
upon whether there is some other article, not very inferior, upon 
which the consumer can fall liack in the event of prices being 
raised against him In so far as its goods are sold to manufacturers 
in other industries the undue ext reise of monopoly power is likely 
to produce a corresponding degree of combination among its cus- 
tomers resulting in prices being a matter of negotiation, bargain 
ing and agreement between parties of the same order of strength 
Where the combination is of no more than national range, foreign 
t ompetition or the fear of such competition may act, m the absence 
of high import duties, as a check upon any tendency to abuse of 
monopoly power in some branches of manufacture but the safe 


guard of foreign competition is apt to be rendered inoperative by 
international agreement or consolidation just when its influence 
IS making itself most felt 

LEGAL POSITION OF MONOPOLISTIC COMBINATIONS 

Great Britain — The position is set out m a report furnished 
in 1927 by the Board of Trade to the League of Nations In brief 
combination of manufacturers or traders is not governed by any 
special statute, but is subject to the common law doctrine that 
restraints on trade are bad Contracts or agreements m restraint 
of trade are in principle unenforceable, though they are not actu 
ally illeg il unless they involve an illegal act Nevertljeless a con 
tract which is technicallv in restraint of trade has long been re 
garded by the courts as valid and enforceable when it involves a 
particular restraint which is not larger than the protection of the 
party with whom the contract was made rea^^onably requires The 
doctrine of the unenforeeability of contracts in constraint of trade 
IS part of the larger legal doctrine of “public policy,” which is in 
lerpreted in economic matters as equivalent to freedom of trade 
or disapproval of measures in restraint of trade In recent years 
however the courts have shown a perception of the fact that free 
competition is not necessarily m the interests of the community 
and that, on the contrary, competition may be accompanied or fol 
lowed by serious disadvantages There has consequently been i 
tendency for the law relating to combinations to be stated with 
modifications It may be noted also th it in a number of cases tht 
courts have upheld the legality ot trade boycotts and other devices 
by which trade associations seek to strengthen their positions 
against outside competitors Such devices are regarded as methods 
of competition and it is held that no action will lie in the absence 
of a specific illegal act It remains true, however that the intei 
pretation which the courts give to the common law doctrine relat 
ing to contracts m restraint of trade is a limiting factor upon the 
formation of powerful cartels, m that it is difficult for the latter 
to secure the enforcement of agreements as against disloyal or rc 
calcitrant members Under the Profiteering Act of 1919-21 mves 
tigations were made into the operations of trusts and combines 
in a number of industries and reports were published but the acts 
lapsed m 1921 since when there has been no legal authority to rc 
quire information to be furnished regarding the operations of 
trusts or combinations 

Canada — Section 408 of the Canadian Criminal Code deals 
with conspiracies in restraint of trade The following are defined 
as offences under this section to limit transportation facilities 
to restrain commerce to lessen manufacture, and to lessen compe 
tition The Combines Investigation Act, 1910, was totally re 
pealed bv Statute of 1919 and this latter measure was in turn 
repealed by the Statute of June la, 1923 This Statute is entitled 
“An Act to provide for the Investigation of Combines, Monopo 
lies Trusts and Mergers” It is the only definite combines act 
existing in the British empire It provides for the appointment 
of a registrar, whose duty it is, on receipt of a properly executed 
application, to cause an enquiry to be made into all matters con 
cernmg the alleged combine Upon the report of this prelimmar> 
enquiry the minister responsible for the administration of the act 
decides whether further enquiry is called for in which case it is 
undertaken with powers to require evidence on oath, and entr\ 
to all premises and documents At the conclusion of every such 
investigation a report must be presented in writing and within 
15 days after its receipt by the minister it must be made public 
unless for reasons of public interest The law has thereupon to 
take such action as is necessary, and this may take the form of 
reduction of import duties on foreign competing goods revoca 
tion of patents or prosecution in the courts on the charge of being 
a party to or knowingly assisting in the formation or operation 
of an illegal combine 

United States — Under the common law of the United States 
as under English common law agreements in restraint of trade are 
not enforceable In 1890 there was passed the Sherman Anti 
Trust Act which prohibited under severe penalties “every con 
tract, combination in the form of trust or otherwise, or con 
spiracy, m restraint of trade or commerce among the several 
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States, or with foreign nations’" and declares it to be an offence I forming itself as to the nature, extent and development of com 


to ‘ establish or attempt to establish a monopoly, or to combine 
or conspire to establish a monopoly of commerce between 
tht several States or in the foreign nations ” Much difficulty 
arose over the interpretation of the act, m particular as to whether 
it applied to all contracts in restraint of trade or merely to those 
in unreasonable restraint of trade Successive Supreme Court de- 
cisions made the position increasingly clear, but in general m 
the direction of a more liberal interpretation of the statute From 
the 1912 decision in the case of tht United States Steel Corpora 
tion It appeared that the legality of a combination depended on 
the proportion of the industry it represented, and a 1911 decision 
made contracts not illegal unless m unreasonable restraint of 
trade As a result of these decisions it was felt that the Sherman 
Act needed strengthening and, on the other hand, it had become 
evident that some power of dispensation was required to modify 
the cruder effects of the act Consequently, in 1914, two further 
acts were passed the Clayton Act and the Federal Trade Com 
mission Act The Clayton Act legalizes certain activities of trade 
association which were declared illegal under the Sherman Act 
It makes it illegal for a company to acquire shares m another 
company if this leads to ‘ a real diminution of the competition 
between companies” or “tends to establish a monopoly’, it pro 
hibits price discrimination between different purchasers which 
aims at lessening competition or creating monopoly, and the 
giving of discounts or rebates on condition that the buyer shall 
not use or deal in the goods of competitors, and it contains 
jirovisions against the holding of posts simultaneously in different 
companies by directors and employees 

Ihe Federal Trade Commission Act established a commission 
of five members to be appointed by the president to which was 
assigned two main tasks to investigate and report upon the or 
>'anization and conduct of corporations alleged to be infringing 
the anti trust laws, and to prevent unfair competition In pur- 
suance of the latter function the commission could, after oral 
hearing, issue an order requiring the cessation of any practice 
which it judged to be in contravention of the acts If the order 
tailed to be carried out the commission might apply to the circuit 
court for enforcement With the exception of the 1918 Webb 
Pomerene Act, which permits associations for the purpose of 
foreign trade which would be illegal m internal trade, the legal 
position of trusts and associations remains as laid down in 
the 1890 and 1914 Acts interpreted by successive Supreme Court 
decisions 

British Attitude to Anti Trust Laws — As seen by British 
eyes legislation of the Sherman and Clayton kind is not easily 
made effective without the doing of more harm than good The 
Committee on Trusts appointed in Feb 1918, turned its attention 
rather to what might be called ‘ policing” action than to repres- 
sion It sought for ways in which combinations might be con 
trolled or supervised to safeguard the public interest from the 
ibuse of monopoly power while being otherwise left free to achieve 
all those economies and improvements which combination alone 
can furnish 

Public ownership public control, public competition, profit 
limitation and profit taxation were passed under review In all 
these suggested schemes three mam difficulties were encountered 
at the outset, first, that of defining a monopolistic concern, sec 
ond, that of distinguishing rightful rewards of enterprise and 
cfticiency from the exactions of monopoly, and, third, that of 
determining the datum on which rate of profit can be calculated 
These suggestions were one by one rejected as limited m scope, 
difficult of application, or hazardous in reaction, and the committee 
turned its attention in other directions It was thought that if 
fuller publicity m regard to the conduct and earnings of business 
concerns generally, and of the working and effects of combina 
tions m particular could be secured, the desired object would be 
in great measure achieved It was also thought that some ma- 
chinery should be provided whereby suspected or alleged abuses 
could be penalised 

Accordmj^ly, the conclusion was reached that there should be 
established a department of state charged with the duty of in- 


bmations of all kinds in so far as they tend to the restraint of tradt 
and the creation of monopolies, and of making preliminary m 
quiry into complaints made in regard to them also that a tribunal 
should be set up to which the department could apply lor powers 
to obtain particular information and would refer for full m 
vestigation cases in which combinations appeared to ict injun 
ously to the public interest The requisite publicity would thcreb\ 
be secured m two ways the relevant facts as to offences proved 
before the tribunal would be mide public, and the department 
would present annually to parliament a report upon the nature 
extent and development of combinations Publicity thus secured 
would not only be m itself a considerable safeguard against the 
abuse of monopolistic power, but it would serve to reveal actions 
and developments for which publicity alone was not a sufficient 
safeguard and against which further action should be taken 
whether in the form of nationalization, public competition or the 
control of prices and profits These conclusions formed in sub 
stance the recommendations of the committee but down to the 
end of IQ28 they had not been made the subject of legislation 

Until the appointment of the Committee on Trusts no otticial 
investigation of the problem presented by the growth of eom 
bination in British industry generally had been made The 
report of that committee with its appendices, attorded for the 
lirst time to parliament and the public authoritative information 
as to the position Subsequently committees appointed under the 
Prohteermg Acts of 1919 and 1920 issued reports upon particular 
industries m which much detailed information was embodied 
Ihcse reports constitute a mine of intormation for the student ot 
industrial combination in the United kingdom 

The standing of trusts and other combinations before the law 
the government and public opinion of the United Kingdom pre 
sents curious anomalies In July 1927 Justice Eve refused a peti 
tion to permit the twelve constituent members of the amalgama 
tion “British Ropes, Ltd ’ to charge their assets, through the 
medium of a holding company, for the purpose of buying other 
businesses and denounced the scheme as a most villainous and 
mischievous form of finance He declared the combination to be 
inspired by gam only, its object being to reduce competition to its 
smallest possible limits and then to impose on the public a price 
m excess of what the public would be called upon to pay it eom 
petition had been left to find its own level On appeal the Master 
of the Rolls reversed the decision on the ground that there was 
reason as well as legal right m the grouping of the companies 
concerned, and in this reversal Justice Lawrence concurred but 
on the ground that the court was not concerned, under the Com 
panics Acts to see how the alteration would affect persons outside 
the company, the variety of these legal pronouncements reflects 
the indetinitencss of the bearing of the common hw upon the 
modern monopolistic activities The attitude of parliament as 
reflected m acts concerned m part with sectional questions of 
monopoly is perhaps most significant in its inconsistency Amal 
gamations among the great banks have been prohibited, amalga 
mations among the railways have been enforced, and under the 
Mining Industry Act of 1926 compulsory powers can be gmn 
in certain cases to the promoters of colliery amalgamations for 
the bringing in of any recalcitrant undertaking whose adherence 
IS essential to the success of the scheme, and m the case of rubber 
the state has p irticipated in an international output restriction 
scheme 

Bibiiography — hor the United Kingdom Report of the Com- 
mtttee on Trusts (Cd 9,2^6 of 1919) with Memoranda by J Hilton 
P Ashley and J Macdonncll Reports of 57 committees appointed 
under the Profiteering Acts 1919 and 1920 A list of these reports 
together with a survey of the work done by the committees, will be 
found m a report — The Work of the Central Committee (1921) Other 
official publications bearing closely on the subject are the Report of 
the Royal Commission on Food Pnees (Cmd 2,390, i9'’5) » Reports ot 
the Committee on Industry and Trade (1925 and 1926) various 
Reports by committees appointed under the Safeguarding of Industries 
Acts Reports on the coal industry and coal prices by committees 
appointed by the Mines Department (1923 and 1924) the Linlithgow 
Reports on the distribution and prices of agricultural produce bv 
committees appointed by the Minister of Agriculture (1923 and 1924) 
Reports on pnees of building materials by Ministry of Health and 
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Board of Trade (1933 to 1925), Report of the Royal Commisston 
on the Coal Industry (1926) The best account of mdustnal combina- 
tion in the United Kingdom before tht War is given in H W 
Macrosty, The Irmt Movement m BHUsh Industry (1907) and the 
most recent objective account in P Fitzgerald, Industrial Combina^ 
Uon m hn^land For the United States Documents issued by the 
Federal Trade Commission, Washington D C , Pubkc Regulation of 
Compititivc Practices, National Industrial Conference Board (1925), 
Thorp, the Integration of Industrrdl Operation (1924) , Elliott Jones, 
The Trust Problem tn the United States (1923) General The follow- 
ing are among the more important of the Reports dealing with Cartels 
ind Trusts issued in connection with the World Economic Conference 
of 1927 Cartels and Combines, Dr Weidenfcld International Cartels, 
I)i H MacGregor, Cartels and Trusts and their development M 
I’aul dc Rousiers, Recent Monopolistic Tendencies Prof Gustav 
Casstl, Rationalisation m the United States the Hon David Houston 
hot Trusts and Combination in Germany see the bibliography under 
karttlls The BEAMA Report on Trusts and Combines tn the 
I lectneal Industry (1927) A P L Gordon, The Problem of Trust 
and Monopoly Control (1928) , H Levy, Monopolies, Cartels, and 
Trusts in British Industry (1927) (J H) 

TRUTH The concept of truth belongs to the fundamental 
philosophical problems — ^in fact, one may describe it as the central 
question of all thcortiical philosophy The hrst step m philosophic 
reflection consists in asking the question concerning the nature and 
criteria of truth The world of being is no longer accepted as 
d simple datum, but a “reason” for it is required, a “pnnciple” 
is sought which will enable human cognition to distinguish “gen 
uine” being from “non genuine” being, “reality” from “appear 
ance,” truth from error The same change of attitude occurs 
ilso m regard to values Here too cognition is not satisfied with 
the values accepted on the testimony of tradition, custom or 
authority, but inquires into the meaning of the difference between 
‘ good’ and “evil,” and seeks universally valid, “objective’* norms 
to justify this distinction In this two fold significance, the prob- 
lem of truth w IS first raised in Greek philosophy From it evolved 
the various fields of philosophy within Greek thought Logic as 
also ethics and physics have their common root m the problem 
of truth I or they are all founded on the presupposition that both 
the immediate view of reality, as presented to us in perception, 
and the immediate purposes pursued by instinctive impulse and 
clesirt are not linally valid This immediacy is transcencled in the 
Ihcoretieal as well as in the practical sense it is “questioned” 
and “called to account ” This account implies that from now on, 
in the sphere of thinking as m that of willing, individual contents 
arc distinguished as hiving positive or negative value, the latter 
being rejected as ‘ invalid the former retained as “valid ’ This 
fundamental distinction forms the pervading theme of Greek phi 
losophy 

Ihe individual systems differ only in the means by which 
they try to solve it, by which they try to obtain a clear definition 
of the differeme between “True” and “lalse” 

In theoretical respects, the first step is made when the cer- 
tainty of immediate sense perception is shaken and is oppxised 
by another, “critical ’ authonty It is not the senses which decide 
about truth and f ilschood about being and non being, the de- 
cision rests with reison, pure thought The beginnings of this 
view can be traced to the older Ionian philosophy of nature, but 
It reichetl its proper development only in the classical systems of 
the great pre Socr itics Parmenides and Heraclitus, Pythagore 
anism and Atomism reject unanimously the view of the world as 
perceived through the senses and oppose to it another view which 
is based on thought — the power of the ‘Logos ” According to 
llcrachtus the senses alone are ‘bid witnesses” they can be 
used for i knowledge of reality only when they are judged by 
the soul as to their value and truth The senses individualize 
and separate, as long as we follow them exclusively, each per- 
ceiving mind has its own world m which it remains enclosed 
Thought, however, is “common to all** by means of it, alone, we 
reach a universally valid, “objective” view of the cosmos “It is 
a duty to follow that which is common, but although the Logos 
is common to all, the majority live as though they had an insight 
of their own” (Heraclitus, Fragment 2 [Diels] , cf Fragments 72, 
89, 1 1 2-1 14) “Wisdom resides in One, in the recognition of the 
reason which pervades all and everything*’ (/r 41) According to 
Parmenides, the road to truth consists in not allowing oneself to 


be misled by well-worn habit into trusting sense perception 
“po, by reason decide the controversial test, the question of 
Being and Non Being” (Parmenides, Fragment i, cf 33 sqq) 
The true power of conviction (Trierns does not reside in 

the senses but in pure thought “for thinking and being are the 
same ” Similarly, the P3d:hagoreans see the true essence of reality 
in number, because number is to them the prmciple of all truth 
“For nothing of delusion (^evdos) does the nature of number 
admit , but delusion occurs only in the realm of the unlimited, the 
unreasonable, and of that which is not determined by the Logos” 
(Philolaos, Fragment ii) Democritus distinguishes two forms 
of cognition the genuine and the spurious one The spurious one 
comprises sight, hearing, taste, smell and touch — m short, the 
whole world of sense qualities, which exist only “according to 
custom* , — the genuine one gives us an insight into the veritable, 
the “true** reality, which belongs only to the atoms and empty 
space (Democritus, Fra ii) 

The completion of this trend of thought is reached in Plato 
According to the platonic doctrine of ideas the sensible world, 
as a world of becoming, can possess no veritable being or truth 
It IS a world of mere “opinion” ( 56 {a), a world of “appearance,” 
whereas truth and knowledge refer only to objects of pure thought 
which are not subject to change This “rationo-l” conception of 
truth, however, was not without its countercurrents in Greek phi 
losophy The Sophists deny the possibility of a universal truth 
valid for all thinking subjects According to the proposition 
of Protagoras that “man is the measure of all things,” truth is 
relative and subjective “for each, his perception is true” {cf 
Plitos Thcactus) Out of this opposition, there develops m later 
Greek philosophy the controversy between the “dogmatic” and the 
“sceptical ’ schools For the former, there is a universally valid 
“criteiion” of truth, which gives to certain concepts and principles 
absolute cert \inty 

According to tht Stoics this criterion consists in “cataleptic 
presentation’ ((/>a^racrta KaTaXrjwTiKri) It forms a spontaneous 
achievement of thought, a type of assent (<ri>7KaTA^c(rts), which 
must be addtd to the sensible impression m order to make it 
known A doubt with reference to the “cataleptic presentation 
is not possible we possess full evidence that the object is repro 
duced in It as it is in itself In opposition to this the Greek 
Sceptics deny that there is iny such criterion of “evidence ** All 
supposed * truth” is mere probability For the absolute objects, 
the ‘ things m themselves,” arc entirely unknown to us {&57)\a ) , 
accessible to our judgment are merely the appearances of things, 
which, however tike entirely ditlcrent shapes according to the 
differences of the perceiving subjects and the conditions of the 
perception itself The definiteness of reason, of the “Logos,” is 
thus abandoned concerning any subject there are innumerable 
assertions each of which may claim to be equally valid {Se( 
Herbert z, Das Wahrheitsproblem ttt der gnechischen Phtlosophtt, 
ign ) 

Mediaeval scholasticism, m its definition of the concept of truth, 
refers throughout to Greek philosophy, especially to Anstotle 
According to it, truth consists essentially in the agreement of 
thinking and being, in the adaequatw intdkctus ct ret (Thomas 
Aquinas, De ventaie 1,2) But this definition bears now a new 
content For the problem of truth belongs no longer exclusively to 
the realm of logic, to the sphere of pure cognition, but refers 
essentially to the question of religious certainty The opposition 
between “sensibility” and “thought” is now replaced by the oppo 
sition between “faith ’ and “knowledge ** Religious faith seeks sup 
port in the intellect (fides quarens intellectum) , although it cannot 
find in It a sufficient foundation but stands in need of another 
superior soifrce of certainty Thus the problem arises as to how 
both principles of certainty, how “natural intellect** and “revela 
tion** stand to One another Scholasticism, at times, supposes a 
relation of mere subordination, at times, it asserts a complete 
separation between them In the later nominalism this idea of 
separation is predominant There arises the doctrine of “twofold 
truth,*’ according to which a definite sentence may be true from 
the standpoint of knowledge and false from the standpoint of 
faith The problem of truth and of logical and rehgious certainty 
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had been conceived most profoundly by Augustine ‘‘Do not turn 
outward, go back mto yourself, m the inner life of man resides 
the truth ” The inner hfe gives us, as a first indubitable starting 
point, the certainty of the thinking, feeling and willing subject 
the certainty of our own Being and Knowing and Wilhng This 
certainty cannot be attacked by doubt because doubt itself is an 
act of thought and must, therefore, presuppose the latter “Who- 
ever knows himself as doubting, knows something true and is 
certain of that which he knows , he is thus certain of truth There 
fore, whoever doubts whether there is a truth, has thus m himself 
a truth about which no doubt is possible Therefore, he who 
doubts at all, cannot doubt truth as such ” (Augustinus, De vera 
reltgtone, cap 39 ) However, this mmanent truth as exhibited m 
the thinlang consciousness, is not the only one, nor 1 sufficient one 
for the foundation of religious cognition For the Being to which 
religious cognition refers, lies, as an mfimte Being, beyond the 
limits of human consciousness I or a ^owkdge of the Divine 
mere ratw must be “transcended ’ by another power of the mind 
Entering mto the inner life of the subject and going beyond this 
inner life are thus the two phases which disclose the realm of truth 
as a 'whole If there were only a truth of finite and contingent 
things, we could stop with the finite, empirical consciousness as the 
bearer of this truth However, since there is a region of eternal 
truths (ventaUs aeternae) — Augustine cites the truths of religion 
and of pure mathematics — ^there must be an infinite intellect which 
thinks them and in which they subsist Human thought docs not 
create these truths , it is only able to n ceivt them in so f ir as it is 
enlightened by a higher power In every cognition of a necessary 
and eternal truth, our reason is only seemingly self active and 
autonomous In order to apprehend such a truth, it must be 
enlightened by the divine intellect Ihe divine Logos is the “hid- 
den sun*^ which alone makes truth visible for us 
The intimate connection of the problem of truth with the 
problem of God, which is characteristic of mediaeval epistemology, 
continues for a long time also m modern philowphy The after- 
effects of the Augustiman doctrine are obvious in Nicolaus Cu 
sanus and Marsilius Ficmus {See under Ficinus ) (C/ Frnst 
Cassirer, Indmduum und Kosmoi^ tn der Philo wphte dcr Renat^i 
sance, 1927 ) But also Descartes and Malcbranche, Cudworth and 
the Cambridge Platonists show clearly traces of this On the other 
hand, however, there develops a more and more pronounced tend- 
ency to emancipate the problem of truth fiom all entanglements 
with theological questions and to give it logical independence 
Modern rationalism, as represented especially by Hcrbc rt of C her- 
bury’s De ventate (1624), maintains the pure self determination, 
the unconditioned autonomy of thought Human reason decides 
according to its own, universally valid, innate principles about 
truth and error Its fundimental concepts and axioms are abso- 
lutely binding There can be no conflict between faith incl knowl 
edge because any truth of f nth needs the U st of reason to attain 
to and be determined in its certainty In Descartes, Spinoza and 
Leibniz, the clear and distinct cognition (clara ct disHncta pir 
ceptw) IS set forth as the entenon of truth Those judgments 
alone may claim universal assent which are founded on clear and 
distinct ideas and which allow us to recognize the connection of 
these ideas with the same certainty that obtains in the propositions 
of mathematics (See Rationalism ) 

Accordingly, the characteristic trait of truth, the norma vtn” 
tails, is no longer placed m the agreement of a presentation or 
cognition in us with an external “transcendent” object, but m the 
agreement with definite pnnciples of reason itself Every idea is 
called true which can be derived from them m a strictly deductive 
manner, by the method of purely logical or mathematical infer- 
ence When this proof has been given for a certain idea, there can 
be no doubt that the objective reahty must conform with the idea, 
for this agreement forms, itself, a necessary axiom of reason 
Thus, Spinoza, for instance, expounds in his Treatise on the tm 
provemmt of the undersUmdmg that that which makes a thought 
a true thought, must he entirely within it , that the real cause of 
truth IS to be sought, therefore, not m an external object, but 
exclusively in the intellect itself The mathematical idea of the 
sphere, for instance, is “true” even if there is no entity to be found 
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in intuition and empirical perception which corresponds to the 
definition of the sphere m all respects and with perfect accuracy, 
and after this ideal conception of the sphere, we determine the 
reahty of “nature” as it is grasped and “clearly and distinctly 
recognized through geometry and mechanics With particular 
clanty this conception of truth appears in Leibniz’s Utdiiatiom s 
de co^mttone, ventate et idets (1684) Against the nominalistic 
view of Hobbes, that truth consists only m the correct connection 
of certain linguistic signs {ventas non tn re, sid in dicta consistit) 
Leibniz emphasises that the correctness of the connection between 
the signs must be based on a relation between the ideas them- 
selves Truth, therefore, always depends on the relations which 
subsist between the pure ideas 

The process m which the assumption of one idea necessarily 
implies anothe r, gives birth to the systematic coherence of knowl 
edge — ^and this nexus according to the principle of sufficient reason 
makes up the fundamental character of all truth Lven the truth 
of phenomena consists only in the fact that they obey certain 
laws which correspond to the ideal truths of pure logic and pure 
mathematics A different form is given to the problem of truth 
in the English philosophy of the 17th and i8th centuries In Locke 
the “intuitive” truth of mathematical ideas is lontrasted with the 
empirical certainty of the existence of things, which can never be 
inferred by pure logic, but rests on the testimony of sense percep 
lion Empirical truth, m this sense, belongs only to the simple 
ideas which are given to us immediately through sensation or 
reflection What we can predicate, on the other hand, about the 
connection of these simple ideas, about their coexistence their 
regular recurrence, etc , has no truth in the stnet sense of the 
word, no demonstrative certamtv, but rests on mere probability 
With Berkeley and Hume, this view is developed further and 
stated more radically with reference to the empirical knowledge 
of nature The order of nature is not founded on principles 
which can be understood m themselves as necessiry and uncon 
ditionally valid, but it represents a purely empirical regularity 
with which we become acquainted through habit ind custom, 
the knowledge of this order can, therefore, never claim to be more 
than probable 

With Kant, the battle between the rationalistic and the empiri- 
cal conceptions of truth is decided m such a way that the laws of 
pure understanding are recognized as necessary and universal as 
valid a pnon, but that, on the other hand, these laws themselves 
can retain their validity only within the bounds of experience 
The traditional definition of truth — namely, that it is the “agree 
mtnt of knowledge with its object” — involves as Kant expounds 
in the Critique of Pure Reason (p 82) a logical circle For the 
problem of knowledge consists in determining just what the “rela- 
tion of a presentation to Us object” means and how we can 
ascertain this relation Ihe concept of an “object of knowledge” 
IS only the concept of a “Something in general = X,” because, 
apart from our knowledge, we have nothing which wc could set 
over against it as corresponding to it ” “It is clear, however, that 
because we have only to do with the manifold of our presenta- 
tions and because that \ which corresponds to them, m so far as it 
IS to be something distinct from our presentations, is for us 
nothing, the unity made necessary by the object can be nothing 
other than the formal unity of consciousness in the synthesis of 
the manifold of presentations Then we say we know the object, 
when we have effected synthetical umty in the manifold of intu 
ition” {Krtltk der rctnen Vemunjt, ist ed p 104 seq) The 
“transcendental” truth, the truth of the object rests thus on the 
“formal” truth, for only the forms of pure intuition and under- 
standing make a connection of the phenomena possible , this con- 
nection, however, and nothing else, is meant when we attribute 
to a phenomenon objective significance, objective validity How- 
ever, since, on the other hand, the concepts of the synthesis a 
pnon, although not ongmating in experience, all refer never- 
theless, to experience as the condition of Us possibihty, one may 
say that the possibihty of experience is that which alone gives 
objective reahty to all our cognitions Cognition a priori has, there 
fore, truth (agreement with the object) only because it contains 
nothing further than what is necessary for the synthetic unitv 
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of experience (Knttk der remen Vernunftf 2nd ed p 195 ff ) 
In thi«i sense, Kant declares that with regard to theoretical cog- 
nition of nature, experience supplies the rule, and that it is the 
“source of truth” (Knt d r Vern p 375), but in contradistinc- 
tion to the empiricism of Locke and Hume, experience is here to 
be understood not as a “mere rhapsody of perceptions,” but a 
synthetical unity according to laws In this point, Kant sees 
the decisive contrast between his “formal” idealism and the specu 
lativt idealism represented, for instance, by Berkeley “The 
thesis of all true idealists from the Eleatic school down to 
Bishop Berkeley, is contained in this formula ‘All cognition 
through sense ind experience is sheer illusion and only in the 
ideas of pure understanding and reason is truth’ The principle 
which governs and determines my idealism throughout is, on the 
contriry ‘All cognition of things merely out of pure under- 
standing or pure reason, is sheer illusion, and only m cxpenence is 
truth’ ” (Prolt f^omena. Appendix) 

Also in the epistemology of the 19th and the beginning of the 
20th century, the problem of truth is the central problem It is 
(Specially the battle between pure “formalism” or “logicism ’ on 
the one hand, and “pragmatism ’ on the other, which gives to 
this epistemology its stamp In the sense of “logicism,” the 
conctpit of truth is determined esjxjcially by Bernhard Bolzano 
(1781-1848) Bol/ano demands that the logical dchnition ot truth 
must be set forth without any regard for the individual minds for 
whom the truth is valid, and without any intermingling ot psv 
(hological determinations Truth is entirely independent of the 
thought of an individual mind This view is expressed m Bol 
zano’s concept of a “truth in itself ” “I understand by i truth in 
itself any proposition which predicates something as it is, whereby 
I leave undetermined whether this proposition has really been 
thought and expressed by anvbody or not Be it the one or the 
other, the proposition shall always receive from me the name of 
i truth in Itself if only the object with which it deals, really 
possesses what it attributes to it Ihus the (quantity of flowers 
for instance which a certain tree standing m a dchnite place had 
last spring is an indicable number even if nobotiy knows it, a 
proposition therefore which indicates this number, his for me 
the name of in objective truth even if nobody is cognizant of it ” 
This formal determination of truth, which abstracts from any 
reference to actual thinking is opposed by pragmatism (q v ) 
lor pragmitism, the concejit of truth cm be understood only 
if it IS referred to the activity of thought, and if this activit> is 
not consukred merely m the abstriet but is treated as a vital 
expression of a living individual ‘True” is the term applied to 
those rcim sent itions which hold good in the course of ones ex 
penence ic^ which prove practically useful This “power to 
work’ is the real characU ristic and criterion of tiuth It is ac- 
(ordinglv not so much an abstract logic il but rither a biological 
conception the truth of a judgment is decided not by the agree 
ment with a reality existing m itself but by its practicil effi 
ciencv As a consequence there results that relativity of truth 
which had already been urged by the Greek Soqihists especially by 
Protagons Truth is never absolute and universally valid it is 
ilw lys true only for a definite biological species, inasmuch as the 
adv mtage of certain beliefs depends upon whit is conducive to 
the species (lor a criticism of q^ragmatism, see Cassirfr Sub- 
stance and function ) In an entirely difterent manner and with 
i different tendency Rickert tries to base the conception of truth 
not so much upon theoretical as upon ‘ practical reason ’ Accord 
ing to Rickert s doctrine we must start our quest for this concept 
not from the idea of what u, but from the idc i of what ought to 
Ik not from ‘ontologv ” but from the theory of value s The 
conceqit of reality fin illy presents itself as a concept of vilues, 
for we apply the name “real” to that which in demanding recog 
nil ion from every thinking mind is vihd as a norm for all 
thought Only by regression to i sut)erindividual command to a 
transcendent ought ” can the meaning of truth be clarified and 
understood All cognition inasmuch as it proceeds by judgments, 
t e by assent and dissent implies an act of taking sides Such 
in attitude, however is possible only towards a value Insight into 
this “primacy of the ought” is necessary for a satisfactory solution 


of the problem of truth (Rickert, Der GegetHstcmd der Erkenntnis, 
1904 ) In general, the treatment of the problem of truth in the 
epistemology of the 19th and 20th centuries, as compared with 
that of the i8th century, shows a change in point of view The 
opposition of “experience” and “thought,” of “empiricism” and 
“rationalism,” has been replaced by the opposition of the “theo 
rctical” and the “practical,” “intellectualism” and “voluntarism ” 

(E Cr) 

TRUTNOV, a town of Bohemia, Czechoslovakia, is situated 
at the foot of the Riesengebirge, on the right bank of the Upa, a 
tributary of the Elbe hounded by German colonists in the I'^th 
century it developed a flourishing linen industry which was helped 
by the bleaching suitabilities of the mountain streams and 
meadows Pop (1921) 14584, of whom 11,412 were Germans 
TRUXTUN, THOMAS (1755-1822), American naval 
officer, born at Jamaica, Long Island, N Y , heb 17, 1755 While 
still young he went to sea During the Revolutionary War he was 
first persuaded to serve in a royal ship But having been wounded 
in an action with a privateer manned by his countrymen, it is 
said that he declared he would never tight them again Hence 
forth he commanded a succession of privateers sent out to cruise 
against British trade He had the reputation of being uniformly 
successful m all engagements with British vessels When the 
indepemknee of the United States was recognized he returned to 
trade with a high reputation as a seaman When the U S navy 
was reconstituted in 1798 he was one of the original corps of six 
captuns American commerce was then subject to much intol 
e cable interference on the part of the 1 rench as well as of the 
British naval officers It wis against the first that Truxtun rtn 
dered the services which have made him a prominent personage 
in the history of the U S navy In Feb 1799, he was captain of 
the United Stites “Constellation” and on the 19th of that 
month he captured the French “LTnsurgcnte ” In the fol 
lowing year and while still m command of the “Constellation 
he fought the French “Vengeance,” and drove her into Curasao 
After 1802 he was not further employed by the navy department 
He died at Philadelphia on May 5 1822 
TRYON, DWIGHT WILLIAM (1849-1925), American 
artist, was born at Hartford, Conn, Aug i^, 1849 At the age 
of 25 he left his position as a clerk in a Hartford publishing 
house to devote himself entirely to art, and two years afterwards 
went to Pans, where he became a q)upil of the £cole dcs Btaux 
Arts, under J de la Chevreust, Charles Daubigny and A Guille 
met He first exhibited at the Salon m 1881 In 1882-86 he 
was director of the Hartford School of Art, and in 1886 became 
professor of art at Smith college He became a National Aeadc 
mician (1891), and won numerous medals and prizes at important 
exhibitions, among his pictures being Daybrcik,” “Moonlight” 
and “Early Spring, New England ” He died at South Dartmouth, 
Mass , July i, 1925 

TRYON, SIR GEORGE (18^2-1 89s) British admiral a 
younger son of Thomas Tryon, of Bulwiek Park Northampton 
shir( was bom on Jan 4 1832 He entered the navy in 1848, 
and served on vanous stations and in the Abyssinian expedition 
of 1867 In 1889 Tryon was promoted vice admiral, and in 
August 1891 was appointed to command the Mediterranean fleet 
which under him — following the example of his old chief. Sir 
(xeoffrey Hornby — ^became an evolutionary and, in that sense ex 
perimcntal squadron On June 22 1S93, the fleet being off Tripoli 
on the coast of Syria, in two columns, Tryon made the signal to 
invert the course, the ships turning inwards in succession By a 
fatal error, the ps> chological cause of which has never been ex 
plained he ignore(l the patent fact that the two columns were so 
near each other that the manoeuvre as ordered, must entail the 
most serious risk if not certainty, of collision And, in fact the 
two leading ships did come into collision, with the result that the 
“Victoria,” Tryon ’s flagship, was cut open and sank in a few 
minutes Tryon and 358 officers and men were drowned 

See the Life, by Rear-Admiral C C Penrose-FitzGerald 
TRYON, WILLIAM (1729-1788), American colonial gov 
ernor, was born at Norbury Park, Surrey, England, in 1729 
In 1764 he succeeded Arthur Dobbs as governor of North Caro 
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ima By refusmg to allow meetings of the Colonial Assembly he 
prevented North Carolina from sending representatives to the 
Stamp Act Congress in 1765 With the support of /the law abiding 
dement he suppressed with seventy the Regulator uprising of 
1768-71, caused partly by excessive taxation In July, 1771, he 
was transferred to New York where he acted as governor, nomi- 
nally at least, until 1780 On his return from a trip to England 
m 1775 he found the colony m rebelhon and was compelled to 
t ike refuge on the sloop-of-war “Halifax ’ m New York harbour 
He was restored to power when the British took possession of 
New York city in September, 1776, though his actual authority 
did not extend beyond the British lines In 1777 he became com- 
mander of a corps of Loyalists, and in 1779 invaded Connecticut 
and burned Danbury, Fairfield, and Norwalk In 1780 he returned 
to England, and on Jan 27, 1788 died at his London home 

See M D Haywood Governor Wtlliam Trvon and hts Adimmslra- 
twn tn the Province of North Carolina (1903) ^ 

TRYPANOSOMES, single celled parasitic animals belonging 
to the class flagcllata, chiefly found in the blood of vertebrates, 
some cause dangerous maladies, c ^ , sleeping sickness m man, and 
nagana, or tsetse disease in ruminants m Africa For further par 
ticulars see Protozoa 

TSAI-DAM (Zaidam), a basin area in Central Asia, be 
tween the eastern Ruenlun mountains on the south and the Altyn 
tagh and Nan shan mountains on the north in the north part of 
the ( hincse province of kuku Nor Its iltitude is about 8 200 ft 
ibovc sea and it has many brackish pools and swamps with bare 
hills around them there being little vegetation save on the moun 
dm slopes around The name Tsai dam is widely applied to dry 
like bottoms in the Mongolian region 

Sec E Innklcr, Tibet (Mittulungcn Gtogr Ges Munchen, bd 50, 
T9 1-22) 

TSANA see Tana 

TSANKOFF, ALEXANDRE (1S79- ) Bulgarian 

statesman was born in 1879 m the town of Oriatovo on the Dan 
ube Ht got his secondary education at Roussc and studied law 
at Sofia university After specializing in political economy in 
Germany where he was sent by the university he became profes 
sor of economics at Sofia university A social democrat in his 
student years, Tsankoff long remained outside active politics 
In 1922 he became leader of a smill group called the National 
Concord (Naroden Sgovor), drawn from the intelhgentzii of the 
vinous political parties and the mass of ex officers which aimed 
U combining the dispersed national forces for a struggle against 
the semi dictitorship of Stamboliski lo him fell the premiership 
of the coalition Government, representing all the political parties, 
except the communists, that took power on June 9th, 1923, after 
I military coup detat, m the preparation of which Tsankoff s 
National Concord had its share Prof Isankoff rem lined prime 
minister till the end of 192/5 when he wis replaced by Andrei 
Liaptcheff (qv) another Icider of the Democratic Union His 
tenure of office coincided with one ot the most tragic periods in 
modern Bulgaria’s history The disturb ince that broke out after 
the overthrow of Stamboliski’s regime took thousands of human 
lives The principal moments in it are the communist rising of 
Sept 1923 and the communist outrage at Sveta Ncdelia in April 

i925 

TSARITSYN see Stalingrad 
TSARSKOYE SELO see Dyetskoye Selo 

TSCHAIKOVSKY, NIKOLAI VASSILIEVICH (1850- 

19 '*6), Russian revolutionary and politician, born at Viatka, 
'studied chemistry at the university of St Petersburg under Men 
delyeev and Butlerov, and published in the Bidlitm of the Acad 
I my of Sciences an original work on chemistry But pure science 
Gid not satisfy the ardent youth, who strove for practical activity 
Herbert Spencer and Auguste Comte were Tschaikovsky’s spiritual 
guides The 19 year old student became the soul of the “circle,*^ 
which soon took his name ‘The circle of Tschaikovsky” hid 
ihe foundation of the Russian Narodniki (populist) movement 
'^ud for many years directed its channels Persecutions by the 
authorities changed the character of the movement, from purely 
cultural it became political, and from the original circle it soon 


created the revolutionary terroristic ‘ Narodovolzy ’ 

Tschaikovsky fought desperately agiinst the new tcndenties, 
and after a strong moral crisis left Russia with a few followers 
for Americi, where he founded m the wild steppes of Kansas i 
colony of people ‘ seeking God in the mselves ” He org iniscd this 
commune of “Godmen ’ in the belief that only pcojilt eniight 
ened from within could conquer social evils and form i perfect 
society Nikolai Vassilicvich remained true to this (onviction 
and his Christian faith to the end of his days I he Kansas ex 
penment did not succeed and after two years Tschaikovsky re 
turned to I urope ‘ to fight for his ideals among men ’ 

He could not return to his countiy, long years of exile begin 
He worked in the “Red Cross of the Narodniya Volia, ’ in thi 
‘ I und of the Free Russian Press’ and went to the United Slates 
to collect funds and to make propaganda for the Russiin move 
ment for freedom In 1909 during i secret voyage to Russia he 
was arrested, but set free after trial He devoted himself to the 
organisation of the co operative movement in Russia The war 
and revolution found the ‘ first Russian Narodnik it work in 
relieving the sufferings of the Russian people he helped with 
the food supply of the Northern front, and fed the populations 
of Lettonia, Poland and Latvia ruined by the war In the revo 
lution of 1917 he fought to the list the Bolshevist currents in 
the councils of workers and soldiers deputies, finally resigned and 
gave himself entirelv to the White fight against the Bolshevist 
government He was dected a member of an All Russian 
directory in Ufa and later became president of the Northern 
Government on the Archangel front Afterwards he was a mcm 
ber of the ‘ political consultation’ in Pans, and of the South 
Russia government in Ekatcrinodar and the Crimea Exile again, 
once more cmigrition The White front was broken thi White 
fight lost After the fall of the Crime in front Ischaikovsky 
organised in Pans a secret “centre of action,” for a fight igainst 
the Bolsheviks insult Russia Until 1923 efforts were made to or 
ganisc in Russia “a new revolution ’ but for lack of funds the 
‘centre of action ’ ceased its existence 
TSCHAIKOVSKY, PETER ILICH (1840-1893) Russian 
composer born at \otkinsk, in the province of Viatka, on Miv 7 
1840 was the son of a mining engineer who shortly after the 
ho> s birth removed to St Petersburg (I enmgrad) to become 
director of the Technological institute there While studying in 
the school of jurisiirudtncc and later whilt holding office in the 
ministry of justice, Ischaikovsky picltd up a smattering of 
music il knowledge but he was never suspected at first of pos 
sessing any special music il talent of which there had been 
no previous traces in his family Nevertheless, the seriousness of 
his musical aspirUions revealed itself m due course and led him 
to enter the newly founded Conserv atonum of St Petersburg 
under Zaremba where he was induced bv Anton Rubinstein, its 
principal to take up music as a profession 
With the former he fared better than the litter who though 
worshipped by Tschaikovsky seems never to have appreciated the 
gifts and promise of his young pupil who was destined none the 
less completely to eclipse his own fame \erv difterent was the 
attitude of Nicholas Rubinstein (Anton s brother) who showed his 
belief in the young musician m the most practical manner by in 
vitmg him to become, in 1S66 pnjctieall> the first chief of tin 
recently founded Moscow Cemserv atonum, since Serov, whom he 
succeeeJed never took up his appointment 

In Moscow while engiged at the Conserv itorium Tschaikovsky 
wrote among other things his first opera The Vo]evod( , which was 
however a failure when produced in 1869 In the meintime he 
had met in St Petersburg Balakirev Stassov Rimsky Korsakov 
and other representatives of the then “advanced’ school in Rus 
Sian music who exercised a stimulating influence on him ilthough 
neither then nor liter was he ever wholly in symfiilhy with then 
ideals 

Also at this period he fell desperately in love for a time with 
the opera singer Desiree Artot who, however, shattered his hopes 
by marrying someone else He found consolation in his art, and 
his third opera Ihe Opnschnik, was one of many works composed 
at this time, others including the pianoforte concerto in B flat 
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minor, the third symphony and another opera Vakotda the Smttk 
I he Opnschntk was produced at St Petersburg in 1874 
Vakoula the Smith m 1876, but neither had any success 

A happier fate attended the B flat minor piano concerto which 
though severely condemned in the first instance by Nicholas 
Rubinstein (to whom it was originally dedicated) as clumsy and 
unplayable, as a mere duel between the piano and orchestra, 
and so on, was afterwards taken up with enthusiasm by Hans 
von Bulow (to whom the composer transferred the dedication) 
and performed by him everywhere with the greatest success At 
the same time it is only fair to add that Tschaikovsky though 
much hurt by NichoLis Rubinstein’s strictures, considerably modi 
tied tht work on the strength of his criticisms and that Rubinstein 
in turn ultimately recognized the merits of the concerto and played 
It constantly To the period of the late ’70s belong the E flat 
quirtet, the ballet The Swan Lake, and the ‘Trancesca da Rimmi’* 
fantasia among other compositions while during this period also, 
namely m 1877, Ischaikovsky first began to work on the opera 
of Eu$en Onegin, destined to become the most ijopular of all his 
stage works and first heard at the Moscow Conservatonum in 
March 1879 

Meanwhile the more personal side of the composer’s career had 
been given a romantic touch by his acquaintance with his life- 
long benefactress ISadczhda Iilaretovna von Meek (1831-1894) 
and his deplorable fiasco of a marriage In 1876 he had aroused 
the interest of Mmc von Meek the widow of a wealthy railway 
engineer and contractor She had a large fortune and she began 
by helping the comt>oser finincially m the shape of commissions 
for work, but in 1877 this took the more substantial shape of an 
annual allow ince of £600 The strangest feature of their asso 
ciation consisted m the fact that, by agreement they never met, 
though they corresponded with one another continually In 1890 
Mmc von Meek, imagining herself — apparently a pure delusion — 
to be ruined, discontinued the allowance, and though Tschai 
kovsky was then no longer really in need of it, he was deeply 
wounded by the manner m which she had made the announce 
ment and to the end of his days never entirely recovered from 
the shock which his abnormally sensitive nature had received 
from the termination of their relations 

Not less distressing was the episode of his marriage Tschai 
kovsky married Antonina Ivanovna Milyukova on July 6, 1877, 
but the union proved an impossible one through no fault of hers 
but simply through his own abnormality of temjierament , and it 
resulted in separation in October 

Tschaikovsky, who was deeply affected, went abroad with his 
brother to recover and was restored in due course to a more satis 
factory state but such happiness as he was to enjoy throughout 
the remainder of his caieer was qualified in an ever increasing 
degree by the tcndenc> to melancholy and morbid introspection 
which, from the first, had been a conspicuous characteristic of his 
disposition 

Nor can it be said that he did not have many causes for dis 
comfort and disillusionment in the ill luck and indifferent appre- 
ciation which attended in so many instances the performances 
of his works But he continued to produce none the less with un- 
checked ardour and the fourth svmphony may be named among 
the other works which he coraixised during his period of recupera- 
tion abroad 

Liter, after his return to Russia, came the Italian Capriccio 
and the “1812” overture among other things In 1879 he wrote his 
Maid of Orleam (produced in 1880) and his first suite for or- 
chestra In 1881 died Nicholas Rubinstein, to whose memory he 
dedicated the pianoforte tno m A minor To the next five years 
belong the Manfred symphonic poem and the Hamlet overture 
f mtasia, the operas Mazeppa and Charodatka, the “Mozartiana” 
suite and the big fifth symphony, of which even the last named, 
though reckoned nowadays among his finest achievements, failed 
to elicit any great enthusiasm at first Nor were the opera The 
Quein of Spades (which later vied with Eugen Onegm m popu- 
larity) or the delightful ballet The Lake of Swans, The Sleeping 
Beauty and Casse noisettt any more favourably received when 


first produced, so far at least as the critics were concerned^ Bet 
ter fortune, however, attended the Casse nmette mtu^ic in suite 
form which soon found unhmited favour and quickly established 
Itself as one of the most popular pieces of its class ever written 
(Incidentally, it may be noted that Tschaikovsky himself had the 
poorest opinion of this music when he was actually wntmg it ) 

But though, after the time honoured experience of genius, 
Tschaikovsky gained full appreciation so tardily in his own coun 
try, in foreign countries his claims were much more readily recog 
nized In 1887 the first of several concert tours took him to 
Leipzig, Berlin, Prague, Hamburg, Pans and London, and won 
many warm fnends for his music in every instance, not least so 
m London where he conducted the Serenade for strings and the 
Variations from the third suite at a Philharmonic concert 

Later, in 1891, he paid a visit to America, where he conducted 
SIX concerts — four m New York, one m Baltimore and one in 
Philadelphia — and again he was everywhere received with un 
bounded enthusiasm, the works performed being the Coronation 
March, the third suite, two sacred choruses, the B fiat minor 
piano concerto and the Serenade for strings 

In 1893 Tschaikovsky sketched his sixth symphony, becoming 
more and more absorbed in his task as the work proceeded and 
more and more firmly convinced that it was the greatest thing 
he had ever done, a judgment subsequently confirmed in full 
measure by the world at large, for this was the symphony after 
wards known as the “Pathetic,” and under that title destined to 
enjoy such world wide fame and popularity as perhaps no similar 
work had ever known before Yet even this symphony had a cold 
and indifferent reception on the occasion of its actual first per 
formance (on Oct 28, 1893) at St Petersburg, though in this 
instance the verdict was speedily reversed, both m Russia and 
elsewhere 

But the composer was not fated to witness and enjoy its 
triumphs Tor within ten days of its production the world was 
shocked by the news of his wholly unexpected death — from an 
attack of cholera caused by the drinking of unfiltered water- 
on Nov 6, 1893 

As to the precise value of Tschaikovsky ’s music and the place 
which it IS likely ultimately to take critical opinion has been 
sharply divided, but with a prevailing tendency to accord far less 
importance to his work than some consider its due Almost in 
evitably the enormous popularity enjoyed by so many of his 
works at the hands of the general public has strengthened this 
tendency and the impartial student may well wonder if, evefi when 
the worst has been allowed, the process of cntical behttlemcnt 
which has been witnessed during recent years m the case of 
Tschaikovsky, has not gone far beyond the requirements of the 
case 

While his work as a whole may be unequal, there is in the finest 
of his orchestral compositions, which represent him at his best, a 
breadth and scope, a wealth of inspiration and imagination, and a 
command of his materials which may well secure for them i 
far greater measure of favour at the hands of posterity than is 
anticipated by some of his critics How, indeed, the title of a 
great master can be denied to the composer of such things as the 
fifth and sixth symphonies, the “I rancesca da Rimini” fantasia 
the B flat minor piano concerto, and the pianoforte tno, it ^ 
indeed hard to understand Tschaikovsky ’s operas are admittedlv 
on a lower plane than the best of his orchestral wntmg, though 
containing many delightful pages, and much the same applies to 
the songs, albeit these also include many examples — he wrote over 
100 in all — of rare beauty and charm 

BiBLiOGRAmY — Modeste Tschaikovsky, The Life and Letters of 
Peter jhtek Tschaikovsky (3 vols, Moscow, 1900-02, Eng trans bv 
Rosa Newmarch, i vol , London, 1906) , Rosa Newmarch, Tschat 
kovsky, Hts Ltfe and Works (London, 1900) , E Markham Let 
Tschaikovsky (vol u of “Music of the Masters” senes, London) 

(H A Sc) 

TSCHAKSTE, JAN (1859-1927), first president of tht 
repubhc of Latvia, was born m Courland, Sept 14, 1859 He was 
educated at the Mitau gymnasium, studied law at the University 
Moscow and was for some years in the pubhc prosecutor’s depart 
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ment of the Courland Government Leaving the public service in 
1888, he started practice as a barnster m Mitau and began to 
edit the paper Tevtja (Fatherland) In 1902 he served on a com- 
mittee appointed by the local administration to enquire into 
agricultural conditions m Courland, and from time to time was 
employed on various Impenal Government committees In ^906 
he was elected a member of the first Russian Duma The German 
invasion of Courland, July 1915, obliged him to leave Mitau He 
went to Petrograd (Leningrad) where he founded a central relief 
committee for war refugees In 1916 he went to Stockholm to 
promote the cause of Lettish independence and published there 
in German his book, Die Letten und thre Latvtja 

In 1918 Tschakste was elected chairman of the People’s Council 
and was later head of the delegation sent to Pans and London to 
secure the recognition of the republic of Latvia He was presi- 
dent of the Latvian National Council and in 1920 he was presi 
dent of the Latvian Constituent Assembly, and also became pro 
lessor of international law at the University of Riga On Nov 
14, 1922, he was unanimously elected president of Latvia by the 
first Latvian Saemia (parliament), and on Nov 6, 1925, was re 
elected for a further period of three years, but he died on March 
14 1927, before the completion of his term of office, after a 
long and painful illness His activities as a statesman have been 
dealt with in special publications and, since his death, a memonal 
fund has been started 

TSCHUDI, GILES or AEGIDIUS (1505-1572), Swiss 
historian, a zealous Catholic, who became the chief magistrate 
or landatntnann of Glarus in 1558, and in 1559 was ennobled by 
the emperor Ferdinand, to whom he had been sent as ambassador 
He IS, however best known as the historian of the Swiss Con 
federation His great work is the Chrome on helve Ucum, or 
Etdgenossche Krontk, dealing with the period from 1000 to 1470 
In spite of its many inaccuracies, faisificatrons and acceptance 
of baseless legends (comp, eg, the article. Tell) this work is 
one of great interest and merit, and was long considered the 
leading authority on its subject It enshrines the text of many 
ancient documents that would otherwise have been lost 

fsehudi’s chief works were not published until long after his 
death The Btschreihung Lralliac Coniatae appeared under Gil- 
Idti s editorship m 1758, and is mainly devotee! to a topographical, 
historical and antiquarian description of ancient Helvetia and 
Rhaetia the latter part being an early work on Rhaetia rcMsed 
ind greatly enlarged This book was designed prietieally as an 
introduction to his magnum opus, the Chrumcon lulveticiim 
above mentioned, which was published by J R Iselin in two 
stately fohos (1734-1736) ^ec Lives by I 1 uchs (1805) and C 
Vogel J 1856) 

TSENG KUO-FAN (1811-1872), Chinese statesman and 
general, was born in 18 ii m the province of Hunan where he 
took m successipn the three degrees of Chinese scholarship In 
1843 be was appointed chief literary examiner in the province of 
Szechuen, and six years later was m ide junior vice president of 
the board of rites The Taiping rebels were overrunning Flunan 
and Iseng was ordered to assist the governor of the province in 
raising a volunteer force, and on his own initiative he built a 
fleet of war junks, with which he attacked the rebels His lieu 
tenants recovered the capital, Chang sha, and destroyed the 
rebel fleet Following up these victories of his subordinates 
Tseng recaptured Wuchang and Hanyang near Hankow and was 
rewarded for his success by being appointed vice president of the 
board of war Ihc rebels retook Wuehmg and burnt the protect 
ing fleet Tseng, however succeeded m clearing the country 
round the Poyang lake, and subsequently m ridding the province 
of Kiangsu of the enemy In 18:57 he took supreme command in 
Cheh kiang Subsequently the rebels were driven westwards and 
Tseng then cleared the province of Ngan hui of rebel bands 

In i860 he was appointed viceroy of the two Kiang provinces 
and Impenal war commissioner At this time and for some time 
previously, he had been fortunate m having the active support of 
Tso Tsung t^ang, who at a later period recovered Kashgar for 
the emperor, and of Li Hung Chang In 1862 he became 
‘issistant grand secretary of State At this time the Impenal 
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forces, assisted by the “Ever victorious Army,” had cheeked the 
progress of the rebellion, and Tseng was able to carry out a 
scheme which he had long formulated of besieging Nanking the 
rebel headquarters While Gordon, with the help of Li Hung 
Chang, was clearing the cities on the lower waters of the Yangtst 
kiang, Tseng drew closer his besieging lines around the doomed 
city In July 1864 the city fell into his hands, and he was 
rewarded with the rank and title of marquis 

After the suppression of the Taipmgs the Nienfei rebellion 
closely related to the former movement, broke out in Shantung 
and Tseng was sent to quell it He filled, and was relieved ot 
his command by Li Hung Chang, who succeeded him m the vice 
royalty of Chihli Tseng died in 1872 

Tseng was a voluminous writer His papers addressed to the throne 
and hiS literary disquisitions arc held m high esteem by the schohrs 
of China who treasure as a memorial of a great and uncorrupt states 
man the edition of his collected works in 156 books which wis edited 
by Li Hung Chang in 1876 (R K D ) 

TSETSE-FLY, the name given to any one of the twenty 
species of Gloistna, a genus of African blood sucking flics of the 
family Muscidae, order Diptera (q v) In appearance they are 
brownish insects banded or mottled with darker markings they 
are somewhat larger than the house fly and have a prominent 
proboscis projecting horizontally in front of the head Iheir habit 
of resting with the wings closed flat, one over the other, on the 
back enables them to be distinguished from other blood 
sucking flies The female insect does not lay eggs but brings forth 
at intervals a single fully grown larva which is deposited on the 
ground, where it speedily conceals itself m some shady place and 
turns to a pupa The flics abound where there is bush or forest, 
often frequenting the margins of rivers, lakes and islands, they 
arc not found continuously but arc restricted to areas known as 
fly belts Both sexes are active blood suckers and are most 
troublesome during the hotter parts of the day attickmg both 
man and domestic animals They arc of great economic sig- 
nificance because they act as carriers of the pathogenic organisms 
(trypanosomes) which are responsible for fatal diseases m man 
and animals When a tsetse fly alights on an infected subject and 
sucks Its blood numbers of the trypanosomes may be taken in 
at the same time These tiny organisms require to undergo a de- 
velopmental phase within the fly and when it is completed are 


ready to pass into the blood of any man or animal upon which 
the fly happens to feed In this manner the tsetse fly Glossina 
palpahs transmits Trypanosoma gambtense, the causal agent of 
sleeping sickness from man to man by means of its piercing 
mouth parts, and m a similar fashion Glosnna morsitans trans 
mits Trypanosoma rhodesiense, which is responsible for the more 
local or Rhodesian form of that disease This same species of 
tsetse fly is also the principal carrier of Trypanosoma brucet, 
which causes nagana disease among domestic animals Five other 
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kinds of tsetse fly have been proved experimentally to be capable 
of transmitting trypanosomes, and it is probable that a number 
of species are natural carriers of the diseases mentioned 

The development of communications has probably been re- 
sponsible for the spread of sleeping sickness from West Africa to 
cistern Central Afnca where the population had acquired no im 
munity In the five yeirs igoi-o6 it is stated that over 200,000 
nitives died of the complaint m Uganda where it was previously 
unknown, and the local tsetse flies up till then were believed to 
have been uninfected with the trypanosome The island population 
of Lake Vutorii Nyanza suffered most seriously from this out 
break Among the various methods which have been tried to con 
trol the fly the clearing of vegetation around villages, so as to 
make such localities unsuitabh for the insect is now receiving at 
tention No feasible methods of lunng or poisoning the insect are 
known while the dtstruction of the concealed pupae presents great 
difliculties if earned out on a suKicicntly extensive scale The 
utilization of natural parasites has received some attention but at 
present offirs littli prospects of success It has been proved 
experimentally that monkeys can be infected with the sleeping 
sickness trypanosome, and certain wild game including antelopes, 
are regarded as functioning as “natural reservoirs’’ for trypano 
somes although they themselves apparently suffer little ill effects 

For i distussion of this subject and ill matters connected with 
the tsetse, see E E Austen and h Hegh Tsetse Flies (1922), also 
R Neu stead (tuidt to ike Studv of the Tsetse FUeit (1924) An 
account ot the ravages of sleeping sickness is given by G D H 
Carpenter in A Naturalist on Lake Victoria (1920) (ADI) 

TSHI, a group of Negro peoples of the Gold C oast (q v) The 
chief of these are the Ashanti and I inii 

TSIMSHIAN, an American Indian linguistic stock on Nass 
and Skeena rivers and Milbank sound, British Columbia They 
are typical Noith Pacific Coast tribes, forming, with the Tlingit, 
the Haida and certain Athabiseans of the adjacent interior a 
matrilineal subculture group The four Isimshian phratnes 
Raven, Wolf, Eagle and Grizzly Bear, are distributed through the 
three tribes composing the stock, namely Tsimshiin proper, Niski 
and Gitksan I\)pulation, ongmallv estimated, 7,000, igo6, s,700 
TSINAN, TSI-NAN-FU see Chinan 

TSINGTAO, a port on a Urge inlet named Kiaochow bay, on 
the south side of the base of the Shantung peninsula, China The 
bay was occupied by Germany after the murder of two mission 
ants in Shantung in 1897 and negotiations followed resulting in 
a lease of hnd to Germ my for gg years The area leased* was 
ibout 117 sqm and all points within 32 m of any point on the 
bay were held not to be affected by Chinese ordinances without 
German consent A fret port was created in 1899 and a branch 
of the Imptriil Mintime Customs was established there for col 
lection ot duties on shipments to and from the interior m accord 
ante with the general tariff Tsingtao, on the bay, became the 
port md thief centre and the German Government created edu 
eational and agricultural institutions m the leased territory, and 
fortified the port Japanese forces took the place m 1914, and 
held It till IQ2 2 when it was returned to China under the Washing 
ton Agreement The port is connected with Chinan the capital 
of the province of Shantung by rail and here the railway joins 
that from Peking and Tientsin to Pukow on the Lower Yangtze 

The Siege of Tsingtao — The first part which Japan took 
upon herself to play m the World War was the reduction of the 
(German stronghold of Tsingtao on the bay of Kiachow This 
fortress served at the outset of the war as the only base of opera 
tions in Eastern Asia for the German marauders menacing the 
Allied trade routes It was imperative to make von Spec s raiders 
homeless, and the mihtiry and naval operations against the re- 
doubtable base which was under the command of Capt Meyer 
Waldeck and garrisoned by some 13 000 men of whom 5,599 
were German regulars were started with the utmost despatch On 
Aug 27, 1914, the blockade of kiachow bay was declared by the 
Japanese navy and Limgkow 150m N of Tsingtao, was chosen 
as the point for landing troops 

On Sept 2 1914, the Japanese division, under the orders of 
Lieut Gen Kamio, commenced landing at Lungkow Despite the 
terrible weather conditions, the vanguards arnved on the 12th at 
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the small town of Tsimo, where they encountered the enemy for 
the first time The second Japanese contingent began to knd at 
Laoshan bay, witbm the leased zone, on Sept 18 and soon estab 
hshed touch with the first army The Japanese forces under Gen 
Kamio thus amounted to about 22,980 officers and men, and they 
succeeded in some 10 days m wresting from the Germans several 
of their advanced positions On Sept 24 there arrived at the 
arena of campaign the Bntish force, commanded by Gen Bar 
nardiston, consisting of 910 officers and men of the 2nd South 
Wales Borderers and 450 of the 36th Sikhs After the non-com 
batants had been permitted to leave the fortress, the general at 
tack of the position was commenced on Oct 31, the Japanese 
blockading fleet off the harbour assisting by a continuous bom 
bardment On the morning of Nov 7 white flags were descried 
on the forts of Moltke, Bismarck and Iltis, to the pleasant sur 
prise of the attacking army, which had expected a protracted 
siege After the fall of the stronghold it was ascertained that all 
enemy ships, including the Austrian cruiser “Kaiscnn Elisabeth ’’ 
had been sunk in the port of Tsingtao The Japanese army lost 
during the campaign 1,968 killed or wounded, and the Japanese 
navy, a cruiser, a destroyer and a torpedo boat The port of 
kiaochow was reopened for trade by the Japanese on Dec 28, 
1914 (See World War Bibliography ) 

TSINLINGSHAN, a range of mountains which forms the 
southern wall of the Wei-ho valley and extends eastwards into the 
plain of north China (Honan) It forms a boundary m geology 
climate and human relations between the region of loess in the 
north and the basin of the Yangtze to the south The Tapaling or 
Tapashin is a range diverging from it south eastwards, with the 
valley of the Han between them These mountains are often held 
to be structurally a continuation of the Kuenlun system and like 
the Kuenlun, show folding of rocks up to the Upper Carboniferous 
age, with granites and gneiss in many places, especially m the 
north Ihe reduction in height from the great mountains of the 
kuenlun system on the west to the Tsinlmgshan on the east is 
very marked, though the latter reach 10,983 ft and its average 
height lb surprisingly great The break between the Kuenlun 
system and these mountains is a part of the great break seen all 
along the east side of the Tibetan plateau The north face is very 
steep and loess reaches up to some 3,300 ft above sea level at 
places along it The top of the range is broad, with sharp heights 
The south face has rounded heights and wild, deep cut valleys 
In spite of Its size and height the range is essentially one mass 
and not a complex of chains such as we find, for example, in the 
Alps The Chinese were interested in and occupied the Han valley 
in distant antiquity, but until a way was worked out across the 
Tsinlmgshan these had to pass south-eastwards up the Tankiang 
a long detour if the ultimate goal were Han chung-fu, or, perhaps 
Chengtu m Szechwan The date of the first making of a road 
across the range is in doubt as between 200 bc and ad 200 
TSU-SHIMA, an island belonging to Japan, situated about 
midway between Korea and the island of Iki, so that the two 
islands were used as places of call m former times by vessels ply 
mg between Japan and Korea Tsu shima lies about 34® 20' N , 
129® 20' E The nearest point of the Korean coast is 48 m dis 
tant It has an area of 262 sqm and a population of c 42,000 
It IS divided at the waist by a deep sound (Asaji-ura), and the 
southern section has two hills, Yatachi yama and Shira dake 
2 130 ft and T 680 ft high respectively, while the northern sec 
tion has Iheshi yama and Mi take, whose heights are 1,128 ft 
and I 598 ft The chief town is Izu hara The Mongol armada 
visited the island m the 13th century and committed great depre 
dations Iff 1861 an attempt was made by Russia to obtain a foot 
mg on the island The name of the battle of Tsu shima is given 
to the great naval engagement of the 27th and 28th of May 1905 
in which the Russian fleet under Admiral Rozhdestvensky was 
defeated by the Japanese under Admiral Togo 
TUAM, a market town and episcopal city of Co Galway, 
Ireland, 20 m N N E of Galway on the Great Southern railway 
Pop (1926) 3,288 It IS the seat of a Roman Catholic arch 
bishopric, and of a Protestant bishopric The cross of Tuam 
re-erected m modern times, bears inscriptions in memory of Tur 
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logh O'Conor, kmg of Ireland, and O'Hoism, successively (1128) 
abbot of St Jarlatb's Abbey and archbishop (1152) of Tuam, 
when the see was raised St Jarlath’s Roman Catholic college is 
a seminary founded in 1814 for the education of priests To the 
west are the archbishop’s palace and a convent of Presentation 
nuns The town received its first charter from James I 

TUAN CHI-JUI, Chinese politician, was born m Anhwei 
He succeeded Yuan Shih kai as viceroy of the Hukuang Province, 
ind was one of the military leaders who signed the memorial of 
Jan iQii, urging the Emperor to abdicate He was acting Premier 
from May to July 1913, Minister of War in 1914, and Premier m 
April 1916 In Oct 1918 he resigned, and, after an ill advised 
coup on behalf of the Anfui Club, played no great part in national 
iffairs till Nov 24, 1924, when he succeeded Tsao Kun as 
President 

TUAPSE, a town on the Black Sea m the North Caucasian 
Area in 44° 10' N , 38® 59' E , linked by a branch Ime with 
Armavir on the Rostov Baku railway It has oil refineries work 
mg on oil from the Grosniy district, to which a pipe line is being 
constructed (1928) Its population has grown from about 1,000 
m 1897 to 12,142 m 1926 

TUAREG, also TAWAREK (smg Tarqt), the name given 
by Arabs to the western and central Saharan Berber peoples in 
the desert from Tuat to Timbuktu and from Fezzan to Zinder, an 
area of about 1,500,000 sqm The Tuareg resort to the centres 
from which the trade routes radiate, Timbuktu, Ghat, Ghadames, 
Murzuk and Tuat Their general colour is the reddish yellow of 
southern Europeans, the uncovered parts of the body being, how 
ever, darker through exposure Their hair is long, black and silky, 
beards black and thin, eyes black, blue eyes are recorded, light 
brown and grey eyes are commoner, noses small, hands delicate, 
and bodies muscular They are tall and graceful 

The aristocratic section is called Tinajagh, Arabs call them 
mnleth theintn (veiled people) The men wear the veil day and 
night, the women never The Tuareg at any rate the noble class, 
ire among the purest of the Berber stocks but have become largely 
Arabised, though the nomad Tuareg preserve in singular purity the 
Temajegh language of the Berber family The script is known 
as T’lfinagh, consists of 40 to 50 symbols, some of which have 
Punic or Phoenician parallels It may be written m various ways 
Ihey dress generally in a black tunic (some wear white), trousers 
of white cotton and wear a cloth called htham or tagilmuSf the 
end of which is drawn over the face leaving visible only the eyes 
and the tip of the nose These cloths are dark blue or white In 
the north the former is worn most by nobles, the latter by the 
common people To this difference of colour is due the terms 
‘black” and *'white” Tuaregs The veil has, or had, some social 
significance Social status is marked first by assuming the trousers, 
at 16 then the sword is worn, 18, the stone ring put on 18 to 

r, and last the veil 22-25, marriage takes place late and Tuareg 
girls enjoy freedom 

Socially the Tuareg are divided into six classes, viz Imajeghan 
or nobles. Marabout or priests, Imghad or serfs, Irejanaten or 
mixed people, issue of noble and Imghad , Ikelan negro slaves and 
Buzu outdoor slaves The nobles are all pure blooded and provide 
the tribal chiefs They do no manual work but live either in con 
voying those caravans which pay for safe passage or by making 
raids on trade routes or even outlying Arab settlements Among 
the Imghad serfdom is hereditary, and they are bound collectively 
to a noble tnbe or group of tnbes They cannot be sold or freed 
hke slaves though they may be inherited Most of them have 
practical independence and act as “squires” to the nobles on their 
pillaging expeditions The Tuareg weapons are a straight two 
f*dged sword about 4 ft long, a dagger bound to the left forearm 
by a leather ring, and spears of two tjrpes and leathern shields 
In hunting, wooden missiles like boomerangs are used 

See Heinrich Barth, Travels in Cenirdl Africa <1858) , W J Hard- 
ing Kmg, A Search for the Mashed Tuaregs (London, 1903) , M Bcn- 
hazera, Stx Mo 9 s chez les Touareg du Ahaggar (Algiers, 1908) , Lieut 
^ Jean, Les Tomreg du sud^est (Paris, 1909) , E Doutt^, Magte et 
^^bgion dans l*Afriqm du nord (Algiers, 1909) , E F Gautier, Le 
Sahara (1923) , F R Rodd, People of the Vm (1926) 

TUAT, a word sometimes applied generally to all the oases in 


the western part of the Algerian Sahara, 1 e , between 2® W and 
2i® E 26® and 30® N, sometimes restricted to a pirtieular 
group which borders the east side of Wad Messaud between 26^ 
and 27^® N According to the first usage luat meludes the oasts 
of Gurara in the north and Tidiktlt in the south with the impor 
tant centre of Insalah The three groups are spoken of collet lively 
by the French as the Tuat arthipclago The distntt is compiri 
lively fertile, and produces dates and some cereals and vigetables 
The wadi Saura (known in its lower course as the Messaud), 
formed by the junction of the wadis Zusfana and Ghir, marks the 
north western l^undary of the oases After the w inter rams in the 
Atlas It carries a considerable body of water m its upper course 
but lower down its channel is ehoked bv sand At Gurara water 
IS obtained from springs brought to the surface by the outcrop of 
impervious Devonian rocks There is an extensive stbkha or salt 
lake at Gurara Ihc inhabitants live in ksurs or fortified villages 
grouped m districts Ihe Tuat group forms part of the Southern 
Territories of Algeria, Gurara and luat are attached to the ter 
ritory of Ain Sefra and to the native commune of limimun 
Tidikelt to the Oasis territory and to the native commune of 
Wargla The total population is 48,914 of which Gurara has 
21,338, Tuat 17,493 and Tidikelt 10 329 Ihe principal ksurs are 
in Gurara, Timimun (pop 4828), Deldoul (4 S27) at Tuat 
Timmi (3,037), Zaouiet Kounta (2,948), at lidikelt, In Salih 
(1,047), Ghir (1,871) The district is of importance as com 
mandmg the routes southwards to limbuktu and the Sudin 

The oases appear to have been inhabited from a very early 
period According to tradition numbers of Jews migrated thither 
in the 2nd century ad They were the predominint element in 
the oases when the conquests of Sidi Okba drove the Zenat 
south (7th century) These Berbers occupied Fuat and, to a large 
extent, absorbed the Jewish population Ihe Arabs took posses 
Sion of the oases in the loth century and impiosed Islam upon 
the people Thereafter the region was governed by Zenat a Berbers 
or by Arab chieftains The treaty of 1845 between Morocco and 
France left the question of the possession of Tuat Gurara and 
Tidikelt unsettled In 1899 a French scientihc mission, under 
Flamand, was despatched to the oasis of Tidikelt The French 
were attacked by the natives (Dec 28, 1899) whom they de 
feated and the next day Insalah was occupied This was the 
beginning of a campaign which ended in March 1901 in the com 
plete occupation of the oases and of the Zusfana Saura line of com 
munication linking the oasis with the region of South Oran 
The French were not, however, left m peaceable possession of 
their newly acquired territory Attacks by the nomad tribes 
Moroccan and others, were made on the line of communications 
and during 190^ the French troops suftered serious losses To 
punish the tn^s the town of Figig was bombarded by the French 
(June S, 1903) On the 2nd of September following, a band of 
nomads attacked at a place called El Mungar the escort of a 
convoy going to Taghit I rom 1904, the methods of governor 
Jonnart and of General Lyautev brought about rapid paciftca 
tion In IQ05, the extension of the railway from South Oran to 
Colomb Bechar which had been occupied m Nov 1903, definitely 
stabilised French domination m that region 

Major A G I amg visiUd the Tuat territory m 1825 on his wav 
to Timbuktu, but his papers were lost The next European to 
Tuat was Gerhard Rohlfs, who dtstnbed his explorations and invcsti 
gallons in Tagebuch semer Rem durch Mnrokko nach Tuat, 1864 
(Gotha, 7865) and Retse durch Marokko Exploration der Oastn 
von Tafilet Tuat und Tidikelt (Bremen 1868) F F Gautier 
Sahara alginen (Pans, 1908) Id La conquete du Sahara Pins toio 
I d Le Sahara^ Pam, 1923, G B M Flamand Recherchts g^ologtques 
et giographtques sur le haul pays de I Orante et sur h Sahara Lyon 
1911, Augustin Bernard and N I icroix, la pinHratwn mhartenne, 
Alger, 1906, Les terrttotres du Sud de I Alpine (publication du 
gouverncment g^n^ral avec bibhographie ct cartes) 3 vol Alger, 1922 

TUATARA, the common name of the ibemnt li/ard like 
reptile Spkenodon (qv) of New Zealand 

TUBA, in music, the tubas — ^bombardon helicon euphonium 
— ^are a family of valved instruments of powerful tone forming 
the tenor and bass of the brass wind In the orchestra these in 
struments are called tubas, in military bands euphonium (tenor) 
bombardon and helicon (bass) 
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The modem tubas owe their existence to the invention of valves 
or pistons by two Prussians, Stolzel and Blumel, in 1815 The 
tubas arc often confounded with the baritone and bass of the 
saxhorns, btinj? like them the outcome of the application of valves 
to the bugle family There is, however, a radical difference in 
construction between the two types Given the same length of 
tubing, the fundamental octave of the tubas is an octave lower 
thin that of the saxhorns, the quality of tone being besides im 
measurably superior This differ 
tnce is entirely due to the pro 
portions of the truncated cone 
of the bore and consequently of 
the tolumn of air within By in 
creasing the calibre of the bore in 
proportion to the length of the 
tube it was found that the funda- 
mental note or first sound of the 
harmonic series was easily ob 
tamed in a full rich quality and 
by means of the vaKes, with this 
one note as a basis, a valuable 
|iedal octave, absent in the sax 
horns, is obtained The mstru 
ments termed Wagner tubas are 
not included among the fore 
going these being really horns 
designed for Wagner in order to 
jirovide for the Ntbelungen Ring 
i complete quartet having the 

horn timbre , . , The tuba the deepest toned 

The modern tuba finds its pro instrument of the brass wind 
(otype as well as the origin of the family 

name in the Roman tuba (the Greek salpinx) Compared with 
the other military service instruments of the Romans, the buccina 
md cornu, the tuba wis straight and was used to sound the 
chirge and retreat and to encourage and lead the soldiers during 
action, it was sounded at the changing of the guard, as the signal 
to begin and leave off work, etc It is represented, together with 
the buccina and cornu, on Trajan’s column 
TUBE This term generally refers to a hollow cylinder or pipe 
for conveying liquids or gases In botanv it denotes the narrow 
b isal portion of a gamopetalous corolla or a gamoscpalous calyx 
I or a discussion of the manufacture of metal tubing, both seamed 
and seamless, see the articles on Iron and Steel, Chemical 
Apparatus 

Ihc manufacture and application of glass tubing is discussed 
under Glass Manufacture Tubes for boilers (1 e , fire tubing 
ind water tubing), are treated under Boiurs and Steam Ginera 
tion Ihc term is used in the textile industry {te , tube >arns), 
IS found in articles related to textiles 
The application of the term to sub surface transit is found in 
the article Rati ways Tubi The artick Pneumatic Conveyinc 
treats the use of tubes in postal and similar services Under Tyre 
vinous t>pcs of inner tubes for vehicles arc described The 
Coohdgt Tube and tubes used for X ray treatment and Radio 
therapy are discussed under articles related to these subjects The 
tubes used m lighting arc discussed under Lighting and Arti 
fkial Iliumination For Estuary Tubes see Aqueducts 
Perhaps the most common use of the word m recent years has 
been in connection with vacuum tubes used m the radio These 
are discussed under Thirmionics and Thermionic Valves 
Many si>tciil tubes .applying to different fields of science and 
industry are found under various headings m their related fields 
One device however, which deserves mention here is the Knowles 



Gnd Glow Tube or relay This is a device for controlling elec- 
trical power which is so sensitive that it can be operated by the 
mere approach of the human hand Superficially the Knowles 
Grid Glow Tube resembles the radio tube for it has the anode, the 
cathode, and Gnd However, it has no filament, the connection 
of the anode and cathode are the reverse of the radio tube, the 
gnd IS merely a piece of heavy wire and the tube is filled with 
neon, argon or some other gas The ordinary relay is a device 


which IS operated by a small current which controls a much larger 
one The relays commonly used m electrical engineenng have an 
amplifying power of about 10,000, which means that they can 
control a current 10,000 times greater than the current controlling 
them A Knowles Grid Glow Tube has an amplifying power of 
the order of 100,000,000 and it is probably the most sensitive 
thmg of the kind ever devised The energy required to operate 
It is about one one-thousand millionth ( ppo ) of a watt 
This small amount of energy is sufficient to start a current of as 
high as 25 imlli-amperes flowing through the tube This current 
is sufficient to close or open a sw tch of 2 5 amperes and this in 
turn IS ample for controlling almost any operation It is quite 
possible by the use of this relay to turn on the lights of the cit> 
start or stop a railway train, or manoeuvre a battleship The tube 
is the invention of D D Knowles of the research staff of the 
Westinghouse Electric and Manufactunng company 
TUBE RAILWAYS see Railways, Tube 

TUBERCULIN see Tuberculosis 

TUBERCULOSIS Tuberculosis is a disease of man and 
animals caused by the tubercle bacillus, which belongs to the 
“acid fast” group of bacteria, some of which are pathogenic and 
others quite harmless The most important pathogenic varieties 
arc the human,” the “bovine” and the “avian ” Whether these 
are to bt regarded as distinct organisms or merely as mutations is 
not yet settled but they are easily distinguished by their selective 
effects on test animals 

Fundamentally, tuberculosis consists in an inflammatory reae 
tion of any particular tissue to the invading bacilli, and since 
tubercle bacilli are relatively little virulent, this tissue reaction is 
subacute in character It consists in the formation round the 
bacilli of a microscopic agglomeration of cells constituting the 
so called “tubercle ” In a typical tubercle there is usually a very 
large or “giant” multi nucleated cell in the centre, surrounded by 
smaller epithelioid cells, and outside these again a zone of lympho 
cytes Blood vessels are completely absent, and the bicilli may 
be contained within the giant cell or scattered among the cells 
Though in the earliest stage the tubercle is microscopic, when 
several are formed close together they become visible to the 
naked eye, and constitute the condition known as miliary tubercle 
from their supposed resemblance to millet seeds Almost as soon 
as formed the tubercle undergoes central degeneration (casea 
tion), believed to be directly caused by a toxin produced by the 
bacilli, aided by the avascular character of the tubercle itself The 
further progress of the disease varies greatly accoiding to th^ 
resisting power of the individual and the presence or absence of 
secondary, usually pyogenic, infection of the tuberculous focu‘^ 
If resistance be low, and especially if pyogenic micrococci gain 
access the focus becomes merely a specialized variety of abscess 
and behaves like other abscesses, even, at times, to the extent of 
invading the blood stream and leading to a generalized tubercu 
losis If, on the contrary, resistance be high the inflammatory 
reaction terminates in a reparative formation of fibrous (scar) 
tissue, often with local deposition of calcium salts Between these 
extremes are innumerable varieties according as one or other 
condition predominates 

Tuberculosis, when it has reached the stage at which it is 
clinically recognizable, may be regarded as the end result of a 
slow progressive and long unrecognized bacterial invasion It 
should never be forgotten that, in the majority of infected per 
sons in civilized communities, this clinically recognizable end 
stage is never reached, in other words, only a relatively small 
proportion of the number of infected persons actually becomes 
clinically tujicrculous 

Distribution Throughout the World. — h world survey 
shows that tuberculosis tends to be widespread in densely popu 
lated areas linked by commercial and social ties with the outside 
world, and is rare or absent m sparsely populated and culturall> 
isolated communities Climatic, geological and racial factors 
appear to play a secondary part Density of population, with the 
opportunities for frequent and close contact with infective persons 
which It involves, appears to be all important in the dissemination 
of the germ, while wages, occupation, housing, diet, climatic 
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conditions and racial customs constitute ancillary factors of vary- 
ing significance m so far as they bear upon the capacity of the 
individual to resist the infective dose or doses to which he has 
been subjected 

With human tuberculosis^ it is where men are herded together in 
the centres of industry that the infection becomes so common as 
to be almost universal That this statement is true is proved by 
the post mortem findings of rehable pathologists in Europe and 
America who have investigated long series of cadavers of persons 
dying from all diseases In the words of M Fishberg *‘no matter 
what the cause of death may have been, whether the persons knew 
they had tuberculosis or not, between 50 and 100% of people 
living in large cities show active, quiescent or healed tuberculous 
lesions in some organ of their bodies ” 

These findings bring into sharp relief the importance of the dis- 
tinction between infection and disease The results of tuberculin 
tests applied to healthy persons (Poliak, Vienna, 1911, Mantoux, 
Pans, 1909 and 1910, Fishberg, New York, 1914, Calmette, Lille, 
1 91 1 and others) show that, by the age of 15 years, nearly every 
individual living under urban conditions has already become 
infected with the tubercle bacillus 

It IS clear, therefore, that, in densely populated countries, 
tuberculous infection is far more widespread than tuberculous 
disease In sparsely populated and isolated countries, on the 
other hand, neither tuberculous infection nor tuberculous disease 
lb common Borrel, for instance, found that only 3% of the Sene 
galese soldiers summoned to Lurope for the World War gave a 
positive response to the tuberculin skin-test on arrival in France, 
while numerous investigations carried out m the African and 
\siatic colonics and dependencies of the European Powers show 
thit primitive tribes living under their natural conditions are 
ilmost free from tuberculosis 

It has frequently been shown, however, that the members of 
these primitive communities on quitting their native surroundings 
and coming into contact with the “tuberculized” populations of 
Lurope, tend to show a marked susceptibility to tuberculosis, the 
clinical course, in these cases, bemg of a rapidly progressive and 
usually fatal type 

It would seem, in fact, that, where there has been little or no 
previous exposure to infection, the individual remains completely 
unprotected against tuberculous disc ise while on the other hand, 
there is manifest in tht members of communities in which tuber 
culous infection is widespread, a considerable power of resisting 
the development of the tubercle bacillus and of rendering latent 
the active foci of infection 

Clinical Manifestations — ^The primary clinical manifesta- 
tions of tuberculosis tend to vary with the portal of entry of the 
bacillus In uninfected subjects, the germs can pass through the 
mucous membranes of the respiratory and alimentary tracts, 
without causing, at the moment, any marked local disturbance, 
md their transit thence is easy along lymphatic channels to the 
nearest lymphatic glands In these glandular filters the tubercle 
bacilli tend to be arrested and there they pullulate and set up the 
first foci of disease 

The formation of secondary foci of infection depends upon the 
spread of tubercle bacilli fiom their primary foci in the lymphatic 
glands to other tissues and organs The presence of secondary 
foci thus implies a generalization of the infection chiefly by way 
of the blood stream This generalization can take place much 
more easily in susceptible persons than m those who are more 
resistant and in the young than the old Thus the tendency to 
widely disseminated tuberculosis is much more marked amongst 
those groups of individuals in which the ‘‘tuberculin test” shows 
the highest proportion of negative results 

In the mfants and young children of Furopean and American 
commumties, the proportion of bone and joint tuberculosis and of 
tuberculous meningitis is far higher than m adults, while, in the 
adults of “pnmitive” communities, brought for the first time into 
contact with infection, the same tendency to wide dissemination 
of lesions is always found 

The reacH^ve intolerance implied m a positive response to the 
tubercuhn test which is only acquired as the result of a preceding 
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infection, constitutes a factor of supreme importance in limiting 
the spread of tubercle bacilli within the body, by causing locil 
mflammation, cell proliferation and finally fibrosis, with arrest 
of the wandering germs and their confinement within a fibrous or 
calcified area And this reactive intolerance is manifested not 
only toward endogenous re infection from pre existing foci but to 
exogenous re infection from outside the body 

Pulmonary Disease. — With this conception m mind, it is not 
difficult to understand why the tuberculosis of adult life in civil 
ized and “tuberculized” communities usually takes the form of 
pulmonary disease In the generalization of infection through the 
blood stream from the primary lymph gland foci, the bacilhrv 
emboli must travel along the veins from the ghnds and since all 
the venous blood must necessarily pass through the capillar> bed 
of the lungs before bemg re distributed throughout the body, the 
lung tissue presents the first filter to be encountered by the blood 
borne bacilli It is into the lungs, too, that all contaminations art 
drawn in respiration While both blood-borne and air-bornc 
tubercle bacilli may pass unchecked through the “virgin’ lung 
tissue of children and non infected adults, they tend, where “re 
active mtolerance” exists, to be arrested in the pulmonary tissue 
and to set up the inflammatory and ulcerative phenomena of 
phthisis 

I IN GREAT BRITAIN 

Changes in Clinical Type — The statement is frcquentl> 
made that the cases of pulmonary tuberculosis encountered so or 
so years ago were much more acute than those seen to day, and a 
general impression exists amongst clinicians that phthisis is more 
acute even now in parts of Ireland, Scotland and Wales than in 
London and the big industnal centres This clinical impression 
receives strong support from the statistical enquiries of J Brown 
Ice (M R C Special Report Senes No 1 8, 1918) who has shown 
that in males especially and to a less extent in females the age 
period of maximum death rate has steadily receded from the 
“young adult” group to the “middle age” group m the suceeeclinis 
decennia from 1851-60 to the present time 

This diminution of the “young adult” type of death rate has 
however, been less marked m certain counties of Ireland Scotland 
and Wales, and indeed, m agricultural communities everywhere 
than in the larger centres of population Brownlee in the report 
quoted, suggested that these differences might be due to the exist 
ence of para tubercle bacilli of unequal virulence, but later 
researches by Tulloch have failed to discover any antigenic van 
ants in a large series of “human” tubercle bacilli investigated by 
him It may be assumed, therefore, that the recession of the 
age period of maximum mortality from early adult to later life 
implies a more protracted clinical type of pulmonary tuberculosis 
now than formerly and in the larger centres of population as com 
pared with the more sparsely populated agricultural districts 

Fall m Tuberculosis Mortality. — As will be seen from the 
appended table (extracted from the registrar general’s Statistical 
Review of England and Wales for the Year ig24, Tabic 6 page 
35) there has been, from 1838 onwards, a steady fall in the tuber 
culosis death rate affecting both the pulmonary and all other 
forms of the disease This fall which has been observable in othir 
civilized countries though often claimed as evidence of the value 
of modern methods of prevention, was just as marked before the 
recognition of the infective nature of tuberculosis as after the 
discoveries of Villemin and R Koch had given a definite direction 
to sanitary effort Clearly therefore, some factor of natural 
adaptation must have been present to supplement the efforts of 
preventive medicine 

Those who favour the theory of an “hereditary disposition” to 
tuberculous infection see in this diminution of mortality the 
result of the dying off of susceptible stock and the survival of 
the more resistant Others consider that with the wide dissemina 
tion of infection resulting from the agglomeration of large num 
bers of persons into urban communities, there has been at work 
a factor of natural auto immunization individuals acquiring 
various degrees of resistance as the result of mild and repeated 
infections 
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Table I Annual Mortahty at All Ages per Mtllton Persons 
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*lhe mortahty for the years igiS'-io relates to civilians only 


In favour of the latter theory it may be said that “acquired 
immunity’ plays a part in limiting the spread of other bacterial 
diseises that even the most susceptible animals may be made 
relatively resistant to tuberculosis through mild laboratory infec- 
tions and that a high degree of resistance in any given commumty, 
ris evidenced by a relatively low death rate and a relatively 
chronic clinical type, goes hand in hand with a wide diffusion of 
infection as proved by tuberculin tests 

Prevention — Man is liable to infection from two mam 
sources, the first and infinitely the more important being infected 
jiersons and the second milk from infected cows 

Not all infected persons are equally infective Those suffering 
from the chronic type of pulmonary disease with cavities are, 
tnrhaps the most dangerous of all, such cases producing, as a 
rule copious expectoration of a sputum heavily charged with 
bacilli while, being relatively resistant, they often survive for 
years and are well enough to remain at home There exist, too, 
cases whose symptoms are more suggestive of chrome bronchitis 
or asthma than of tuberculosis and who consequently remain 
undiagnosed no precautions being taken Not only the sputum 
of such persons but the droplets emitted in coughing and talking 
art sources of danger to others, while the excreted bacilli may 
u cumulate on the clothing and bedding used by them and in 
the apartments which they occupy 

Such persons establish the greatest concentration of infective 
matter within the home, and the smaller, the worse ventilated 
and tht more crowded the home, the more massive the infection 
and the more serious the danger to others In the home contact 
with susceptible piersons is most likely — for the home is the nest 
for infants and young children It is upon the homes and the 
families of infected jiersons that preventive measures must be 
focussed 

Adequate provision of hospital and sanatonum accommodation 
IS also a prime necessity so that infected persons may be removed 
from amongst their still healthy relatives The use of sputum 
flasks the ventilation of rooms provision of good food for dc 
pendants — all these will help In France, promising results are 
being attained on the Grancher System by which the young 
children of tuberculous parents are placed with selected foster 
parents m country districts 

Another interesting line of prophylactic effort now under trial 
m France is the protection of the infants bom to tuberculous 
parents by ^Vaccination” with living but attenuated tubercle 
bacilli A Calmette and C Guerin have succeeded, by special 
cultunl methods, in so reducing the virulence of a selected 


bacillary strain that it no longer produces tuberculosis but merely 
a transitory and benign infective process accompanied, however 
by the development, m expenmental animals, of a high degree 
of resistance against re infection by virulent strains This vaccine 
of Calmette (BCG) is now being administered not only to 
calves but to the infants of tuberculous parents shortly after 
birth So favourable have been the results of experiments on 
laboratory ammals that there are grounds for hope as to pre 
vention of human and bovine tuberculosis Results published by 
Calmette and his co workers have, however, been criticized on 
statistical grounds (notably by A Wallgren in Acta Pedtatnea 
1927, vii , 120) and it will take years to evaluate the success 
or failure of these experiments In the interval, the want of any 
specific preventive measure throws us back upon general meas 
ures of hygiene, attempts to diminish the pool of infective per 
sons by improved methods of treatment and the supervision, 
control and, where possible isolation of infected persons through 
the machinery of the tuberculosis schemes of local authorities 
and by precautions against the sale or the use of milk containing 
living tubercle bacilli 

General measures of hygiene find their most important appli 
cation m arrangements for the conscientious notification of 
diagnosed cases, the inspection of “contacts,” the medical inspec 
tion of school children, the provision of “clean milk,” the better 
ment of housing the adequate disinfection of contaminated 
articles and places and tactful and efficient ^‘health visiting ” 

Recent Methods of Treatment — Symptomatic treatment, 
while often affording relief, cannot cure Even “specific” treat 
ment aiming at the production of immunity, while helpful m cer 
tain patients, has proved disapiximtmg Tuberculin, m its various 
forms, IS no longer regarded as “a cure in the strict sense of the 
term” and is not entirely free from risk The natural power of 
the human body to amplify its powers of resistance is very great 
and many cases do well if placed under favourable conditions 
of life In this lies the secret of “sanatonum treatment” m which 
the mode of life of the patient is carefully adjusted to the limits 
imposed by his disease Within these limits he can exercise and 
work with benefit to himself and an mciease m the amplitude 
of his resistance For the more favourable types of pulmonary 
cases, sanatonum treatment offers a very definite prospect of 
restoration to average health and working capacity Although 
so much stress is laid on controlled exercise and work, the basis 
of the treatment is rest In the case of “surgical tuberculosis,’ 
too, where the bones and joints of the body are affected, we find 
in rest the greatest of all adjuvants to recovery A study of the 
results attained at such English centres as the Treloar Hospital 
for Cripples at Alton, the Shropshire Orthopaedic hospital, the 
North Wales sanatorium and the Metropolitan Asylums’ Board 
hospital at Carshalton will suffice to prove the curability of sur 
gical tuberculosis in children by judicious immobilization and 
rest Fresh air (see Public FIeaith), sunlight (see Helio 
thirapy) and also the artificial sunlight produced by arc lamps 
are being used, more and more, to help on the results of treat 
ment by surgical rest and wonderfully favourable results are 
already claimed for these methods 

In pulmonary tuberculosis, too, the method of “surgical rest 
for the affected part is applicable where the disease is confined 
or almost confined to one lung, and new vistas are being opened 
up through the use of artificial pneumothorax, apecolysis and 
thoracoplasty Nothing is more certain than that the surgical 
treatment of pulmonary tuberculosis is destined to play an m 
creasmgly beneficent part m the future But, while iXl these 
methods are of proven value in appiopriate cases, none of them 
can be claimed as a cure, and it is to Chemiotherapy that we 
turn in our hope for the future 

Robert Koch found that salts of certain metals, and especially 
gold, had a lethal effect on the tubercle bacillus but only m con 
centrations which were also deleterious to the tissues Research 
however, has continued on these lines, and Prof Mollgaard, of 
Copenhagen has succeeded in producing a gold compound, sodium 
aurothiosulphate or Sanocrysm, which, while still under test, ap 
pears to have a definitely lethal effect on tubercle bacilli m the 
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human or ammal body, m concentrations which are non-toxic 
for the patient Here, again, we appear to be upon the threshold 
of a great advance in the treatment of tuberculosis The method, 
however, is not without danger {See Therapeutics ) 
Tuberculosis Schemes.-— Up to the end of i^io, the work of 
fighting tuberculosis in Great Britain was left, for the most part, 
to the initiative of the more progressive local authorities, supple* 
mented by pnvate enterpnse and the work of voluntary orgamza- 
tions Much knowledge was accumulated through the work of 
the Royal Commissions of 1890 and 1901 and through the ac- 
tivities of the Local Government Board, but there was-^io co- 
ordinated national effort to deal with the disease 
In Nov 1911, It was made incumbent on every medical prac- 
titioner attending on or called to visit any person suffering from 
pulmonary tuberculosis to notify the case immediately to the 
medical officer of health concerned These regulations, the out 
growth of orders by the Local Government Board of Dec 1908, 
were made applicable to all forms of tuberculosis m Dec 1912 
In 1911, too, the National Insurance Act made provision for 
sanatorium benefit for insured persons, the Local Government 
Board being empowered to authorize county councils to provide, 
maintain and manage institutions for the treatment of tubercu 
losis Under the Finance Act, igii, and the Insurance Act, a 
sum of £1,500000 became available for provision of or grants 
m aid toward sanatoria and other tuberculosis institutions while 
the Government undertook to pay 50% of the annual cost of 
the anti tuberculosis work earned out by local authorities The 
Public Health (Tuberculosis) Act of 1921 placed a statutory 
obligation on each county and county borough council to make 
arrangements for the treatment of all persons suffering from 
tuberculosis, whether insured or not 
Finally, m 1911, a departmental committee presided over by 
Major (now Lord) Astor, was appointed to report on the gen 
tral policy in regard to tuberculosis in its preventive, curative 
and other aspects The tuberculosis schemes now operative 
everywhere throughout England, Scotland and Wales are based, 
chiefly, on the report of the Departmental Committee 
The units m a complete scheme are as follows 

1 The Tuberculosis Dispensary or Institute — The functions 
of this unit are to be ‘‘a receiving and clearing house and a centre 
tor diagnosis, consultation and observation, where persons can 
ivail themselves of the services of specially qualified medical 
men On the dispensary or institute is based, too, the work of 
the tuberculosis nurses and visitors “who advise and instruct 
patients m a hygienic mode of life” and help the tuberculosis 
officer to keep m touch with the homes of tuberculous cases 

2 Residential histituttons — ^These consist of sanatoria for the 
more favourable cases and hospitals for those patients unable, 
at the moment, to benefit by sanatorium treatment The schemes 
include arrangements for home nursing, dental treitmenl, pro- 
vision of extra nourishment, training in new occupations and 
‘ after care ” 

I or a full account of this subject a pamphlet on “Anti Tubercu 
losis Measures m England,” by Dr I J H Coutts, C B , semor 
medical officer, Ministry of Health, may be consulted 
The growth of anti tuberculosis work in England since the 
passing of the Insurance Act may be gathered from th6 steady 
increase in expenditure shown in the table m next column 
which IS quoted from Dr Coutts’ pamphlet 
Large as these figures may seem, there is still a vast field to 
cover if tuberculosis is to be dealt with adequately on the present 
lines The actual notifications, amounting for England and Wales 
57»737 persons m 1924, or i 47 per 1,000 of population, are 
admittedly an under estimate of the known cases, while the 
undiagnosed earners of infection must be more numerous still 
If the isolation of infective persons is to become effective — and 
the Public Health Act, 1925, contains clauses providing for the 
compulsory hospitalization of infective cases — ^it will be neces- 
sary to face the public maintenance of their dependants while 
patients remain in residential institutions And there is an ur- 
gent need for further expenditure to provide accommodation and 
treatment for cases of surgical tuberculosis The best chance of 
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ultimate economy would seem to lie in the endowment of research 
directed towards preventive measures and curalne treatment 

(S L C) 

United States — During the present century tuberculosis has 
been a declining disease m all industrialized nations A niodtnte 
though rather steady fall in its death rate was interrupted by the 
World War, when all countries involved exiiencnced mcieases of 
mortality that were roughly proportionate to the stresses and 
depnvations (as of food and shelter) incident to the conflict 
After 1918 the decline in mortality reappeared at an accelerated 
pace and to an unprecedented degree 

This universal recession of the age long principal cause of death 
was most pronounced in the United States Here its outstanding 
features may be summinzed as follows (i) a drop in the tuber 
culosis death rate from 202 per 100,000 population in 1900 to 
807 m 1927 (2) An estimated total of 102,000 deaths among 

a population of approximately 117000000 m 1927 as compared 
with upward of 154000 deaths among only 76,000000 people in 
1900 (3) Almost a million and a half fewer deaths from tubtr 
culosis dunng 1900-25 than if the old high rate of 1900 had con 
tinued throughout the penod (4) The retreat of tuberculosis 
from first to fifth place as a cause of death Until iqi'* it had 
always been the most mortal of all diseases, m 1914 it >ielrlt(l 
up this position permanently, and since 1924 it has been out 
ranked by the classifications Diseases of the Heart, Pneumonii 
(all forms), Cancer and either Cerebral Haemorrhage or Nephritis 

This Unexampled diminution of a formtrly entrenched prin 
cipal disease has attended a development and perfection of sana 
tona for its treatment that have far outstripped similar efforts 
m any other country Thirty four of these institutions with 
4485 beds, m 1900, had by 1910 grown to 145 with 20 195 beds 
and by 1925 to over 600, with facilities for 73 715 patients (m 
eluding 13,401 under the auspices of the Federal Government) 
At present about 150,000 new patients with tuberculosis are being 
admitted to sanatoria annually and Drolct his estimated that, up 
to 1926, a total of 1,2^4000 individual patients had received 
treatment m the tuberculosis sanatoria of the United States 

As between the several States the disease varies widely m both 
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mortality and morbidity Colorado, to which sufferers resort for 
climatic treitment, has long had the highest death rate, while 
Utah, adjoining it has reported the lowest rate (39 for 1924) 
In general, tuberculosis mortality is normally highest m the South- 
ern States is a group, particularly those with relatively larger 
urban population (Kentucky, Maryland, Tennessee, Louisiana, 
Virginia) The high rates of these States are the direct result of 
the exagger itcd toll of tubereulosis among their city negroes, for 
whom the disease is two to three times as deadly as for the whites 
Nevertheless, encouragement is to be found m the fact that the 
tuberculosis mortaht> of the negro is also declining markedly 

I he recent radical restriction of immigration has not been m 
i tfecl long enough to disclose its influence on the nation’s tuber- 
culosis In former times of unrestrained immigration, the pour- 
ing of new thousands of young and vigorous members of Euro- 
pe m stocks into the great Atlantic ports probably operated 
toward a reduction of local mortality by dilution of population 
In general, the Russian Jews appeared to weather American urban 
life best, so far is tuberculosis was concerned, and in New York 
city would consistently show death rates for the disease below 
those of the general community Next usually came Italians, 
1 rcnch (many from Canada), Germans and English, with rates 
not much higher than those for native American stock The Irish 
have been not ibly prey to tuberculosis on American soil, while the 
1 inns whose numliers are small, have had rates almost as high as 
the negroes in New York city Any attempts to explain these 
mlional (rather thin racial) differences must no doubt take into 
eonsidc idtion such a prime factor as relative adaptability to 
American life 

Ihe diminution of mortality has been most pronounced in the 
large cities 1 01 instance in 1900 the tuberculosis death rate for 
New York city was ^9% m excess of that for the general popula- 
tion of the country (death registration area) Bv iej25 this dis 
pinty had fallen to 7% and exhaustive analysis will show that 
it represents i general phenomenon There is no longer any doubt 
thit tuberculosis is detlin ng more rapidly in the cities than m 
the country distiiets of the United States 

It is also declining most at the earlier ages of life, that is 
moie among infants under two years of age than among children, 
ind more among the latter than among the general population 
In New \ork city the death rate for infants in 1923 was only 
one sixth that of 1898 (94 in 1923 and 609 in 1898), while for 
ihildrtn under 15 the decline was from 136 to 33, meanwhile the 
rate for the general population was cut in three 

Ihe forces that are combining to bring tuberculosis under con- 
trol in the United States ire by no means clear They are, no 
doubt, numerous and complex That the sanatoria are playing 
their part can hardly be questioned These institutions annually 
remove tens of thousands of the ill from active life and thus mter- 
lupt innurnenblc infectious contacts between the sick and the 
healthy Ihey, meanwhile, train the patients in hab ts of better 
health ind return them to the community as living object lessons 
of the benefits of a hygienic regimen That the American people 
have acceptc d the sanatorium movement is evidenced by the tens 
of millions of dollars that they are providing out of public funds 
for the found ng and mamtenance of sanatoria 

The sanatorium movement in the United States is the out- 
growth of organized propaganda set in motion by the National 
lubcrculosis Association established m 1904 The efforts of this 
organization working through its affiliated local societies, entered 
into every hamlet lor 25 years it has exhorted the people con 
tinuously on practices designed to avoid and treat tuberculosis, 
maintaining services and igencies to be applied to every phase 
of the disease Its funds are recruited through the unique man- 
ner of selling, every year at Christmas time, the so-called “Christ- 
mas Seals,” stamps to be affixed to postal matter but not for 
postage Their sale has become so enormous as to bring an 
annual gross return of over $5,000,000 though they cost but a 
cent each 

Working toward the reduction of tuberculosis must also be 
regarded the amelioration of existence and the rise of the stand- 
ards of living that have characterized our era and which have, in 


turn, flowed from the extraordinary multiplication of national and 
personal wealth in the United States These resultants of the 
mdustnal age have served to cut down tuberculosis, organized 
endeavour has been alive to their inlluence and for its own pur 
poses has moulded them to greater effectiveness 

In the United States sanatorium regimen is synonymous with 
treatment of the disease to a degree that is unmatched elsewhere 
m the world The attitude of the medical profession toward newer 
and more spec al modes of therapy has been, in general, more 
conservative than that of their European confreres However 
artificMil pneumothorax and the more radical surgical measures 
(thoracop asty, phremcotomy, pneumolysis, etc ) have become 
standard procedures in selected cases of pulmonary tuberculosis 
and are m general usage Heliotherapy and other forms of light 
treatment are universally employed in non pulmonary disease, 
their u ility in phthisis has not won the same general approval 
and at present the weight of opinion advises awaiting more tan 
gible rtsu ts before expressing final judgment Specific treatment 
(tuberculin), valuable only m expert hands, holds its own, its 
mest settled field embraces certa n forms of ocular tuberculosis 
Chemotherapy has made no headway 

The X ray is universally recognized as indispensable in diag 
nosis, but each succeeding year strengthens the conviction that 
rontgenography cannot suppliant tried and standard methods 
of physical examination, but, on the contrary, gams in utility 
only as it is brought into to ordination with the latter Of th 
many spiecific and laboratory tests only the long recognized 
demonstration of tubercle bacilli in tissue products is regarded as 
decisive in diagnosis 

The sp nt of study and research of the disease has developed 
enormously It was given great impetus by The American Revicd^ 
of Tuberculosis, a monthly scientific periodical, founded m 1917 
by the National Tuberculosis Assouation Among the more promi 
nent centres of research in tuberculosis arc the Trudeau Founda 
tion at Saranac Lake, the Henry Phipps institute at Philadelphia 
the Kenn^'th Dows laboratories of the Johns Hopkins universit\ 
at Baltimore, the National Jewish hospital at Denver the mun ti 
pal sanatorium at Chicavo, the Lymanhurst School for Children 
at Minneapolis and the Colorado foundation at Colorado Springs 
all of wh ch were established since 1910 (A K K ) 
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TUBEROSE The cultivated tuberose (Polianthes tuberosa) 
of the family Amaryllidac ac is a p’ant allied to the Mexican 
agaves, and is a native of the same country The tuberous root 
stock sends up a <em 3 ft in height, with numerous lanceolate 
leaves and terminal racemes cf waxy white, funnel shaped, verv 
fragrant flowers Each flower is about in long, with a long 
tube and a six parted limb The ovary is three celled, and the 
ovoid fruit is crowned by the persistent flower The plant is 
largely grown in the United States and at the Cape of Good Hope 
for export to England, as it is found that imported bulbs succeed 
better than those grown in the United Kingdom The double 
flowered form is that principally grown 
TUBILIDENTATA, an order of mammals, including only 
the African aard varks (qv), and formerly united with the 
Xenarthra and Pholidota (qqv) as the order Edentata, under 
which heading these groups are treated 

TUBINGEN, a town of Germany, in the republic of Wiirt 
temberg, on the banks of the Neckar, at its junction with the 
Ammer and Steinlach, 22 m S of Stuttgart by road Pop (19^5) 
20,266 Tubingen is mentioned as a strong fortress m 1078, and 
was ruled from 1148 by counts palatine In 1342 it was pui* 
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chased by the count of WUrttemberg, whose descendants after 
ward acquired the title of duke The town was captured by the 
Swabian League m 1519, by Turenne m 1647, and again m 1688 
by the French, who destroyed the walls 

The most conspicuous building is the old ducal castle of 
Hohentubmgen, built m 1507-35 on a hill overlooking the town, 
and now containing the university library and the observatory 
The quaint old SUftshrehe (1469-83) is a Gothic building con- 
taining the tombs of the rulers of Wurttemberg, the town hall 
dates from 1435 and was restored in 1872 Tubingcn^s chief 
claim to attention lies m its famous university, founded m 1477 
by Duke Eberhard of Wurttemberg Melanchthon was a lec- 
turer here (1512-18) The university adopted the reformed faith 
in 1534, but in 1817 a Roman Catholic theological faculty was 
added to the other faculties The leading faculty has long been 
that of theology The university was attended in 1925 by 2,478 
students and had a teaching staff of 150 In the neighbourhood 
IS the former Cistercian monastery of Bebenhausen founded m 
1185 

TUBUAI (or AUSTRAL) ISLANDS stc Pacific 

ISIANDS 

TUBUPHONE, a musical instrument resembling the Glock- 
enspiel {qv), with metal tubes replacing the steel bars of the 
latter 

TUCKER, ABRAHAM (1705-1774), English moralist, 
was born m London, of a Somerset family, on Sept 2, 1705, 
son of a wealthy city merchant He studied at Merton college, 
Oxford, and m 1727 settled down as a county gentleman at Bctch- 
worth castle, neir Dorking His chief work was Tht Light of 
Nature Pursued (7 vols i,76«; pp ), which was completed but not 
ill of it published when he died on the 20th of November, 1774 

In some important points Tucker anticipates the utilitarianism 
ifterwards systematized by Paky “Every man’s own satisfac- 
tion’ Tucker holds to be the ultimate end of action, and satis 
f iction or pleasure is one and the same in kind, however much it 
may vary in degree This universal motive is further connected 
as by Pdley, through the will of God, with the “general good, the 
root where out all our rules of conduct and sentiments of honour 
are to branch ” 

The Light of Nature was republished with a biographical sketch 
by Tucker’s grandson, Sir H P St John Mildmay (1905), 7 vols 
(other editions 1834, 1836, etc ), and an abridged edition by W 
Hazhtt appeared m 1807 Su James Mackintosh, Dissertation on 
the Progress of Ethical Philosophy (Edinburgh, 1832), and 
specially Sir Leslie Stephen, English Fhought in tht i8th Century y 
111 11 9-1 so 

TUCSON (too son'), a city in southeastern Arizona, lying in 
the broad valley of the Santa Cruz river It is about 2,400 ft 
above sea level and is sheltered by mountains 5,000-9,000 ft high 
Pop (1910) 13,193, (19-.0) 20,292, (1925, Census Bureau esti- 
mate) 26,733 Ii^ 1920 S,i8i were foreign born, of which 82% 
were Mexicans Tucson has many irrigated farms in its vicinity 
and lb the centre of one of the oldest agricultural districts of the 
State Its chmate is dry, mild and equable and attracts many 
winter visitors It is on the mam line of the Southern Pacitic 
railway and is also the northern terminus of the Southern Pacific 
of Mexico railway, which gives direct service to Guadalajara and 
Mexico City Tht Southern Pacific has its division headquarters 
and repair shops in the city 

The University of Arizona (1891, non sectarian, coeducational) 
occupies a campus of 75 ac upon a high hill in the northeastern 
part of the city Its attendance increased from 201 in 1909 to 
1 77S in the winter session 1926-27 There are 22 buildings, ii 
of them built since 1910 Among them are the University library, 
containing 70,000 volumes, and Steward Observatory Connected 
with the university is the State Museum, which houses extensive 
archaeological and natural history collections At Tucson are also 
the Southwest experiment station of the U S Bureau of Mines 
and a desert botanical laboratory maintained by the Carnegie In- 
stitution of Washington In 1900 Tucson became the see of a 
Roman Catholic bishop and the church maintains a cathedral, 
ht Joseph’s Academy and San Xavier Mission for Indians The 
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City has an excellent Carnegie hbrary 

In the immediate vicinity lie ruined villages of the ancient 
Pueblo peoples In history Tucson is first heard of m 1699 as 
an Indian ranchena or settlement In 1763 it was a vi'ata of the 
Jesuit mission of San Xavitr del Bac founded between 1720 and 
1732, 9 m south of Tucson It was made a presidio (Sin Augus 
tin del Tugison), or military outpost m 1776, and, although a few 
Spaniards may have lived there before the founding of lucson 
as a Spanish town dates from this time It was never afterward 
abandoned during the Indian Wars The first decade of (he 19th 
century was the apex of its prosj^erity under Spanish rule and 
Its population was between 2,000 and ^ 000 people By 1848 this 
number had dwindled to 760 Tucson lav within the territorv 
acquired by the United States by the Gadsen Purchase m 18 S3 
It was occupied by the United States m 1856, and with the arrival 
of American troops and traders a new era of prosperity begin 
In the 6o’s and 70’s the place witnessed considerable commercial 
activity, it being a general pack train centre In i860 the 11 nkly 
AnzomaHy the first newspaper in the State was est iblishcd there 
I ort Lowell, 7 m north east of the city was built in 187^ as a 
protection against the Apache Indians, it was abandoned in 1S91 
Tucson was occupied by the Confederates in leb 1862, and b> 
the Union forces in May It was the territorial capitil from 1867 
to 1877 The Southern Pacific railway arrived from the West m 
1880, and in 1910 the connection with the Mexican railwa>s was 
made Tucson was chartered as a City in 1883 

TUCUMAN, a northern province of Argentina bounded N 
by Salta, E by Santiago del Fstero S and W’ by Catamarci 
Area, 10,422 sqm Pop (1924), 332933 1927 cstinnte 

409,35^ The Sierra de Aconquija is on the western frontier of 
the province and there is also broken count r> in tlu north but in 
the east the country is flat, alluvial and very fertile The only 
large river is the Sail, or Duke, which receives a Urge number ot 
small streams from the Sierra de Aconquija and flows through 
Santiago del Estcro to the Porongos lagoons on the frontier of 
Cordoba Tucuman’s main industry is the production of sugar 
Nearly a million acres of irrigated land in this province arc de 
voted to the raising of cane and thin arc some 30 mills operitmg 
About 85% of the Argentine supply comes from this region 
winch yields an annual average of 500 million pounds of sugar as 
well as some seven million gallons of alcohol made from the 
residue qf the cane 

TUCUMAN or SAN MIGUEL DE TUCUMAN, a city 
of Argentina, capital of the province of lucuman, on the right 
bank of the Sail, or Duke river, 780 m by rail N W of Buenos 
Aires, in lat 26*^ 50' S, long 64’ 35' W Pop (1914) 91 216 
The climate is warm A summer maximum of 104° F has 
been recorded, and frosts occur in occasional winters The ram 
fall, which occ urs almost wholly between September and April is 
moderate, about 30 in per year Malarial diseases, especially 
“chucho” (fever and ague), are common Pucuman is hid out in 
regular squares and still retains many of its old charactenstics, 
low buildings enclosing large courts (patios) y with large rooms, 
thick walls and tile roofs 

Tucuman was founded in 1565 by Diego Villaruel at the con- 
fluence of the Sail and Monteros rivers, but frequent inundations 
led to a removal to its present site m 1385 In 1680 it succeeded 
Santiago del Estero as the capital of the province of Tucuman 
then under the government of the Spanish viceroy at Lima Tht 
province of Tucuman then extended from Jujuy south to Cordoba 
In 1776 the viceroyaltv of La Plata was created and Tucuman 
was transferred to its jurisdiction In 1816 a convention of dele 
gates from the La Plata provinces met in Tucuman and signed 
(July 9) an act of independence, which formally dissolved all ties 
with the mother country 

TUDELA, a town of northern Spam, in the province of 
Navarre, on the Saragossa Logrono and Tudeh Tarazona railways, 
and on the right bank of the river Ebro, which is here joined by 
its tributary the Queiles Pop (1920), 10,362 Tudela, the Roman 
Tutela, was taken from the Moors by Alphonso I of Aragon in 
1 1 14 The town was an episcopal see from 1783 to 1851 The 
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Lbro IS here crossed by an ancient bridge of 19 arches The 
Romanesque collegiate church, Santa Maria, founded m 1135 and 
consecrated in 1188 is one of the most perfect in northern Spain 
Ihcrc are many sawmills in the town and an active timber trade 

TUDOR (Family) The house of Tudor, which gave five 
sovereigns to England, is derived by all the Welsh genealogists 
from Ednyfed Vychan of Tregamedd in Anglesey, who is named 
in 1232 as steward of Llywelyn pnnee of North Wales, and seven 
years later is an arbitrator in a convention to which Davydd, 
the son of Llywelyn, was a party Tudor Vychan ap Gronw of 
Irecastell was the father of four sons, of whom the eldest, Gronw 
Vychan, was m favour with the Black Pnnee and with Richard 
II He was forester of Snowdon and steward of the bishop of 
Bangor’s lordship in Anglesey He died m 1382, an infant son 
being heir to his lands in Penmynydd, whose sister earned them 
to her husband Gwylym ap Gmffydd of Penrhyn 

Gronw’s brothers Gwylym and Rhys served Richard II as 
captains of archers Their youngest brother, Meredydd ap Tudor, 
cscheator of Anglesey in 1 392 and, like Gronw, an officer of the 
household of the bishop of Bangor, is said to hive slim a man and 
fled to the wild country about Snowdon He was the father of the 
handsome Owen ap Meredydd, commonly called Owen Tudor, a 
squire who appeared at the court of the infant king Henry VI , 
and attracted the admiration of the queen mother About 1428 or 
1429, It must have been common knowledge that Owen Tudor and 
Queen C ithtnne were living as man and wife There is no direct 
evidence for their marriage An act had but lately been passed for 
making it a grave offenet to marry with the queen dowager with 
out the royal consent this act is said to have been afterwards cut 
out from the statute book Richard III denounced his rival 
Richmond as the son of a bastard, but it must be remembered 
that Richard was ready to foul the memory of his own mother 
m ordci to say the same of the young Edward V But no one yet 
has found time or place of Owen Tudor’s marriage with Catherine 
of France 

Five children were born to them, the sons being Edmund and 
Jasper and another son who became a monk In 1436, a date 
which suggests that Bedford had been Owen s protector, the 
influence of Gloucester was uppermost In that year the queji 
dowager wns received within Bermondsey Abbey, where she died 
m the following January Her children were taken from her, and 
Owen Tudor “the which dwelled with the said queen” was or- 
dered to come into the king’s presence He had already seen the 
inside of Newgate gaol, and he would not obey without a safe con 
duct When he had the safe conduct sent him he came up from 
Daventry and went at once to sanctuary at Westminster, whence 
even the temptations of the tavern would not draw him Allowed 
to go hack to Wales, he was retaken and lodged again in Newgate 
He broke prison again and returned to his native Wales When 
Henry VI came of full age he made some provision for his step 
father who fought on the Lancastrian side At Mortimer’s Cross 
(Feb 4, 1461) Owen fell into the hands of the Yorkists, who be- 
headed him in Hertford market place 

His tide St son, Edmund of Hadham (b c 1430), was knighted 
in 1449, and in 1453 he was summoned as earl of Richmond He 
was declared of legitimate birth and in 1455 he marned Lady 
Margaret daughter of John Beaufort, duke of Somerset His 
only child afterwards Henry VII , was born three months after 
his death 

Fdmund’s younger brother Jasper Tudor, survived him many 
vears Jasper was knighted in 1449 and, about the date of Ed* 
mund’s pitent, was created earl of Pembroke He bore the royal 
arms of France and England, differenced with a blue border 
charged with the royal martlets of the Confessor’s fabulous shield, 
and the same was formerly to be seen upon his Garter stall plate 
of 1459 He fought at St Albans in 14*; 5 for the king who had 
advanced him, and two years later we find him strengthening the 
defences of Tenby In 1460 he seized Denbigh, where the queen 
joined him lifter Northampton He shared the defeat at Morti 
mer’s Cross and left the country m 1462 In 1465 he made a last 
descent upon Wales to be dnven off bv William Herbert, who 
was rewarded with his earldom of Pembroke already forfeited by 


attainder He came back again with Warwick m 1470 and was 
hurrying to join the queen when Tewkesbury was fought and lost 
After many adventures he earned off his young nephew Richmond 
to Brittany The two came back together m 1485 After Bos 
worth, Jasper was created duke of Bedford and restored to his 
earldom, the earl-marshalship being given him in 1493 He lived 
to fight at Stoke m 1487 against Lincoln and Simnel his puppet 
and to be one of the leaders of the host that landed m France in 
1493 He died m 1495 leaving no issue by his wife Catherine, the 
widow of the second duke of Buckingham and a daughter of Rich 
ard Widvile, Earl Rivers But his bastard daughter Ellen is said 
to have been mother of Stephen Gardiner, bishop of Winchester 
TUDOR PERIOD, m architecture and the decorative arts 
a loose term covering the final phase of Perpendicular Gothic 
and the earlier phases of Elizabethan or even Jacobean work 
from which it is usually differentiated by the fact that those 
examples in which the Gothic influence predominates are termed 
Tudor, while those m which classic influence is more noticeable are 
known as Ehzabethan or Jacobean Since the Gothic tradition per 
sisted in vanous parts of England and especially in Oxford and 
Cambridge until late m the 17th century, it is difficult to assign 
date limits to the ludor style In ecclesiastical architecture the 
Tudor penod saw the climax of Perpendicular development ( See 
Perpendicular Period ) The characteristics in exterior secular 
work are large gioups of rectangular windows, rich oriel or bay 
windows, interesting and sometimes fantastic chimney treat 
ments, complex roofs with many gables, much brickwork, fre 
quently m patterns and lavish half timber {qv) In interior 
secular work this period saw an extraordinary development of 
wood panelling which was frequently used to cover all four sides 
of a room, and often enriched with linen fold {qv) decoration 
and occasional naive travesties of chssic forms and the lavish use 
of moulded plaster work for ceilings, cornices and walls Char 
actenstic examples of the style are the older portions of Hamp 
ton Court palace (1515-25) , Layer Marney (1522-25) , Moreton 
Old Hall, Cheshire (1550), Compton Winyitcs {c 1520), Bur 
ton Agnes (1602-10), Ford’s hospital, Coventry (begun 1529) 
at Oxford, Corpus Christi college (1516) the Founder’s towtr 
(1492-1505) and the hall (1541) at Magdalen, the tower of the 
old examination schools {c 1620) and the chapel of Oriel (1637) , 
at Cambndge, Queens’ college {c 1450), the two earliest courts of 
S John’s (between 1511 and 1600), and the king’s gateway and 
Great Court at Trinity (built between 1518 and 1605) 

(T F H) 

TUFF, a rock consisting of volcanic ish, the ejectament i 
of craters m a st ite of eruption (Ital tnjo) The products of a 
volcanic eruption may be classitied into (a) steam and other 
gases, {b) lavas, (c) ashes The ashes have not been burnt in an> 
way, though they resemble cinders in appearance , they are merely 
porous, siaggy pieces of lava which have been tossed into the air 
and have become vesicular by the expansion of the gases within 
them while they were still plastic 

Among the loose beds of ash which cover the slopes of many 
volcanoes, three classes of materials are represented In addition 
to true ashes {a) of the kind above desenbed, there are lumps of 
the old lavas and tuffs {b) forming the walls of the crater, etc 
and which have been torn away by the violent outbursts of steam 
pieces of sedimentary rocks (c) from the deeper parts of the 
volcano, which were dislodged by the rising lava, and are often 
intensely baked and recrystallized by the heat to which they have 
been subjected In some great volcanic explosions nothing but 
materials of the second kind were emitted, as at Bandaisan, 
Japan, in 1888 There have been many eruptions also at which 
the quantity of broken sedimentary rocks mingled with the ashes 
is very great, as instances we may cite the volcanoes of the 
Eifel and the Devonian tuffs, known as “Schalstems” m Germany 
In the Scottish coalfields some old volcanoes are plugged with 
ftiasses consisting entirely of sedimentary debris, m such a case 
we must suppose that no lava was ejected, but the cause of the 
eruption was the sudden liberation and expansion of a large 
quantity of steam These accessory or adventitious materials 
however as distinguished from the true ashes tend to occur m 
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angular fragments « and when they form a large part of the mass 
the rock is more properly a “volcanic breccia” than a tuff The 
ashes vary m size from large blocks 20 ft or more m diameter to 
the minutest impalpable dust The large masses are called 
“bombs” » they have mostly a rounded, eUiptical or pear-shaped 
form, owing to rotation m the air while still viscous Many of 
them have nbbcd or nodular surfaces, and sometunes (at Vulcano 
and Mont Pel^e) a crust mtersected by many cracks like the sur- 
face of a loaf of bread Any ash m which they are very abundant 
IS called an agglomerate iqv) 

In those layers and beds of tuff which have been spread over 
considerable tracts of country and which are most frequently 
encountered among the sedimentary rocks, smaller fragments pre 
ponderate greatly, and bombs more than a few inches in diameter 
may be absent altogether A tuff of recent ongm is generally loose 
and mcoherent, but the older tuffs have been, in most cases, 
cemented together by pressure and the action of inffltratmg water, 
making rocks which, while not very hard, are strong enough to be 
used for building purposes (0 g , m the neighbourhood of Rome) 
If they have accumulated sub-aenaUy, like the ash beds found on 
Etna or Vesuvius at the present day, tuffs consist almost wholly 
of volcamc materials of different degrees of fineness with pieces 
of wood and vegetable matter, land shells, etc But many vol- 
canoes stand near the sea, and the ashes cast out by them are 
mingled with the sediments that are gathermg at the bottom of 
the waters In this way ashy muds or sands, or even m some 
cases ashy limestones are bemg formed As a matter of fact 
most of the tuffs found in the older formations contain admix- 
tures of clay, sand and sometimes fossil shells, which prove that 
there were beds spread out under water 

Apart from adventitious material, such as fragments of the 
older rocks, pieces of trees, etc , the contents of an ash deposit 
may be described as consistmg of more or less crystalline igneous 
rocks If the lava within the crater has been at such a tempera 
ture that solidification has commenced, crystals are usually pres- 
ent They may be of considerable size like the grey, rounded 
leucite crystals found on the sides of Vesuvius, many of these 
ire very perfect and rich in faces, because they grew in a medium 
which was liquid and not very viscous Good crystals of augite 
and olivme are also to be obtained in the ash beds of Vesuvius 
and of many other volcanoes, blocks of crystalline mmerals (an- 
orthite, olivine, augite and hornblende) are common objects in 
the tuffs of many of the West Indian volcanoes Where crystals 
are very abundant the ashes are called “crystal tuffs” In St 
Vincent and Martinique m 1902 much of the dust was composed 
of minute crystals enclosed in thin films of glass, because the 
lava at the moment of eruption had very nearlv solidified as a 
crystallme mass Some basaltic volcanoes, on the other hand, 
have ejected great quantities of black glassy scoriae, which, after 
consolidation, weather to a red soft rock known as palagonite, 
tuffs of this kind occur m Iceland and Sicily 

Petrographically tuffs are classified according to the nature of 
the volcamc rock of which they consist, this is the same as the 
accompanying lavas if any of these were emitted dunng an 
eruption, and if there is a change in the kind of lava which is 
poured out, the tuffs indicate this equally clearly Rhyolite , 
trachyte , andesite-, and basalt tuffs are thus the most frequently 
occurring pyroclastic rocks of the present day Tuffs are well 
represented in the stratigraphical record rangmg from the Pre- 
Cambnan to Recent The older tuffs are most often greatly 
changed by silicification and devitrification They may be com- 
pletely metamorphosed with loss of all onginal textures and can 
then only be recognized by their chemical composition and field 
relationships Many chlorite and hornblende schists in meta 
morphic regions represent recrystallized ash beds of basaltic 
character The Swedish balleflmtas {qv) include rocks of pyro- 
clastic origin of the nature of rhyolite-tuffs, but they arc com- 
pletely changed by recrystalUzation to a granular assemblage of 
quartz, felspar, mica, etc (See also Volcano ) (J S F ) 

TUFU(tt#,A0 713-770), a Chinese poet and painter of 
the T‘anj dynasty, considered by some Chinese critics as the 
supreme poet Tu Fu was bom in Tu Lmg m the Shensi prov- 
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mce, and is therefore often called Tu Shao Ling 
although his father was a native of Hsiangyang in Hupeh His 
family belonged to the mihtary and literary class At 15 his 
essays and fantastic verses won great admiration After ten 
years of wandering, he went to the capital, Changan ( ) for 
his literary examinations Although his written papers were 
excellent he was not given a degree, as his views were unort hodox 
He then became a wanderer, and on the “Lute Terrace’ m C hmg 
Hsien, he met his much admired friend Li Po, whom he immortal 
ized m verse 

In 749 the emperor mvited all great scholar^ for cx 

amination Tu Fu presented himself, but waited for four years 
until he managed to please the emperor with his three great 
a form of verse in six syllables m each line) He 
was given a post m the Chih Hsien library which he held tor four 
years, he was then promoted to another post at Feng hsien In 
758, when the rebellion of An Lu Shan which drove 

the emperor Mmg Huang from the throne, broke out, he was 
exiled and went to live with a relative at White Water village 

mm 

When a new emperor ascended the Dragon throne, Tu Fu 
went to pay his respects to him, but on the way he was captured 
by brigands, beaten, and made prisoner for a year He escaped, 
and, emaciated and clad m rags, he reached the emperor He 
was appointed to the post of censor, but fell into disgrace and 
was delegated to a minor post as governor of a small town in 
Shensi This position he did not accept, and joined his family at 
Kansu They were struggling for existence, and the poet sup- 
ported them by digging up roots for food and by selling fire 
wood Several of his children, however, died of hunger After 
SIX months m office m Hua Chou, he retired to Chengtu in 
Szechwan, living m a house of grass roots Here he wrote some 
of hxs most beautiful lyrics 

In 768 he took up nomadic life once more He was caught 
by floods and compelled to go into a ruined temple at Hu Huang 
without food After ten days’ starvation he was given a feast by 
the local officials, and died (770) of over-eating 

Bibliography — Ku Tang Shih Ho Chueh a Chinese 

edition compiled ^ Wang Yuentmg, 1733), laigiro Mon To Sht 
Sen Hyo Shaku Japanese, 1909) , Li Uensang Li 

Po and Tu Fu” CAojeit Moondan 

Korean, 1923) (Y K ) 

TUGELA, the largest river m Natal, its basin bemg about 
8,000 sqm m extent It rises on Mont aux Sources, m the 
Drakensberg, at over 1 0,000 ft above sea-level After a mile or 
two It plunges over the great escarpment forming the most rugged 
and picturesque scenery, and then flows as a dignified stream m 
a broad, open valley to a point a few miles below Colenso, about 
60 m eastward from the source Here the valley becomes steeper 
and narrower, owing to rejuvenation This character persists until 
within a few miles of its mouth, the river being sometimes 2,000 
ft below the neighbouring plateau The Tugela is quite unnavi 
gable Its volume has great seasonal fluctuations, being easily 
fordable in many places in winter, and often quite impassable 
dunng summer rams The Tugela receives as tributaries on its 
right bank the Little Tugela, rising near Cathkm Peak, and the 
Bushman and Mooi rivers, which both originate near Giant’s 
castle On its left bank it receives the Klip river, which flows 
past Ladysmith, the Sunday’s river from the Biggarsbcrg and 
the Buffalo river, which rises near Majuba and flows not far 
from I 4 andhlwana, at which place, and also at Rorke’s Drift on 
the Buffalo, memorable actions were fought m the Zulu War 
The boundary between Natal proper and Zululand follows the 
Tugeh from its mouth to the confluence with the Buffalo river, 
and then runs up the latter to its junction with the Blood river, 
so called on account of the defeat of Dmgaan’s impi by the 
Boers in 1838 

TUGGtIIlT, capital of the region of the Wadi Ghir Algerian 
Sahara, 127 m S of Biskra, with which it is connected by a nil 
way It IS the chief town of a “mixed” commune and of a tern 
tory of 212,783 inhabitants Tuggurt, which has a population of 
ia,zo8, was formerly surrounded by a moat, which the Freneh 
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filled up The town is entered by two gates Just within the 
northern gate is the market place, which contains the chief mosque 
The surrounding oasis contains about 200,000 date palms From 
Tuggurt a road 75 m long leads across the desert north-east to 
El Wad {q v ) 

TUGUEGARAO, a mumcipahty (with administration centre 
and 10 barrios or districts) and capital of the province of Cagayan, 
Luzon, Philippine Islands, on the Cagayan river, about 60 m from 
its mouth, and near the southern boundary of the province Pop 
(1918), 19,298, of whom 75 were whites The river is navigable 
to luguegarao for vessels of light draught The Cagayan valley is 
the great tobacco producing region of the Philippines, and Tugue- 
garao is an important shipping point for tobacco Ibanag is the 
principal language but Ilocano and Tagalog are also spoken by 
many 

TUKE, the name of an Enghsh family, several generations of 
which were celebrated for their efforts m the cause of philan 
thropy 

William Tuke (1732-1822) was bom at York on March 24, 
1732 His name is connected with the humane treatment of the 
insane, for whose care he projected in 1792 the Retreat at York 
under the management of the Society of Friends, which became 
famous as an institution in which a bold attempt was made to 
manage lunatics without the excessive restraints then regarded as 
essential His son Henry Tuke (1755-1814) cooperated with 
hib father in his reforms 

Henry’s son Samuel Tuke (1784-1857) continued the work 
begun by his grandfather and published a Description of the 
Retreat near Yorky etc (York, 1813) He also published Prac- 
heal Hints on the Construction and Economy of Pauper Lunatic 
Asylums (1815) He died at York on Oct 14 1857 

Samuel’s son Jamfs Hack Tuke (1819-1896) is chiefly re- 
membered for his philanthropic work in Ireland, which resulted 
from a visit to Connaught in 1847, where he witnessed much dis- 
tress Letters descriptive of the state of things, he saw when he 
was distributing relief in 1880, were published in The Times, 
and in his pamphlet, Irish Distress and its Remedies (1880) he 
pointed out that Irish distress was due to economic rather than 
political difliculties, and advocated state-aided land purchase, 
peasant proprietorship light railways, government help for the 
fishing and local industries and family emigration for the poorest 
peasants I rom 18S2 to 1884 be superintended the emigration of 
poor families to tfie United States and the Colonies To his re 
ports on the distribution of seed potatoes in 1S85, and his letters 
to 7 he 1 tmes, which were reprinted under the title The Condition 
of Donegal (i8Sg) were due in a great measure the bill passed 
for the construction of light railways in 1889 and the Irish Land 
Act which established the Congested Districts Board in 1891 He 
died on Jan 1896 

See Report of the Select Committee of the House of Commons 
(1815-16) , Dr Conolly Treatment of the Insane without Mechanical 
Restraints (1856) , Dr Hack Tuke, Chapters in the History of the 
Insane m the British Isles (1882) 

Daniel Hack Iuke (1827-1895), younger brother of James 
Hack Tuke abandoned a solicitor’s career to undertake work 
at the York Retreat After studying medicine in London, he 
graduated MD at Heidelberg in 1853 In 1858, in collabora 
tion with J C Bucknill, he pubhshed a Manual of Psychological 
Medicine, which was for many years regarded as a standard work 
on lunity In 1853 he visited a number of foreign asylums, and 
later returning to York he became visiting physician to the York 
Retreat ind the York Dispensary In 1859 be retired, but he 
resumed practice in London in 1875 as a specialist m mental 
diseases In 1880 he became joint editor of the Journal of Mental 
Science He died on March 5, 1895 

Among his works were Illustrations of the Influence of the Mind 
on the Body (1872), Insanity m Ancient and Modem Life (1878), 
History of the Insane in the British Isles (1882) , Sleepwalking ana 
Hypnotism (1884) , P<tst and Present Provision for the Insane Poor 
tn Yorkshire (^889) » Dictionary of Psychological Medtane (189a) 

TUKHACHEVSKY, MIKHAIL NICOLAEVICH 

(1893- ), Russian soldier, was bom in the government of 

Smolensk He was educated m the corps of cadets and the Alek- 


sandrovsky military school^ out of which he passed m July 1914 
In Feb 1915 he was taken prisoner by the Germans, and, after sev 
era! fruitless attempts to escape, he succeeded m the autumn of 
1917 and made his way back to Russia He was at once taken into 
the mihtary service of the Soviet, took part m the operations 
m defence of Petrograd (Leningrad), and m June 1918 received 
the command of an army He commanded successively the I , 
VIII and V Armies and then the Caucasian front After the 
successful conclusion of operations against Denikin, Tukhachev 
sky was given the command of the Western front After the 
Civil War he became chief of the military academy, and in April 
1924 was appointed assistant chief of staff 

TUKULOR, a tall, long headed, well-proportioned and mus 
cular people with long faces and fine features, incorporating Serer, 
Wolof, Mandmga, Somnke and Fulani elements in Senegal and 
the French Sudan They call themselves Futankobe or Futanke, 
the Wolofs call them Tokoror or dwellers in the Tekrur or Sene 
galcse Futa, or Tukolor, the name adopted for them by the 
French Their language resembles Fulani and is related to Wolof 
and Serer The Tukulor organized a theocratic elective monarchy, 
with a rehgious chief (Almamy)y a functionary whose office was 
abolished in 1881 Their present organization is by terntonal 
groups The Tukulor are fanatical Muslims The people are 
skilled cultivators and cattle raisers, and are very brave 

See Dr Lasnet, Une mission au Sinigal (1900) , Delafosse, Haul 
Sinigal Niger (1912) 

TULA, (i) a province of the Russian S F S R , surrounded by 
those of Kaluga, Moscow, Ryazan, Tambov and Orel, and not 
coinciding with the pre 1917 province of the same name Area 
24,574 sqkm Pop (1926) 1,499,428, mainly Great Russians 
It consists of plateau land (950 to 1,020 ft ), deeply entrenched 
by the Don and its tributaries, the Upa and Sosna About 9% 
is forested, the northern region having coniferous trees, and the 
south small and scattered patches of birch, ash and oak The 
south IS m the steppe black earth region, where agriculture gives 
a good guarantee to the peasant, but the north is poorer grey 
forest soil There is little good pasture and dairying is not 
much developed, though sheep, working and milch cattle, horses, 
pigs and goats are bred to some extent The chmate is extreme 
with five months’ winter frost, an average July temperature of 
66® F and 16-18 in of rain per annum 

The chief crops are rye (482%), and oats (283%) Buck- 
wheat, potatoes, wheat, millet, grass, hemp and sugar beet ^re 
grown, while along the Oka in the north west of the province 
apples, cucumbers, cabbages and onions are cultivated Peat 
working is not profitable and the electric stations at Aleksin and 
Epifan use the local coal This is mined along the railway ex 
tending eastwards from Aleksin on the Oka through Tula to 
the province of Ryazan The better agricultural conditions lessen 
the rfile of koustar (peasant) mdustnes, which here consist 
mainly of the manufacture of small metal goods, especially 
samovars and wooden wares 

(2) Tula is also the name of the chief town of the above 
province, situated in the broad but low, marshy and unhealthy 
valley of the Upa, in 54® 12' N 37° 37' E Pop (1926) 
150,132 Tsar Boris Godunov founded the first Russian gun 
factory here m 1595, and m 1632 a Dutchman, Wmius, estab- 
lished an iron factory The factories were rebuilt on a larger 
scale m 1705 and 1714 and towards the end of the i8th cen 
tury a marked expansion of the industry took place The making 
of rifles IS still the mam occupation of the town, other indus 
tries being the manufacture of samovars (tea urns), sugar re 
fining, smelting, the making of cutlery, leather and sewn goods 
and flour milling The town is first mentioned m 1147, but its 
former site seems to have been higher up the Tulitsa, an aflBluent 
of the Upa Its wooden fort was replaced in 15 14-21 by a stone 
kreml or citadel, which still exists 

TULAREMIA, a specific infectious disease caused by the 
Bacterium tularense It occurs in rabbits and squirrels through- 
out the West and South of the United States and causes consider- 
able loss of life among them In many ways it is quite similar 
to a plague The first authentic human case was reported in 19^3 
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m Utah Since then it has become increasingly important owing 
to Its more general recognition and also to its undoubted increase 
m frequency It is transmitted to man either by an intermediate 
host as the louse or flea or by direct handhng of infected animals 
It usually begins as a small swollen, ulcerated spot on the skin 
which IS followed by enlargement of the neighbouring glands 
This IS soon followed by a chill and a high fever which has a ten 
dency to remit daily There is sometimes a generalized skin rash 
with general involvement of the glandular system Occasionally 
there is a dull typhoid state The average course is about two 
weeks The death rate is rather low but numerous fatalities have 
been reported The disease is of particular importance because 
of Its rapid spread to new territories indicating that it will prob- 
ably occur more frequently m the future 

TTJLCEA, the capital of the department of Tulcea Rumania, 
picturesquely situated on the right bank of the Danube 42 m 
from its mouth at Sulma Pop (1928) 28000, including many 
Russians, Turks, Greeks and Jews A railway to Cerna Voda is 
projected There is a large water borne trade in cereals 

TULIP, a genus (Tuhpa) of bulbous herbs belonging to the 
lily family (Liliaceae) Tht species are found wild along the 
northern shores of the Mediterranean, m the Levant, Armenia 
Caucasus, Northern Africa, Persia, and sporadically across North 
and Central Asia to Japan The cup shaped flowers have six regu 
lar segments in two rows, as many free stamens and a three 
celled ovary with a sessile stigma which ripens into a leathery 
many seeded capsule The species are numerous and are dis 
tinguished one from another by the scales of the bulb being 
woolly or smooth on the inner surface, by the character of the 
flower stalks, by the filaments being hairy or otherwise, and by 
other characters Owing to the great beauty of the flowers they 
have been favourites in European gardens for two or three cen 
tunes, and have been crossed and recrossed till it has become 
ilmost impossible to refer the plants to their original types 

The early flowering “Van Thol” tulips, the segments of which 
are mostly scarlet with yellow edges, are derived from T suave 
olens, a native of the Caspian region T Gesnenanay a native of 
Armenia and central Russia, is the origin of some of the later 
flowering varieties T pubescens, which is probably a hybnd be- 
tween the two species just named, is the source of some of the 
early flowering kinds known as Pottebakker, etc T oculus sobs 
and T Clusmna arc lovely species, natives of southern Europe, 
and T nlvtstnSf with elegant yellow flowers, is a doubtful native 
of England More recently owing to the exertions of Russian 
naturalists, a large number of new species have been discovered in 
Turkistan, and introduced into Europe borne of these are very 
beautiful, and render it probable that by intercrossing with the 
older species still further difficulties will be presented in the way 
of identification- These difficulties are further enhanced by the 
fact that, quite apart from any cross breeding, the plants, when 
subjected to cultivation, vary so greatly in the course of two or 
three years from the original species from which they are directly 
descended that their parentage is scarcely recognizable This in 
nate power of variation has enabled the florist to obtain, and ulti 
matcly to “fix,” so many remarkable varieties At the present day 
tulips of all kinds are much more extensively grown than at 
any previous period Not only are millions of bulbs cultivated in 
Holland for export every year, but thousands are now also 
grown for the same purpose in the Channel islands, more par- 
ticularly m Guernsey Large quantities are also grown in the 
fen district of England and about Belfast in Ireland Tulips were 
introduced into the Low Countries m the i6th century from 
Constantinople and the Levant 

The florists’ varieties of tulips, which have sprung from Tuhpa 
Gesnenana, are arranged in separate classes named bizarres, 
bybloemens and roses, according to their colour and marking 
Tulips are readily raised from seeds, and the seedlings when they 
first flower (after about 7 years cultivation) are of one colour — 
that IS, they are self-coloured Judged by the florists’ rules they 
are either good or bad m form, and pure or stained (white or yel 
low) at the base, the badly formed and stained flowers are thrown 
away, while the good and pure are grown on, these being known as 
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“breeder” tulips The breeder bulbs and their offsets may grow on 
for years producing only self coloured flowers, but after a time, 
which IS varied and indefinite, some of the progeny “break ” that 
IS, produce flowers with the variegation which is so much pnzed 
The flower is then said to be “rectified”, it is a btzarre when it has 
a yellow ground marked with purple or red a bybloemen when it 
has d white ground marked with violet or purple, or a rose when 
it has a white ground marked with rost colour 

Tulips flourish in any good garden soil that has been deeply 
dug or trenched and manured the previous season To secure 
perfect drainage and greater warmth a fair quantity of sand or 
grit should be present Fresh manure should be avoided but 
the remains from an old hot bed or mushroom bed may be incor 
porated The best time to plant is m September and October, 
the bulbs being buried about 6 in deep and the same distance 
apart The best effects are produced m formal beds by planting 
the same variety m each, to secure the plants being of the same 
height and in flower simultaneously 

Propagation — Tulips are usually increased by offsets, which 
most varieties produce in fairly large numbers These arc taken 
off and sown in drills, like seed They are usually strong enough 
to flower the third year from this sowing Some varieties produce 
offsets sparingly and must be increased by seed — a slow and 
uncertain method New varieties are raised from seed (The 
colour variation m the flowers of seedlings is discussed above ) 
Seeds are sown in boxes or cold frames, in light sandy soil and 
the young plants are allowed to remain undisturbed until the 
second yeir They are then lifted and treated like offsets, being 
sown thinly in beds out of doors They usually flower in about 
the seventh year The soil in which tulips are propagated should 
be sandy, free working and thoroughly drained A warm shel 
tered position is a necessity 

Cultivation — Planting is best effected during September, 
October and early November It is usual thoroughly to dig and 
manure the ground m preparation Holes 6 to 8 m apart and s in 
deep are then made with a dibbler Sometimes a little loose earth 
or sand is put in to the depth of about i m and the bulbs laid 
singly thereon the holes being closed by the dibbler and the 
whole raked over Valuable varieties arc planted at about the 
same depth, with a trowel, a little sand being placed around them 

The early flowering varieties should be potted as early in Sep- 
tember as practicable, later batches for succession being potted 
during October Pots s and 6 in in diameter are the most con 
venient for the early flowering kinds but seven inch pots give 
the better results for the ‘ Darwin” section of the May flowering 
kinds which are now used for gentle forcing I ive or six bulbs 
are put in each pot and the tops should be covered with half an 
inch of soil and half an inch left for water The soil should be a 
light and fairly rich compost, comprising about 2 parts loam, i 
part decayed manure or horse droppings that have been thoroughly 
sweetened, 1 part leaf mould and half a part of sand Pot hrmly, 
and plunge the pots m several inches of ashes out of doors, to 
protect the bulbs from frost As soon as growth commences at 
the top and a fair amount of roots are formed they may be intro 
duced into gentle heat, in batches according to the need and 
amount of stock available For market a slightly different method 
IS adopted The bulbs are placed in long shallow boxes, plunged 
m soil or ashes in semi darkness, and are afterwards transferred 
to benches in the forcing houses where they flower Bulbs which 
have been forced are of no further value for that particular 
purpose If planted m borders and shrubberies, however, they will 
continue to bear fairly good blossoms in the open air for several 
seasons 

Varieties — Early Single (or Double) Flowering Kinds are the 
most useful for bedding and pot culture 

Late Single Flowering Kinds — These are all tall growing hardy 
kinds suitable for growing m herbaceous borders where they can 
be left undisturbed or for producing massed colour effects m 
flower beds They include (a) “Cottage” or May flowering tulips, 
so named because they were discovered in the gardens of old cot 
tages, mansions, abbeys and monasteries, throughout England, 
Scotland, Ireland, Belgium and France, (b) “Darwin” tulips 
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which are a distinct race having a wide range of large self- 
coloured flowers, but no yellows 

Parrot Tulips — This late flowenng group is supposed to be de- 
rived from the curious green and yellow striped 2 vmdiflora The 
flowers are mostly heavy and drooping petals brightly coloured, 
the edges being curiously notched and wavy 

TULIP-TREE (Ltnodendron Ttdtptfera), a North American 
forest tree closely allied to the magnolia (<7^), called also yel- 
low poplar and whitewood, native from Rhode Island and Ver- 
mont west to Michigan and south to Honda and Louisiana It is 
one of the handsomest trees of eastern North America, with a 
straight trunk sometimes 190 ft high and 10 ft m diameter, 
deeply furrowed bark, and large smooth leaves, truncate or 
broadly notched at the apex and two to four lobed at the base 
The conspicuous tulip like fltiwtrs, about 2 m deep, yellowish 
green on the outside and orange coloured within are followed by 
a dry cone shaped fruit, from which at maturity the numerous 
seeds hang suspended on short slender stalks From Virginia to the 
lower Ohio valley and southward where the tulip tree attains its 
maximum size and abundance, it is a valuable timber tree furmsh- 
ing the light, fine grained lumber known as yellow poplar, white- 
wood or tulipwood In 1925 the total cut of yellow poplar lumber 
m the United States amounted to 375,662,000 bd ft , valued at the 
mill at $16,318 857 The largest and oldest tulip tree m the eastern 
States is at Annapolis Md 

The tulip-tree is widely planted for ornament and, with pro- 
tection when young, thrives in England, sometimes attaining a 
height of 80 ft 

TULL, JETHRO (1674-1741), English agricultural writer 
and farmer, was born at Basildon, Berkshire, m 1674, probably m 
March He entered St John’s college, Oxford, in 1691, and was 
called to the bir at Grays Inn m 1699 but never practised In 
that year he married and began firming on his father’s land at 
Howbtrry near Wallingford and here about 1701 he invented 
and perfected his machine drill, and began experiments in his new 
system of sowing m drills or rows sufficiently wide apart to allow 
for tillage by plough and hoe during almost the whole period of 
growth In 1709 ht moved to a farm near Hungerford and from 
1 71 1 to 1714 travelled in France and Italy, making careful ob- 
servations of the methods of agriculture in those countries which 
aided and confirmed his theories as to the true use of manure and 
the importance of “pulverizing” the soil He did not pubhsh any 
account of his agricultural experiments or theories until 1731 
when his Horse hoemg Husbandry appeared Ihis w^s followed 
by Horsc-hotmg Husbandry, or an Essay on the Principles of 
Itllage and Vegetation, by J T, in 1733 He was attacked in 
the agric ultural periodical Tin Practical Husbandman and Farmer 
and accused of plagiarizing from earlier writers He died on Feb 
21, 1741 

TULLAMORE, a market town and the county town of 
Co Offaly, Ireland on the Grand Canal and a branch of the 
Great Southern railway by which it is 58 m west by south of 
Dublin Pop (1926) 4924 Then is considerable trade in agn 
cultural produce and brewing and distilling are earned on There 
are several small ruined castles m the neighbourhood, notably 
Shragh Castle, dating from 1588 

TULLE, a town of central France, capital of the department 
of Corr^ze, 58 m b S E of Limoges by rail Pop (1926) 10,520 
Tulle (Tutela) owed its importance in the middle ages to the 
abbey of St Martin founded in the 7th or 8th century The 
abbacy was raised to the rank of bishopric in 1317 The town 
was taken by the English m 1 346 It was again conquered by the 
English in 1369, but, when the inhabitants succeeded m freeing 
themselves they were exempted from all imposts by Charles V 
The Protestants seized Tulle m 1585 The town extends along 
the narrow valley of the Corr^ze, its streets here and there ascend 
ing the hill-slopes on either side by means of stairways Of its 
1 2th century cathedral, once attached to an abbey, only the porch, 
nave and a tower of the 13th century, with a fine stone steeple of 
the 14th century, remain The neighbouring cloister (12th and 
13th centuries) has been restored The abbot’s house (15th cen- 
tury) has a carved doorway and well preserved windows Tulle is 


the seat of a bishop, of a prefect, of tnbtmols of first instance and 
of a chamber of commerce and a board of trade^arbitrators Its 
principal industry is the manufacture of small arms, estabhshed 
m 1690, and now earned on by the state There are other manor 
industries The well-known cascades of Gimel formed by the 
Montane are near Tulle 

TULLOCH, JOHN (1823-1886), Scottish theologian, was 
bom at Bridge of Earn, Perthshire, in 1823, and received his 
university education at St Andrews and Edinburgh In 1845 he 
became minister of St Paul’s, Dundee, and in 1849 of Kettins, m 
Strathmore, where he remained for six years In 1854 he was 
appointed principal of St Mary’s College, St Andrews The 
appointment was immediately followed by the appearance of 
his Burnet prize essay on Theism At St Andrews, where 

he held also the post of professor of systematic theology and 
apologetics, he lectured on comparative religion and treated 
doctrine historically, as being not a fixed product but a growth 
In 1862 he was appointed one of the clerks of the General As 
sembly, and from that time forward he took a leading part in 
the councils of the Church of Scotland In 1878 he was chosen 
moderator of the Assembly He did much to widen the national 
Church of Scotland He was deeply interested in the reorgamza 
tion of education in Scotland, both in school and umversity, and 
acted as one of the temporary board which settled the primary 
school system under the Education Act of 1872 He died at Tor 
quay on Feb 13, 1886 

Tulloch’s most important works include Leaders of the Reformation 
(1859), English Protestants and their Leaders (1861), Rational 
Theology and Christian Theology in the Seventeenth Century (1872) 
a monograph on Pascal (1876) , Modem Theories in Philosophy and 
Religion (1884) , Movements of Religious Thought tn Britain during 
the Nineteenth Century (1885) See the Life by Mrs Ohphant (1888) 

TULLUS HOSTILIUS, third legendary king of Rome (672- 
640 B c ) His successful wars with Alba, Fidenae and Veu shadow 
forth the earlier conquests of Latian territory and the first ex- 
tension of the Roman domain beyond the walls of Rome It was 
durmg his reign that the combat between the Horatii and Cunatii, 
the representatives of Rome and Alba, took place He is said to 
have been struck dead by lightning as the punishment of his pnde 
Tullus Hostilius IS simply the duplicate of Romulus Both are 
brought up among shepherds, carry on war against Fidenae and 
Veil, double the number of citizens, orgamze the army, and disap 
pear from earth m a storm As Romulus and Numa represent the 
Ramnes and Titles, so, m order to complete the list of the four 
traditional elements of the nation, Tullus was made the represen 
tative of the Luceres, and Ancus the founder of the Plebs The 
distinctive event of this reign is the destruction of Alba, which 
may be regarded as an historical fact But when and by whom it 
was destroyed is uncertain — probably by the Latins 

See I ivy 1 22-31 , Dion Halic iu 1-35, Cicero, de Repubhea, 11 17 
and Rome Ancient History 

TULSA, a city of Oklahoma, USA, 218 m (by air) S by 
W of Kansas City, on the Arkansas river, county seat of Tulsa 
county It IS on Federal highways 64, 66 and 75 , and is served 
by the Frisco, the Midland Valley, the Missouri Kansas-Texas, 
the Oklahoma Union, the Sand Springs, the Santa Fe and electric 
railways Pop (1920) 72,075 (84% native white and 12% ne 
groes), estimated locally at 1654)00 m 1928 It was the second 
largest city of the State m 1920, and is frequently called “the oil 
capital of the world ” The city occupies 17 sqm , 800 ft above 
sea level, at the meeting point of the old boundaries of the Creek 
the Cherokee and the Osage Nations The old council tree of the 
Creeks, a large elm, still stands There has been a commission 
form of government since 1908, and a city plan and a regional 
plan have been adopted The water supply is brought from a 
reservoir in the Spavinaw Hills (60 m E) by force of gravity 
alone, though the difference m elevation of source and terminus 
IS only 90 ft Mohawk Reservoir, a 5oo,ooo,ocx> gal reserve, is 
the central feature of a park of 2,000 ac of timbered land, with 
lagoons, lakes and watercourses fed by the surplus from the 
reservoir There are 34 public, two parochial and several 
pnvate schools The Umversity of Tulsa, founded at Muskogee 
m 1694 as Henry Kendall College, was moved there in 1907 The 
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City’s assessed valuatjon for iqsS was $126,353,220 Tulsa is the 
commercial and finanaal capital of a rich agricultural country, and 
of oilfields producing an average of 400,000 barrels of crude oil a 
day All but one of the large companies operating in the Mid- 
Continent Field have headquarters here, and the International 
Petroleum Exposition is held here annually White settlement be- 
gan in 1882, when an extension of the Fnsco line was completed to 
the Indian trading post ‘‘Tulsey Town,” as it was called then, 
grew slowly, reaching a population of 1,390 in 1900 It was char- 
tered as a city in 1902 Oil developments began m 1901 By 1910 
the population was 18,182, from 1910 to 1920 it increased four- 
fold 

TULSi DAS ( 1532-1623), the greatest and most famous of 
Hindi poets, was a Sarwanyl Brahman, bom, according to 
tradition, m ad 1532, during the reign of Humayun, most 
probably at R&japur m the Banda District south of the Jumna 
His father’s name was Atma Ram Sukal Dube, that of his mother 
IS said to have been Hulasi A legend relates that, having been 
born under an unlucky conjunction of the stars, he was aban 
doned m infancy by his parents, and was adopted by a wander- 
ing sadhu or ascetic, with whom he visited many holy places in 
the length and breadth of India , and the story is in part supported 
by passages in his poems He studied, apparently after having 
rejoined his family, at SQkarkhet, a place generally identified 
with Soron in the Etah district of the United Provinces, but 
more probably the same as Varahakshetra on the Gogra River, 
30 m W of Ajodhyi (Ayddhya) He married m his father’s 
lifetime, and begot a son His wife's name was Ratnawali, 
daughter of Dinabandhu PSthA, and his sons Tarak The 
htter died at an early age, and Tulsi’s wife, who was devoted 
to the worship of Rama, left her husband and returned to her 
father's house to occupy herself with religion TulsI Das followed 
her, and endeavoured to induce her to return to him, but in vain, 
she reproached him (in verses which have been preserved) with 
want of faith m Rima, and so moved him that he renounced 
the world, and entered upon an ascetic life, much of which was 
spent in wandering as a preacher of the necessity of a loving faith 
in Rama He first made Ajodhya (the capital of Rama and near 
the modem Fyz&bad) his headquarters, frequently visiting dis 
tant places of pilgrimage in different parts of India Dunng 
his residence at Ajodhya the Lord Rama is said to have appeared 
to him m a dream, and to have commanded him to write a 
Ramdyana in the language used by the common people He 
began this work m the year 1574, and had finished the third 
book (Aranya Mnd), when differences with the Vairagi Vaish 
navas at Ajodhya, to whom he had attached himself, led him to 
migrate to Benares, where he settled at Asi-ghat Here he died 
m 1623, dunng the reign of the emperor Jahangir, at the great 
age of gx 

The penod of his greatest activity as an author synchronized 
with the latter half of the reign of Akbar (1556-1605), and the 
first portion of that of Jahangir, his dated works being as fol- 
lows commencement of the Ramdyana 1574, Rdm^satsai, 1584, 
Parhati-mongal, 1586, Rdmdgyd, 1598, Kabttta Ramdyan, be- 
tween 1612 and 1614 A deed of arbitration in his hand, 
dated 1612, relating to the settlement of a dispute between the 
sons of a land-owner named Td^ar, who possessed some villages 
adjacent to Benares, has been preserved, and is reproduced m 
facsimile m Dr Gnerson’s Modern Vernacular Literature of 
Hindustan^ p 51 Tdijar (who was not, as formerly supposed, 
Akbar’s finance minister, the celebrated Raja Tddar Mall) was 
bis attached fnend, and a beautiful and pathetic poem' by 
Tulsi on his death is extant He is said to have been res^orted 
to, as a venerated teacher, by Maharaja MSn Singh of Jaipur 
(d 1618), his brother Jagat Singh and other powerful pnnees, 
^nd It appears to be certain that his great fame and infiuence as 
a religious leader, which remain pre-eminent to this day, were 
fuUy established dunng fais lifetime 

TuM’s great poem, popularly called Tulst^knf Rdmdyan, but 
named by its author Rdm^kant mdms, “the Lake of Rama’s 
deeds,” is perhaps better known among Hmdfis in upper India 
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than the Bible among the rustic population m England Its verses 
are everywhere, in this region, popular proverbs Not only arc 
Tulsi’s sayings proverbial his doctrine actually forms the most 
powerful religious influence in present day Hinduism, and 
though he founded no school and was never known as a guru or 
master, but professed himself the humble follower of his teacher, 
Narhari DSs, from whom as a boy m Sukar kht t he heard the 
tale of R&ma's doings, he is everywhere accepted as an inspired 
and authoritative guide in religion and conduct of life 

The poem is a rehandling of the great theme of Valmiki, but is 
m no sense a translation of the Sanskrit epic Besides the Lake of 
Ramans deeds, Tulsi Das was the author of five longer and six 
shorter works, most of them dealing with the theme of Rama, 
his doings, and devotion to him The former are (i) the 
Dohabali, consisting of 573 miscellaneous dohd and soratha 
verses , of this there is a duplicate in the Ram sahaiy an arrange 
ment of seven centuries of verses, the great majority of which 
occur also m the Dohabali and in other works of Tulsi, (2) the 
Kabttta Ramayan or Kabtttabalt, which is a history of Rama m 
m the kabttta, ghanakshan chhappat and sawatyd metres, like the 
Ram chant manas, it is divided into seven kaiids or cantos, and is 
devoted to setting forth the majestic side of Rama’s character, 
(3) the Git Ramayan, or Gttabah, also m seven lands, aiming at 
the illustration of the tender aspect of the Lord s life , the metres 
are adapted for singing, (4) the Krtshnawah or Krishna gttabah, 
a collection of 61 songs in honour of Krishna, in the Kanauji 
dialect the authenticity of this is doubtful, and (5) the Btnay 
Pattnkd, or “Book of petitions, a senes of hymns and prayers of 
which the first 43 are addressed to the lower gods, forming Rama’s 
court and attendants, and the remainder, Nos 44 to 279, to Rama 
himself Of the smaller compositions the most interesting is the 
Vairagya Sandipani, or “Kindling of continence,” a poem desenb 
ing the nature and greatness of a holy man, and the true peace to 
which he attains This work has been translated by Dr Grierson 
in the Indian Antiquary, xxii 198-201 

A manuscript of the Ayodhya kdnd, said to be in the poet’s own 
hand, exists at Rajapur m Banda, his reputed birthplace One of 
the Bahkand, dated Sambat, 1661 (ad 1604) 19 year*; before the 
poet’s death, and cartfullv corrected, it is said, by Tulsi Das himself, 
IS at Aj6dhya Another autograph is reported to be preserved at 
Malihabad m the I ucknow district but has not, so far as known, 
been seen by a European Other ancient MSS are to be found at 
Benircs, and the matt rials for a correct text of the Ramayan are 
thus available Good editions have been published by the hhadga 
Btlas press at Bankipur (with a valuable life of the poet by Baijnath 
Das), and by the Nagari Prachartm Sabhd at Allahabad (190^) 
The ordinary b^zar copies of the poem repeatedly reproduced by 
lithography, teem with interpolations and variations from the poets 
language An excellent translation of the whole mto English was 
made by the late Mr F S Growse, of the Indian Civil Service (Sth 
edition, Cawnpore, 1891) 

The best account of Tulsi Das and his works is contained m the 
papers contributed by Dr Grierson to vol xxii of the Indian Antt-^ 
quary (1893) In Mr Growse’s translation of the Ram-chant-M anas 
will be found the text and translation of the passages m the Bhakta 
mala of N^bhaji and its commentary, which are the mam original 
authority for the traditions relating to the poet In the introduction 
to the edition of the Ramdyan bv the Nagari Prachartm Sabha all 
the known facts of TuM’s life are brought together and critically 
discussed For an exposition of his religious position, and his place 
in the popular religion of Northern India, see Dr Grierson’s paper in 
the Journal of the Royal Asiatic Society, July 1903, pp 447-466 

(C J I , X ) 

See Sir G A Gnerson, Notes on Tulsi Das (Allahabad, 1921) 
TULU LANGUAGE, otherwise Tuluva, a language of the 
Dravidiar family, found chiefly in the south Kanira district of 
Madras It has no hterature, nor has it been adopted for official 
use even where it is spxiken by the majority of the population It 
IS regarded as one of the most highly developed languages of the 
Dravidian family and must be classed as lying between Tamil and 
Kanarcse nearer to the latter than to the former Set Bishop 
Caldwell, Comparative Grammar of the Draindmn Languages 
(1875), LmgutsHc Survey of India, vol iv (1906) 

TUMBEZ, a littoral province of Peru located on the Pacific 
coast m the extreme north-west corner of the country, is bounded 
east by Ecuador and south by the department of Pmra, from 
which It was created m 190T Pop 8,602, area i 591 square miles 
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Its capital IS the city of Tumbez (pop 2,000) located on the 
Tumbcz river about 7 m from its port on the Pacific ocean 
(Puerto Pizarro), with which it is connected by rail Though a 
littoral province, it is administered by a prefect, and enjoys 
the other privileges belonging to a department The province was 
an ancient stronghold of the Incas and when Pizarro landed in 
1527, he found Tumbez already a prosperous city Nearby the 
Spanish founded their first settlement in Peru Because of its 
accessibility, modern development began early, dating from 
about 1883 The mountainous district behind the city contains 
oil and several hundred wells have been sunk Refineries have 
been built at Tumbez, Zorritos and Talara Sugar, tobacco, coffee 
ind cocoa are produced in the district, and cobalt coal, salt and 
sulphur are found Local and foreign trade are growing rapidly 

TUMBLE-WEED, a botanical term for a plant which breaks 
loose when dry, and is blown about, scattering its seeds by the 
wiy They are especially abundant in the prairie regions of the 
United States and Canada Examples are the old witch grass 
{Panicim captllare), Russian thistle (Sdsola pesttver)^ winged 
pngweed (Cycloloma atnplicifo- 
hum), bug seed (Conspermum 
fiysioptfoltim) and tumbling 
mustard (Stsymbnum altissi- 
mum ) 

TUMBLING MUSTARD 

{Stsymbnum altisstmum), a bi- 
ennial herb of the cress family 
(Cruciferae, g v), native to Eu 
rope and extensively naturalized 
in North Amenta, especially in 
the North western States and 
idjacent Canada, where it has be 
come a pestiferous weed It 
grows from 2 ft to 4 ft high, 
with (rect, freely branching 
stems, deeply cut leaves, pale 
yellow, mustard like flowers, and 
long, very narrow, divergent seed 
pods ( See Tumble weeds ) 

TUMKUR, a town and dis 
trict of southern India, in the 
west of Mysore state The town 
(pop 1921, 14 246), which IS 1 health resort on the Devaraya- 
durga hills, has a station on the Madras and Southern Mahratta 
railway, 43 m N W from Bangalore The area of the district is 
4,061 sq m It consists chiefly of elevated land intersected by river 
valleys A range of hills rising to nearly 4,000 feet crosses it from 
north to south, forming the water parting between the systems of 
the Krishna and the Cauvery The principal streams are the Jaya- 
raangah and the Shimsha The population in 1921 was 773,122 
The cultivated products consist chiefly of millets, nee, pulses and 
oil seeds 

TUMMEL, a river of Perthshire, Scotland Discharging from 
Loch Rannoch, it flows eastward to a point near the Falls of 
Tummcl, where it flows south east until it falls into the Tay, just 
below Logierait, after a course of m from its source in Stob 
Ghabbar (3,565 ft ) Its only considerable affluent is the Garry, 
24 m long which issues from Loch Garry (2J m long, m wide) 
About midway in its course the Tummcl expands into Loch Tum- 
mel (2J m long, J m wide), between which and the confluence 
with the Garry occur the Pass and 1 dlls of the Tummel 

TUMOUR, a term applied, from the earliest period of medical 
literature, to any swelling of which the nature and origin were un- 
known Consequently a heterogeneous collection of swellings was 
described as tumours, including such diverse conditions as an 
abscess, a tuberculous gland, the enlarged spleen of malaria or a 
cancer With the progress of bactenology and the improved tech- 
nique of histology it became necessary to separate these various 
“swellmgs” mtx) groups (i) Inflammatory or Infective Swetlmgs, 
( ’) Swellings due to Hypertrophy^ (3) Cysts, (4) Spontaneous 
Tumours, or New growths By general consent the term ‘^tumour” 
lb now restneted to the last group However, for the sake of com- 


pleteness and because climcally it is not always easy to diagnose 
the true nature of a swelling, it is necessary to touch briefly on 
the distinguishing features of the first three groups 

1 Inflammatory or Infective Swellings -—These have cer 
tain charactenstics which separate them sharply from other 
classes of swelling In the first place they are due to the irritative 
action of some micro-organism Inflammation due to microbial 
action always follows a typical course First, numbers of wander 
ing cells derived from the blood, the lymph or the connective 
tissues collect at the site of irritation, and these, with the coag 
ulable serum poured out from the blood vessels produce the hard 
painful swelling with which every one is familiar The mass may 
gradually subside or it may soften in the centre so that an abscess 
results Thus an inflammatory swelling may be solid or fluid 
according to circumstances The common inflammatory bacteria — 
staphylococcus and streptococcus — cause suppuration in the ma 
jority of cases, but a few organisms such as the different varieties 
of streptothnx, Treponema pallida, and the tubercle bacillus, 
set up an inflammation so chronic that it does not usually end in 
the formation of pus, but rather in the development of a hard, 
solid mass of very slow growth, that may persist for months or 
even years 

To the naked eye and to touch these solid inflammatory swellings 
may closely simulate the spontaneous tumours and, often, the two 
have been confused, but a micioscopical examination will correct 
the mistake in nearly every case For the minute structure of in 
fcctive swellings, whatever their situation, is almost identical 
they consist merely of an irregular collection of inflammatory 
cells, and this of itself is sufficient to mark them off from tht 
group of tumours proper To this statement tnerc is one excep 
tion for a form of malignant tumour, known as a sarcoma, may 
bear a very deceptive likeness to an mflimmatory swelling 

2 Swellings due to Hypertrophy — A tissue or organ is 
said to be hypertrophied when it is increased in size but remains 
approximately normal in structure The most familiar example is 
the hypertrophy of the skeletal muscles that follows increased 
use, or the hypertrophy of the heart muscle which helps to com 
pensate for faulty action of the valves But neither of these 
constitutes a hypertrophic swelling I or m instance of this wc 
must turn to the enlargement of the spleen that occurs in malaria 
and certain forms of anaemia, of the thyroid gland m some 
varieties of goitre, and of the lymphatic glands m Hodgkin s 
disease In each of these conditions there is an increase of ap 
parently normal tissue, and from a microscopical examination of 
the hypertrophied organ it is difficult to say that it is unhealthy 

3 Cysts — ^A cyst may be defined as a collection of fluid sur 
rounded by a wall or capsule The nature of the fluid varies ac 
cording to the site and origin of the cyst , the cyst wall is usually 
composed of a tough layer of fibrous tissue Cysts arise by the 
dilatation of a pre existing space with fluid, the central degenera 
tion and liquefaction of a solid mass, as m some varieties of cancer, 
the disintegration of blood clot as m some cysts of the brain the 
natural growth of some parasites, e g , hydatid cysts When the 
cyst wall IS tensely stretched by the pressure of the fluid within it, 
a cyst may easily be mistaken for a solid tumour 

4 Spontaneoits Tumours (Neoplasm, New Growth) — ^The 
following definition of a spontaneous tumour, or tumour proper, 
suggested by Ziegler is perhaps the most satisfactory “A neo 
plasm or tumour is a new formation of tissue, which is atypical in 
structure, serves no useful purpose to the whole economy, and the 
growth of which has no typical termination In this definition 
the words “new formation of tissue” exclude the cystic swelUngs 
the attribute ^‘atypical m structure” excludes hypertrophies, and 
the final clause “the growth of which has no typical termination” 
excludes all mflammatory swellings which progress, however 
slowly, towards either suppuration or resolution and recovery 

These tumours arise by the exaggerated and abnormal prolifera- 
tion of a single cell, or a group of cells They increase in size solely 
by the multiplication of their own cells, and the only contribution 
which the surrounding tissues sometimes make to the process is 
the formation of a “stroma,” or supporting framework of fibrous 
tissue, and even that is wanting in many cases Inasmuch as the 
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newly formed cells of the tumour resemble the parent cells the 
minute structure of a tumour, whatever its situation, recalls that 
of the tissue whence it originated A tumour growing from skin 
therefore imitates in its essential features the cell structure of 
normal skin, the resemblance of some uterine tumours to normal 
endometrium is often so close as to make it a hard task to dis- 
tinguish the one from the other, whilst the similarity of bony 
and cartilaginous tumours to true bone and cartilage is evident 
to all 

This imitation of the parent type by the spontaneous tumours 
IS one of their most remarkable characteristics, and provides a 
reliable criterion by which they may be separated from the in- 
flammatory swellings, which, as mentioned above, are all built up 
on the same general plan Consequently it is almost always pos- 
sible to determine the origin of a tumour from an examination of 
Its histological appearances, and conversely we know that an epi 
thelial tumour will never spring from a connective tissue nor a 
connective tissue tumour from an epithelium 

The spontaneous tumours are seen in every tissue and organ of 
the body, though m some they are relatively infrequent Nor 
are they confined to man, for they have been found throughout 
the vertebrate kingdom It is often stated that a higher state of 
civilization brings with it a greater susceptibility to tumour forma 
tion As to this, reliable evidence is hard to obtain, and the appar 
ent immunity of certain native races is, at least in part due to 
c irlier death and lack of sufficient observations 

It IS usual to divide the new growths into two groups The Non- 
mah^nant, hinocent or Bemgn, and the Malignant or Cancerous 
Of these two groups the malignant have attracted most attention 
and study, on account of the danger to life which they involve, 
hut in point of numbers they are greatly outweighed by the non 
mihgnant group Two or more non malignant tumours, of dif- 
ferent varieties, arc often found in the same individual, but with 
the cancers this is rare 

Non malignant Tumours — These arc usually rounded m 
shape In size the> vary enormously, a fibroid tumour of the 
uterus or a fatty tumour may be as small as a pea or may weigh 
forty pounds Often they cease growing after attaining a certain 
size, but there are very many exceptions to this, and it is seldom 
possible to predict the subsequent course of one of these growths 
They possess, however, four constant characteristics by which 
they may be distinguished from the malignant variety 

1 A non malignant tumour, whatever its size, remains localized 

to the part from which it originates It is not an “infiltrating'^ 
growth, i e , does not cat its way into the surrounding tissues, but 
rather pushes them aside and so may be called “expansive " More 
over It IS separated from them by a thin but usually well marked 
layer of fibrous tissue known as the ‘‘capsule" of the tumour and 
formed by the surrounding healthy tissues and representing their 
reaction to its presence , 

2 Non malignant tumours are not of themselves dangerous to 
life but may be so from secondary conditions to which they give 
rise They may, however, cause a great deal of pain and even 
death, when situated in special positions Thus, a small tumour 
may cause intense pain by pressing on a nerve, or dropsical swell 
mg of a limb by obstructing a vein, or death from suffocation by 
blocking the larynx 

3 Non malignant tumours never reproduce themselves in dis 
tant parts of the body More than one may be present m the 
same individual, but each arises independently 

4 A non malignant growth never recurs after operation The 
boundaries of the growth are so well defined that complete removal 
IS usually easy, and the operation is a simple and satisfactory pro 
ceedmg Apparent exceptions to this statement as in adenoma of 
the thyroid are due to later growth of an adjacent but independent 
minute neoplasm set free by removal of the pressure exerted by 
the larger one 

Malignant Tumours, or Cancers {See Cancer )— There are 
three mam varieties of malignant tumour the Sarcomata^ arising 
from the connective tissues, the Caremomataf ansing from epi- 
thelial tissues, the Endotheltomata, arising from endothebum It 
IS customary to describe them as cancers The mam features of 


these tumours are as follows — 

1 Infiltrating Nature — A cancer follows a course very different 
from that of an innocent tumour Its growth has no appointed 
termination, but continues until death , moreover it is more r ipid 
than that of the innocent tumours and docs not permit of tin 
formation of a capsule by the neighbouring tissues In conse 
quence such a tumour shows no well defined boundary, but from 
its margin fine tendrils of cancer cells, tr ivclhng bv the lymph itu 
chtnncls in all directions invade the surrounding parts and induce 
pressure itrophy of the essential tissue cells in the process Thus 
a cancer of the bre ist will attack both the skin covering it and the 
undcrl>ing muscle and bone, a cancer of the womb will cat its 
wiy into the rectum, bhddcr and even sacrum until these organs 
become to a great extent replaced by cancer cells, and can no 
longer perform their proper functions 

2 hormaiion of Si condary Groivths — In iddition to this spread 
of growth by direct extension, another eharactcnstic of malignant 
tumours is their tendency to reproduce themsclvc s in parts of the 
body far removed from the original site Ihesc secondary de 
posits or metastases, are due to the tumour cells miking their 
way through the walls of the small lymph and blood vessels and 
becoming detached m small groups by the force ot the circulation, 
by which they are earned to some distant part of the body there 
to continue their career of uncontrolled growth 

The sireomata and carcinomata differ somewhat as regards the 
path of dissemination Ihc sireomata ire tumours with blood 
containing spaces between the cells conscquintly dissemination 
usually occurs by way of the blood stream and the commonest site 
for the secondary deposits of sarcom i is the lung In carcinomata 
the blood vessels art well formed ind the growth invades the 
small hmph chinncls ind the first metistiscs are in the l>m 
})hatic glands, later, these deposits may occur throughout the 
bodv parlicularl> in the liver and other abdominal organs, the 
lungs and the bone s 

The formation of metastases is of the utmost importance from 
a clinical point of view as the success of an operation for cancer 
depends on the removal of all cells of the growth For instince 
a few months after the first ajipe irance of i cincc r of the breast 
the axillary lymph ghnds will be found to be hard and enlarged 

This me ans that some of the cells 
of the pnmir> growth hive been 
c irried m the lymph strt ira to 
these glands, and hive multiplied 
there , ronsequcntlv any open 
tion for the removal ot the can- 
cer of the breast must include 
the removal of these ghnds It 
the breast tumour only be taken 
awa> the growth will continue 
unchecked in the gl mds In 
many cases where there is no 
evident enlargement the micro 
scope reveals cancer cells and 
a. certain opinion can onl> be 
given after a microscopical exam 
ination 

In operations for cancer of the 
breast or tongue the modern 
far ictiee is to regard the lymphatic 
glands of the axilla car neck 
respectively as infected in everv 
case, however early it be and to 
remove them iccordmgly In 
other parts of the body where the 
glands are inaccessible, the only solution of the difficulty is to urge 
the removal of the tumour at the earliest possible moment 

The frequency and rapidity of metastasis formation varies 
greatly As a general rule cancer of the breast is more liable than 
other forms of growth to be followed by widespread secondary 
deposits On the other hand, in cancer of the skin secondary in- 
fection IS usually confined to the neighbounng lymphatic glands 
and m a large proportion of cases affectmg the neck of the womb 



HiSTOLOGV (J ft A CHURCHILL) 

Fig 1A — DIAGRAM TO SHOW RE 
LATIONS OF AN INNOCENT TUMOUR 
(ADENOMA) OF THE BREAST 
Showing tumour normal broast tissua 
and underlying muscular tissue 
Fig 1B — SECTION of tubular 
FIBRO ADENOMA OF BREAST X 180 
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the cancer extends locally but forms no metastases whatever 

3 Nature of Terminatton — In one or two well authenticated 
cases a malignant tumour has disappeared of its own accord with* 
out any treatment, and a natural cure may be said to have 
occurred But these form such an infinitesimal proportion of the 
whole that they do not affect the general truth of the statement 
that the universal and natural tendency of a malignant tumour 
is to cause death 

Although the separation of new growths into the mahgnant and 
non-mahgnant groups is support 
ed by their respective clinical and 
histological characters, the differ- 
ence between them is probably 
one of degree rather than of kind 
It IS beyond doubt that occa 
Sion ally a tumour which for 
years has been devoid of malig 
nant characters may suddenly be- 
come cancerous Moreover, cer 
tain tumours seem to he on the 
border line, for example, rodent 
ulcers and cancers of the parotid 
gland These are malignant in 
(hat they are undoubtedly infil- 
trating tumours, they are inno- 
cent in that they never form 
metastatic deposits Therefore it 
seems that malignancy or the re- 
verse is not to be regarded as an 
absolute and constant attribute of 
any particular tumour or class of 
tumours, but rather as an expression of the balance struck in the 
conflict between the opposing forces of the tumour and its host 

Histology of Tumours — In tumours it is generally true that 
the essential cells behave approximately m the same fashion as in 
the corresponding normal tissue In a duct or tubular gland the 
lining columnar cells are arranged in a single layer side by side 
to leave a lumen, and m tumours formed from duct like struc- 
tures the same tubular arrangement is recognizable Similarly, 
just as in a secreting gland the epithehum multiplies and breaks 
down into the secretion so in tumours formed from secreting 
ghnds the cells multiply and fill the acini (spheroidal cell carci 
noma) or in part break down into a representative of the normal 
secretion (adenoma) So also the characteristic of a connective 
tissue cell that it forms some substance around it, eg, fibrous 
tissue, cartilage or bone is reproduced more or less faithfully in 
the connective tissue tumours 
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To understand clearly the differences and likenesses that obtain 
between the malignant and the non malignant new growths it is 
necessary to compare the histology of the two groups These are 


shown in Figs la, ib, 2a, 2b, 3 
and 4 

In the adenoma the individual 
gland cells and their mutual re- 
lations resemble those of the 
normal breast from which the 
adenoma is denved and follow 
the normal arrangement very 
closely though the collections of 
cells are irregulaily disposed 
throughout the stroma Finally 
the growth is surrounded by a 
well defined capsule of fibrous 
tissue 

In the carcinoma, the re 
semblance of cancerous tonormal 
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breast cells is slight, their mutual arrangement is disturbed, the 
collections of cells are arranged in disorderly masses not enclosed 
by any sembrance of a capsule but transgressing their proper 
boundanes and invading the underlying musdes Figs 3 and 4 
show semi-diagrammatically analogous changes in the formation of 
an innocent and a mahgnant tumcfur of the intestinal mucosa and 


the skin respectively 

Speaking generally it may be said that the cells of an epithelial 
non malignant growth are fully differentiated and typical of the 
normal, whereas the cells of a carcinoma show less perfect dif 
ferentiation, are m some degree atypical and resemble rather the 
actively growing cells found at an early stage of embryonic hfe 
But it IS in the cells of a sarcoma that the widest departure from 
type IS seen A sarcoma is a mahgnant growth arising from con- 
nective tissue, but the resemblance to adult connective tissue is 
almost non-existent and the cells are essentially of an embryonic 
type These differences between the innocent and the malignant 
ceil bear out the well-established physiological rule that the less 
the functional development of a cell or tissue the greater its 
power of growth 

In theory it is always possible to distinguish with certainty be 
tween an innocent tumour ind a cancer by means of the micro 
scope In practice this is, unfortunately, not the case There are 
some tumours whose histological appearances are on the border 
hne between the two conditions, and often these are the very casts 
in which the clinical features give no direct clue to their nature 
In such circumstances it is only by taking into consideration every 
detail, that an opinion can be formed 

The Causation of Tumours. — Innumerable suggestions as to 
the causation of tumours have been put forward from time to 
time Here, reference can only be made to the more important 

First in point of time comes Vtrehow^s hypothesis that tumours 
arise as the direct result of chronic irritation or injury A cancer 
of the hp or tongue may follow the irritation of a clay pipe or a 
jagged tooth, cancer of the urinary bladder may result from the 
imtation of Bilharzia ova {^ee Bilharziasis), of the gall-bladder 
from irritation of a gall stone, of the skin from prolonged ex 
posure to X-rays But, on the other hand there must be in 
numerable instances in which such causes of irritation have not 


been followed by a tumour As 



Fig a — SEMI DIAGRAMMATIC REP 
RESENTATION OF A MALIGNANT 
(RIGHT) AND A NON MALIGNANT 


a complete explanation Virchow’s 
hypothesis is insufficient, but it 
IS certain that chronic irritation 
has, at least, an accessory or pre 
disposing influence m tumour 
formation 

Another theory is Cohnhem*s 
hypothesis of embryonic rem 
nants According to Cohnheim 
more cells are, at times, produced 
in embryonic life than are re 
quired for the development of the 
body, and a remnant is left unap 
propnated Owing to their em 
bryonic nature, these cells possess 
an exaggerated power of pro 


(LEFT) TUMOUR INVOLVING iNTES liferation and if at a later period 


TINAL MUCOSA OR ENDOMETRIUM of life this should bc Toused into 


activity by some mechanical or other form of stimulus, their rate 
of growth will outstrip that of the adult cells and a tumour will 
develop This is at best only a partial explanation which may be 
applicable to a small proportion of tumours 
The Parasitic hypothesis is still a matter of keen debate {see 
Cancer Research) In some degree cancer with its localized 


primary growth and widespread secondary deposits resembles cer 
tain infective diseases of microbial ongm, such as pyaemia where 
from a small primary site of infection the bacteria become dis 
semmated throughout the body From this analogy it was argued 
that tumour formation was due to the activity of some parasite 
But if the mode of dissemination of a cancer and of a micro 


organism bc carefully examined this analogy is found to bc false 
When a micro organism lodges in a gland or other part of the 
body, by its irritative action it stimulates the cells of that gland 
or tissue to increased activity, and any swelling that occurs is 
produced by the prohferation of those cells But when a group 
of cancer-cells is deposited in a gland the subsequent growth 
arises entirely from the multiplication of those cancer cells, and 
the gland cells take no part whatever in its formation 
At the present time the general weight of evidence seetns to 
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favour the idea that tumour formation is ultimately due to some 
intrinsic cause, whereby the normal processes of growth are dis- 
turbed, rather than to any eictrmsic cause such as microbial in 
fection Therefore it is from a careful study of the laws of growth, 
and from research directed along broad biological hnes that the 
best results are to be looked for in the future 
Clas8ificatiO0 of Spontaneotis Tumouft^Many classihca- 
tions have been suggested but one on a scientific basis is not yet 
withm reach That given below is suggested as convenient for the 
commoner varieties but owing to the complemty of new growths 
often a specimen cannot be placed m a single group and is better 
classified, for example, as a fibro myoma, myxo-chondroma, chon- 
dro sarcoma, adeno carcinoma, etc Rarer neoplasms such as the 
hypernephroma, chloroma, chordoma, seminoma and sympathoma 
are not considered here 

I MESOBLASTIC OR CONNECTIVE-TISSUE TUMOURS 
Imtocent Mahgnant 

Lipoma (fatty tumour) 

Fibroma (fibrous tumour) Sarcoma 

Myoma (muscular tumour) 

Osteoma (bony tumour) 

Chondroma (cartilaginous tumour) 

Odontoma (tumour in connection with teeth) 

Myxoma (mucoid tumour) 

Neuroma (tumour m connection with nerves) 

Ghoma (neuroglial tumour) 

Angioma (tumour composed of blood or lymphatic vessels) 

II EPI AND HYPOBLASTIC OR EPITHELIAL TUMOURS 

Innocent Mahgnant 

Papilloma Carcinoma 

Adenoma 

III ENDOTHELIAL TUMOURS (MESOBLASTIC) 

Innocent Mahgnant 

Some parotid and similar Some pleural, periboneal, and 

growths similar growths 

I Connective tissue Tumours^ (fig s)--Of the 
connective tissue group the fatty tumours are the most common 
They often arise from the hyer of fat beneath the skin on the 
back, though at times they are found on the limbs and elsewhere 
They are soft, painless dwellings, sometimes of great size, though 
usu'illy single, as many as a dozen may be present m the same 

individual Lipomata are also 
found m the abdominal cavity, 
growing from the subpentoneal 
layer of fat 

Fibroma — Pure fibromata are 
rare and chiefly seen m the 
sheaths of nerves (fig lo) 
where they are often multiple, the 
larynx, the gums forming one 
variety of so called eptdts and the 
subcutaneous tissue (painful sub 
cutaneous nodule) But almost 
all tumours contain some admix 
ture of fibrous tissue and of these 
the commonest and most important are the so called fibroids of 
the uterus {:>ee under Myoma) 

Myoma —This tumour is composed of muscle fibres, unstnated 
except jn one very rare variety rhabdo myo sarcoma Pure myo- 
mata are rare and sometimes found m the oesophagus, stomach 
and bladder In the uterus, with more or less admixture of fibrous 
tissue, and therefore better termed fibro myomata, they are very 
common They originate in the wall of the uterus, but generally 
tome to project either internally mto the cavity of the uterus, or 
externally into the peritoneal cavity, and often their sole con- 
nection with the utenne wall is a stalk or pedicle formed from the 
capsule of the tumour Fibromyomata of the uterus occur m 
married and unmamed women and are most common from 35 to 
45 y^ars of age, m girls under 20 they are almost unknown T^ey 
may attain a great size and are often multiple Not every fibroid 
^Figs 3, 6, 7, 8, 13, 14 and |6 have been redrawn from Bland Sut- 
^n’s Tumours, by permission, figs 9, 10, 11 and 12 are from Rose A 
Carlees, Surgery, by permission 




IS a source of danger or discomfort, for m many cases they are 
discovered by chance or not until after death On the other hand 
they may give rise to severe symptoms, in many different ways 
(see Gynaecology) A fibroid tends to prevent conception 
whilst, should pregnancy occur miscarnage is common, and if 

— - earned to term, labour is greatly 

impeded Occasionally a fibroid 
undergoes sarcomatous change 
Osteoma (fig 7) — Bony tu 
mours not infrequently arise from 
the bones of the head or face 
They grow very slowly, and are 
so hard that surgical removal 
may be very difficult Ihey also 
occur as irregular outgrowths 
from the bones of the limbs, and 
are then known as Exostoses (fig 
8) A common site for these is 
the inner and lower end of the 
femur, at the point of attach- 
ment of the adductor muscle and 
such a tumour seems to originate 
from an ossification of the ten 

Fio 0 — UTEXUS IN SAGITTAL SEC (ion of this mUSclc 

Chondroma (fig 9) -Cartil 
aginous tumours occur chiefly m 
children and young people, growing from the bones of the limbs 
m the neighbourhood of the joints They are frequently multiple 
especially m the hands and feet but never affect the terminal 
phalanges These tumours grow slowly and are quite painless 

Odontoma — Several varieties 

of this tumour have been de 
scribed arising in connection with 
the teeth and due to delayed or 
faulty development They may 
cause great deformity of the jaw 
I Myxofna — This is composed 

U of loose gelatinous connective 
'r tissue similar to that found in 

the umbilical cord Some nasal 
pol)rpi seem to be of this nature, 
^ ^ but true myxomatous tumours 

are rare It is, however, not un 

Fig 7 OSTEOMA of the left common for a fibroma or a sar 
FRONTAL 8.NUS (SEEN FROM BE coma to be coHverted by dcgener- 

ation mto myxomatous like tissue 
Neuroma — A pure neuroma is very uncommon, but a tumour 
known as a Pseudo neuroma is to be often found m the course 
of a nerve This is formed by a localized overgrowth of the fibrous 
tissue of the nerve sheath 

Ghoma — This variety of tumour arises 
from the neuroglia, the supporting tissue of 
rj the brim and spinal cord Consequently 

I I gliomata are only found in these two struc- 

I I turcs, and the retina which is really an 

rtojj i I extension of the brain 

, I Angioma — This consists of a mesh work 

blood vessels bound together by a small 
\ amount of fat and fibrous tissue Two va 

AJ' f neties are described (a) The simple nae 

vus, or port-wine stain, scarcely deserves to 
called a tumour It appears as a reddish- 
blue discolouration of the skin due to over 
• I.£X(>stosI8 of growth and dilatation of the underlying 
THE FEMUR PRODUCED BY blood VCSSCls ThlS COndltlOn IS most com 
THE OSSIFICATION OF monly found in the face or scalp and may 
THE TENDON OF THE be of Congenital ongm (6) In the cavern 
DDUCTOR MAGNUS nuevus the vascular hypertrophy is on 

a larger scale, and may produce a definite pulsating tumour 
Here, again the head is the usual situation (For illustrations 
see Pathology ) 

Sarcoma —This is the mahgnant type of the connective tissue 


FRONTAL SINUS (SEEN FROM BE 
LOW) 
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tumour Hence, fibro sarcoma, chondro sarcoma, osteo-sarcoma, 
gho-sarcoma, etc , are met with The general arrangement of a sar- 
coma shows a mass of atypical cells loosely bound together by 
small amount of connective tissue The 
cells vary greatly in size and shape in dif 
ferent tumours, and in accordance with the 
prevailing type the following vaneties of 
sarcoma have been described (i ) round 
cell sarcoma y (n ) sptndle<ell sarcoma, 

(ill ) melanottc sarcoma, (iv ) myeloid sar- 
coma Nevertheless the melanotic growth 
15 held by many authorities not to be of 
connective tissue origin and therefore a sar- 
coma, but epithelial and therefore a carcin- 
oma To It the non committal name 
melanoma is often given Similarly the 
myeloid variety owing to its peculiar char- Fig 9 — m u l t i p l e 
acters IS by many excluded from the group chondromata of the 
of sarcomata and placed in a separate p**^®^*** 
class “myeloma ” The round and spindle cell vaneties contain the 
great majority of all sarcomata and may occur in almost any part 
of the body, but they are es^xicially liable to attack the bones (fig 
II ) A sarcoma of bone may be either 
periosteal when it grows from the perios 
teum covering the outer surface of the 
bone, or endosteal when it lies m the med 
ullary cavity A peculiar form of sar- 
coma, by many classihed as an endo 
thehoma, is found in the parotid and other 
salivary glands 1 he cells are usually spin 
die shaped, and among them lie scattered 
masses of cartilage and fibrous tissue These 
tumours are seldom very milignant, and 
dissemination is rare (fig 12) The mela 

noma consists of cells widely irregular in 

shape and may be pale yellow or brown or 
black owing to the presence of few or many growing 
granules of pigment (melanin) in and sHEi 
among the tumour cells A melanotic sar- the fibres to be 
coma may arise from a pigmented wirt or stretched over it 
mole, or from the pigmented layers of the retina The pnmary 
growth IS usually small, but dissemination occurs with great 
rapidity thioughout the body 
Melanomata are intensely malig 
nant, whether the cells contain 
little or much melanin The 
myeloid sarcoma, or myeloma 
(fig 13), is composed of irregu 
larly shaped cells amongst which 
are large multinucleated cells 
like the myeloplaxes of bone 
marrow (set Bonfs, Anatomy 
OF, Bones, Diseases of) It is 
only found m the interior of 
bones, chiefly m those of the 
arm and leg The degree of 
malignancy is low, dissemination 
possibly never occurs, and re- 
currence after operation is rare 
II Epithelial Tumours — 

Papilloma — The familiar exam- 
ple of a papilloma is the wart, 
which IS formed by a prohfera 
tion of a few papillae of the skin 
together with the overlying 
squamous epithelial layers (fig 
3) It seems probable that some 
warts are of an infective nature, 
for instances of direct con fig ii — periosteal sarcoma or 
tagion are not uncommon and femur 

in special regions they occur in the definitely infective diseases 
gonorrhoea and syphihs Occasionally warts are pigmented, and 
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Fig 12 malignant tumour of 
THE parotid gland 


as noted above the melanoma is apt to start m such a wart 
Papillomata are also found in the bladder (fig 14), as long deh 
cate filaments growing from the bladder wall These consist of 
a connective-tissue core covered by a thin layer of epithelium 

Adenoma — (Figs 10 and ib ) The glandular tumours are com- 
mon in the breast, the ovary and the intestinal canal The struc- 
ture of an adenoma of the breast has already been described (vide 
supra), and the structure of other adenomata is on the same 
general phn, subject to the difference imposed by the tubular or 
acinous character of the gland con- 
cerned (see Gland) The mam 
features of an innocent glandular 
tumour are (a) the presence of 
a rounded, painless swelling with 
a well defined margin, (b) the 
swelling IS freely movable in the 
surrounding tissues, not attached 
to skin, (c) neighbouring lym 
phatic glands are not enlarged 

Carcinoma — The following va- 
rieties of carcinoma are de- 
scribed — 

t Squamous cell carcinoma 
(fig 4), arising from those parts 
of the body covered by squamous epithelium, namely the skin, 
lips, tongue, mouth, pharynx, oesophagus, vagina, anus and bladder 

it Spheroidal-cell carcinoma (figs 2a and 26), arising from 
spheroidal epithelium, as m the breast, pylorus, pancreas, Uver 
and prostate 

m Columnar cell carcinoma (figs 15 and 16), arising from 
columnar epithelium, as m the 
intestine, stomach and ducts of 
the breast 

The general histology of these 
tumours corresponds to that of a 
spheroidal cell carcinoma already 
described (vide supra), vanation 
between the three groups being 
dependent on the character of 
the cells Thus Keratinization is 
a common feature of squamous 
cell carcinoma and when colloid 
degeneration of a carcinoma oc- 
curs It is always either a sphe 
roidai or a columnar cell growth 
Amongst spheroidal cell carcino- 
mata great vanation occurs in 
the amount of fibrous tissue 
present, when fibrosis is very 
great the growth is often termed 
a “scirrhus ” The clinical charac- 
teristics of a carcinoma, whatever its situation, are (a) the pres 
ence of a swelling which has no well defined margin, but fades 
away into the surrounding tissues to which it is fixed, (b) when 
the tumour lies in or near the skin it becomes fixed to this and 
ulcerates at an early date, (c) the tumour is painful and tender 
though the degree of pom vanes widely, 
and in the early stages there may be none, 

(d) the neighbourmg lymphatic glands 
soon become enlarged and tender, showing 
that they are the seat of metastatic de- 
posits 

IV Rodent cancer or rodent ulcer, often 
called basal cell carcinoma, is a special 
vanety of squamous cell carcinoma ansmg 
from the germinal layer of the skm prob- ,4 _ n 1 ous pap 
ably in the close relation to the sebaceous i^loma of\he bladder 
glands It shows itself as a slowly pro- 
gressing ulceration of the skin, and is especially common on the 
face near the eye or ear The condition is one of purely local 
mahgnancy, and dissemination does not occur 
in Endothelial Tismoutu^End^thekoma is a vanety of 



Fig 13 — LOWER end of a femur 
IN longitudinal section show 
ING A myeloma 





TUMUI.US 


growth that is rather inferred on general histological grounds than 
founded upon indisputable miscroscopic or chnical characters 
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Fig ts --SECTION through advancing margin of columnar cell 
CANCER OF stomach SHOW NG (A) MUCOSA (B) SUB MUCOSA (C) 
MUSCULAR COATS (D) PERITONEUM 

Since endothelial cells lie next one another without intervening 
substance they resemble in this respect epithelial cells but em 
bryologically they are mesodermal and therefore alhed to the con 
ncctive tissue group The features of en- 
dothelial tumours therefore might be ex- 
pected to resemble now the one, now the 
other group and, indeed, there is some 
tendency to refer to the endotheliomata 
unusual varieties of growth which cannot 
well be placed in recognized groups Nev- 
ertheless a primary subdural growth or 
one of the pleural cavity cannot be glan- 
dular however much it may resemble a car- 
cinoma microscopically Growths involv 
mg proliferation of the endothelium 1 mng 
blood and lymphatic channels (perttheho 
niata) are perhaps the most convincing 
examples of endothehoma 
See also Cancer, Cancer Research 
Bibijooraphy — Ewins, Neoplastic Diseases ( 3 rd ed Philadelphia, 
1928 b bl ) , H Gilford, 7 umours and Cancers (London 1925 bibl ) , 
E H Kettle, Pathology of Tumours (2nd cd London 1925) , Sir J 
Bland Sutton Tumours Innocent and Mahgnant (7th cd London 1922 
bibl ) , Max Borst, Lehre v d Geschwulsten (Wiesbaden 1902 bibl ) , 
Allgemetne Pathologic der maltgnen Geschwulste (Leipzig, 1924, bibl ) , 
Report of the International Conference on Cancer (London, 1928) 

(W S L-B) 

TUMULUS, an artificial mound of earth or stone, usually 
conical in shape, erected either as a memorial, or over the grave 
of a royal personage, noble or hero, or the relic of a saint 
funerary tumuli are sometimes known as barrows (gv) 
TUKBRIDGE WELLS, a municipal borough and inland 
watermg-place of England, chiefly m the Tbnbndge parliamentary 
division of Kent, but extending into the eastern division of Sussex, 
32 m SE by S of London by the S railway Pop (1921) 
35)551 It owes its popularity to Us chalybeate spnng and its 
beautiful situation m a hilly wooded district The wells are situ- 
ated by the Parade (or Pantiles), a walk associated with fashion 
since the time of thar discovery It was paved with pantiles m 
the reign of Queen Anne Reading and assembly rooms adjoin 
the pump-room The town is built in a picturesquely irregular 
manner, and a large part of it consists of districts called ‘‘parks'' 
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occupied by villas and mansions On Rusthall Common about a 
mile from the town is the curiously shaped mass of sandstone 
known as the Toad Rock, and a mile and a half south-west is the 
striking group called the High Rocks The Tunbridge Wells sana- 
torium is situated m grounds sixty acres m extent Five miles 
south-east of Tunbridge Wells is Bayham Abbey, founded in 1200, 
where rums of a church, a gateway, and dependent buildings adjoin 
the modern Tudor mansion The vicinity of Tunbridge Wells is 
largely residential To the north lies the urban district of South 
BOROUGH (pop 7,102) There is a large trade m Tunbridge ware 
which mcludes wood tables, boxes, toys, etc , made of hard 
woods, such as beech, sycamore, holly, and cherry, and inlaid 
with mosaic Tunbridge Wells was incorporated in 1889 
The town owes its rise to the discovery of the medicinal springs 
by Dudley, Lord North, m 1606 Henrietta Maria, wife of Charles 
1 , retired to drink the waters at Tunbridge Wells after the birth 
of her eldest son Charles Soon after the Restoration it was 
visited by Charles II and Catherine of Braganza It was a 
favourite residence of the princess Anne previous to her acces 
Sion to the throne, and from that time became one of the chief 
resorts of London fashionable society In this respect it reached 
its height in the second half of the i8th century, and is specially 
associated with Colley Cibber, Samuel Johnson, Cumberland the 
dramatist, David Gamck, Samuel Richardson, Sir Joshua Rey- 
nolds, Beau Nash and Mrs Thrale The Tunbridge Wells of that 
period IS sketched m Thackeray’s Virginians 
TUNDRA, the cold, desert, treeless plains which form the 
Arctic lowlands of Europe and Asia The name is also generally 
applied to a similar area m North America The word is of 
Russian origin and means a marshy plain The prevailing low 
temperatures are consequent on high latitude and proximity 
to the frozen northern ocean and result m very scanty vegetation 
TUNGABHADRA, a river of southern India, the chief 
tributary of the Kistna It is formed by the junction of two 
streams the Tunga and the Bhadra, which both rise in Mysore 
in the Western Ghats Ihe united river for nearly all its course 
forms the boundary between Madras and the dominions of the 
nizam of Hyderabad On its right bank stood the capital of the 
ancient Hindu dynasty of Vijayanagar, now a wilderness of rums 
T’UNG-CHOW, a city in the province of Chih li China on 
the banks of the Peiho, 12 m E of Peking Its population is 
estimated at about 50,000 

It IS situated at the highest point of navigation of the Peiho 
and IS the port of Peking It is an old settlement known to the 
founder of the Han dynasty (206 bc) as LuHien, under the 
T’ang dynasty (ad 618) its name was changed to Huan Chow, 
and at the beginning of the 12th century, with the advent of the 
Kin dynasty, Huan-Chow became T’ung Clhow During the Boxer 
outbreak m 1900 T’ung Chow was occupied by the alhed armies, 
and a light railway built connecting the city with Pebng 
TUNGKWAN, a Chinese fortress near the junction of Wei- 
ho and Hwang-ho The way down the valley is hemmed in by 
great loess walls, sometimes on one side of the valley, sometimes, 
as at Tungkwan, on both The river is rapid and flows, at places, 
over a rocky bed, so it is unsuited for navigation in this region 
TUNG OIL Two varieties are known, differing slightly in 
their physical properties, termed Chinese Tung Oil (China 
wood oil) and Japanese Tung Oil according to the country of 
origin In China the oil is prepared from the seeds ot Aleurites 
cordata, these are roasted m flat dishes over a fire, then coarsely 
powdered and expressed in primitive wooden presses The kernels 
which contain up to 53% of oil yield in practice about 40% The 
pale yellow oil for exportation, known as “white tung oil” is ob- 
tained by expressing the seeds m the cold, the hot-pressed oil — 
“black tung oil” — ^is dark brown in colour and possesses a strong, 
unpleasant odour Chinese tung oil has the highest specific gravity 
(0940 to 0944) of all known fatty oils, with the exception of 
castor oil, and the highest refractive index The characteristic 
property of Chinese tung oil is the readiness with which it be 
comes polymenzed, setting to a hard jelly on being heated for a 
short time to a temperature of 250® Centigrade Polymenzation 
IS also induced by dropping saturated solution of iodine on to the 
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surface of the oil, which immediately solidihes The pronounced 
dr3nng properties of tmg oil render it suitable for use m the 
manufacture of paints and varnishes In China it is further used 
for water proofing paper Tung-oil trees have been successfully 
introduced in the United States in the north central part of 
Flonda where more than 1,500 acres are planted Up to 1939 aU 
available seed was being used for planting More than 100,000,000 
pounds of the oil arc imported annually and it is hoped that 
eventually the domestic supply will meet American needs (See 
also Oils and Fats , and M Toch, Chemistry and Technology of 
Patnts, 1926) (E L ,G H W) 

TUNGSTEN The name tungsten means “heavy stone” 
(Sw tung^ heavy, sten, stone), and directs attention to the high 
specific gravity of the element and its ores (Symbol W, atomic 
number 74, atomic weight 1840) Up to the middle of the 
1 8th century the mineral then known as tungsten, but now called 
scheelite, together with wolfram, were both considered to be ores 
of tin In 1781, K W Scheele showed that this mineral con 
tamed a peculiar acid, which he named tungstic acid, combined 
with lime as a base, and m the same year Bergmann advanced the 
opinion that the new acid was a metallic calx Two years later 
the Spanish chemists, the brothers d’Elhuyar, proved that this acid 
was present m wolfram, and by heating the acid with carbon pro- 
duced metallic tungsten for the first time 

Tungsten occurs in nature m the form of tungstates of iron, 
manganese and calcium, which may be divided according to their 
crystalline form into two groups The iron and manganese tung 
states, crystallizing m the monoclmic system, form the wolfram 
group whilst calcium tungstate or scheelite belongs to the tet- 
ragonal system Pure iron tungstate (FeWOi) is known as ferber- 
ite and pure manganese tungstate (MnWOi) as hubnerite The 
mineral wolfram or wolframite is normally a mixture of these 
two compounds in varying proportions Wolfram generally occurs 
in columnar, blade like or massive forms, though sometimes it is 
found in well formed prismatic or tabular crystals It breaks up 
readily into thin flakes and its specific gravity ranges from 7 2-7 5 
The colour may vary from nearly black to a brownish tinge char- 
acteristic of specimens rich m manganese Scheelite or calcium 
tungstate (CaW04) may occur m the form of well developed 
crystals which are usually double tetragonal pyramids, but fre 
quently it is found in a massive form with four good cleavages 
The specific gravity is about 6 and the colour variable It is gen- 
erally grey, pale-yellow, or pale brown, rarely green or reddish, 
with a waxy lustre The world’s principal supplies of tungsten 
ores have come from China, Burma, Japan, Australia, Bolivia 
and the United States 

Extraction and Manufacture. — ^The tungsten content of the 
ore as mined is usually 05 to 20%, so that a concentration pro- 
cess IS necessary for extraction The wolfram m the ore is associ- 
ated with quartz and other gangue matenal, but it can be readily 
separated from these impurities owing to its high density To 
remove cassitente (SnOj) which is present m a large proportion 
of wolframite ores, magnetic methods are employed Wolfram 
containing iron, is fairly magnetic, whilst cassitente is not at 
traded as a rule even by powerful magnets With scheelite, for- 
tunately, the association of cassitente is not common, otherwise 
(since scheelite is non-magnetic) chemical processes would have 
to be employed to effect the separation 

Many methods are available for the extraction of tungsten from 
its ores but the general prmciples involved in the extraction from 
wolfram may be illustrated by a brief summary of the sodium 
carbonate fusion process The concentrate, after removal of cas- 
sitente and other deleterious impunties, is mixed with excess of 
sodium carbonate and heated in a reverberatory furnace to about 
1,000® C in an oxidizing atmosphere Thereby sodium tungstate 
IS produced, and the iron and manganese present are converted 
to oxides 

4FeW04*i-08"f*4^^a^^9 ** 

6 MnW 04 + 0 ,+ 6 Na 8 C 0 * « 6Na8W04+2MnA+6C08 

The soluble sodium tungstate is extracted with boilmg water and 
on treatment with boihng hydrochloric acid an amorphous yellow 


precipitate of tungstic acid (H8WO4) is obtained which yields 
WOt on calcmation In the preparation from scheehte the finely 
ground ore is decomposed with hydrochloric acid, whereby cal- 
cium chloride passes into solution, and tungstic acid, together 
with insoluble impunties like silica, remains as a sludge 

CaWO*+2HCl - Caa-t-H*W04 
To purify the tungstic add produced in these processes, it may 
be dissolved m ammoma and crystallized out as ammonium para- 
tungstate, 5(NH4)80 ,i 2W0 »,»Hj 0 This is decomposed by hy- 
drochloric acid to yield purified tungstic acid, or ignited m air to 
tungstic oxide (WOt) 

Freedom from impurities and a suitable physical condition are 
absolutely necessary if tungsten is to be used for incandescent 
lamps or for wireless work In this case, the method universally 
adopted for the preparation of the metal is reduction of the 
oxide by hydrogen, whereby the tungsten is obtained as a powder 
For alloying purposes, however, where greater latitude is allowed 
m the amount of impurity and where the physical condition of the 
metal is of minor importance, the oxide is reduced by carbon and 
the resulting powder used for tungsten steels and other alloys 

The high melting pomt of tungsten precludes its mdustrial 
manufacture in the cast state from the powdered metal, and even 
if this were possible the product would be of httle value as it 
would be both brittle and difficult to work mechanically From 
the researches of Coolidge, who took out his first patent in 1906, 
a process has been developed which is capable of producing a 
fine tungsten wire that can be manipulated with little more diffi 
culty than any other fine wire In this process the powder is 
compressed in a hydraulic press into bars which are then heated 
to a high temperature in a furnace m an atmosphere of hydrogen, 
whereby a strong but brittle product results This is now con- 
ve’-ted into rods by a mechanical hammering process in which the 
metal, previously heated to 1,500® C in an electric furnace in a 
hydrogen atmosphere, is subjected to 10,000 blows per minute m 
a special swaging machine Further reduction of the diameter of 
the wire — usually from imm — is effected by drawing through 
dies Tungsten wire can be drawn to ooiimm diameter, whilst 
by immersion for 45 seconds in a fused mixture of sodium nitrate 
and nitrite at 340® C a wire of diameter 0 014mm is umformly 
reduced to 0007mm 

Physical and Chexnical Proper ties* — ^Tungsten in the form 
of wire or sheet is dull white The physical properties alter with 
changes in the structure of the metal, so that values for density, 
tensile strength, specific electneal resistance, etc , vary with the 
stage of swagmg or drawing The theoretical value for the density 
of pure tungsten, calculated from the atomic spaemgs, is 1932 
The probable melting pomt is 3,382® C, although the value 
3,267® ±30® C IS also quoted Tungsten has the highest melting 
point of the metals X Ray analysis shows that tungsten has a 
body-centred cubic lattice, the length of the cube edge being 
3 155^:0001 A For further physical data, see C J Smithells, 
Tungsten (1926) Tungsten undergoes no appreciable oxidation 
on heating m air below red heat nor does it react with mtrogen, 
except when m the state of vapour It is very resistant to the 
action of acids, neither aqua regia nor hydrofluoric acid attacking 
it to any appreciable extent The best solvent for the fused metal 
is a mixture of concentrated mtnc and hydrofluoric acids Aque 
ous alkahs are without action but fused alkalis dissolve the metal 

Tungsten m its compounds exhibits valencies of 3, 4, 5 and 6, 
whilst, in addition, compounds of the empirical formula WRi 
(where Rs=Cl, Br, or I) are known In the case of chlondc, how- 
ever, the molecular formula is WtCk The tnoxide WOi is a 
bright canary yellow powder which becomes dark orange when 
heated and fuses between 1,300®-!, 400® C It is insoluble in 
most acids including aqua regia but hydrofluoric acid dissolves it 
With aqueous alkali hydroxides or carbonates it forms tungstates 
containing varying proportions of WOa to metallic oxide A hexa 
chlondc and hexafluoride are known The compounds [WOjCl*], 
K,[WOCli], K4[W(CN)$] exhibit tungsten with co-ordmation 
numbers of 4, 6 and 8 

AppUcatiiiiifir-Tungsten finds wide application aa a filament 
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m electnc lamt)s, and as it has a hardening effect on other metals 
with wUcb It is alloyed it is a constituent of some of the most 
important industrial alloys Tungsten steels are employed in the 
manufacture of cutting tools and permanent magnets The stellite 
allojrs containing cobalt, chromium and tungsten arc extremely 
hard and are used for cutting tools and surgical instruments, as 
they are not affected by organic acids and ordinary antiseptics 
Other uses of the metal include X-ray targets, thermionic devices, 
galvanometer suspensions, electrical contacts, refractory crucibles, 
etc (W Wa) 

TUNGSTEN STEEL The earliest alloy of this type is 
Mushet steel {qv) It contains from 5 5 to 9^0% of tungsten 
and also carries enough manganese to give it air-hardenmg 
properties and to class it as a quaternary alloy This article 
considers principally commercial ternary alloys of tungsten High 
carbon steels containing tungsten up to 6% are essentially water 
hardemng steels {See Iron and Steel Heat Treatment, 
Meiallography ) The atoms of tungsten, being so much larger 
and heavier than those of iron, diffuse comparatively slowly in 
solid metal, so that a high temperature is required for solution 
before the quench Accumulation of carbide particles upon 
tempenng is also slow, hence the ability of tungsten steels to 
hold their hardness at high temperatures Tungsten carbide also 
has a very high intrinsic hardness, approaching that of the 
diamond For keen edged tools tungsten in the alloy seems to 
prevent small particles from being tom away during use, and 
thus retards dulling 

Steel containing 09% carbon or more together with i to 2% 
tungsten is used for hack saw blades and for reamers, broaches 
and other tools which must show a minimum change in dimension 
after heat treatment Steels with 1% carbon or more, and 3 to 
7% tungsten, are much used for '‘fast-fimshing'’ tools to cut 
hard metals or to make a fine smooth cut on softer tough metal 
Dies for cold drawing wire and other shapes are made of higher 
carbon steels (2%) with tungsten ranging from i to 12% Dies 
with the higher tungsten percentages are used for the harder 
metals or the finer wires 

Chromium is often added to facilitate the diffusion of tungsten 
When o 5% or more is present the alloy may crack during water 
hardening An oil quench, however, will harden it through to the 
centre Chromium also causes the useful hardness to be retained 
at higher working temperatures For working hot metal tools 
would be made of 03% carbon steel with 10% tungsten and 
3i% chromium (known as “semi-high-speed”) Permanent mag 
* nets for electric meters, magnetos, radio and telephone equipment 
absorb annually several thousand tons of steel containing 07% 
carbon and 5 to 6% tungsten 

In tungsten iron alloys, substantially free from carbon, tungsten 
has the property of lowering the temperature at which delta iron 
changes to gamma iron and also of raising the temperature at 
which gamma changes to alpha iron Consequently the American 
metallurgist W P Sykes was able to show that no gamma iron 
IS formed in carbon-free alloys containing more than 7% tungsten 
Such an alloy is permanently austenitic, and cannot be hardened 
or tempered by heat treatment In the alloys containing more 
tungsten the compound FeaWa appears, its solubility decreases 
with the temperature, and it is precipitated throughout the metal 
at a slow rate To harden such an alloy it is necessary to anneal 
or ‘‘age” it at a moderate temperature for several hours or days 
Brmell hardness numbers indicate the extent of this action 

^ BnmU 


Carbon free ii’on 70 

Carbon free solid solution alloy, 80% iron, 20% tungsten 160 
Above after aging 330 

Carbon free aged alloy, 78% iron, 22% molybdenum S30 


Such aged alloys Of iron and tungsten and of iron and molybdenum 
(tungsten and molybdenum being very similar chemically) form 
excellent wire drawing dies, and have given 10 to 40 times the 
service that can be had from best high speed steel before the 
edge needs re-dressing (See Iron and Steel, High Speed 
Steel ) (]5 E T ) 

TUNGUSES, a widespread north Asiatic people They are 
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the Tung Im of the Chinese, probably a corrupt form of tonkt or 
donkt, that is, “men” or “people ” The Russian form Tungus 
wrongly supposed to mean “lake people,” appears to occur first 
in the Dutch writer Massa (1612), but the race has been known 
to the Russians ever since they reached the Yenisei The Tungus 
domain stretches from long 60® E to the Pacific ocean and from 
the Arctic to the Chinese frontier The Tunguses are known to 
the Samoyedes by the name of A^ya or “younger brothers ” The 
Oroches, Chapogir, Goldi, Lamut, Manjour, Manegre and Oroke 
are partly in Manchuria and are Tungusic The Tungus type is 
essentially Mongohe, with broad flat features, small nose, wide 
mouth, thin lips, small black and somewhat oblique eyes, black 
lank hair, dark olive or bronze complexion low stature, averaging 
not more than 5 ft 4 in The square shape of the skull and the 
shm, wiry, well-proportioned figure are features especially of the 
typical Tunguses They are classed according to their vanous pur 
suits, as Reindeer, Horse Dog, or Sedentary Nomadic and Wan 
dermg Tunguses A few have become settled agriculturists, but 
the great bulk of the race are still essentially forest hunters, using 
the remdeer both as mounts and as pack animals Nearly all lead 
nomad lives in pursuit of fur beanng animals, whose skins they 
barter in exchange for provisions, clothing and other necessaries 
of life The national costume shows in its ornamentation and 
general style Japanese influence, due to intercourse at some period 
previous to the spread of the race to Siberia Many of the Tungus 
tribes are reckoned as “Greek Christians”, but most of them are 
still Shamanists and nature worshippers, secretly keeping the teeth 
and chws of wild animals as idols or amulets, and observing 
Christian rites only under compulsion I amily and exogamic dan 
organization is relatively strong Intercourse begins before mar- 
riage as soon as a portion of the bride price has been paid Some 
practise polygamy Exchange marnages occur The leviratc is 
common A man may take his son’s widow Cousin marriage 
occurs and tree burial (qv) is found among them 
See M Czapheka, Aboriginal Siberia (1914) 

TUNICATA, a well marked class of m irine amm ils normally 
distinguished by the possession of an external cuticle of cellulose 
(the time or test)^ and of two more or less promment nphons, one 
inhalant, the other exhalant, leading into corresponding internal 
chambers (the branchial sac and atrium) y which communicate with 
one another by a system of ciliated gill slits or stigmata These 
maintain through the body a circulation of sea water subservient 
both to food-collection and respiration The class was instituted 
and named in 1816 by Lamarck who included the fixed Solitary 
Ascidians or Sea squirts (the Tethya of Aristotle) and the Com 
pound Ascidians, which form colonies by budding (first dis 
tmguished from Alcyonanan polyps in the previous year by 
Savigny), together with various pelagic free swimming forms 
(Tkalta, Salpa, Pvrosoma) at that time very imperfectly known 
The minute tailed Appendicularnns, first described in 1819 by 
Chamisso, were added to the class thirty years later either as 
larval forms (Joh Muller, Krohn, Vogt 1846-1854) or as i 
definite adult type (Huxley, 1851) 

^‘Acephalous MoHusca Cuvier (1798, 1815) ranged the 
Ascidians alongside the bivalved Lamelhbranchs as “Acephalous 
Mollusca,” being led to this view by the similarity of their siphons 
and by the interpretation of the combined branchial sac and 
atrium as a mantle cavity containing a pair of “branchial mcm 
branes ” The opening of the oesophagus into the branchial sac 
was regarded as the true mouth This view dominated zoology 
until 1871, when it became clear, as a result of kowalevskys 
observations on the development, that the so called “branchial 
sac” was simply a dilated pharynx, and that the real affinities of 
Tunicata were with the Vertebrates, owing to the larval possession 
of notochord, dorsal nerve tube and gill slits The group is now 
recognised as forming with Amphtoxus (qv) the lowest section 
of the Chordata, the subphylum Protochordata of Balfour 
The feature which, above all others, distinguishes this sub 
phylum from the rest of the Chordata is the possession through 
out life of an endopharyngeal aliary feeding mechanism of sub 
divided gill shts, glandular endostyle, and ciliated penpharyngial 
bands This apparatus beautifully adapted for straining off nn 
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nute floating particles is still represented by vestiges in Vertebrate 
embryos (c/ development of thymus and thyroid glands, which 
are modified remnants of tongue-bars and endostyle) Thus the 
Protochordata have the unique interest of preserving some of the 
characters of the immediate ancestors of the Vertebrata 

Apart from this the class Tunicata presents a number of special 
features of considerable physiological interest, such as the pres 
ence in the test of “animal cellulose" CqHio 06), the 

presence in the blood cells of the rare element Vanadtumt which 
probably acts as a catalyst, and, with its five oxides, accounts for 
the diversified colouring of these animals (Henze, 1911-1913, 
Hecht, 1918), the reversibility m the direction of the heart-beat, 
the prevalence of gemmation of different types, whether simple or 
complicated by polymorphism, and, in Appendiculanans, the 
phenomena of cell reduction and of partial neoteny 

Classification — ^With the exception of a few imjierfectly 
known forms, existing Tunicata fed! readily into one or other of 
three sub-classes named by Herdman (1891) Ascidiacea, Tha- 
liacea and Larvacea The first includes the fixed Ascidians, both 
simple and compound, the second the pelagic, tailless, free 
swimming t>pes reproducing by budding (inclusive of Pyrosoma^ 
which Herdman referred to the Ascidiacea), and the third the 
minute solitary, tailed, Appendiculanans The name Larvacea, 
\however has not received general recognition, and is here re 
^daced by Gegenbaur’s older (1878) and in other ways more 
airceptable term Copdata (from Kopelates, oarsman, sculler) 

F'he order in which these groups are here presented is believed 
to rb’present the natural, or phyletic sequence, but the pelagic 
Ihaha^cei and CopeUta, though far less rich in numbers and 
variety ^Hhan the Ascidiacea, are treated in greater detail, both on 
account ^of their importance to students of evolution, and from 
the fiict thl^it our knowledge of them has been greatly extended by 
the oceinid^cxpeditions of recent times, which renders more com- 
plete treitnAent desirable The classification adopted will per 
hips be moj/re readily intelligible as a record of Tunicate evolu- 
tion if it bew added that the ground plan of the Tunicate pharynx, 
like that ofx AmphtoxuK, consists of a median ciliated and glandu- 
lar groov(?i below (the endostyle) flanked by gill slits of the 
intpItwxtK.^ pattern on either side le, each U shaped, completely 
bisected hhjy a tongue bar and each half (or protosttgma) further 
divided ir' Uo a row of stigmata by outgrowth of processes {symp- 
Hadae) if from the tongue bar It should also be noted that the 
powtrg of budding is assumed to have been possessed by the earliest 
'^iunicata, since m some form or other many solitary Ascidians, 
even Amphwxtis and Appendiculanans, retain structures which 
are probably vestiges of the endodermil budding organ or epu 
Lordtum {S^e below ) Indeed of budding has probably been 
no blight factor in the evolution of the later forms both fixed 
and free, by releasing energy for increased size and longer life, or 
more continuous muscular activity 

Class Tunicata 

Unsegmented, hermaphrodite Protochordata with an atrio-cloacal 
cavity, a recurved intestine and a gelatinous resistant cuticle or 
test of cellulose 

Order / Ascidiacea 

Sessile, with dorsal atnopore {doacal siphon), pharynx with 
transverse rows of ciliated stigmata, variously shaped, and an 
internal accessory apparatus of ciliated bars, ridges or papillae 

Section I Entcrogona, Perrier, sens^ lat (» Endobl^ttca, 
Garstang) — Gonads unpaired, lodged in the intestinal loop or 
projecting behind it* buddmg epitardial, larva with cerebral 
eye and otolith 

Suborder i Phlebobranchia, Labile Dictyohranchta, See- 
liger) — Pharynx with accessory, tubular, internal longitudinal 
vessels often supporting ciliated papillae, intestinal loop usually 
alongside pharynx, budding rare (Perophora, Diazona), the epi- 
cardium m other cases sterile {Ciona) or absent 

Families Perophondae, Diazomdae, Cionidae, Pballusiidae 
(««Ascidiidae), Corellidae 

Suborders Haplobranchu, Lah emend Garst (mKrtkobran^ 


ckia, Seeliger) Pharynx without internal longitudinal vessels or 
bars, but with transverse ciliated ndges (horizontal membranes) , 
body elongated, with distbct abdominal region, i e , intestinal loop 
always behind the phar3mx, budding universal 
Families Clavdmdae (mcludmg Dtstoimdae^^Polycttoridae), 
Gonads m intestinal loop, heart alongside, budding purely epi- 
cardial, Dtdentmdae, Intestinal loop short, gonads projecting, 
budding epicardio-mtestinal, Polyclmtdae {^Synotesdae, Hart), 
Gonads and heart bebnd the intestinal loop, buddmg by post 
abdominal (rarely abdominal) fission 
Section II Pleurogona, Perrier (^Penblasttca, Garst ) Gon 
ads parietal (m atrial wall), usually paired, body compact, 
budding penbranchial (lateral) , larval bram with otohth, but no 
separate eye, larval suckers reinforced by a peripheral ring of 
adhesive papillae 

Suborder 3 Stolidobranchia, Lah (^Ptychobranchta, See 
liger) Pharynx with internal longitudinal bars, not tubular ves 
sels, its walls often folded longitudinally, or with clusters of bar«^ 
representing folds, buddmg rare (Botrylltdae, Polystyehnae) , 
epicardium vestigial or absent 

Families Botrylltdae, Styehdae {^Tethytdae, Hart), Tethyt 
dae (Huntsman, not Hartmeyer, ^Pyurtdae, Hart, formerly 
Cyntfmdae), Molgultdae (mtCaestrtdaef Hart) 

Order II Thalucea 

Pelagic, with mouth and atnopore at opposite ends, pharynx with 
persistent undivided protostigmata, budding from a complex 
ventral stolon, containing both pharyngeal and penbranchial out 
growths 

Suborder i Pyrosomata has the following charactenstics 
Oozooid incompletely developed Blastozooids forming a perma 
nent colony, each hermaphrodite and capable of budding Proto 
stigmata numerous, and crossed by internal longitudinal bars 
A cerebral eye, and a sub neural gland, with duct and ciliated 
funnel, always present Fam Pyrosomattdae — Colony a hollov 
cylinder closed at one end, the zooids imbedded in its walls 
mouths outside, atriopores inside, and endostyles towards the 
closed end (the starting point) Each zooid has a pair of trans 
verse lateral muscles connected with fibres in the common test 
(colonud muscular system) A single egg develops in each cloaca 
into a ring hke primal colony of 4 zooids {tetrazootd colony) 
Phosphorescent 

Pyrostremma, nov gen (from stremma — a twist or sprain 
^Pyrosomata fixata) Protostigmata oblique, a cloacal languet 
“colonial” muscle crossing the pharynx, also an anterior biradiatt 
muscle plexus, concentrated dorsally Stolon multi annulate, buds 
not migratory Orifice of colony guarded by 4 test processes con 
taming muscular test vessels Two species, P sptnosum, agasnm 
Pyrosoma, s str {^spyrosotmta ambulata) Protostigmata at 
right angles to endostyle No cloacal languet or anterior muscle 
plexus “Colonial” muscle crossing the cloaca Stolon short, buds 
carried to their places by phorocytes Orifice of colony with 
sphincter in a test-diaphragm contammg vascular processes, e g 
P atlanticum, vertictllatum, etc 
Suborder 2 Doliolida (^Cyclomyana) is characterized by 
Oozooid asexual, free-swimmmg, and buddmg freely Penbran 
chial cavities shallow Pharynx without internal longitudinal bars 
Peripharyngeal bands twisted spirally at their dorsal junction 
(ciliated spire) Protostigmata m oozooid few (4 pairs), forming a 
transverse senes behind the endostyle, in blastozooids more num 
erous Oozooid with a dorsal outgrowth to which the free buds are 
carried from the ventral stolon by phorocytes Blastozooids poly 
morphic, the first being nutritive and sessile (trophozoouHs), the 
second sterile and locomotive (phorozootds), the last sexual 
(gonozootds) Cloaca postenor, atnopore terminal Intestine m 
oozooid uncoiled, with postenor anus A subneural gland, with 
duct and ciliRted funnel Fye absent 
Fam I Dohopstdae Atna and protostigmata entirely behind 
endostyle Ciliated spire behind the bram Somatic muscles not 
forming loops Stolon extended on to dorsal outgrowth Blasto- 
zooids globose, arranged on the outgrowth m groups, not rows 
Dolwpsis, («^Anch$ma, Esch) (Oozooid known only by 
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TYPES OF THE VARIOUS ORDERS OF TUNICATA 


1 ^*®*^**®*® lop ''ow Phlebobranchia middle row Haplobranchia bottom Stages m retrograde evolution a Ascldian (cionid) b Pyrosoma (blasto 
rovv btol dobranchia 2 Pyrosoma colony and a tingle zoold 3 Dolloptit zoold) c Doliollum (oozooid with gonads) d Appendicularian with 

n gonozooid oozooid and phorozoold dorsal fragment oozooid rudimentary gonads 7 Clavelina showing two stages of buds 8 Budding 

uoiiollum (bottom) 4 Salpida Salpa fusiformis oozooid (top) and a Hypothetical Protunicate b Protothaliaoean c Endoblastic asoidian 

oiastozooid (below) 5 Copelata Top row across Oikopleura Fritlllaria (Enterogona) d Periblastio ascidian (Pleurogona) 
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fragmentft of dorsal outgrowth) Pborozooids and gonozooids 
with a praeoral and a supracloacal tentacle, lacking m the tropho- 
aooids Somatic muscles a pair of S shaped strands 
Fam II Dohakdae Oozooid and locomotive buds barrel 
shaped, the former with 9, the latter with 8, muscular hoops 
Oozooid with an otocyst on the left side, and 4 longitudinal rows 
of buds on its dorsal process — ^trophozooids along the sides, 
phorozooids down the middle, the latter carrying gonozooid buds 
on their stalks of attachment Trophozooids with gaping mouth 
and half obliterated cloaca Phorozooid and gonozooid without 
supra-cloacal outgrowth or otocyst Ciliated spire before the 
brain Stolon short, buds all migratory 
Dohoknay Borgert All protostigmata (<50) in a transverse 
senes behind endostyle Intestine U*shaped, e g , Z) tntdlerty 
D krohm (with 3 pairs of lateral vascular appendages) Doho- 
lum, Q and G with antero dorsal atrial extensions m gonozooid, 
carrying numerous additional protostigmata Intestine directed 
backwards or twisted to right, e g , D denttculatum 

Suborder 3 Salpida (^Destnomyarta) 

Oozooid (solitary form, or nurse) asexual, free swimming and bud 
ding freely, in general resembhng the blastozooids, but tending to 
greater size (often twice as large) and muscularity Blastozooids 
all locomotive and hermaphrodite Cloaca dorsal, atnopore pos 
terodorsal, separated from pharynx by an oblique median vascular 
tract (the gtll)^ with transverse ciliated stripes and an elongated 
gap on either side Muscles as transverse bands often connected 
dorsally (te , Desmomyanaii), usually incomplete ventrally (te , 
Hemimyanan), with a tendency to polymerisation and elongation 
of tloacal siphon in oozooid Oesophagus ventral Gut a smistral 
loop, protruding as a postero-ventral hernia, or compressed into 
a compact ‘‘nucleus ” A cerebral eye, but no otocys^ No typical 
neural (hypophysial) gland, but a detached ciliated pit m front, 
and below the brain a pair of peculiar pharyngeal diverticula 
(extra neural glands) ^ unpaired m Ihetys, rarely absent (Thalta) 
Stolon long Buds at first vertical m a linear senes, then 
in two alternating rows with atnopores outwards, finally adher- 
ing to one another merely by papillae (usually 8) Portions de 
t ached at intervals as free colonies, usually in chains, rarely 
wheels (aggregated or chain forms), certain features of the blasto 
zooids being related to this phase (asymmetry of right- and left 
hided individuals, elevation and forward rotation of eye, adhesive 
orgins, etc) Ultimately the blastozooids become free and give 
rise to embryos (usually i each) with placental development 
Salp Classification — The classification of Salps has hitherto 
been based on the idea that a Doliolum like arrangement of 
muscle bands and an elongated intestine are primitive for the 
group, as exemplified in Cyclosalpa It is not easy to reconcile 
this view with the retention by Salps of a dorsal cloaca, smistral 
intestinal loop, and bud retaining stolon, pnrmtivc features which 
have been lost by every Doholid It is more probable that the 
musculature in both groups was originally plexiform (cf Pyro- 
stremma), that Salps have retained this condition more completely 
than Doliohds (the blastozooids more completely than the 
oozooids), and that the partial resemblances of certain oozooids to 
Cyclomyana are examples of simple convergence 
Pending completion of certain investigations on the endostyle 
(Garstang and Platt, 1928), some results of which are here 
embodied, the following attempt at a phyletic grouping of the 
various forms is provisional Metcalf’s sub genera (1918) are 
adopted as natural groups of species, though the homogeneity 
of the RUteriella group is not above question In R ambotnensis 
the marginal bands of the endostyle are a53mimetncal 
Abbreviations M Muscles, OZ » Oozooid, BZ ** Blastozo- 
oid The fractions represent the number of conspicuous muscle- 
OZ 

bands in — , omitting those of the siphons Unless otherwise 
JdZ 

Stated the muscles are complete dorsally and incomplete ventrally, 
and the embryos are single on the right cloacal wall 
Fam I Salpidao >^Colonm as chains Intestine in a smistral 
loop, or if elongated (RittemUa), produced backwards (1 ) In- 
testind hernia moderate Marginal bands of endostyle sym- 


metncal (Traustedtm?) 

Sub fam i Pegeinm — M m two small dorsal bundles, fork 
mg laterally, nearly ahke in OZ and BZ a pair of “tails” m BZ 
— Traustedtta, I-, with radiating appendages m OZ, Pegea, } 
endostyle deep 

Sub fam 11 lastna^ — M separate, but incomplete dorsally 
m OZ, embryos 3-5, endostyle shallow, the accessory gland 
tract reduced or obsolete lasts, I-, no tails, Thetys, tails 

m OZ 

(11 ) Intestinal hernia inconspicuous or absent Marginal bands 
asymmetneal, the left vestigial or absent 
Sub fam 111 Thahmae — M usually grouped (3-4) m front 
and separate (2-5) behind, especially m OZ, sometimes complete 
ventrally Thalia, tails in OZ, Salpa, BZ with un- 
paired pointed processes in front and behind, Ihlea, -ijp, 
all M m OZ complete ventrally 
Incertae sedts — Rittenella, M connected dorsally by a 

long anastomosis, intestine loosely coiled and protruding, or m 
OZ produced backward beneath extended cloaca, Brooksta, |, 
with ventral muscular proboscis in OZ 
Fam II Cyclosalpidae — Colonies as wheels (except C vtr 
gula) Intestine in OZ extended forward above the gill Endo- 
style with interlocking lips, left marginal band obsolete 

Cyclosalpa, M highly variable, intestinal hernia m BZ 

enormous, except C pmfiata m which the intestine extends for 
ward below the endostyle’ Usually phosphortsien^ 

Order III Copelata ( *= Larvacea) 

This order is characterised by small pelagic forms with one 
pair of tubular gill slits (spiracles), reduced endostyle and 
a horizontal tail bent forwards beneath the body Cloaca absent 
represented behind by a large thm-walled tunic free area which 
includes the apertures of intestine, spiracles, and gonads (genito 
spiracular area) Test difterentiated and expanded as a Mtering 
mechanism (the house), formed by thickened ectoderm of the 
pregenital region (oikoplastic epithelium) From its boundary 
frequently arises i transverse dorso lateral fold, directed for 
wards (dorsal hood or veil) Intestine normally coiled to right 
of oesophagus No budding, but epicardial vestiges possibly 
represented by the pharyngeal packets of Fnttllana (and oral 
glands of Otkopleura?) The minute structure of the body is 
characterised by great economy of cellular elements 

(As elaborations of the test in Appendiculanans replace in bio- 
nomical value the internal modifications of other Tunicates, a 
phyletic classification of Copelata should rest largely upon the 
structure of the house, but various uncertainties) prevent us from 
making use of more than a few conspicuous features Fol’s 
account of the house of Appendtcidana [1874] seems to have 
been misunderstood by Lohmann, who has nevertheless made 
valuable observations on the house rudiment [1896, 1899] This 
genus IS regarded by the present writer, in agreement with its 
discoverer, as the most central and primitive type of the Cope- 
lata The classification adopted differs accordingly m various 
respects from Lohmann and Buckman’s recent revision [1926]) 
(N B The terms anterior, posterior, etc, when applied to 
the house, are here used in their usual morphological sense, and 
not with reference to the direction of locomotion, as used by 
Lohmann For brevity oikotkelium is used for oikoplastic 
epithelium ) 

Suborder I Endostylophora (Garstang, 1895) Pharynx with 
endostyle House bilaterally symmetrical, with separate inhalant 
and ej^alant apertures 

Fam I Appendtculandae — Intestine tubular, to right of stom 
ach Rectum ventral, directed forwards Endostyle an open 
groove with an anterior tuft of cirri House enclosing the body 
with an anterior (oral) aperture, a paired filtering mechanism 
above, and a caudal chamber below 
Sub fam 1 4 ppendiculannae behind spiracles, to right 

of tail-base Oesophagus ventral Oikothelium broad and long 
giving rise to two dissimilar pairs of fibrillated membranes Dor- 
sal hood ansmg far back House not much expanded, taller and 
broader than long, caudal chamber vertical (with postero-ventral 
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aperture O, tail pointing downwards 
Only genus and species, Appendtcularta stcula, Fol,— body 
<0 5mm, house <2 6nim in greatest diameter 
Sub fam a Otkopleurvnae —Anus nud ventral, between or m 
front of spiracles Oesophagus dorsal House much expanded, 
usually with lateral filtering windows , caudal chamber horiaontal 
tail pointing forwards 

—Stomach bilobcd, clamped between dorsal oeso 
phagus and ventral rectum Mouth with projecting under lip 
The species in general fall into two sections, which differ in 
details of the oikothelium — (i ) fustfornm, longtcwuda, etc 
without oral glands, and (11 ) labradonensts^ albicans, dmea, etc 
with oral glands 0 longtcauda ( *>*sptssa, Fol ) is the only species 
with a pobtero dorsal “veil,” and a median postenor inhalant aper 
turt to the house, without filtering windows 
In various oceanic types related to the second group, but 
with gelatinized blastocoele the mtestmal loop opens out, either 
(i ) vertically (eg, Poliaf Stegosoma, etc ) or (11 ) horizontally 
(viz , Bathochordaeus and Althoffia) In several respects Bat ho 
chordactis approachis Appendtcularta The houses of all are un- 
known Only Folta and Stegosoma possess oral glands 
Fam II —Stomach and intestine reduced (ohgo- 

cytic) and vesicular, anus behind spiracles, on right side Endo 
style without flagella, nearly closed Genital region produced, 
blastocoele gelatinised Oikothelium short and narrow, covered 
by a dorsil hood arising far forward No house, but an elastic 
filtering capsule, projected over the mouth from the hood cavity 
Fntillana — Hood not produced in front of snout The num 
erous si^ecies mostly fall into two groups (1 ) with tail forked, 
mouth complicated, usually a “pharyngeal packet” behind endo 
style, eg , borcalts, pelluctda i^furcata, Fol ), and (ii ) with tail 
pointed, mouth structure very simple, pharyngeal packet com- 
pletely wanting or when present very greatly reduced to a small 
number of peculiar cells, e g , haplostoma 
Tecttllarta — ^Hood greatly produced and pointed, arising in 
front of spiracles, and bearing the far greater part of the oikothe 
hum on its lower surface — T fertths, Lohm 
Sub order II Polysiylophora (Garstang, 1895) Endostyle 
absent Spiracles slit like Peripharyngeal and ventral ciliated 
bands replaced by 4 longitudinal rows of ciliated processes, 
formmg an endopharyngcal sieve House capacious, bi radially 
symmetrical round a single aperture 
Fam Kowalevsktdae — Oikothelium mamly dorsal, radially 
arranged around a central boss, under a delicate hood ansing 
far back (Lohmann, 1896) Oesophagus ventral, gut bi vesicular, 
stomach left, rectum and anus right 
Only genus and species, Kowalevskta tenms, lol (1872) 

If the preceding classification accurately resumes the facts 
of structure and the affinities of the numerous living forms of 
Tunic ltd, It presents some remarkable features the three orders 
stand at three different morphological levels, but in descending, 
instead of ascending order The Ascidiacea with their trans- 
verse rows of stigmata are followed by the Thaliacea, with un 
divided protostigmata, and these by the Copelata with a single 
pair of simplfi perforations The situation is much the same 
with regard to atrial cavities and endostyle 
The following considerations appeir to justify the order m 
question as representing a true phyletit sequence Ihe develop- 
ment of Ascidiins shows that protostigmata are the bisected 
halves of tongue barred U-shaped shts, as in Ampluoxus, and 
that lateral atria actually precede their formation The possession 
by AppendicuLirians of a testless area behind an anterior test- 
producing one indicates that the gemto spiracular area is really 
a shallow atno cloacal cavity, like that of Dolwlum, reduced and 
everted The intestinal loop of Tunieates, adult or larval, is 
sinistral (1 e , rectum to left of oesophagus) except in Doliolids 
and \ppendicularians Only in these and in one or two Salps is 
the loop straightened out only m the same two groups are rectum 
and anus twisted to the right The Appendiculanan condition is 
thus the climax of a retrograde evolutional process of which the 
Fhahacean, especially the Doliolid, type, with posterior cloaca, 
reduced atria, and a few simple protostigmata (in the oozooid 


stage of development) is regarded as an intermediate step 
AISTATOMY 

A general impression of the structure of a fairly typical Asadian 
can be gathered from the figure of Claveltna (PI fig 7) In this 
form, as in all Haplobranchs, the mtestmal loop hes completely 
behind the pharynx, and the latter is free from the complexities 
caused by the presence of internal longitudinal bars or vessels, 
but these are the only conspicuous points — apart from the ar 
rangements for budding— m which the general structure differs 
from that of such a typical “simple” Ascidian as Ctona In both 
the body is erect, fixed by a multitude of “rootlets,” and carrying 
mouth and atnopore at its upper extremity, the mouth terminal 
the atnopore a little to one side Between the two siphons lies 
the small solid brain, giving off nerves m front and behind, and 
defining the dorsal side of the body by its presence On the 
opposite (ventral) side the endostyle runs along the whole 
length of the pharynx, which contracts immediately behind it 
and IS continued by the dorsal oesophagus into the digestive 
portion of the alimentary canal This consists of a descending 
limb, including the stomach and an ascending limb (mamly 
rectum) which crosses the other on its left side, the two being 
connected at the bend by a mid gut or intestine From the 
lower end of the stomach issues a slender diverticulum which 
forks repeatedly on the wall of the rectum opposite (the pyloni 
gland) The rectum opens into the cloaca by a dorsal anus 
The cloacal cavity extends along the dorsal side of the pharynx, 
the cloacal siphon or atnopore being situated in this case and m 
Ctona at its antenor extremity Right and left this cavity is 
continued over the sides of the pharynx as the lateral atria 
or penbranchial cavities, which terminate ventrally on either 
side of the endostyle Beneath the endostyle runs a large ventral 
blood channel which is continued behind into the abdomen A 
corresponding dorsal blood channel runs longitudinally between 
the pharyngeal roof and the cloacal floor, and is also continued 
into the abdomen The two are connected by transverse chan 
nels between the rows of stigmata and these are connected by 
smaller channels running longitudinally between adjacent stigmata, 
the whole constituting a vascular network moulded to the form 
of the pharynx The heart is always situated m the course of 
the ventral blood sinus, but at different [)omts according to the 
position of the mtestmal loop In “simple” Ascidians, in which 
the loop lies against the left side of the pharynx, the heart lies 
close behind the endostyle, as it does also m the young Claveltna, 
but during the later growth of Clavthna and its alhes the intestinal 
loop stretches considerably downwards, and the heart is earned 
with it, m Polyclmids even beneath it into the “postabdomen ’ 
The heart itself m all Tumcates is part of a larger structure 
the cardto pericardial vesicle This is at first a closed oval sac 
arising ventrally to the gut Its dorsal wall becomes mvaginated, 
and the mvaginated epithelium becomes contractile The inner 
vesicle constitutes the heart, the outer the pericardium, the two 
being separated by the pericardial cavity The lips of the cardiac 
invagination tend to meet, thereby closing its cavity, except at the 
two ends, where they remain open to the blood m the ventral 
sinus The heart undergoes waves of contraction either from 
behind forwards, or from before backwards, the whole course 
of the circulation being subject to periodic reversal 
In Claveltna the roof of the cardiac groove is partly provided 
by a third structure, the eptcardtum, an epithelial septum which 
arises as a pair of outgrowths from the hinder wall of the pharynx 
on either side of the endostyle These epicardial diverticula fuse 
behind the pharynx into a single tube, which becomes flattened 
dorso-ventrally and extends down the abdominal cavity as a 
thin broad septum between the mam dorsal and ventral blood 
channels It continues its course into the small branching root 
lets by which the Claveltna is attached {the creeping stolon) Its 
relations with the circulatory system appear to be secondary, its 
real raison d'etre is to be found in the budding process 
In Ctona, which never buds, the two epicardial outgrowths are 
present m a modified form, they remain distinct, and the cavity 
of each expands to form a pmvtsceral space behmd the pharyiuc. 
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Tht left fends prolongetiions mto the numerous rootlets of attach- 
ment, and thus also functions as a septum dividing afferent and 
efferent blood-streams both in the free rootlets and in other 
tubular outgrowths (the test vessels) which penetrate the sub- 
stance of the test covenng the body itself In other less pnimtive 
Phlebobranchs, m which the test becomes greatly thickened, these 
adventitious outgrowths become greatly multiphed, but m the 
ma)onty of these cases the epicardium is vestigial or altogether 
absent, and the septation of the test-vessels is accomphshed by 
longitudmal folds of their own walls This secondary process of 
septation may proceed so far as to divide each vessel into two 
complete and parallel halves, the so-called double-vessels In 
Mol^hds, which possess such vessels, the vestigial epicardia are 
converted into a pair of renal excretory organs, but both in 
Molguhds and Asadm, the test-vessels are mainly or entirely 
derived from a basal vessel opposite the end of the endostyle 

The reproductive organs, as m all Enterogona, consist of a 
single lobulate ovary and testis, each provided with its own 
duct, which runs alongside the intestine to open into the cloaca 
The two glands occupy the typical position m the loop of the 
intestine Among the Fleurogonous Asadians the loop of the 
intestme tends to open out, and the lobules of the gonads become 
independent and dispersed {polycarps) over the wall of the atnal 
cavities, m some cases with a remarkable degree of metamenc 
regulanty, recalling that in Amphoxus 

MODE OF NUTRITION 

The Endophaxyngeal Apparatui^The endostyle has a 
characteristic and very constant structure throughout the Asci- 
diacea It is a deep groove with high upstanding edges, which 
are strongly ciliated as the ntargmal bands^ the general pharyngeal 
epithelium being uncihated The bands unite behind the endostyle, 
but at the anterior end they diverge right and left and encircle 
the pharynx in front of the first row of stigmata as the pen 
pharyngeal bands In the mid dorsal line they unite once more 
and form a single ciliated tract which runs backwards as the 
epi or hyper plmyngeal band until it merges m the general ciha- 
tion at the entrance to the oesophagus On one side the dorsal 
edges of the various horizontal membranes are produced as a 
series of dorsal languets, which m life are recurved upon them- 
selves like so many flexible hooks The edges of the horizontal 
membranes are ciliated Between the endostyle and the oesopha- 
geal aperture runs the retropharyngeal band, also ciliated 

Within the groove of the endostyle run 3 pairs of longitudinal 
tracts of gland-cells, of which the two lower pairs resemble one 
another m their wedge-hke section, and may be distinguished as 
the pnmary tracts ^ comparable with those in AmphtoxuSy while 
the upper pair, consisting of cylindncal cells, constitute the ac- 
ceswry tracts When any reduction takes place, these are the 
first to go (eg, Distaplta, Doholuniy lastnm) The three tracts 
ore separated from one another on each side by two narrow 
bands of minute ciliated cells (the intermediate bands) The floor 
of the groove is composed of a few rows of small cells bearing 
long flagella, which reach to the top of the groove These dis- 
appear only m the Copelata 

This apparatus works as follows The gland cells pour into the 
groove a constant stream of mucus-hke slime, and, apparently by 
the action of the long median flagella, this is thrown out into the 
general cavity of the phar3mx The cilia bordering the stigmata 
beat outwards mto the atnai cavities, and cause a strong stream 
of water to pour in through the open mouth The slime from the 
endostyle is earned with the water towards the nearest gill-shts 
(te , the ventral ones), but is at once worked into the form of 
longitudinal threads which, alighting upon the cihated edges of 
the horizontal membranes, are swept dorsally, and entangle 
suspended food-particles as they are rolled upwards m rapid 
succession The Combined margmal and penpharyngeal bands 
convey a separate stream of mucus directly round the front end 
of the pharynx into the hyper-pharyngeal groove, along which it 
streams backwards to the oesophageal aperture, supported by the 
dorsal languets Fnnges of slime trail^ off the penpharyngeal 
bands connect with the series rolled up from the endostyle, and 
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all become entwined together dorsally into a single rotating cord 
of mingled slime and food particles which passes uninterruptedly 
into the oesof^agus 

In Clavehna, owing to its perfect transparency, this process 
can be readily observed by ading powdered carmine to the sea 
water round a living example under a binocular microscope In 
other types of Ascidians the phenomena cannot be followed so 
completely, but there is good reason to believe that all the 
elaborations of the Ascidian pharynx are so many contrivances 
to the same end The longitudmal bars and terminal papillae of 
Stolidobranchs and Phlebobranchs assist the process by muscular 
means, swinging to and fro transversely in such a way os mechan 
ically to pick up the longitudmal slime ropes and push them 
upwards from one bar or papilla to the next The concave 
‘‘minute plications'^ or “meshes” of Phlebobranchs and the 
longitudinal folds of Stolidobranchs subserve the same purpose 
by withdrawing the perforated surface of the pharynx away from 
the collecting surface, and by concentrating the longitudmal bars 
of the latter into closer proximity In this way a secondary col 
lectmg sieve is produced within the primary current producing 
one — ^which enables a stronger stream to be poured through the 
pharynx without waste of food-particles The formation of this 
inner cychnder of muscular bars and ciliated ridges explains the 
elevation of the side-walls of the endostyle to its own level 

In Thaliacea the mode of food collection changes Except at 
its extremities, the endostyle of Dolwlum is closed by apposition 
of Its bps, and the slime is all driven forwards and upwards along 
the peripharyngeal bands, from which it is trailed off in fringes 
by the current which sets towards the gill shts behind The fnnges 
of each side are earned dorsally until their bases meet in the 
“ciliated spire,” where they are twisted together into a rotating 
cord, the free end of which is directed diagonally through the 
pharyngeal cavity into the oesophageal aperture The movmg 
fnnges thus constitute a conical sieve at the entrance to the 
phaiynx, although the individual threads are constantly being 
caught into the food rope dorsally and renewed from the endostyle 
ventrally (Fol, 1878) 

In Salpa the modus operandi is not so clear The ciliated stripes 
across the sides of the gill appear to play much the same part 
as true gill slits and the food rope passes backwards along its 
lower face, instead of freely traversing the pharyngeal cavity 
(Fol, Ic) The fringes of Doholum are replaced by an almost 
continuous “curtain” of mucus m Thalia democrattcay but the 
whole process needs re examination in relation to the great vana 
tions now shown to exist in the structure of the Salp endostyle, 
which presents every gradation from a flat symmetrical Ampht- 
oxus like pad m lasu and Thetys to a closed tube with asym 
metneal marginal bands m Salpa and Cyclosalpa 

In Copelata Fol’s experiments on Oikopleura leave no doubt 
that the mucus from the small endostyle only supplies the 
penpharyngeal bands, which function essentially as in Doholum 
The pharynx, however, merely imbibes food particles alread> 
concentrated by previous filtration m the “house,” one function 
of which, at least m forms with “filtering windows,” is the ex 
elusion of all but the minutest pelagic organisms (the Nanno- 
plankton of Lohmann) The meshes of the filtering windows of 
Oikopleura exclude almost every organism exceeding m 
diameter, and the internal filter-tubes entrap organisms as small 
as 3M Thus ChaetoceraSy the elongated Rhszosolemasy Cerattum 
and most Radiolana are excluded, while the food captured con 
sists mainly of small Nttzchay Chrysomonads, Pendmia, naked 
Flagellates, Rhizopods and Bactena between 3 m and 20M m 
diameter (Lohmann) Thus the reduction of size and structure 
m Appendiculanans is to be connected with their having tapped 
a nch reserve of mmute food which is wasted by other Tunicates, 
and the organ elaborated to this end is no longer the pharynx, 
but their wonderful filtering house, the only clue to the origin 
of which is provided by Doholmay which has the habit of period 
ically exuviating its barrel like test 

DEVELOPMENT 

The egg of Ascidians furnishes one of the typical examples of 
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“mosaac*^ structure and predetermined development, contrasting 
remarkably in these respects with that of Amphoxus In Styela 
{Cynthia) partita destruction of one blastomere in the 2-celled 
stage results m the formation of a half-gastrula, which may 
develop even mto a half-larva, with notochord, muscles, and 
mesenchyme all lying on one side of the neural folds The embryo 
possesses httle or no power of regenerating the missing parts — a 
remarkable fact when one notes the great regenerative powers 
of adult Ascidians 

It follows that the early stages of development throw no par- 
ticular light on pre Tunicate history, they point forwards to the 
larval organisation, and not backwards to pre Chordate ancestors 
Neural and neurenteric canals are formed, the archenteron differ- 
entiates into pharynx in front, into notochord and mesoderm 
behind, and the tail in its growth backwards carries with it 
extensions of the neural tube and of the posterior group of 
archentenc derivatives The whole of the intestinal loop arises 
as an outgrowth from the pharyngeal rudiment The mesoderm 
divides at once into somatic and caudal portions, no enterococlcs 
are produced, the somatic portion breaks up into blood corpuscles 
and wandering cells, and the extended caudal portion differenti- 
ates in situ into muscle cells on either side of the notochord 
The whole of the embryonic processes lead directly by the nearest 
route to the building up of the larva, which is charactensed by 
three features, a locomotive tail, an organ of fixation, and a 
transitory sensory and nervous mechanism controlling them 
Until the close of larval life feeding is entirely suspended, and 
usually only the rudiments of the pharyngeal mechanism are 
established prior to fixation and metamorphosis 

The larval brain is developed from an enlargement of the 
neural canal near its anterior extremity (the cerebral vesicle) 
m the wall of which two sense organs normally arise a stalked 
unicellular otolith m front, and a multicellular eye behind As 
the cerebral vesicle dilates unequally the otolith cell migrates 
from a mid-dorsal to a ventral position, while the eye remains 
postero-lateral Simultaneously the cerebral vesicle becomes 
gradually constricted off on the right side, and from before back- 
ward, leaving a narrow canal on its left which is continuous with 
the neuroporal extremity in front and the mam part of the neural 
canal behind According to the extent of the constnction the 
cerebral (now the sensory) vesicle may open into the neural 
canal behind, or be completely cut off from it (BotryUm) Its 
postero ventral wall becomes greatly thickened as the larval 
brain (“visceral ganglion*') and gives off nerves to the adhesive 
papillae in front and, along the neural canal, to the caudal muscles 
behind, but gives no nerves to the viscera There is thus a stage 
of development when the neuril canal is forked in front and into 
two unequal branches, — a short dilated branch on the nght, the 
sensory vesicle and a longer narrower canal on the left The apex 
of this canal fuses with the phar)mgeal wall close to the base of 
the oral siphon and becomes converted into the ciliated funnel 
m front, and the subneural duct and gland behind This remark- 
able feature of the development is not without many minor modi- 
fications in different types (esp Botrylloides) , but the important 
point remains that except in Salps, ciliated funnel, duct and 
neural gland are invariably developed from the foremost region 
of the neural canal 

The sensory vesicle, larval brain and caudal nerve cord are 
entirely destroyed by phagocytes at the metamorphosis The 
adult brain arises as a proliferation from the hinder end of the 
sub neural (“hypophysial”) duct, and the viscera are first in- 
nervated after its formation The caudal part of the neural 
canal naturally disappears with the tail at metamorphosis, but the 
pharyngeal portion appears to persist in certain cases as the 
“rapheal” or “visceral” cord The neural canal accordingly gives 
rise to two independent nervous systems, one after the other, for 
larv^a and adult respectively, as well as to cihated funnel, duct, 
and gland in front of them 

In Enterogona the atrium arises in the embryo as a pair of 
ectodermal invaginations, and their dorso lateral apertures usually 
remain separate until fixation when they unite dorsally to form 
the cloacal siphon Two pairs (rarely one only) of simple gill- 


shts now ansc, either simultaneously (Enterogona) or succes- 
sively (Pleurogona) Normally the pharynx persists in this state 
over the larval period, but after fixation it expands greatly, and 
rapidly increases its fenestration The various modes are re 
ducible to the remarkable process exemphfied in Ciona Each 
pnmary p>erf oration elongates ventrally, turns back on itself at 
Its lower end, and divides into two at this point The short limb 
extends dorsally until two equal and parallel “protostigmata” 
have been produced from the original single perforation This is 
the evidence for regarding the gill-shts of Ascidians as essentially 
similar to those of Amphioxus Here, however, by a modification 
of the growth-process, the U shaped form is attained by the gill 
slit extending round the tongue-bar, instead of the tongue bar 
growing down into the sht Although the rows of stigmata ulti- 
mately produced may be very numerous, no Ascidian ever shows 
more than 3 pairs of these potential U-shaped slits, for with in- 
creased sue the later fenestration of the pharynx is produced by 
the subdivision of the 6 rows of stigmata first formed 

The process just described undergoes considerable abbrevia 
tion in most types In Stohdobranchs, other than Molguhds, the 
primary perforations elongate into protostigmata, but do not re- 
curve, and m all Haplobranchs even protostigmata cease to 
appear as such, owing to the precocity of synapticulation 

BUDDING AND REGENERATION 

It is highly characteristic of Tumcata that their buds possess 
a certain complexity from the outset of their formation In 
Ascidiacea the ectodermal envelope of the bud, continuous with 
that of the parent, includes from the start an inner vesicle, de 
rived as an outgrowth from some mternal organ The inner 
vesicle gives hse to all the organs of the bud except the outer 
most skin with its covering of test It usually becomes tnlobed, 
the lateral lobes developing into atrial chambers, the middle lobe 
into pharynx, gut, pericardium and nervous system But the 
original inner vesicle has a different origin m the two primary 
groups of Ascidians — in Enterogona from the endodermal 
pharynx, through the intermediation of the epicardium, and in 
Pleurogona directly by outgrowth from the outer penbranchial 
(ectodermal) wall Thus two modes of budding are distinguish 
able, VIZ , epicardial (or pharyngeal) and parietal (or pen 
branchial) The former alone is associated with the formation of 
a stolon, the apex of which is provided by a ventral prominence 
of the larval body beset with three “suckers” for fixation After 
fixation (e g , Clavelina) the larval body rotates on this ventral 
prominence, through a horizontal to an upright position, and the 
epicardium enters the stalk thus produced, dividing with it in all 
Its subsequent ramifications In Haplobranchia the intestinal loop 
also usually extends into the stalk, and the dilatation of this to 
form the abdominal cavity causes the epicardium to be greatly ex 
tended between its point of origin behind the endostyle and the 
basal zone where buddmg normally proceeds 

In the Pleurogona (eg, Botryllus) these changes do not take 
place The adhesive papillae are surrounded in the late larva by 
a marginal ring of additional processes (ampullae), fixation lakes 
place over a much wider area, and the body normally retains a 
more or less horizontal attitude The apex of the stolon 1$ thus 
buried beneath the area of fixation, and only Molguhds preserve 
vestiges of the original epicardium The parietal origin of the 
buds in this section is thus correlated with a distinctive type of 
metamorphosis, which is plainly secondary 

In Thaliacea the primitive ventral position of the epicardial 
stolon is retained, but the stolon itself presents a more complex 
structure, uniting the two modes which m Ascidiacea are sepa 
rated It is traversed by a median or paired outgrowth from the 
back of the endostyle as well as by a pair of atnal diverticula 
The buds are produced by direct segmentation of the stolon, and 
in Pyrosoma the various parental outgrowths give nse in the bud 
to the same organs as those from which they arise, » e , the 
pharyngeal outgrowth reproduces a pharynx, and the atrial out- 
growths produce atria In Salpa this specificity of the stolonial 
components is less complete, and in Doliolim it has largely dis 
appeared 
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Assuming the process m Pyrosoma to be relatively pnmitive, 
It would seem that budding has much m common with regenera- 
tion In Amphioxus the various tissues have a certain power of 
self-regeneration, like repairing like, but incapable of more 
(Andrews, Frans) Many small Ascidians undergo periodically a 
process of thoracic degeneration followed by repair, which imphes 
the retention of undifferentiated matenal at the base of pharynx 
and atrium, where growth normally takes place most actively 
(cf Dtazono-Aphambranchton, Oka) We may safely assume 
that m primitive Tumcates thoracic degeneration was a normal 
phenomenon, and that the machinery for rapid repair took the 
common form of regenerative disks or pockets in these places 
But there is a certain antithesis between regeneration and bud 
ding Only when budding is slight is regeneration useful the 
repair of the individual ceases to be important when new indi- 
viduals are turned out rapidly by mass production 

It thus seems possible to account for the variety m the modes 
of Tunicate budding by assummg that the primitive Tunicate 
possessed a simple stolon like that of Cephalodtscus and regener- 
ative pockets at the base of pharynx and atrium As the special 
isation of the ectoderm for test production tended to disquahfy 
the ectoderm from playmg its original major part in the budding 
process (eg, Cephalodtscus) ^ the descent into the stolon of ex 
tensions from the regenerative pockets would produce a complex 
stolon like that of Thaliacea, with the result of speeding up the 
rate of budding and reducing the value of mere regeneration 
The elimination of one or other pair of stolonial elements in 
Ascidiacea may be readily associated with the changes already 
described in their respective attitudes after metamorphosis 

The organisation of the buds to form locomotive colonies m the 
Thaliacea has been outlined in the systematic part Both in 
Pyrosoma and the wheel colonies of Cyclosalpa the integration 
reaches a notable degree, even though in the latter case the zooids 
remain capable of a free life after break-up of the colonies The 
following early account of the wheels of C ptnnata is worth 
saving from oblivion “A beautiful sight, these rings of a dozen 
gelatinous finger long individuals, all set vertically with their 
mouths above (and with their ventral ‘ms’ converging to the 
centre like the spokes of a wheel), swimming about with 
rhythmic motions as if controlled by a common will, now gently 
rocking, now twisting and turning or steering straight on through 
the quiet water” (translated from Carl Vogt, Btlder aus dem 
Thter leben, 1852) 

Equally noteworthy are the arrangements in Doliolids by 
which clusters of small amoeboid “phorocytes” take possession 
of the small buds, as they are detached from the ventral stolon, 
and transport them to their places on the dorsal outgrowth In 
Pyrosoma, where the conditions are simpler, these phorocytes 
resemble the ordinary stellate and spindle shaped “test cells,” 
and must be regarded as test-cells devoted to this particular task 
In Doltolum they are proliferated in great numbers by the ecto- 
derm at the base of the stolon (Neumann'), although the test 
itself is homogeneous and ordinary test cells are absent The 
remarkable capacity of some Tumcates to return to a less differ 
entiated condition is discussed in detail m the article Dedifferen- 
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TUNICLE, the distinctive vestment of the subdeacon at mass, 
practically identical with the dalmatic {qv) 
tuning-fork, a two-pronged instrument of high grade 
steel, which by the vibration of its prongs gives out a single pure 
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musical tone of constant pitch The pitch depends upon the natural 
period of vibration of the prongs, that is, upon their length and 
thickness Tuning forks may be made for all musical pitches in the 
audible range, and the fork which gives the A above middle C is 
usually taken as the musical standard lor laboratory purposes 
the forks may be mounted upon hollow boxes to increase the 
volume of sound by resonance They may 
be set in momentary vibration by a light 
blow, or kept in constant vibration by the 
action of an intermittently energi/ed elec- 
tromagnet upon one of their prongs The 
tumng fork was invented by John Shore in 
1 71 1 ( 5 ce Pitch ) 

TUNIS, capital of Tunisia, situated 
in lat 36° 48' N, and long 10° 12' E 
The town stands on a mountainous isthmus 
which separates the Sebkha Sedjumi from 
the Bahira, or Lake of Tunis the west 
bank of which it occupies , La Bahira com 
municates with the sea 10 km ENE of 
the town by a narrow, open channel, on 
the margin of the shore Tunis has the 
same naturil advantages as those which 
made the fortune of Carthage, being situated on the threshold 
of the western bay of the Mediterranean, at the natural outlet 
of the Tunisian Tell, and in easy communication with the south 
and centre of the Regency But its topographical situation differs 
profoundly from that of the ancient town built at the end of a 
shallow lagoon, it has been obliged, until recently, to make use of 
an intermediate town, La Goulette, for its sea trade While 
Carthage had an almost insular position, Tunis was sheltered from 
the attacks of Christian fleets and has an almost continental site 

Tunis consists of two towns side by side the old native town 
lies between the hills of Bir Kassa and those of Ras-Tabia on 
a slope down to the Bahira, the European town has developed in 
chequer pattern on the flat, low lying ground between old Tunis 
and the lake 

European Tunis is built on a regular somewhat monotonous 
plan, the blocks of houses are bordered by rectilinear avenues 
some of which are planted with trees One large avenue 1,500 
metres long, has been laid out from cast to west, and bears sue 
cessively the names of Avenue Jules Ferry Avenue de la Manne 
and Avenue de France On this artery stand the Residency, sur- 
rounded by gardens, the cathedral the casino theatre the banks 
and the principal hotels and cafes It is cut at right angles, near 
the middle of its length by another avenue called, in its southern 
part, Avenue de Carthage and in its northern part Avenue de 
Pans, which stretches for more than 3 km from north to south 
From these two mam avenues numerous streets branch off, the 
chief be ng the rue Es Sadikn which ends at the railway station, 
the rue de Rome and the rue dltalie, with the post office the mar- 
ket and the Protestant church The Avenue de France is the most 
animated street of Tunis and is the centre of the city’s life, 
It ends at la porte de France, from which start the tramways that 
go around the native town, and beyond which is the small Place 
de la Bourse, with the Bntish consulate and the old Frank 
quarter, where the Europeans and the various consular repre- 
sentatives live 

The native town itself includes three distinct parts, the Me 
dma, or central city, which represents the pnmitive settlement 
several gates of which are still standing and recall the nearly 
oval form of the ramparts now replaced by a girdle of streets 
and boulevards, the suburb of Bab Souika on the north, where 
the Jews live, and that of Bab Djazira on the south The rue de 
la Kasha and the rue de I’Eglise cross the Medina, they lead 
to the Djamfi Zitouna or mosque of the olive tree, which is the 
seat of an important Muslim university, founded in 732 by the 
Ommiad governor, Obeid Allah, and reconstructed by the Aghia 
bides (9th century) , most of its buildings date from the 13th to 
the 15th centunes Behmd the Zitouna are the suks, which are 
the most interesting feature of the native town , they date from 
the Hafside penod and are composed of little shops opening on 
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to narrow, tortuous streets, covered by arches or roofs of planks, 
where only foot passengers can go Each kind of trade, each 
group of craftsmen, has its special quarter Tunis possesses many 
mosques, notably those of the Kasha (13th century) and Sidi- 
Mahrez (17th century), but Chnstians may not enter them 

The port of lums was constituted m 1893 by the digging of 
a sea channel more than 10 kra long, with a depth of 6i metres, 
recently increased to 9 metres, this channel gives access to 
a basin 12 hectares in extent, a second basin, for the export of 
phosphates, was made in 1905, 3,085 ships, registering 3,589,000 
t ons have entered the port of Tunis la Goulette , the tonnage 
of merchandise has reached 1,695,000 tons and the number of 
piHbcngcrs 111,000 

The population of Tunis is 185,996, of which 82,729 arc 
Muslim, 24 13 1 Jews, and 79,136 Europeans (27,922 French, 
44,076 Italians, 4,904 Maltese, 2 144 various other Europeans) 
If the suburban population be added, the total is 118,000 natives 
and 86,000 Europeans 

South east of the city, along the valley of the Wadi Melam, 
are hundreds of large stone arches, magnificent remains of the 
Roman aqueduct from Zaghwan to Carthage At Zaghwan (38 m 
bv rail from Tunis), over the spot whence the spring which sup 
plies the aqueduct issues from the hill are the rums of a beautiful 
Temple of the Waters The spring is now diverted direct into the 
aqueduct and is not visible at the surface 

Tunis existed in the Carthaginian epoch, but its importance 
dates only from the Muslim conquest, it was then that Tunis 
replaced Carthage politically and commercially It became capital 
towards the end of the 9th century, under the Aghlabides, and 
reached its greatest prosperity m the Hafside period, when it is 
said to have surpassed Cairo Attacked m 1270 by Saint Louis, 
who died under its walls it was taken by Keir ed Dm Barberousse 
in Charles V took possession of it m 1535, the Spanish 
were driven out in 1569 re took it m 1573, but ceded it to the 
Turks in 1574 Since then the history of Tunis is merged in that 
of Tunisia (qv) 

Hibiiography — Owde bleu d'Algine et de Tuntsie (Eng trans), 
H Saladm, Tum^ el Katrouan (Collection des VtUes d*art calibres 
(1908) , W Marcais, Manud d!art musxdman (1927) , Ch Monchi- 
court, La rf^ion di (Annales dt Geographic, 1904), Ch R 

Desfiort Hi^toire de la vtlle de Tunn (Alger, 1924) , Mvnam Harry, 
Turns la blanche (1911), Plans de Turns d ilsoooth et d j /8000th 
(Tunis, 1927), Environs de Tunis d i/sofiooth pp le Service 
geographique dc TArmee 

TUNISIA, a country of North Africa under a French pro- 
tectorate, bounded on the west by Algeria, on the north by the 
Mediterranean on the east by the Syrtis (Gulfs of Hammamet and 
of Qabes) md by the Italian territor> of Libya from the sea to 
Ghadames, on the south by the Sahara (Southern Terntones and 
Algeria) It reaches from 30° to 37® 20' (( ap Blanc) N lat , and 
from 7° 35' to ii*^ 40' E longitude The total area is somewhat 
less than 49000 sqm, of which about 21,500 sqm is Saharan 
territory beyond the Shott Jerid, while the remauider is Tunisia 
proper The country is placed half way between the Straits of 
Gibraltar and the Suez canal and, with Sicily, forms the barner 
between the eastern and western Mediterranean This situation, to 
which ancient Carthage owed its greatness, together with the 
possession of nearly 900 miles of coastline, gives Tunisia special 
economic and political importance 

Structure and Relief — ^The mountains are formed of Second 
ary and Early Tertiary rocks, while later Tertiary and Quaternary 
rocks cover the plains The folds are Miocene in the main as 
m the Atlas, but movement continued long after that period There 
are numerous short discontinuous chains of varying orientation, 
and a number of small circular or elliptical domes 

The Northern /one, continuing the Algerian coastal forest, 
includes Kroumine and the Mogods, Numidian sandstone is a 
dominant element It is bounded southwards by the Medjerda 
valley, which widens into the plain of Suk-el-Arba (Dakhla basm), 
an old lake basm filled with alluvium, then narrows to form the 
gorges of Bejaura, and finally enlarges into the great plain of 
Late Tertiary deposits that extends between Bizerta, Mateur and 
Tunis The large Central Zone is nearly 180 m long by 90 broad, 


extending from Tebessa to Cap Bon, and from the Medjerdsaf to 
Sbdttla, and including the continuations of the Saharan Atlas of 
Algeria South of the chains of Kef and Tebursuk are the central 
plateaux of Tunisia, the Mactar massif, a large Cretaceous dome 
partly covered by Lower Eocene deposits, including phosphatic 
marls, while the calcareous elements stand out as hammadas and 
kalaas, plateaux with abrupt sides, e g , the Kalaa-es-Senan (4,108 
ft ) In this massif folding is barely discernible Next follow the 
chains of Thala, a projection of the mam Tumsian ndge or 
Zeugitan chain which begins at Jebel Serdj, is continued in the 
Bargou and the Zaghouan (4,249 ft), an important dome of 
hassic limestone with sharp features and almost vertical walls, and 
ends m Jebel Ressas and Bou-Komem, on the Gulf of Tunis A 
related fold forms the Cap Bon pemnsula Attached to the same 
system are the Chambi and Fenana chains The Southern Zone 
includes the chains of Sidi Aich, of Gafsa, which include large 
phosphatic deposits (Metlaoui-Ain Moular^s), of Shott Fedjedj 
m an elliptical curve from Tozeur to Qabes Eastern Tunisia is 
occupied by large plains (less than 1,300 ft above sea level) 
which form 80% of the surface of Tunisia and are the Byzacene 
of the ancients, the Sahel of Sous and Sfax, with their special 
climatic and vegetative features Beyond the great depression of 
the Shotts Gharsa, Djend and Fedjedj, which are m part below 
sea level, are the calcareous platforms of the Matmatas and the 
Ourghammas (Jebel Demmer and Jebel Douirat), separated from 
the sea by the coastal plain of Jeffara 

Climate and Hydrography — ^With a Mediterranean climate 
Tunis shows less contrasts m its different regions than do the Tell, 
the steppe and the Sahara m Algeria Here the Tell is, in places, 
half steppe, and the steppe half Tell The average January tern 
perature at Tunis is 52 7° (max av 59 7®, nun av 45 6®), the 
hottest month has an average of 792® (max av 92®, mm av 
66 4®) The winds are chiefly north west in winter and north east 
m summer, the rainy season runs from October to May, and the 
dry one from May to September, January is usually the rainiest 
month, but m the interior spnng rams are rather important — 
summer rams are less exceptional The distribution of ram is, 
however, highly irregular from region to region and from year 
to year, North Africa, in general, is m a zone of climatic discon 
tmuity, and a small change of the winds may mean great changes 
m rainfall One zone gets more than 600 mm of ram per annum, 
and this includes the massifs of Kroumine and Mogods (Am 
Draham, 5,384 ft ) , the next zone, with 400-600 mm of ram, 
includes central Tumsia, the valley of the Medjerda, Cap Bon 
and the region of Turns (Tunis 404, Teboursouk 513, Kef 491), 
a zone with 200-400 mm south of the Tunisian ridge includes the 
region of Qairwan and the Sahel (Qairwan 289 mm , Susa 347 
Sfax 209) , a zone with less than 200 mm in the south and extreme 
south (Qabes 180 mm , Gafsa 155, Medenine 136) The Tunisian 
ndge forms a climatic barner, the north-western side is a part of 
the Tell (Tunisian Fnquia) , the southeastern slope belongs to 
the steppe region In the Sahel, the ohve prospers, in spite of the 
low ramfall, on account of nearness to the sea and importance of 
the dew In the extreme south the influence of the sea still tern 
pers that of the Sahara 

The principal river is the Medjerda rising m Algeria near Suk 
Ahras and flowmg into the Mediterranean near Porto Fanna It 
18 228 m long, Its chief affluent is Wad Mell^gue, which joins it 
on the plains of Suk el Arba , Wad Siliana brings it the drainage 
of central Tumsia In flood time the volume of the Medjerda may 
be 1,000 cu metres m drought it may go down to i cu metre 
This river has formed large alluvial plains, hlhng up the ancient 
Gulf of Utica and joining up a senes of shore islets The rivers 
of the eastern slope (Wad Zeroud, Wad Merguelhl) dry up in 
basins of the lowland which communicate With the sea only when 
rams are exceptionally heavy 

The north coast is much dissected with outstanding points 
C Negrc, C Serrat, C Blanc, Ras Sidi All el Meklu Standing 
out to sea is the island of Gahte, the Lake of Bizerta has kept its 
depth because the alluvium is deposited in the Garra Agbkel 
above it The Lake of Tunis, on the other hand, is very shallow 

Beyond the Cap Bon pemnsula, the eastern limit of the Gulf 
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of Turns, the east toast is low and sandy, bordered by lagoons m 
several places, and shelving slowly into shallow water around the 
Kerkennah archipelago and Gerba island 

Flora and Fauna- — These are Mediterranean, 1,350 out of 

2.000 plant species occurring also in Italy Forest, scrub and 
steppe are the characteristic formations The cork oak and the 
zean oak are dominant m the north and, m Kroumine, form com- 
pact blocks (160,000 hectares), The woods of the centre are far 
less compact, and the Aleppo pme (850,000 hectares) and the ever- 
green oak are the chief forms In the south one finds, chiefly, the 
jumper and the wild olive with some Aleppo pines and pistachio 
nuts Wad Tala has a forest steppe with gum trees {Acacta 
tortila), the most northerly occurrence of a species found from 
Senegal to Arabia The scrub is usually degraded forest, and its 
most characteristic tree is Ztzyphus lotus, the spiny jujube tree 
The steppe is covered by grass like types such as the alfa Of 
the Salsolaceae alfa covers about 1,500,000 hectares 

Ihe mammalian fauna is mainly eurasiatic, but among reptiles 
and fishes some Afncano Brazilian forms persist In general, the 
fauna is much like that of Algena, with European species, espe- 
cially m the forests of cork oak Cervus elaphm barbarus (stag) 
IS found m Kroumine and the sleeved mouflon in the mountains 

People — The population (1926 census) is 2,159,708, of whom 
1,932,184 are Muslim, 54,243 are Jews and 173,281 Europeans 
Almost everyone, native and European, lives in towns or on the 
coast, the interior is almost empty The Muslim are mostly 
Berber mixed with Arab, but Berber speech has died out, though 
it survives in Morocco, Algeria and Tnpolitama The population 
of Gerba belong to the same Muslim group as the Mozabitcs of 
Algeria that of the Kharedjites or Ibadhites Of the Muslim some 

419.000 are tent dwellers, 572,000 live m gourbis, and 477,000 in 
houses The Matmatas are troglodytes and dwell m caves or 
rhorfas cut in rock or clay (100,000) The native clement in the 
towns is much stronger than in Algeria, 90 agglomerations have 
more than 2,000 natives each and account for 40% of the total 
Apart from rural folk who have become urban, the towns contain 
some primarily urban elements such as the Andalusian Moors and 
the Jews Europeans include 71,020 French, of whom 33 272 arc 
Tunisimborn, 89216 Italians including 50,395 Tunisian bom, 
8396 Maltese, and 4,649 other Europeans In 19 ii the number 
of French was 46 000 against 88 000 Italians By a law of 1923, 
children born in Tunis of parents who were bom in Tunis too 
become French on attaining their majority, whatever their ulti- 
mate origin, unless they definitely choose otherwise For Maltese 
an extra generation is needed, and individual naturalization of 
Italians is possible only m virtue of the terms of the Franco 
Italian convention of 1896 Under the new legislation about 
<) 000 Maltese and 5 000 Italians have acquired French nationality 
The Tunisian towns have 109000 European inhabitants, or about 
62% of the total, nearly 50% being m Tunis itself 

Towns — Tunis {qv) is the chief city, with 185,996 people 
(ro6,86o native and 79150 European) With its suburbs, the 
population IS 204,000 (i 18 000 native and 86,000 Europeans) 
Sfax, the capital of the south, has within its walls 27,723 people 
(6,884 Europeans), but in the olive groves near the town an 
additional 44,000 raises the real population of the agglomeration 
to 72,000 Susa has 21,298 people (6,856 Europeans) Bizerta 
20,593 (6,738 Europeans), besides 4,155 Europeans at the arsenal 
at Ferryville Qairwan has 19,426 people (629 Europeans), Beja 
10,468 (1,911 Europeans) Another type of agglomeration is the 
large agricultural village Msaken (16583), Moknine (12,155), 
Kalaa Kebira (11,830) Still another type is that of the southern 
oases, Qabes (15,119), Mafta (13,250), Tozeur (11,056), Zarzis 
(6,305), El Hamma (4,905) and Gerba (4,645) 

Goverament and Administration — Tunisia became a pro 
tectorate of France by the Treaty of Bardo (May 12, 1881), 
whose nghts were defined by this treaty and by the convention of 
June 8, 1883 A resident-general of France, under the Ministry 
of Foreign Affairs, sits beside the native bey and controls all the 
public services The array education, finance, public works and 
agriculture have French directors, the native ministers, under 
French supervision, are the minister of State and the minister of 
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justice The budget is examined by the Grand Council of lunisia 
constituted under decrees of July 13, 1922, with elected membeis 
some French and some native There are also five regional coun 
oils (Bizerta, Kef, Tunis, Susa, Sfax) and also caidate councils 
Municipahtics have been established in the most important 
towns Native administration is based upon the division of the 
population into caidates and sheikhates French oifinals called 
corUrokurs avUs are stationed beside the cuds and play the 
same r6lc with regard to them as does the resident with the btv 
Tunisia is divided into 19 controles ctvtls and 37 caidats Iht 
south forms military terntones admmistercd by officers of native 
affairs The principal direct taxes are the capitation tax {ishtan) 
the tax upon olive trees and date palms {canour) upon cereals 
(achour), upon vineyards, and upon cattle, the chief indirect taxes 
are the customs dues, postal duties, registration etc To these 
must be added the revenues from monopolies the receipts from 
postages and transfers of domanial The budget imounts to 380 
milhon fr of receipts and expenditure There are two tribunals of 
first instance, those of Tunis and of Susa, with reference to the 
court of appeal of Algiers, and 15 justices of the peace For 
natives, the cadi is judge in all matters concerning personal 
matters and real estate when Europeans are not involved other 
affairs are judged by the caids, or regional tribunals 

Land, Tenure and Settlement — ^Tunisia has MeU lands 
which are completely freehold, Hahou lands subject to special 
rules of inheritance, and tribal or group lands A C'adaslral regis 
ter was established by law m 1885, with the object ot lessening 
doubts as to ownership of land and of giving proper publicity to 
transactions involving landed property Since 1886 i 200,000 
hectares of land have been registered Colonization depends 
mainly on private enterprise, and the Government has come late 
into the matter By laws of 1914 1920 and 1924 those who take 
up previously domanial lands must live on them for life or 20 
years Habou lands can be leased for long terms on payment of 
a perpetual rent {Enzel) which rent may be redeemed on a basis 
of 20 years’ purchase European lands are extensive , the domain 
of I’Enfile has an area of 120,000 hectares, i 700 1 rench pro 
pnetors own 554,000 hectares, 1,500 Italians own 60,000 hectares 

Agriculture — Tunisia has 2,859,000 hectares of cultivable 
land, of which 1,371,000 hectares are planted to cereals The re 
turns are generally poor, and variable from year to year especially 
m the hands of the natives The crops are hard wheat (540000 
hectares and 1,800000 quintals), barley (450000 hectares and 
1,500000 quintals), soft wheat (51000 hectares and 400000 
quintals), oats (54,000 hectares and 395,000 quintals) maize and 
sorghum (17000 hectares and 58000 quintals), beans occupy 

27.000 hectares and give 185,000 quintals The vine is essentially 
a European production, it covers 28,000 hectares, of which 15 000 
belong to Italians, the principal vineyards are in the regions of 
Tunis, of Grombalia and of Suk el Arba the production averages 
700 000 hectolitres Tunisia, especially in its eastern part, is veiy 
suitable for olive growing there are 16 millions of trees, ten 
millions of which are m full bearing, the three principal districts 
are those of Cap Bon (1,500000 trees) Susa (three milhons) 
and Sfax (two millions) One of the greatest achievements of 
French colonization of Tunisia is the reconstruction of a great 
olive forest in the region of Sfax Fine olive yards reach to the 
extreme south at Gerba (400,000 trees) and at Zarzis (500,000) 
The average production of fruit and oil is about 300000 quintals, 
with great variations (150,000 quintals in 1917 450 000 m 1920) 
The orange (68,000 trees) is grown chiefly in the region of Cap 
Bon early vegetables m the neighbourhood of Tunis The oases 
provide 1,200,000 date palms 

Cattle rearing and Natural Products — Cattle rearing and 
crop growing are both earned on extensively rather than inten 
sively, with arable fallow and stubble pasture There are con 
siderable variations, both m stock and crops On an average 
Tunisia raises 350,000 oxen, 80000 horses, 30,000 mules 167,000 
asses, 100,000 camels, 15,000 pigs, 1,500,000 sheep, 1,000,000 
goats Transhumance is practised in the rearing of sheep, but 
in Tunisia the journeys of the nomads are shorter than m Algena , 

50.000 sheep are exported annually and 6,000 quintals of wool 
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The principal product of the forests is cork (35,000 quintals) 
Alfa (100,000 tons) is exported chiefly to England, for the naanu- 
facture of paper pulp Sea fishing is carried on m Tunisia under 
more favourable conditions than m Algeria ITie continental 
plateau is of wider extent, the lakes of Bizerta, of Turns, of 
Biban form natural nurseries, and the fish are more varied m 
kind Ihcre are 15,000 fishermen, of whom 10,000 are natives 
and 4,000 Italians Sponge fishing is earned on along the whole 
of the east coast, from Monastic to the frontier of Tripoli, espe- 
cially at Sfax and m the kerkennah islands, the production of 
sponge fishing reichcs 160,000 kilogrammes 

Mines. — Tunisia possesses practically inexhaustible deposits of 
phosphates The chief exploitation is earned on in the Gafra 
region (Metlaoui, Ain, Moular^s, Redeyef), from which two 
railway lines run to the ports of Sfax and Susa, two other de 
posits, those of Meheri Zebbeus and Moilh, are m course of 
organization The phosphates of Kalaa es Senan and kalaa 
Djerda found as a prolongation of those of Tebessa, are exported 
through Tunis Ihe Tunisian production exceeds 2,500,000 tons, 
that ot the whole world is eight milhon tons Iron ores, abundant 
and of good quality, are found, especially to the south of Kef and 
not far from the Algerian frontier, at Jebels Slata, Djenssa, 
Himeima, to the north of Kef, at Nebeur, and at the Nefzas m 
Kroumirie Iht production exceeds 500,000 tons Tunisia is thus 
an important mining region 

/me (12000 tons), and lead (40,000 tons) Come from khan 
gutt kef Tout, between Bija and Tabarki, Irom Zaghouan and 
Jebel Ressas Apart from the somewhit poor lignites of Cap Bon, 
no fuel minerals hive been found up to the present, petrol has 
been sought at Slougonia and at Medjez el Bab The minerals 
arc exported in the raw state, and the only important industries 
arc those dependent upon agriculture, flour milling, oil refining, 
distilling Thermal and mineral springs are numerous 

Communications — Tunisia possesses 5,180 km of roads, of 
large and medium size, and '^,000 km of railway lines The line 
from Medjerdi, built before the I rench protectorate, is a trunk 
line of Central North Africa and links Algeria with Tunis, two 
branches diverge to the north towards Bizerta, they reunite at 
Mateur, from which a line runs to Tabarka, in the south, a line 
reaches Nebeur From lunis a line runs parallel to the east coast, 
passing thiough Susa, Sf iz and Gabes, three lines linking the 
interior with the sea join this coastal one, the lines Tunis kalad 
es Senan, Susa Hcnaghir bouatir Sfax Gafsa, with branches to 
To/cur and Metlaom The law of April 6, 1902 gave Tunisia the 
control of its railways, they are managed by two companies, the 
leascholdmg company of the Tunisian railways and Ihe Sfax 
Gafsa company The Medjerda and Bizerta lines are broad gauge 
(i 44m ), the other lints narrow gauge (i ossm ) 

Tht four ports of Bizerta, Tunis, Susa and Sfax are very well 
equipped, the other ports being of only secondary importance Of 
a tonnage of 3 900 000 tons, Tunis takes 1,700,000, Sfax 1,300 000 
Susa 390000 and Bizerta 250,000 The French warehouse stores 
900 000 tons 

Trade. — For a certain number of products, notably cereals, 
Tunisia, France and Algeria are under one customs union For 
other products, notably wines, Tunisia is under a contingent 
regime, that is to siy, its products are allowed free into the 
metropolis m quantities determined each year On the other hand, 
I rench goods receive privileged treatment m Tunisia The trade 
of Tunisia in 1927 rose to 2 798 million fr (imports 1,772 millions, 
exports 1,026 millions) The share of France was 1,378 millions 
(imports 999 millions, 56%, exports 383 millions, 37%), that of 
Algeria 215 millions, that of Great Britain 122 millions (imports 
51 millions, especially cotton goods and coal, exports 61 mil 
lions, especially alfa, phosphates and iron ore) , that of Italy 360 
millions 

Tunisia imports manufactured articles, particularly cotton 
goods, colonial produce, sugar, tea, coffee, machines (especially 
motor cars), coal and petrol She exports cereals (37 million fr, 
81,000 quintals of wheat, 100,000 of barley, 40000 of oats), olive 
oil ( 269 million fr , 245,000 quintals) , sheep (two million fr , 14,000 
head), wine (65 million fr, 327,000 hectolitres), alfa (54 milhon 


fr , 84,000 tons), fishery products (20 million fr , of which 14 iml- 
hon are sponges), phosphates (201 milhon fr, 2,956,000 tons), 
iron ores (60 nulhon fr , 992,000 tons), lead (12 milhon fr , 9,000 
tons), zinc (17 million fr , 36,000 tons) 

Bibliography — Carte de la Tunisie k i/soopoo^ et k 1/200, 000c 
p p la Service gkographique de Tannke, Sir Lambert Playfair and 
A Graham Bibhography of Tunim (1888) , Notice ginirok swr la 
Tumste, p# p le Protectorat fran^ais (Toulouse, 1922) , Guides bleus, 
Algdne, Tuntste (Eng trans ) , Augustin Bernard et R de Flotte 
Roquevaire, Atlas d'AlgSne et de Tuntste, tbtd La Tuntste au XXc 
sthle (Pans, 1904) , de Lanessan, La Tuntste (Pans, 1917) , L 
Pervmqui^rc, Etude giologique de la Tunme centrale (1903) , M 
Solignac, Etude giologique de la Tumsie septentnonale (1927) , 
Gmestins, Etudes sur le climat de la Tuntste (Tunis, 1906) , thtd Le 
rigtme du plutes en Tuntste (Tunis, 1927) , Ch Monchicourt, La 
rigton du Haut-Tell iuntsten (Paris, 1913) , Rodd-Balek, La Tunisie 
apris la guerre (Tunis, 1922) , Augustin Bernard, L* habitation rurale 
des mdtginei de la Tuntste (funis, 1924), Dinombrement de la 
population enropienne et tndtghne de la Tuntste (Tunis, 1926) , 
SiattstiQue ginirale de la Tuntste (annuelle) , Documents staUstiques 
sur le commerce de la Tuntste (annuel) , Reports on the Trade of 
Tunisia (Department of Overseas Trade, London) (A Be ) 

HISTORY 

The history of Tunisia begins with the establishment of the 
Phoenician colonies (see Phoenicia and Carthage) The Punic 
settlers semitizcd the coast, but left the Berbers of the interior 
almost untouched The Romans entered into the heritage of the 
Carthaginians and the vassal kings of Numidia, and Punic speech 
and civilization gave way to Latin, a change which from the time 
of Caesar was helped on by Italian colonization, to this region 
the Romans gave the name of “Africa,’’ apparently a latmizmg 
of the Berber terms “Ifnqa,” “Ifngia” (m modern Arabic, 
Ijnqiyah) 

Rich in corn, in herds, and in later times also m oil, and possess 
mg valuable fisheries, mines and quarries, the province of Africa, 
of which Tunisia was the most important part, attained under 
the empire a prosperity to which Roman remains m all parts 
of the country still bear witness Carthage was the second city 
of the Latin part of the empire, “after Rome the busiest and per 
haps the most corrupt city of the West, and the chief centre of 
Latin culture and letters ” In the early history of Latin Chris 
tianity Africa holds a more important place than Italy It was 
here that Christian Latin literature took its rise, and to this 
province belong the names of Tertulhan and Cyprian, of Arno 
bius and Lactantius, above all of Augustine Lost to Rome by 
the invasion of the Vandals, who took Carthage in 439, the pro 
Vince was recovered by Behsarius a century later (533-534), and 
remained Roman till the Arab invasions of 648-669 The con 
queror, ’Oqba bin Nafa, founded the city of Kairwan (673) 
which was the residence of the governors of “Ifriqiyah” under 
the Omayyads and thereafter the capital of the Aghlabite princes, 
the conquerors of Sicily, who ruled in merely nommal dependence 
on the Abbasids 

Arab and Berber Dynasties — ^The Latin element in Africa 
and the ChrisvUan faith almost disappeared in a single generation, 
the Berbers of the mountains, who had never been latinized and 
never really christianized, accepted Islam without difiiculty, but 
showed their stubborn nationality, not only m the character of 
their Mohammedanism, which has always been mixed with the 
worship of living as well as dead saints (marabouts) and other 
peculiarities, but also in political movements The empire of the 
1 atimites (qv) rested on Berber support, and from that time 
forth till the advent of the Turks the dynasties of North Africa 
were really native, even when they claimed descent from some 
illustrious Ar^b stock When the seat of the Fatimite empire 
was removed to Egypt, the Zintes, a house of the Sanhaja 
Berbers, ruled as their lieutenants at Mahdia, and about 1050 
Mofizz the Ziritc, in connection with a religious movement against 
the Shifites, transferred his very nominal allegiance to the Ab 
basid caliphs The Fatimites m revenge let loose upon Africa 
about AD 104s a vast horde of Bedouins from Upper Egypt 
(Bern Hilal and Solaim), the ancestors of the modern nomads 
of Barbary All North Africa was ravaged by the invaders, who, 
though unable to found an empire or overthrow the settled 
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government m the towns, forced the agricultural Berbers into the 
mountains, and, retaining from generation to generation their 
lawless and predatory habits, made order and prosperity almost 
impossible in the open parts of the country until its effective 
occupation by the French The Zinte dynasty was finally ex- 
tinguished by Roger I of Sicily, who took Mahdia in 1148 and 
established his authority over all the Tunisian coast Even 
Muslim historians speak favourably of the Norman rule in Africa, 
but It was brought to an early end by the Almohade caliph Abd- 
ul Mumm, who took Mahdia in 1160 
The Almohade Empire soon began to decay, and in 1336 Abu 
Zakariya, prince of Tunis, was able to proclaim himself inde- 
pendent and found a dynasty, which subsisted till the advent of 
the Turks The Haf sites (so called from Abu Hafs, the ancestor 
of Abu Zakariya, a Berber chieftain who had been one of the 
intimate disciples of the Almohade mahdi) assumed the title of 
Prince of the Faithful, a dignity which was acknowledged even 
at Mecca, when in the days of Mostan§ir, the second Hafsite, 
the fall of Bagdad left Islam without a titular head In its best 
days the empire of the Hafsites extended from Tlem^en to Trip- 
oli, and they received homage from the Mennids of Per, they 
held their own against repeated Frankish invasions, of which 
the most notable were that which cost St Louis of France his 
litc (1270), and that of the duke of Bourbon (1390), when Eng- 
lish troops took part in the unsuccessful siege of Mahdia They 
adorned Tunis with mosques, schools and other institutions, 
favoured letters, and m general appear to have risen above the 
usual level of Muslim sovereigns But their rule was troubled 
by continual wars and insurrections, the support of the Beduin 
Arabs was imperfectly secured by pensions which formed a heavy 
burden on the finances of the state, and m later times the 
dynasty was weakened by family dissensions Leo Afneanus, 
writing early in the i6th century, gives a favourable picture of 
the “great city’* of Tunis, which had a flourishing manufacture 
of fine cloth, a prosperous colony of Christian traders, and, in- 
cluding the suburbs, nine or ten thousand hearths 
Turkish Conqucst*-~The conquest of Algiers by the Turks 
gave a dangerous neighbour to Tunisia, and after the death of 
Mohammed the Hafsite in 1525 a disputed succession supplied 
khairad Dm Birbarossa with a pretext for occupying the city 
in the name of the sultan of Constantinople A 1 Hasan, the son of 
Mohammed, sought help from the emperor, and was restored m 
1535 as a Spanish vassal, by a force which Charles V commanded 
in person, while Andrea Dona was admiral of the fleet But the 
conquest was far from complete, and was never consolidated 
The Spaniards remained at Goletta and made it a strong fortress, 
they also occupied the island of Jerba and some pomts on the 
south east coast , but the interior was a prey to anarchy and civil 
war, until in 1570 ’Ali-Pasha of Algiers utterly defeated Flamid, 
the son and successor of Al-Hasan and occupied Tunis In 1573 
the Turks again retreated on the approach of Don Juan, who had 
dreams of making himself king of Tunis, but this success was not 
followed up, and m the next year Sultan Selim II sent a strong 
expedition which drove the Spaniards from Tunis and Goletta, 
and reduced the country to a Turkish province Nevertheless the 
Spanish occupation left a deep impression on the coast of Tunis, 
and not a few Spanish words passed into Tunisian Artfbic 
After the Turkish conquest, the civil administration was placed 
under a pasha, but in a few years a military revolution trans- 
ferred the supreme power to a Dey elected by the janissaries, 
who formed the army of occupation The government of the 
Deys lasted till 1705, but was soon narrowed or overshadowed 
by the authority of the Beys, whose proper function was to 
manage the tribes and collect tribute From 1631 to 1702 the 
office of Bey was hereditary in the descendants of Murad, a Cor 
sican renegade, and their rivalry with the Deys and internal dis- 
i»ensions kept the country m constant disorder Ibrahim, the last 
of the Deys (1702-05), destroyed the house of Murad, and ab- 
sorbed the beyship m his own office, but, when he fell m battle 
with the Algerians, Hussein b ’Ah, the son of a Cretan renegade, 
was proclaimed sovereign by the troops under the title of “Bey,” 
and, being a prince of energy and ability, was able to establish 
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the hereditary sovereignty, which has lasted without change of 
dynasty to the present time 

A Pirate State. — Frequent wars with Algiers form the chief 
incidents m the internal history of Tunisia under the Beys Under 
Deys and Beys alike Tunisia was •essentially a pirate state Oi 
casionally acts of ch«istisement, of which the bombardment ot 
Porto I anna by Blake m 1655 was the most notable, and rt 
peated treaties, extorted by European powers, checked from time 
to time, but did not put an end to the habitual piracies on 
which indeed the public revenue of Tunis was mainly dependent 
The powers were generally less concerned for the captives than 
for the acquisition of trading privileges, and the Be>s took advan 
tage of the commercial rivalry of England and I ranee to play off 
the one power against the other The release of all Christian 
slaves was not effected till after the bombardment of Algiers, and 
the definite abandonment of piracy may be dated from the pre- 
sentation to the Bey m 1819 of a collective note of the powers as 
sembled at Aix la Chapclle The government had not elasticity 
enough to adapt itself to so profound a change in its ancient tra 
ditions, the finances became more and more hopelessly embar 
rassed, m spile of ruinous taxation, and attempts at European in 
novations m the court and army made matters only worse, so long 
as no attempt was made to improve the internal condition of the 
country In the third quarter of the 19th century not more than a 
tenth part of the fertile land was under cultivation, and the yearly 
charge on the public debt exceeded the whole annual revenue In 
these circumst inccs only the rivalry of the European powers thit 
had interests m Tunisia protracted from year to year the inevi 
table revolution The French began to regard the dominions of 
the Bey as a natural adjunct to Algeria, but after the Crimean 
War Turkish rights over the regency of 1 unis were revived After 
the Franco German Wai the embarnssed Bey turned towards 
Great Britain for advice, and a British protectorate — suggested 
by the proximity of Malta — was not an impossibility under the 
remarkable influence of the celebrated Sir Richard Wood, Brit 
ish diplomatic agent at the court of Tunis from 1855 fo 1879 
The railways, lighthouses, gas and waterworks and other conees 
sions and industries were placed in British hands But in 1878, 
it the Congress of Berlin, Lord Salisbury igreed to allow France 
a “free hind ’ in Tunisia in return for French acquiescence in the 
British lease of Cyprus 

FRENCH OCCUPATION 

After 1862, however, the kingdom of Italy began to take a 
deep interest in the future of Tunisia When the country went 
bankrupt in 1869 a triple control wis established over Tunisian 
finances, with British, French and Italian “controllers” In 1880 
the Italians bought the British railway from Tunis to Goletta 
This and other actions excited the French to act on the secret 
understanding effected with the British foreign minister it the 
Berlin Congress In 1881 a French force crossed the Algerian 
frontier under pretext of chastising the independent Khmir or 
Kroumir tribes on the north east of the regency, and, quickly 
dropping the mask, advanced on the capital and compelled the 
Bey to accept the French protectorate The actual conquest of 
the country was not effected without a serious struggle with Mus 
lim fanaticism, especially at Sfax, but all Tunisia was brought 
completely under French control, military posts being placed at 
every important point (H H J ) 

Muhamm'^d VI , the reigning Bey, signed the treaty acknowledg 
mg a French protectorate at his summer residence, the Bardo 
palace, on May 12, 1881 He died m Oct 1882, and a new treaty 
that of La Marsa (June 8, 1883) was signed by his brother and 
successor, Ah IV A resident general was appointed by France, and 
he also became foreign minister of the Regency From 1884 
onward the French carried out a thorough reform of the adminis 
tption The native government was retained, but the majority of 
the ministers were Frenchmen Ihc resources of the country were 
steadily developed order was maintained native laws and customs 
were respected and Tunisia was much benefited Great Britain as 
was to be anticipated, early recognized the protectorate, as did 
most of the other Powers Turkey did not, and though by 189'’ 
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4he so far acknowledged the de facio situation as to consent to 
define, partially, the Tunisian Tnpolitanian frontier, it was not 
until 1920, by the treaty of Sevres, that Turkish claims to the 
Regency were finally renounced Italy, however, was in fact thore 
deeply concerned than were tho Turks by the estabhshmdnt of the 
French protectorate In Tunisia her interests were not merely geo- 
graphical and political Italians formed by far the largest Euro- 
pean colony, and Italy had hoped to secure the Regency for her- 
self It was not until 1896 that Italy formally acknowledged the 
protectorate, and by the terms of a convention then concluded the 
right of Italians in Tunisia to maintain their nationality was guar 
anteed British subjects had the tame right, this affected c^efiy 
the large number of Maltese settled in the country The persis- 
tence shown by Italians and Maltese in maintaining their national- 
ity was a cause of annoyance to the French, and of some practical 
inconvenience As part of an effort to give the protectorate a more 
1 rench character decrees were issued m 1921 declaring that British 
and Italian subjects, bom of parents who were themselves bora in 
Tunisia, would be deemed to be of French nationality These 
decrees provoked resentment, especially among the Italians As to 
the British ($e, Maltese) an arrangement was reached with 
trance in 1923 whereby the persons affected were entitled to 
decline French nationality With Italy no settlement had been 
reached up to 1929 — the convention of 1896 being still in force 

The nomad tribes m the South gave occasional trouble, but 
I rench rule was generally accepted During the World War tribes- 
men from Fezzan, led by Turkish officers, attacked the French out- 
posts in southern Tunisia There was some sharp fighting in Sept 
and Oct 1915, when the French reestablished order Later on 
large numbers of Tunisian soldiers were employed in France In 
1919-20 by agreement with Italy the territory south of Tunisia 
forming salients between the oases of Ghadames and Ghat and 
between Ghat and Tummo was transferred by France to Italy 

In northern Tunisia, where agriculture and industry flourished, 
there was some assimilation by the Tunisians of Western thought, 
and a generation arose which, not having experienced th^ misrule 
existing before the h rench occupation sought larger political 
rights In 1922, to meet the desire of the Tunisians for a share m 
the administration, a general council for the protectorate — consist- 
ing of 44 French and 18 nominated native representatives — and 
regional councils were established The general council super- 
seded a consulting conference set up m 1905, and had wider pow 
ers than that body There had already arisen a nationalist agita 
tion, and this in 1924-25, when the cost of living was four times as 
great as in 1914, was mixed up with a Communist agitation, 
accompanied by some disturbances in the towns The Communist 
agitation was not deep rooted, but among educated Tunisians 
there was a demand for a democratic form of government This 
demand was not met but as an educational measure further pow- 
ers were conferred m 1925 on municipal councils 

Bibliography^ — H S Ashbec, Bibliography of Tnnista (1889) Of 
works of later date see Gaston Loth, La Tumste et V oeuvre du 
protectorat fran^ais (1907), La Tunisie ftan^aise, a vols (1896), a 
government publication, Rodd Balek, La Tunine aprh la guerre 
(1022), Algirie et Tunisie (“Les Guides Bleu”) (1933), with selected 
bibliographies The French Foreign Office publishes yearly a Rap- 
port sur la situation de la Tunisie (F R. C ) 

TUNNEL, a more or less horizontal underground passage 
made without removing the overlying rock or soil In former 
times any long tube like passage, however constructed, was called 
a tunnel In 1928 the word was sometimes popularly applied to 
an underground passage constructed by trenching down from the 
surface, building the arching or other form of structure and then 
refilling over the top with soil, but a passage so Constructed, 
although indistinguishable from a tunnel when completed, is more 
correctly termed an ^aqueduct,” a ^covered way” or ^‘subway” 
(depending on its use) and the operations ^cutting” and “cover 
ing,” instead of tunnelling Making a small tunnel, afterwards 
to be converted into a larger one, is called driving a heading, and 
m mining operations small tunnels are termed galleries, dnfts and 
adits If the passage leading underground is vertical it is called 
a shaft, if inchned from the vertical it is called a slope^ or inclined 
shaft, if the shaft or slope is begun at the surface the operationa 


are known as sinking ; and if worked upwards ^rom a previously 
constructed heading or gallery the operations are called risings or 
stopes {See CoAt and Coai Mining, Mining, METALtiVEROua ) 

Tunnels may be driven through earth, which Usually requires 
timbering during excavation (and there are many systems of 
timbering) or the use of a shield, or m rock, which may or may 
not require timbering, depehding on the firmness (See Plate, figs 
2 and 3 ) In earth, and often in rock some form Of permanent 
hning is necessary and It is sometimes formed of closely spaced 
heavy timbers but more often of some type of masonry Tunnels 
may be excavated cither above or below water level, and in the 
former case excavated in free air, but, in the latter, where in earth, 
modern praetKe usually requires the use of compressed air 

Tunnelling has been effected by natural forces to a far greater 
extent than by man In limestone distncts innumerable swallow 
holes, or shafts, have been created by sinking rain water follow 
mg joints and dissolving the rock, and from the bottom of these 
shafts tunnels have been made by the water to the sides of hills 
m a manner strictly analogous to the ordinary method of executing 
a tunnel by sinking shafts at intervals and driving headings there 
from Many rivers thus find a course underground In Asia 
Minor one of the rivers on the route of the Mersina railway 
extension pierces a hill by means of a natural tunnel The Mam 
moth Cave of Kentucky, the caverns at Carlsbad, New Mexico 
and the Peak caves of Derbyshire are due to natural tunnelling 

Mineral springs bring up vast quantities of matter in solution 
It has been estimated that the Old Well spring at Bath has dis 
charged since the beginning of the 19th century solids equivalent 
to the excavation of a 6 ft by 3 ft heading, 9 m long, and yet 
the water is perfectly clear and the daily flow is only the 150th 
part of that pumped out of 'the great railway tunnel under the 
Severn Tunnelling is also earned on to an enormous extent by 
the action of the sea 

Subaqueous Demolitions —The most gigantic subaqueous 
demolition hitherto carried out by man was the blowing up in 
1885 of Flood rock, a mass about 9 ac in extent, near Long 
Island sound, NY To effect this gigantic work by a single m 
stantaneous blast a shaft was sunk 64 ft below sea-level, from 
the bottom of which 4 m of tunnels or galleries were driven so 
as completely to honeycomb the rock The roof rock ranged from 
10 to 24 ft in thickness, and was supported by 467 pillars 15 ft 
square, 13,286 holes, averaging 9 ft in length and 3 in in 
diameter, were drilled in the pillars and roof About 80,000 cu 
yd of rock were excavated m the galleries and 275,00c remained 
to be blasted away The holes were charged with 110 tons of 
“rackarock,” a more powerful explosive than gunpowder, which 
was fired by electricity The sea was lifted xoo ft over the whole 
area of the rock 

Early Examples of Tunnelling^With so many examples of 
natural caves and tunnels m existence it is not to be wondered 
at that tunnelling was one of the earliest works undertaken by 
man, first for dwellings and tombs, <then for quarrying and mining 
and finally for water-supply, drainage and other requirements of 
cmhzation A Theban king on ascending the throne begin at 
once to drive the tunnel which was to form his final resting place, 
and persevered with the work until death The tomb of Mineptah 
at Tbebes, waS dnven at a slope for a distance of 350 ft into the 
hill, when a shaft was sunk and the tunnel projected a farther 
length of about 300 ft, and enlarged into a chamber for the 
sarcophagus Tunnelling on a large scale was also carried on at 
the rock temples of Nubia and of India and to some extent by the 
Aztecs in America, and the architectural features of the entrances 
to some of these temples might be studied with advantage by the 
designers of modern tunnel portals 

Flinders Petrie has traced the method of underground quarry 
mg followed by the Egyptians opposite the Pyramids Parallel 
galleries about 20 ft square were driven into the rock and cross 
galleries cut, so that a hall 300 to 400 ft wide was formed, with 
a roof supported by rows of pillars 20 It square and 20 ft apart 
Blocks of stone were removed by the workmen cutting grooves 
all round them, gnd, where the stone was not required for use, 
but merely had to be removed to form a gaUery, the grooves were 
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TUNNEL EXCAVATING AND CONSTRUCTION 

1 View of tunnel from bottom of steel caisson shaft showing cast iron 4 Looking down in a completed caisson shaft sealed against soil and 

walls of tunnel lining with conduits for electric cables Old Slip^ water pressure at the bottom the shield being placed in position to 

Clark Street East River tunnel New York city start tunnel excavation Montague Street Brooklyn 

2 Roof shield used In excavating two track tunnel for subway In dry 5 Four track pontoon section being towed to site for sinking 

sand Flatbush Avenue Brooklyn NY 6 Interior of tunnel back of shield after a blowout 

3 Shield of the Holland tunnel New York city showing tail end of shield 7 Surface of water made rough by compressed air escaping from tunnel 

and part of temporary rings In shaft excavating under East River New York city 
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itMuiugb far ft num to dtand up m Where gfftniie» dionte 
ftod other hard itooe had to be cut the work was done by tube 
dnlls and by saws supplied mth corundum, or other hard gritty 
matenal, and water — the drills leaving a core of rock exactly him 
that of the modem diamond drill 
Ai instances of ancient tunnels through soft ground and requir* 
ing masonry arching, reference may be made to the vaulted drain 
under the south-east palace of Nimrod and to the bride arched 
tunnel, xs ft high and 15 ft wide, under the Euphrates In 
Algeria, Switzerland and wherever the Romans went, remains of 
tunnels for roads, drams and water supply are found Phny 
refers to the tunnel constructed for the drainage of Lake Fudno 
as the greatest public work of the time It was then by far the 
longest tunnel in the world> being more than 3 5 m m length, and 
was driven under Monte Salviano, which necessitated shafts no 
less than 400 ft m depth Forty shafts and a number of cumculi, 
or inclined galleries, were sunk and the excavated material was 
drawn up m copper pails, of about 10 gal capacity, by windlasses 
The tunnel was designed to be 10 ft high ^ 6 ft wide, but its 
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actual croas section varied It u stated that 30,000 labourers were 
occupied II years in its construction With modem appliances 
and a small percentage of the men, such a tunnel could be driven 
from the two ends without intermediate shafts in far less tune 
No practical advance was made on the tunnelling methods of 
the Romans until gunpowder Came into use, Old engravings of 
mining operaUpns early jn the 17th century 4«>w that excavation 
was still accoinidished by ptcltoxes or hammer and chisel, and that 
wood fires were Indited at the ends of the headings to split and 
soften the tpeb in advance (See fig. 1 ) Crude nlethpds of venti> 
lation by shaking cloths in the headmgs and by placing inchned 
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hoards at tha top of the shafts aro abo m record Before the 
advent of the raikoadt tunnels were bixiit for canals at many 
locations and some were of very early date On the introduction 
of railways tunneUmg became one of the ordinary mcidentb of 
a contractor's work Probably upwards of 4,000 railway tunnels 
have been excavated, including in this list some of the longest tun 
nels m the world, such as the Mont Cems, Samt Gotthard, Simplon 
and Loetschberg m the Alps, the Hoosac, Moffat and Cascade 
in mountains of the Umted States, and the Connaught at Rogerb 
pass m Canada On mountain railways, tunnels often form a 
large percentage of the length, on the Mexican railway m a dis- 
tance of 66 m there are ax tunnels, on the Southern Pacihc ix 
tunnels m 25 m , including a spiral tunnel There are also sev- 
eral long spiral tunnels on the Canadian Pacific railway at the 
Kicking Horse pass The longest single tunnel, however, is the 
Sbandaken tunnel, 18 i m m length, built by the City of New 
York (x 9X7'“24) as an extension of the CatskiU aqueduct system 
for water-supply, m Greene county, N Y 

WNNElimG UNDER RIVERS AND HARBOURS 

Through TutmeUitig Methods— In 1&18 Marc Isambard 
Brunei took out a patent for a tunnelling process, which included 
a shield, and which mentioned cast iron as a surrounding wall 
His shield foreshadowed the modern shield, which is substituted 
for the ordinary timber work of the tunnel, holds up the sur- 
rounding earth during excavation, affords space withm its shelter 
for building the permanent lining, overlaps this lining in telescope 
fashion and is moved forward by pushing against the front ends 
The advantages of cast iron lining are that it has great strength 
m small space as soon as the segments are bolted together, and its 
Joints can be caulked water tight 

First Use of Shield. — ^In 1825, Brunei began, and completed 
in 1843, after several suspensions of operations, the Thames tun- 
nel between Rotherhlthe and Wapplng It was constructed for a 
highway, but was never used for that pur7X)8e It was sold m 1866 
to and has since been used by the East London railway, which 
operates its trains through it This early tunnel, built of brick, 
m the form of two arches with frequent openings between them, 
has a length of 1,200 ft and required an excavation opening 27 
ft m width, which is still one of the widest ever built under such 
conditions Brunei employed a peculiar form of shield, made of 
Umber, in several independent sections Part of the ground pene 
trated was almost liquid mud, and the cost of the tunnel was 
about -£433 per linear foot In 1830 Lord Cochrane (afterwards 
the loth earl of Dundonald) patented the use of compressed au 
for shaft sinking and tunnelling in water bearing strata Water 
under any pressure can be kept out of a subaqueous chamber or 
tunnel by introducing sufficient air of a greater pressure, and 
men can breathe and work therein — for a time — up to a pressure 
exceeding four atmospheres To confine the compressed aii it is 
necessary to provide a substantial bulkhead across the workings 
To pass men and materials through the bulkhead there is a 
mechanical device called a lock, which is a large steel tube, 
with doors at each end, both of which open inward toward the 
working chamber, and both of which can never be opened at 
one time because of the difference in air pressure between that m 
the working chamber and that back of the bulkhead Valves are 
provided to admit compressed air to the lock from the working 
chamber, and also to exhaust it from the lock to back of the bulk 
head, in order to manipulate the doors 

The Severn tunnel 433 m in length, for a double line of 
railway, was begun m 1873 and finished in 1886 Hawkshaw, 
Son and Hayter were the engineers, and T A Walker the con 
tractor At the lowest part the depth of water was 59 ft 
at low water and 104 ft at high water, and the thickness of sand 
stone over the bnekwork was 4 3 feet Under a depression in the 
bed of the river on the English side there K a cover of only 30 ft 
of marl Much water was met with throughout In 1879 the 
works were flooded for months by a land spring on the Welsh 
side of the river, and on another occasion from a hole in the 
river lied at the Salmon pool This hole was filled with clay and 
the work completed beneath The total amount of water raised 
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at all the pumping stations was about 27,000,000 gal in 24 hours 
The length of the railway tunnel under the Mersey between 
Liverpool and Birkenhead, is i m between the pumping shafts 
on each side of the river From each a drainage heading was 
driven through the sandstone with a rising gradient towards the 
centre of the river This heading was partly bored out by a 
Beaumont machine to a diameter of 7 ft 4 in and at a rate attain- 
ing occasionally 195 ft per week 
All of the tunnel excavation, 
amounting to 320,000 cu yd , was 
done by hand labour, as heavy 
blasting would havt shaken the 
rock The minimum cover is 30 
ft between the top of the arch 
and the bed of the river Pump- 
ing machinery is provided for 
27,000,000 gal per day, which is 
more than double the usual quan 
tity of water Messrs Brunlees 
and Fox were the engineers and 
Messrs Waddell the contractors 
for the work which, taking six 
years, was completed in 1886 
Some 30 m of brick lined 
waterworks tunnels have been 
built under the Great Lakes since 
1864, mostly in clay, without the use of shields, although in the 
later ones compressed air was utilized A large portion of one of 
the tunnels at Cleveland, 0 9 ft interior diameter, was built at 
the rate of 17 ft per diy it a cost of about $18 per foot During 
this work three explosions of inflammable gases occurred in 
which 19 men were killed and others were injured Later a fire at 
the shaft in the lake c lused the death of ten men Work was 
thereafter completed under the direction of George H Beiuen 
berg Less serious accidents principally explosions of marsh gas, 
occurred m many of the other tunnels 

In 1869 P W Barlow and J G Grcathead built the Tower 
footway under the Thames using for the first time a cast iron 
lining and a shield which embodied features of Brunei s design 
First Tunnel in Compressed Air — Compressed air was first 
used in tunnel work by Hersent, at Antwerp in 1879, a small 
drift with cast iron lining In the same year compressed ur was 
used for the first time in any important tunnel by D C Haskin, 
in the famous first Hudson River tunnel from Hoboken N J , 
to Morton street. New York city This tunnel was to be of two 
tubes, each 16 ft wide by 18 ft high In June 1880 the north 
trly tube hid reached 360 ft from the Hoboken shaft The 
compressed air blew a hole through the soft silt of the roof at 
this spot and the witer entering drowned the 20 men With 
British capital and largely under the direction of British engi 
ncers (Sir Benjamin Baker and E AV Moir) the northerly tun 
nel wis extended 2000 ft to about three fourths of the wiy 
icross but in 1891, the tunnel was allowed to fill with water and 
It so remained for ten years Both tubes were completed in 
ic;o8, under the direction of Charles M Jacobs, engineer In 
the me intime, two others were started crossing under the Hud 
son from beneath the Pennsylvania railroad station in Jersey 
City to Corthndt street, New York, and connecting tubes on 
the New Jersey side paralleling the Hudson river These tunnels 
which form parts of the Hudson and Manhattan railroad system, 
were put in opcrition m 1910 under electric traction by third 
rail ( Se ( Traction, Flfctric) 

The use of compressed air in the first Hudson tunnel, and of 
annular shields and cist iron lining m constructing the City and 
South London railwiv (1886-90) b> Greitheacl, became widely 
known and grtUly influenced subaqueous and soft ground tun 
nelling thereafter The pair of tunnels for this railway from 
near the monument to Stockwell, from 10 ft 2 in to 10 ft 6 m 
interior diameter were constructed mostly in clay and without 
the use of compressed air except for a comparatively short dis 
tance through water bearing gravel In this gravel a timber 
heading was made, through which the shield was pushed The 



reported total cost was £840,000 Other tunnels, lined with cast- 
iron segments and constructed by means of annular shields and 
the use of compressed air, were constructed after the City and 
South London work was well advanced 

The St Clair River tunnel (Joseph Hobson, engineer) from 
Samia to Port Huron, Mich , was built in 1889-90, through clay, 
and for a short distance through water bearing gravel It is 
I 14 m m length and 21 ft external diameter This tunnel was 
the first one completed m America in which were used all the 
essential elements for successful subaqueous work, te , a shield, 
compressed air and cast iron nngs 

In 1890-93 a shield driven vehicular tunnel was constructed 
in sand and gravel across the Clyde m Glasgow, Scotland It 
consists of three parallel cast iron tubes with an internal diameter 
of 16 ft , the centre one being a footway and the outer tubes for 
vehicles in each direction The footway is reached by inclined 
ramps and stairs, but the vehicles are lowered and raised by 
elevators in shafts of 76 ft inside and 80 ft outside diameter 
The distance between shafts is 700 feet The cost was £287,000 
This tunnel was not a financial success because of competition by 
a municipal ferry and its use, though interrupted, was resumed 

In 1891 the tunnel of the Ravenswood Gas Co in New York 
city was started by Jacobs and Davies, engineers, crossing be 
neath the East River and Blackwell’s island from between 70th 
and 71st streets in Manhattan, to Ravenswood in Long Island 
city It was expected to be a rock tunnel throughout and the 
section was to be 8 ft 6 in high and 10 ft 6 in wide, to provide 
room for two 3 ft and one 4 ft gas mams Soft ground was 
encountered and great difficulty was found because of the depth 
and water pressure Compressed air was adopted, the pressure 
at times reaching as high as 46 lb per square inch Eventually 
it was necessary to line the soft ground sections with cast iron 
rings of 10 ft 2 in internal diameter The work was completed 
in 1894 

The notable Blackwall tunnel, under the Thames about 6 m 
below London bridge (Sir Alexander Bmnie, engineer, and S 
Pearson and Sons contractors), was built in 1892-97, through clay 
and 400 ft of water saturated gravel The tunnel is about 3,116 
ft long, the external diameter 27 ft and the internal diameter 24 
ft 3 inches The shield, 19 ft 6 m long, contained a bulkhead 
with movable shutters, as foreshadowed in Baker’s proposed 
shield (fig 2) There are a roadway 16 ft wide for vehicles and 
two footwalks 3 ft wide The maximum grade is 2 78% 

Numerous tunnels of small diameter have been constructed by 
the Oise of shields under the Thames and Clyde for electric and 
cable ways, several for sewers in Melbourne and under the Seine 
at Pans for sewer siphons 

The Rotherhite tunnel, under the Thames, about 2 25 m below 
London bridge, provides for a vehicular roadway 16 ft wide and 
two footwalks 4 ft 8 m wide It has a length of 4,863 ft be 
tween portals, of which about 1,400 ft are directly under the nver 
The extenor diameter of the tunnel is 30 ft and the interior 27 
feet The maximum grade is 2 7% It is constructed of cast iron 
rings and concrete hning, and a shield and compressed air were 
used It was begun in 1904 and finished m 1908 Maunce Fitz 
maurice was the engineer of design and construction, and Pnee 
and Reeves the contractors The top of the mam tunnel exca 
vation m the middle of the river was only 7 ft from the bed of the 
Thames, and a temporary blanket of filled earth, usual m similar 
cases was prohibited owing to the close proximity of the docks 

The East Boston tunnel, built in 1901, was the first important 
example of a shield built monolithic concrete arch, and extends 
from the Bostoni- subway to East Boston It is i 4 m long, 3,400 
ft being under the harbour One mile was excavated by tunnel 
ling with roof shields about 29 ft wide, through clay containing 
pockets of sand and gravel The shields reacted against iron bars 
set in the concrete and moved forward on the masonry side walls 
The engineer was H A Carson, and the contractors the Boston 
Tunnel Construction Company and Patnek McGovern 

A number of tunnels of marked importance, of the subaqueous 
shield-dnven type operated solely with electric cars (see Trac- 
tion, Electric) m addition to the Hudson and Manhattan tun 
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nels already mentioned, have been built under the East and Hud* 
son rivers at New York They are divided into two groups 
those built as parts of the Pennsylvania-Long Island railroad sys- 
tems, and those forming parts of the rapid transit system built by 
the City of New York 

Of the rapid transit tunnels, the first two tubes, of 15 ft 6 m 
jntenor diameter and 4,150 ft long, penetrate gneiss, sand and 
gravel directly under the East nver, between the Battery, in Man- 
hattan, and Joralemon street, Brooklyn They were begun in 1902, 



Fig 3 — PERSPECTIVE SHOWING MANNER OF ENCLOSING SPACE BETWEEN 
TUNNEL CAISSONS FOR THE MtTROPOLlTAIN UNDER THE SEINE AT PARIS 


With Wm Barclay Parsons (and httr George S Rice) as chief 
engineer, and were finished in Dec 1907, under the direction of 
Walton I Aims and D L Hough of the New York Tunnel Com 
pany, contractors Two other tubes, also of the same size, built 
(also through gneiss, sand and gravel) between 190 5 and 1907 by 
the Degnon Contracting Company, with R A Shailer as the con 
tractors’ engineer, extend from 42nd street, Manhattan, to Long 
Island City These tubes were built as an independent line, but 
were bought and merged with the rapid transit system, under the 
operating contracts ot 1913 Under these contracts four other 
tunnels each consisting of two tubes, were also driven beneath the 
Last river from Whitehall street, Manhattan, to Montague street 
Brooklyn, Old Slip, Manhattan, to Clark street, Brooklyn, 14th 
street, Manhattan, to North 7th street, Brooklyn, and from 60th 
street, Manhattan, to Long Island city They are of larger 
size At the 60th and 14th street tunnels the tubes in part 
are above the original river bed and were built m an artificial but 
permanent bed of clay protected by rip rap of stone On both the 
Joralemon and Whitehall street tunnels blow outs of compressed 
air occurred during construction which earned workmen through 
to the nver surface, and in each case one man survived without 
injury (^ee Plate, fig 6 ) The chief engineer for the city was 
Alfred Craven, and, later, Daniel L Turner The work was done 
between 1914-20 Under contracts let by the city for a proposed 
independent rapid transit systei i for municipal operation (Robert 
Ridgway, chief engineer for the board of transportation. City of 
New York), two other tube tunnels are in process of construc- 
tion (1928) under the East river Fulton street, Manhattan, to 
Cranberry street, Brooklyn, and Fifty third street Manhattan, 
to Long island City The 53rd street tunnel is also being built in 
part m an artificial river bottom of clay filling A tunnel is also 
being built under the Harlem river, from Manhattan to the Bronx, 
at 145th street The greatest shield progress, that on the White 
hall Montague street tunnel, was 95 ft in a week of six working 
days A pressure of 48 lb was used in the 60th street tunnel 
Four somewhat larger tubes measuring 23 ft on the outside 
diameter were built under the East nver in 1904-09 for the Penn 
i>ylvama and Long Island railroads Alffed Noble was chief en- 
gineer, S Pearson and Son, contractors, and E W Moir was 
general manager for the contractors Blowouts were prevented 
by placing clay blankets (sometimes 25 ft thick) on the nver 
bed, which could be earned up to 20 ft depth of water in the 
shps and back of the perhead hnes, and by filhng the pores 
of the sand and gravel at the face of the shield with dry blue lias 
hme or applying plastic clay Under the Hudson nver two tubes 


of the same size as those under the East nver were built for the 
Pennsylvania trams to New Jersey 
In 1914 a highway tunnel, started in 1907 and very similar to 
that at Glasgow, was completed in sand beneath the Elbe nver at 
Hamburg, Germany Access is here also obtained by elevators in 
shafts i,47r ft between centres The shafts are 72 ft inside and 
84 ft outside diameter and each contains four elevators for 
vehicles and two for foot passengers The lift is 78 feet Each 
of the two tubes between shafts provides for a single roadway 
6 ft wide and two foot walks 4 ft wide The tubes are of cast 
iron 19 7 ft external diameter and the clear width inside is 14 8 
feet The lining is concrete faced with decor itive tiles 
The new (1920) water supply intake tunml at Cleveland, 0 , 
extends out 28m, below the surface of Lake Eric, at a depth of 
95 ft below the surface and 40 to 50 ft below the lake bottom 
it was driven with a shield and compressed air in soft clay and 
sand The air pressure for most of the work varied from 15 to 
25 lb per square inch The tunnel has an internal diameter of 
10 ft and is lined with concrete blocks 11 in thick 
The notable Holland tunnels connect Canal street New York, 
with Twelfth street, Jersey City passing beneith the Hudson nver 
The tunnels are named in honour of Clifford M Holland, the first 
chief engineer, who died on Gel 27, 1924, two da>s before the 
meeting of the tubes beneath the river Mr Holland was sue 
ceeded by Milton H Freeman and the latter on his death by Ole 
Singstad Ihe tunnels consist of two tubes i 61 m m length 
between the portals Except for the lind appro iches, they consist 
of circular cast iron rings 29 ft in exit nor diameter They art 
solely for motor propelled vehicular traffic and each tube provides 
for two lines of traffic m one direction only, with i roadway width 
of 20 feet The tubes beneath the nver were driven with shields 
under compressed air ( Set Plate fig 3 ) The maximum grade 
with traffic, is 4% and against tnffic, 36^0 both on the New 
\ork side of the river Tht roadwavs art jiived with granite 
blocks, and the clear heidroom is 13 ft 6 inches The intenor 



Fig 4— TRANSVERSE SECTION OF COFFERDAM SUPERIMPOSED OVER 
JOINTS BETWEEN CAISSONS IN TUNNELS FOR THE M^TROPOLITAiN UNDER 
THE SEINE 


walls are covered with glazed ceramic tile md the tubes are bnl 
liantly lighted by ckctntity The entrance and exit portals are 
separated at each end by two city blocks and large plazas arc pro- 
vided to prevent ta-affic congestion Artificial ventilation is pro 
vjded The tunnels have fire fighting equipment, water lines, sand 
boxes, telephones, traffic signals, wrecking equipment, etc A foot 
walk is provided for policing and inspection, but the tunnels are 
not open to pedestrians Power for the equipment is obtained 
from two independent sources on each side of the river and 
three independent cables from each source of supply Each 
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cable has a capacity sujfidcnt ta carry the full load It was 
estimated that the tunnels would have a traffic capacity of 1,900 
vehicles per hour for each tube About 52,000 vehicles have used 
the tunnels in a single day, without reaching their capacity Con- 
struction began on July i, 1919, and the tunnels were opened 
to traffic on Nov ii, 1927 The cost of construction and real 
estate was about $48,000,000, of which the States of New York 
and New Jersey paid equal amounts Tolls are collected 

The River Mersey vehicular tunnel, between Liverpool and 
Birkenhead, England, lies about parallel with and a little north of 
the Mersey railway tunnel, built m i88o~86 It is the largest cir- 
cular tube tunnel m the world, having an outside diameter of 46 
ft 3 in and inside diameter of 44 ft This tunnel is hned with 
cast iron plates and concrete The mam roadway is at about the 
centre of the tube and provides for four lines of traffic on a width 
of 36 ft ind two foot walks of about 4 ft each Over this road 
way, with a clearance of 17 ft , is the exhaust air ventilating duct, 
occupying the top of the tube Below the mam roadway, m the 
centr il pirt of the bottom of the tube, there is a roadway for two 
lines of traffic, with a width of 21 ft and clear height of 17 feet 
On lach side of the lower roadway the space is used for the fresh 
air supply ducts Mtchamcal ventilation is required as the tube 
is for motor and steam driven cars At the deepest point, the 
tunnel is 1 70 ft below high water The length between shafts is 
76 ft less than i m and the total length of the tunnel, including 
two branches on each side of the nver for entrance and exits, is 
2 93 miles The maximum grade is s 33% The estimated ca- 
pacity, at IS m per hour spaced 100 ft apart, is 3,000 vehicles 
per hour, requiring about 9 minutes for passage The cast iron 
required for lining is over 110,000 tons and the concrete lining 
150,000 cubic yards The estimated cost is £5,000,000 Work was 
started on the shafts m Jan 1926 and completion is expected 
m 1931 The work is done under the Mersey Tunnel Act, of 
1925, modified by an act of 1927 The cost is to be contributed 
one-half by the Ministry of Transport, orie fourth by tolls and 
the remaining portion by Liverpool and Birkenhead m the pro 
portion of their rateable values Basil Mott and J A Brodie are 
the engineers, with B H M Hewett in charge, and the con 
tractors for shafts, drifts and the enlargement of the tunnel were 
Edmund Nuttall Sons and Co Ltd 

Tunnels have been proposed for undersea connection between 
England and France, beneath the English channel, even between 
Alaska and Siberia and beneath the entrance to the Mediterranean 
at Gibraltar, but aside from the great cost, due to great length and 
depth, questions of national military defence arise 

SINKING TUBES, CAISSONS, COFFER DAMS, ETC 

In 184s, De la Haye, m England, doubtless having in mind the 
tedious and difficult work of the Thames tunnel, proposed to make 
tunnels under water by sinking large tubes on a previously pre- 
pared bed and connecting them together Since then many in- 
ventors have proposed similar schemes In 1866 Belgrand sank 
twin phte iron pipes 3 28 ft in diameter and 512 ft long, under 
the Seme at Pans for a sewer siphon, and there have since been 
numerous examples of sunk cast iron subaqueous water-pipes 

First Subaqueous Trench Tunnel — It is believed that the 
first tunnel of this class, large enough for men to move upright in, 
was bv H A Carson, assisted by W Blanchard and F D Smith 
(in 1893-94) m the outer portion of Boston harbour, for the 
metropolitan sewer outlet The later tubes were about 9 ft ex 
tenor diameter, m sections each 52 ft long weighing about 210,000 
lbs , made of brick and concrete, with a skin of wood and water 
tight bulkheads at each end A trench was dredged m the harbour 
bed and saddles were accurately placed to support the tubes The 
latter, made m cradles above the water alongside a wharf, were 
lowered and towed ;Jr to J m to their final positions After suf- 
ficient water had been admitted they were lowered to thar saddles 
by travelling shears on temporary piles The temporary joints be- 
tween consecutive sections were made by rubber gaskets between 
flanges which were bolted together by divers The later opera- 
tions were backfilhng the trenoh over the pipes and, in each sec- 
tion, pumping out the water, removing its bulkheads and malung 


good the masonry between consecutive bulkheads, this masonry 
being inside the flanges This work, about 1,500 ft m length, was 
done without contractors, by labourers and foremen under the 
immediate control of the engineers and was found perfectly sound 
The double track railroad tunnel at Detroit, made m 1906-09, 
for the Michigan Central railroad, was built under the direction 
of an advisory board consisting of W J Wilgus, chairman, H A 



Fig 5 — LONGITUDINAL SECTION OF COFFER DAM SHOWN IN FIG 4 

Carson and W S kmnear, chief engineer The tunnel is i 5 m 
long with a portion of 0 5 m directly under the river A 
trench was dredged with a depth equal to the vertical dimension of 
the tunnel below the river bed and about 70 ft below the nver 
surface and grillages were accurately placed m it to support the 
ends of thm steel tube forms, inside of which concrete was to be 
moulded and outside of which deposited These tubes, each about 
23 ft in diameter and 262 5 ft long, were in pairs (one tube for 
each track) and were joined together at intervals of 12 ft by thin 
steel diaphragms surrounding the tubes The planking, to limit 
the concrete, was secured to the outside edges of the diaphragms 
The tubes were made tight, bulkheaded at their ends, floated into 
place, sunk by admitting water, set on the grillages and the ends 
of successive pairs connected together by bolts through rubber 
gaskets and flanges 

The second (1913-15) tunnel crossing of the rapid transit sys 
tern at New York beneath the Harlem nver from Lexington ave 
nue, m Manhattan, to Mott avenue, in the Bronx, consists of four 
tubes 1,080 ft long The general design and method of construe 
tion were modifications of those used in the Michigan Central 
railroad tunnel at Detroit The tunnel was built in five sections 
199 to 220 ft in length A trench was dredged with a width of 
81 ft and side slopes of 45® The sections (770 tons) were 
erected on timber falsework and, to launch them, fiat boats were 
run beneath the sections at low tide and the rising tide hfted them 
from the falsework The ends of the tubes were provided with 
timber bulkheads to make the tubes float, and when free from the 
falsework they were towed by a tug into the nver, where the flat 
boats were scuttled and sunk by opemng valves provided for the 
purpose The tubes then floated on their own bottoms and were 
towed to the tunnel site and sunk on the Umber caps provided 
for their suf^rt m the nver (See Plate, fig 5 ) The water was 
then pumped from the tubes and they were hned with concrete 
The tunnels were completed without the use of compressed air for 
any part of the work Alfred Craven was chief engineer for the 
Public Service Commission and the contractor was the Arthur 
McMullen and Hoff Company 

The vehicular tunnel beneath the Detroit nver, from Detroit, 
Mich , to Windsor, Canada, was started m 1928 It consists of 
one tube, o 95 m lohg, between portals, with an inside diameter 
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of 2S ft 4 inches The portion beneath the nver, 2^500 ft 
long, IS to be built by the subaqueous trench method as m the 
case' of the Michigan Central tunnel at Detroit, and the second 
Harlem River tunnel, at New York The land portions, 1,000 ft 
and 500 ft m length are shield driven The estimated cost is $10,*- 
000,000 Because of the international character of this tunnel, 
It IS necessary not only to provide for collection of tolls but for 
customs and immigration inspection, which requires unusual plaza 
facilities at both ends of the tunnel Parsons, Rlapp, Bnnekerhoff 
and Douglas are engineers and Porter Brothers, contractors 

The largest diameter tunnel built by the subaqueous trench 
method is the Oakland Alameda estuary tube, m California It 
IS a single tube, 0 67 m in length between portals, of which 2 4^6 
ft IS made up of 12 sections of tubes, each 203 ft long, sunk m a 
dredged trench, with a depth of water over the tubes of 42 feet 
Ihe tube sections present the novelty of being made of reinforced 
concrete, 37 ft external diameter, with a shell thickness of 30 
m and they are enveloped with a membrane of three ply water 
proofing They were cost m forms in a dr> dock at San Francisco, 
then floated to position and sunk The roadway is 23 ft wide for 
vehicles, two lines of street railway tracks and also foot walks pro 
tected by railings The cost is estimated at $4,500,000 or about 
one half the estimated cost if done by the shield method C E 
Posey is chief engineer 

Tunnelling by Sinking Caissons. — The first New York rapid 
transit tunnel under Harlem river, built m 1904-05, is an example 
of tunnel caissons built under water and m part of the work a 
portion of the permanent tunnel was itself made to serve as the 
roof of the caisson The tunnel has two tubes, each about 15 ft 
m interior diameter, the portion beneath the river being 400 ft 
long with a surrounding shell of cast iron itself surrounded by 
concrete The outside width of concrete is about 33 feet Its top 
IS ^8 ft below high water and about 3 ft below the b(d of the 
river The method of construction was devised by McMullen 
and MacBean, the contractors, who dredged a trench in the river 
to within 7 or 8 ft of the required depth They then enclosed a 
space of the width of the tunnel, from shore to mid stream, with 
12 in sheet piling, which was evenly cut off some 2 ft above 
the determined outside top of the tunnel On top of this piling 
was sunk and tightly fitted a flat temporary roof of timber, 3 ft 
thick in sections, which was covered with about 5 ft of dredged 
mud An air lock was provided m the roof and the water was 
expelled from this subaqueous chamber by compressed air, after 
which the remaining earth was easily taken out, and the cast iron 
md concrete tunnel walls were then built in the chamber For the 
remaining part of the river the foregoing process was varied b> 
cutting off the sheet piling at mid height of the tunnel and making 
the upper half of the tunnel which was built above and lowered 
in sections through the water, serve as the roof of the chamber in 
which the lower half of the tunnel was built m compressed air 

Subaqueous tunnels arc usually started from shafts near the 
margins of the streams and when in soft ground, the shafts are 
sunk by the use of caissons under compressed air The caissons 
remain as part of the permanent constiuction and from them the 
shields are started It may therefore be said that nearly all tun 
nels of this class are built m part by caissons (See Plate, figs 
I and 2 ) 

The tunnels of the M^lropolitam railway of Pans (F Bienve 
nue, engineer in chief) under the two arms of the Stine, between 
Place Chatelet and Place Saint Michel, were made by means of 
compressed air caissons sunk beneath the river bed, L Chagnaud 
being the contractor They were biult of plates of sheet steel and 
masonry, with temporary steel diaphragms in the ends, filled with 
concrete, making a cross wall with a level top about even with the 
outside top of the tunnel and about 2 ft below the bottom of the 
Seme The caissons were sunk on the line pf the tunnel so that 
adjacent ends and the walls just described, were nearly 5 ft apart 
with (at that stage) a core of earth between them Side walls 
joming the end walls and thus enclosing the earth core on four 
sides (fig 3) were next made by the aid of temporary small 
caissons sunk through about 26 ft of earth under the nver The 
tops of the side walls were made even with the end walls A steel 


rectangular coffer dam (figs 4 and s) was sunk to rest with rub 
ber or cla> joint on these surrounding walls The coffer dam had 
shafts reichmg above the surface of the water, so that the tarth 
core was easily tiken out in fice air, after removing the water 
The adjattnt chambers under the ciissons were then connected 
together Three caissons, of a total length ot 396 ft were used 
under the large arm and two, of an aggregate length of 132 ft 
under the smaller arm of the Seme Construction was started in 
1905 and operation was begun in Jan 1910, the cost of the tunnel 
was 2,134 francs per lineai foot 

At San Diego, Calif , a tunnel 1,200 ft long was constructed 
m 1928 by the caisson method The tunnel has a cross section of 
II by 12 ft , and forms the intake for coohng water for a power 
plant 

Tunnels Built in Coffer Dams.— -The first subaqueous high 
way tunnel m the United States was that at Washington street 
beneath the Chicago nver, in Chicago It is not properly a tunnel 
having been built m a coffer-dam It was constructed m 1866--69 
and has two roadways each ii ft wide and 13 ft high, and a foot 
way TO ft wide and 10 ft high It has twice been rebuilt to pro 
vide a deeper waterwa>, the original depth being only 14 feet 
After the gnat fire of 1871, it formed the only means of com 
mum cation between the west side and the business district pend 
mg the reconstruction of the bridges In 1869-71 a similar road 
way tunnel was constructed at La Salle street and in 1889-94 one 
at Van Buren street, both beneath the Chicago river These also 
required rebuilding at later dates to provide deeper waterways All 
these tunnels are now used for surface cars only 

TUNNELLING BY THE FREEZING METHOD 

Tunnelling by freezing the water contained in the soil, and then 
excavating through tht frozen material in a manner similar to 
rock, has often been proposed The method has been used for 
sinking shafts with a fair degree of success in a number of cases 
Siberian miners have for years taken advantage of low tempera 
tures to penetrate saturated ground to reach mineral deposits 
F II Poetsch applied the method in 1883 in sinking a shaft m 
Saxony, for the Archibald mine 

While fairly successful as applied to shafts, the method has 
rarel> been used for driving tunnels and then not with entire 
success In 1884-86 m Stockholm, Sweden, a tunnel for pedes- 
trians was driven m part by the freezing method by Captain 
I mdmark The length of the tunnel was 758 ft and it passed 
beneath a ndge dividing two parts of the city The cross section 
was 12 ft 8 in high and 13 ft 2 m wide and the malernl was 
coarse gravel with large stones and some clay It contained water 
and had very little cohesion The material was frozen by using 
a dry air (Lightfoot) machine delivering 25,000 cu ft of air 
per hour The temperature of the air at the machine was —55° C 
Only about 80 ft of the tunnel was constructed by this method, 
the balance of the soil being of firmer material 

TUNNELLING THROUGH MOUNTAINS 

Where a great thickness of rock overlies a tunnel through a 
mountain it may be necessary or advisable to do the work wholly 
from the two ends without intermediate shafts The problem 
largely resolves itself into devising the most expeditious way of 
excavating and removing the rock Experience and modern 
mechanical devices, such as compressed air drills, and mucking 
and loading machines, have led to speed and economy 

fbe Hooaac tunnel, m Massachusetts, on the line of the Fitch 
burg railroad, was the first prominent tunnel in America and for 
many years the longest, being 4 73 long It was begun in 1855 
and finished m 1876, after many interruptions It was memorable 
for the original use m America of compressed air drills and nitro 
glyceun, mechanical drilling being adopted in 1866 

In 1857 flio flrsf fired in connection with the Mont 

Cenis work m the Alps in i86i machine drilling was introduced 
and in 1871 the tunnel was opened for traffic It is located be 
tween Modanc, France and Bardonecchia, Italy It is a single 
tunnel 7 98 m long, with a “horseshoe” section 26 ft 3 m by 
24 ft 7 inches The material penetrated was granitic and the 
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average progress 7 7 Im ft per 24 hours The approximate cost 
was i75 per linear ifoot With the exception of about 900 linft 
the tunnel is lined throughout with brick or stone During the 
first four years, by hand labour, the average progress was not 
more thin 9 in per day on each side ot the Alps, but with com- 
pressed air drills the rate towards the end was hve times greater 
In 1872 the St Gotthard tunnel was begun ind in 1881 the 
first locomotive ran through it It lies between Goschenen and 
Airolo, in Switzerland It is 9 ^ m in length and of the same 



dimensions as the Mont Cenis The mitenal also was granitic 
and the iveragc progress 18 lin ft per 24 hour-s Ihe ipproxi 
mate cost wis £48 per linear foot Mechanical drills were used 
from the beginning Tunnelling was cirried on by driving in ad 
vance a top heading about 8 ft square, then enlarging this side 
wiys and finally sinking the exc nation to invert level (See de- 
t Ills in fig 6 ) Air for working the rock drills was compressed to 
seven atmospheres by witcr turbines of ibout 2 000 horse power 
riic two inclines leading to the summit, which total about m , 
art 28% tunnel including seven spirals forming almost complete 
loops withm the mountains in order to gain altitude and distance 
The driving of the Arlberg tunnel wts begun in 1880 ind the 
work wis completed in little more than three years It is a single 
tunnel, 6 ^6 m long bet's^een Innsbruck ind Bludtnz the Tirol 
It IS 2 s ft s in wide and the average progress m 24 hours was 
27 2 linear feet I he approximate cost was £s6 per linear foot 
Ihe mam heading was driven dong the bottom of the tunnel 
ind shafts were opened to the upper heiding 75 to 210 ft apart, 
from which smilltr headings were driven right and left The 
tunnel wis enlarged to its full section at different points simul 
taneously in lengths of 24 ft , the cxcavition of each occupying 
about 20 dws and the masonry 14 days Ferroux percussion air 
drills and Brandt rotary hydraulic drills were used, the per 
formince of the latter being especially satisfactory After each 
bhst a fine spriv of witer wts injected which assisted the ven 
tilation materially In the St Gotthard tunnel the discharge of the 
air drills was relied on for ventilation In the Arlberg tunnel over 
8000 cu ft of dir per minute was thrown in bv v^entilators To 
keep pace with the miners 900 tons of excavated material had to 
be removed and 350 tons of masonry introduced daily at each 
end of the tunnel which necessitated the transit of 4^0 wagons 
The cost per linear foot varied according to the thickness of 
masonry lining and the distance from the mouth of the tunnel 
r or the first 3 000 ft from the entrance the prices per linear foot 
were £3 i 6 s for the lower heading, £2 iis for the upper one, 
£10 3s for the unlined tunnel £13 for the tunnel with a thm 
lining of masonrv , and £41 8s with a lining 3 ft thick at the 
irch, 4 ft at the sides and 2 ft 8 in at the invert 
The Simplon tunnel was begun in 1898 and completed in 1905 
It lies between Bngue Switzerland and Iselle Italy It has a 
length of 123 m and is over 30% longer than the St Gotthard 
The greatest depth below the surface is 7 005 feet A novel 
method wis introduced by driving two parallel headings (56 ft 
apart connected at intervals of 660 ft by oblique galleries) 
which greatly facilitated ventilation and resulted in mci^cased 
economy and rapidity of construction while also insuring the 
health of the men One of the headings was enlarged at once to 
16 ft 5 in wide by 19 ft 6 m high, for a single track railroad 
but the second was left to be enlarged and similarly used at a 
later date (This was undertaken m 1918, during the World War, 


and completed a few years later ) Had one wide tunnel been made 
instead of two narrow ones, it would have been difficult to mam 
tain Its integrity, even with the narrow cross section employed, the 
floor was forced up pointa m the solid rock from the great 
weight above, and had to be secured by building heavy inverts 
of masonry About 25m from the portal at Iselle, the “Great 
Spring” of cold water was struck It yielded 10 564 gal per 
minute at 600 lb pressure per square inch, and reduced the tern 
perature to 554° I, the lowest point recorded A spring of hot 
water was met on the Italian side which discharged into the tunnel 
1,600 gal per minute with a temperature of 113° F The maxi 
mum flow of cold water was 17,081 gal per minute, and of hot 
water 4 330 gal per minute These springs often necessitated a 
temporary abandonment of the work Water power from the 
Rhone at the Swiss and from the Diveria at the Italian end 
provided the power for operating all plants during construction 
of most of the work The material penetrated was gneiss, mica- 
schist, limestone and disintegrated mica schist The average 
progress per 24 hours was 35 linft and the approximate cost 
£49 7s per linear foot Among the able engineers connected with 
this work must be mentioned Alfred Brandt a man of remarkable 
energy and ability whose drills were used with much success 
He died early in the work of injuries received from f illmg rock 

A group of tunnels — the Tauern Barengraben, Wocheiner and 
Bosruck — was undertaken by the Austrian Government m con 
nection with new Alpine railroads to increase the commercial 
territory tributary to the seaport of Trieste, which at one time 
was greater than Hamburg 

The Loetschberg tunnel, in the Alps of Switzerland, between 
Kandersteg and Gopperstem is 9 04 m long and the maximum 
grade 0 38% It is a double track railway tunnel and its con 
struction was begun in Oct 1906 and completed in Sept 1911 It 
was originally planned to be 8 5 m in length and straight It 
passed beneath the ancient glacial gorge now filled with detritus 
and occupied by the Kandcr river but at a grcit depth and it was 
supposed it would be in solid granite After driving the heading 
for nearly 2 m it broke through into the gorge which was filled 
with sand, boulders and witcr under great pressure In the space 
of a few moments about 8 000 cu yd of the matt ml was earned 
into the heading Twenty five men, the drills and all equipment 
were lost beyond hope of recovery It was bulkheaded off and 
the line bent to throw it farther into the mountains and beneath 
the gorge and was then successfully completed, the length being 
increased one half mile The tunnel is operated electrically, 
using 13000 volts single phase, alternating current of 16 cycles 
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The Connaught tunnel at Rogers pass on the Canadian Pacific 
railway, pierces the Selkirk range of the Canadian Rockies It is 
5 m long and replaces a surface line 540 ft higher up Its con 
struction saves 5 m of distance and replaced 5 m of snow sheds 
m a distance of 13 miles It is a double track tunnel, operated 
electrically and has a maximum grade of 2 2% It was built 
between 1913 and 1916 and was the first American tunnel in which 
a parallel pioneer tunnel was used Progress on the pioneer 
heading reached as high as 817 ft m 30 days 
Much important tunnel construction has been done in Japan 
by the Japanese government railways Probably the most notable 
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IS the Tanna tunnel, between AUmi and Mishima, which was 
started in 1918 and is not yet (1928) completed, as extraordinary 
difficulties have been encountered The tunnel is 489 m m 
length and passes under two mountains and the valley between 
them The maximum depth below the surface is 1,300 ft and 
below the valley 600 feet It is partly in soft ground and partly 
in rock The rock is andesite Several methods of excavation 
have been tried but difficulty with water prevails At the Atami 
Side, 17 cu ft per second at a pressure of 240 lb per square inch 
enters the work, and at the Mishima side 48 cu ft per second 
The actual cqst of construction up to the present (1928) has been 
$50000 per linear foot 

The Liberty vehicular tunnels penetrate the south hills at Pitts 
burgh, Pa , and connect with the Liberty bridge, over the Monon- 
gahela river They consist of two parallel tunnels, 59 ft between 
centres, each 26 ft 7 in wide, and i i m long Each tunnel pro 
vides a single line of street railway track not installed and two 
lines of vehicular traffic on a roadway 21 ft wide There is also a 
foot walk, 4 ft wide, in each tunnel Ihe tunnels are lined with 
concrete 24 in thick The alignment is straight and the grade 
continuous at the rate of 0 392% The work was begun in 1919 
and completed about three years later The total cost was about 
$6,000,000 For tunnels of their size, unusually rapid progress 
was made in excavating which was due largely to a bonus system 
of paying the workmen Eleven hours’ pay was allowed for 9 ft 
idvance of excavation and 12 hours’ for 10 ft , whether consumed 
or not There was also sharp rivalry between the forces m the 
two tunnels, and the men completing thur shift first were allowed 
to display an American flag at the entrance, the following day, 
while their competitors were compelled to display a black flag 
The average rate of advance per day m the tunnels was over 10 
ft for T period of several months 

The Moffat tunnel, on the Denver and Salt Lake railroad, re 
places a surface line with 4% grades, crossing the Continental 



Divide, about 50 m west of Denver, Colo At the time of con 
‘^truction it was the longest railroad tunnel in America It hes 
at an elevation of 9,200 ft above sea level, as compared with 
n,66o on the surface line at the summit of the Divide The 
work was begun in 1923 and the first train was run through in 
Feb 1928 The work consists of two parallel tunnels, 75 ft apart, 
one for a single track railroad, 16 ft by 24 ft and one for a 
water tunnel, 8 ft by 8 ft , which may be used for the future 
water-supply of the City of Denver The work was done by the 


Moffat Tunnel Commission, and paid for by a bond issue b> i 
district of the State in the vicinity and the City of Denver The 
railroad tunnel is leased to the Denver and Salt Lake railroad 
The length of the tunnel is 6 i m and the cost including the water 
tunnel was about $15470,000 The grades of the railroad tunnel 
rise from the ends toward the centre, on rates of 03% from the 
east and 0 g% from the west The construction of both tunnels at 
one time was taken advantage of to use the water tunnel as a 
pioneer heading, with cross connections to the mam railroad tunnel 
at intervals of about i 500 ft , as was done in the Simplon tunntl 
and the Connaught tunnel at Rogers pass, which offered ad 
vantages in speed and ventilation Chloride of lime dumped 
m one of the lakes, 1,400 ft above, was found in the tunnel water 
two hours later 

The new Cascade tunnel of the Great Northern railway, bt 
tween Berne and Scenic, in the Stale of Washington is 7 79 m 
long (6ec hg 7 ) It is the tilth longest railway tunnel m the 
world and the longest railway tunntl m America The alignment 
IS straight and the grade i 565% downward to the west from 
Berne Work was started in Dec 1925 The tunnel wis driven 
from the two portals and a shaft, 622 ft deep, 2 41 m from the 
east end, by the centre heading method, to allow radial drilling 
A pioneer tunnel, 66 ft to one side and parallel with the mam 
tunnel, was also driven, from which cross drifts were driven at 
1,500 ft intervals This provided a number of points of attack 
and insured proper ventilation and drainage The pioneer heading 
has a width and height of 10 ft and ^\as advanced 984 ft m one 
month The pioneer heading was holed through m May 1928, and 
the mam tunnel was completed during the same year and put in 
operation Jan 12, 1929 The power used in construction was 
2,300 volts, 60 e>cle ^ plnse current The total compressor 
I capacity was 10,450 cu ft of free air per minute Haulage in 
I the headings was by 6 ton, 250 volt trolley locomotives, and for 
the full section 20 ton trolley locomotives The locomotives were 
equipped with gathering reels, which allowed their working 500 ft 
beyond the suspended trolley The line speed of the skip hoists 
It the shaft was 900 ft per minute A total force was emplovcd of 
about 1,800 men and, because far distant from any settlement, 
complete camps with cottages, schools, recreation halls stores and 
shops were provided, equipped with water supply, electric lights, 
sewers and modern plumbing J R W Davis is chief engineer 
for the Great Northern railway, and the contractor was A Guthrie 
and Co The line through the tunnel is to be operated electrically 
The estimated cost is $16000000 (See Traction, Ellctric ) 

The electric railway from Eiger glacier to near the summit of 
the Jungfrau includes a tunnel i m long, ii ft 10 in wide and 
12 ft 6 m high, with a midway station having arches through the 
side from which a large pirt of northern Switzerland can be seen 
From the Jungfrau terminus, at an elevation of 13,428 ft, the 
summit, 242 ft higher may be reached by an elevator 

Among other important rock tunnels may bt mentioned the 
Albuh, through a granite ridge of the Rhaetian Alps, for a single 
track narrow gauge railroad ^6 m long, the Giovi, 6 m long 
north of Genoa, Italy, tunnels on the Midland railway, near 
Totley in Derbyshire, over 3 5 m long largely in shale and it 
i Cowburn, over 2 m long in shale and harder rock, each 27 ft 
wide and 205 ft high inside, the Arthur Pass tunntl in New 
Zealand, begun in 1908 53 m long, for a single track, narrow 
gauge railway, the Suram on the Trans-Caucasus railway for 
double track, 247 m long, through soft rock, the Graveholz 
tunnel on the Bergen railway m Norway, 3 3 ni long (the longest 
m northern Europe) the tail race tunnel for the Niagara Fills 
Power Company, being i 3 m long 19 ft wide and 21 ft high 
through argillaceous shale and limestone, costing about $i 250 000 
the Tcquixqunr outlet to the drainage system for the City of 
Mexico, 62m long costing $6,760 000, the first Cascade tunnel 
Washington part of the Great Northern railway system 2 63 m 
long and saving 9mm -distance (now replaced by a still 
longer tunnel 7 79 m ) , the Gunnison, 58m long, irrigating 147, 
000 ac in Colorado , the double track railway tunnel of the Cana 
dian Northern railway, under Mount Royal in Montreal, Canada 
35m long , and the double track Musconetcong tunnel of the 
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Lehigh Valley railroad, a little kss than i m long and costing $5, 
000, OCX), holed through in 21 months (June 1928) An example of 
a small tunnel of considerable length is the S trickier tunnel It sup- 
plies water to Colorado Springs, from Pike’s peak of the Rocky 
Mountains, in Colorado It is i 22 m long and the cross section 
IS only 4 by 7 feet 

For many reasons, including both safety of the work and 
interest charges on the capital investment, speed m tunnel con 
struction is desirable, and such work is always pushed as fast as 
possible During the World War, the Northern railway of France 
built the Marseille en Bcauvaisis tunnel, a single track railway 
tunnel, paralleling a similar one in operation and 60 ft from it 
at the rate of 16 ft jier day It is 1,200 ft long, in badly 
fissured chalk formation and is lined with concrete It was begun 
May 21, 1918, the headings met June 28 and it was m operation 
Aug 4, d period of 75 days 

TUNNELLING IN TOWNS 

Where tunnels have to be earned through soft soil in proximity 
to valuable buildings speeial precautions have to be taken to avoid 
settlement An early successful example of such work is the tunnel 
driven in 188C for the Great Northern Railway Company, under 
the metropolit in cattle market, London This was (font by the 
crown-bar method, the bars being built m with solid brickwork 
The subsidence m the ground was from i to about 3i inches 
Several buildings were tunnelled under without any damage 

The District subway of Glasgow, Scotland, consists of a double 
tube line m the form of a loop, connecting Partick and the north 
ern distriAs with the centre of the city It has a length of 6 $ m , 
and consists m large part of circular tubes, ii ft internal diameter, 
built as tunnels, lined with cast iron and dnven with a shield 
and compressed air The line crosses twice beneath the Clyde 
Work was begun m 1891 and the line opened to trathc in 1897 

London has now some 90 m of tunnels for railways, mostly 
operated by electric traction (See Traction, Electric ) Most of 
those which have been constructed since 1890, comprising some 
SO m of double tube railways, have been tunnelled through clay 
by the use of cylindrical shields and have linings of cast iron 
plates The tubes are generally small, from 10 to 12 ft m mner 
diameter, but shields about 2^ ft on diameter were used in con- 
structing the stations on the Central London railway, and one 32 
ft 4 in in diameter and only 9 ft 3 in long was used for a short 
distance on the Clapham extension of the City and South London 
railway The first of the London tube railways to be built was 3 5 
m , of the City and South London, from the B ink under the 
Thames to Stockwell, begun in 18S6 and completed in 1900 

Pans has an extensive system of underground railways some 
60 m in length, portions of which were built as tunnels, and a 
considerable number of which were constructed under the en 
gmtcnng direction of I Bienvenue The first line was built in 
189S, from Porte Maillot to Porte de Vincennes, and other lines 
foUowtd at later dates Instead of using completely cylindrical 
shields and cast iron walls, as m London, roof -shields (bouchers 
de voute) were employed for the construction of the upper half 
of the tunnel, and masonry walls were adopted throughout In 
general, the upper half of the tunnel was executed first and the 
lower part completed by underpinning 

In the case of the tunnelling near important buildings m Boston, 
m 1896, with a roof shield 29 ft 4 m xn external diameter, the 
vertical side walls were first made in small dnfts, the roof shield 
running on top of these, and the core of earth was taken out later 
and the invert or floor of the tunnel put in last Each hydraulic 
press of the shield reacted against small continuous cast iron rods 
imbedded m the brick arch 

In some large sewerage tunnels in Chicago the shields were 
pushed from a wall of oak planks 8 m thick, surrounding the 
bnek walls of the sewer The same method was employ^ m 
constructing the portion of the Dorchester tunnel^ a part of the 
Boston subway system, beneath Fort Point channel The length 
of this section was 3,060 ft the external diameter 24 ft 2 m and 
the thickness of the wood 9 inches 

The Pcnnsylvama railroad tunnels crossmg New York city 


under 32nd and 33rd streets are of unusual sisc and excavated 
through mica schist Owing to the close proximity of large build 
mgs and other structures, special methods were adopted for min 
mg the rock to lessen the vibrations from explosions 
Quite long sections of the rapid transit system beneath the 
streets in New York have been built in tunnels There are 
about 3 m of double tube, shield-dnven tunnels m Brooklyn 
Shorter sections also were built m Manhattan A portion of 
the line under Ilatbush avenue was built in sand with a roof 
shield of unusual size rolling on the completed side walls, as m 
the case of the Boston subway A number of the rock tunnels 
disclose an exceptional size On the Lexington avenue line, four 
tracks, two on each of two levels, are in one tunnel excava 
tion, about 33 ft high and wide (See fig 8 ) Th6 upper 
level IS earned on steel beams supported by columns at the 
side and centre The concrete roof is formed of two arches 
carried by columns The central portion is known as an “um 
brella’* section, which it resembles Beneath St Nicholas avenue 
and Fort Washington avenue five of the subway stations are con 
structed in tunnel, four of which contain two tracks and two 
platforms within a single arch having a clear span of 48 feet 
The width of excavation required was S7 ft and the height 30 
feet In one case the arch carnes a mezzanine platform the 
entire length of the station, supported by hangers from the roof 
arch alone 

TUNNELS FOR CONVEYING WATER 

From very early days, water has been conveyed in aqueducts 
formed by tunnelling, and some early examples have been men 
tiontd Generally such tunnels were of small cross-section, but 
many of them were of great length They also generally followed 
the grade of the flowing water and where valleys were encoun 
tered they were crossed by aqueducts of stone arches, of which 
examples still exist Examples of modern tunnelling m connection 
with water supply may be found in many sections of the world 
Where necessary to obtain water for the supply of large cities it 
sometimes must be brought from great distances and the sources 
of supply are generally in mountamous districts 

Bath the largest and longest aqueduct tunnels are those supply 
ing water to the City of New York They also present the novelty 
of sinking to great depths below the hydraulic grade line and 
rising again to that line to pass beneath river gorges, which are 
crossed at many points and also to pass beneath the entire length 
of Manhattan island This introduces an internal or bursting pres 
sure in the tunnel, which is called “a pressure tunnel 
The Croton aqueduct, from the Croton dam to the gate house 
at 135th street, constructed 1885-90, forms, in its completed 
state, i tunnel 31m long and includes an inverted siphon or pres 
sure tunnel, passing beneath the Harlem river A number of short 
sections were built in open excavation and then covered over 
Ihe Catskill water supply system, which extends from the 
Catskill mountains to New York city, a distance of about 160 m , 
consists m large part of true tunnels and includes both the largest 
tunnels for such purpose, and the longest tunnels for any purpose 
in the world All are concrete lined There are 25 tunnels on the 
hydraulic grade, with a total length of 32 m , including the tunnel 
beneath the Shandaken mountains, 18 i m long, about 40 m 
south west of Albany, NY It has a ^‘horseshoe” section ii ft 
6 in high by 10 ft 3 in wide and is the longest continuous true 
tunnel in the world for any purpose Seven shafts were used m 
constructing this tunnel There are also seven pressure tunnels 
crossing beneath river valleys, including that beneath the Hudson 
river from. Storm Bang to Breakneck mountain, at a depth of 
1,114 ft below sca-Ievel It is 1:4 ft internal diameter and 3,022 
ft between the shafts on either side of the nver (See fig 9 ) 
The total length of the Catskill aqueduct pressure tunnels exclu- 
sive of the city aqueduct tunnels is 17 m and they are from 14 ft 
to 17 ft 6 m in diameter The aty aqueduct tunnel extends from 
HiUview reservoir, beneath the Harlem nver and nearly the entire 
length of Manhattan island and the East nver, to shafts in Brook- 
lyn, a distance of 18 miles It is the second longest tunnel m the 
world, and the longest carrying water under pressure To provide 
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BY COURTESY OR N Y CITY BOARD OR WATER BURPLY 

Fig 9 -—CROSS section of the Hudson river crossing of the catskill aqueduct looking down stream showing the loca 

TfON of the tunnel AND THE DIAMOND DRILL BORINGS MADE TO EXPLORE THE ROCK TO DETERMINE ITS LOCATION 


resistince to the bursting pressure of the water and also water 
tightness, it is placed in the rock from 200 to 750 ft below the 
surface of the streets beneath which it was built It was driven 
from 25 shafts, averaging 4,000 ft apart The work of con 
strutting the Catskill aqueduct system, including the reservoirs, 
the city tunnel and the Shandaken tunnel, occupied from 1905 to 
1926 

In 1920, a tunnel 4 5 m long, 9 ft wide and 9 5 ft high was 
begun m the Alps of Switzerland, to convey water to an hydro 
electnc plant The Nevada irrigation tunnel is 4 i m long and 
has a cross section 9 by 9 feet It was completed in May 1928 
at a cost of $1,500,000 

TUNNELS FOR CANAXS OR WATERCOURSES 

Tunnels for the diversion of streams or canals are of very early 
date South of Seleucia, in Turkey m Asia, a river flows through 
a tunnel 20 ft wide and 23 ft high excavated 1,600 years igo 
through rock so hard that the chisel marks are still discernible 
In 1766 a tunnel 9 ft wide, 12 ft high and i 63 m long was begun 
on the Grand Trunk canal, England, and completed ii years later, 
and this was followed by many others 

The largest of its kind is the recently completed (1927), Rove 
tunnel, connecting the Port of Marseilles, France, by canal with 
the nver Rhone It is 72 ft wide (width of water 60 ft ) and 50 
ft high jnside and 4 53 m long The cross sectional area is about 
MX titnes that of the average double track railway tunnel Its 
construction occupied 1$ years, and its cost was about 135,000,000 
francs, paid by the French Government, the chamber of commerce 
and the City of Marseilles The entire co^t is to be returned by 
tolls The quantity of material excavated was greater than any 
other tunnel m Europe, about 2,250,000 cuyd, or 25% more 
than the great Simplon tunnel It is lined with masonry, has a tow 
piath 6 ft wide on each side m the form of a senes of small arches 
and has a large masonry portal at each end This tunnel is i 7 m 
longer than a similar canal tunnel between the Marne and the 
Rhine 

VENTILATION OF TUNNELS 

Ventilatiofi of Steam Railway Ttmaels.— The simplest 
method for ventilating a railway tunnel is to have numerous wide 
openings to daylight at frequent intervals If these are the full 
^dth of the tunnel, at least 20 ft m length, and not farther apart 
than about 500 ft , a tunnel can sometimes be naturally and ade- 
quately ^ventilated Such arrangements are, however, frequently 
imiimctfdible, especrally in long and deep tunnels, and then re- 


course must be had to mechanical means Not only long tunnels, 
but often those relatively short, require artificial ventilation when 
on a steep gradient, as the smoke and gases have a tendency to 
travel up the grade with the locomotive, which is then working 
at full capiacity Natural ventilation depends for its action upon 
the difference of temperature within the tunnel or ventilation 
shaft, and the outer air In winter the draft is upward and in 
summer often downward In the spring and autump there are 
often periods when there is little difference in temperature and, 
in consequence, little circulation of air Most sttam railway tun- 
nels are poorly ventilated except where tht difference in elevation 
of the ends or the prevailing winds, creates a natural draft through 
thtm The need for ventilation is far greater with steam locomo- 
tion than with electric motors 

Tht lirst application of mechanical or fan ventilation to railway 
tunnels was made m the Lime street tunnel of the London and 
North Western railway, at Liverpool, which has since been re- 
placed by an open cutting At a later date fans were applied to 
the Severn and Mersey railway tunnels 

Where possible, the principle ordinarily acted upon, where 
mechanical ventilation has been adopted is to exhaust the vitiated 
air at a point midway between the portals of a tunnel, by means 
of a shaft with which is connected a veritiliting fan of suitable 
power and dimensions In the case of the tunnel under the Mersey 
river such kind of shaft could not be provided, owing to the 
nver being overhead, but a ventilating heading was driven from 
the middle of the river (at which point entry into the tunnel was 
effected) to each shore, where a fan 40 ft in diameter was placed 
In this way the vitiated air is drawn from the lower point of the 
railway, while fresh air flows in at the stations on each side to 
replepish the partial vacuum 

The punciple was that fresh air should enter at each station and 
‘‘split** each way into the tunnel, and that thus the atmosphere 
on the platforms should be kept pure In the Mersey tunnel 
there are five fans, two are 40 ft in diameter by 12 ft wide 
and two 30 ft m diameter by 10 ft wide, one of each size 
being erected at Liverpool and at Birkenhead respectively In 
addition there is a high speed fan, 16 ft in diameter, m Liver- 
pool, which throws 300,000 cuft per minute The ventilation 
of this tunnel was satisfactory up to a tram schedule of 300 
trains per day, or one each way every five minutes As the traffic 
increased the air shaft became coated with soot several inches 
thick and arrangements were made to instal electnc power 

The central point of the Severn tunnel lies toward the 
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Monmouthshire bank of the nver and ventilation is effected from 
that point by means of one fan placed on the surface at Sudbrooke 
Monmouth, at the top of a shaft which is cdnnected with a hori- 
zontal heading leading to the centre of the tunnel This fan, which 
IS 40 ft in diameter by 12 ft in width, removes from the tunnel 
some 400,000 cu ft per minute, and draws in an equivalent volume 
of fresh air from the two ends 


About J896 an excellent system was introduced by Signor Sac- 
cardo, in%t ilian engineer, which to a great extint minimized the 
difficulty of ventilating long tunnels under mount iin ranges where 



Fig to - DIAGRAM ILLUSTRATING THE 8ACCARDO SYSTEM FOR VCNTIL 
ATING TUNNELS 


shafts are not available This system, which is not applicable to 
tunnels in which underground stations exist, is based upon the 
principle of the ejector, and is illustrated m fig 10, which repre 
sents its application to the single line tunnel through the Apen 
nines at Pracchii This tunnel is one of 52 single line tunnels, 
with a gradient of i in 40, on the mam line between Florence and 
Bologna, built by Thomas Brisscy There \sas a great deal of 
traffic which had to be worked by hea\y locomotives Before the 
installation of a ventilating system, under any condition of wind, 
the state of this tunnel about gooo ft m length was bad, but 
when the wind was blowing in at the lower end at the same time 
that a heavy goods or passenger tram was ascending the gradient 
the condition of affiirs became very much worse The engines, 
working with the regulators full open often emitted large quant i 
ties of both smoke and steam which travelled concurrently with 
the tram The goods trains had two engines one in front and the 
other at the rear, and when from the humidity in the tunnel, due 
to the steam the wheels slipped and possibly the trim stopped, 
the state of the air was indescribable A heavy tram with two 
engines, conveying a ro>al party and their suite, arrived on one 
occasion at the upper exit of the tunnel with both engmemen and 
both firemen insensible when a heavy passenger train came to a 
stop in the tunnel, all the occupants were seriously affected 
In applying the Saccardo system, the tunnel was extended for 
15 or 20 ft by a structure either of timber or brickwork the 
inside line of which represented the line of maximum obstruction 
of the tunnel and this was allowed to project for about 3 ft into 
the tunnel (fig 10) The space between this line and the exterior 
constituted the chamber into which air was blown by means of a 
fan Considt ring the length of tunnel, it might at first be thought 
there would be some tendency for the air to return through the 
open mouth, but nothing of the kind happened The whole of the 
air blown by the fan, 164,000 cu ft per minute was augmented 
by the induced current yielding 46,000 cu ft per minute making 
a total of 210,000 cuft , and this volume was blown down the 
gradient against the ascending tram so as to free the driver and 
men m charge of the trim from the products of combustion at 
the earliest possible moment Prior to the installation of this 
system the drivers and firemen had to be clothed in thick woollen 
garments, pulled on over their ordinary clothes and wrapped 


round and round the neck and over the head 

The Saccardo system was installed in 1899 at the St Gotthard 
tunnel with most beneficial results The ventilating plant is situ 
ated at Goschenen at the north end of the tunnel and consists of 
two large fans operated by water-power The quantity of air 
pressed into the narrow mouth of the tunnel is 413,000 cu ft 
per minute at a velocity of 686 ft , this velocity being much re 
duced as the full section of the tunnel is reached After installa 
tion, a sample of the air taken from a carriage contained only 
TO 19 parts of carbonic acid gas per 10,000 volumes 

In the Simplon tunnel (123 m long), where electricity is the 
motive power, mechanical ventilation was installed at the time of 
construction at each end of the tunnel, both for construction pur 
poses and to serve as permanent equipment It is based on a dif 
ferent principle than the Saccardo system A steel sliding door is 
arranged at each entrance to be raised and lowered by electric 
power After the entrance of a tram the door is lowered and fresh 
air forced into the tunnel from the same end at considerable pres 
sure by fans Since completion of the second tunnel following the 
World War an additional ventilation plant has been built at the 
north end of the tunnel 

The Moffat tunnel m Colorado (6 i m long) is ventilated by a 
mechanical plant based on the principle of forced or induced draft 
created at one end of the tunnel A building was erected at the 
east portal which forms an extension of the tunnel and provides a 
fan chamber on each side A vertical lift gate is provided to close 
the portal Two fans arc provided, which differ for experimental 
reasons Each has a diameter of 9 ft and width of 6 feet The 
motors are of 750 and 500 hp with capacities of 450,000 and 
3o0 0oo cu ft per minute, at velocities of 14 and 10 m per 
hour, respectively Only one fan is operated, the other held in 
reserve The ventilation is by forced draft for east bound trams 
and induced draft for west bound trains, which forces the smoke 
back along the tram The results are very satisfactory 

Other railway tunnels partially or completely ventilated by 
mechanical draft are the Giovi tunnel, in Italy, Hoosac tunnel 
in Massachusetts, East Mahanoy tunnel, m Pennsylvania, Big 
Bend tunnel, in West Virginia, Elkhorn tunnel, in West Virginia 
and the Gallitzen tunnel, in Pennsylvania 

Volume of Air Required for Ventilation of Railway 
Tunnels — ^The consumption of coal by a locomotive during the 
passage through a tunnel having been ascertained, and 29 cu ft 
of poisonous gib being allowed for each pound of coal consumed, 
the volume of fresh air required to maintain the atmosphere of the 
tunnel at a standard of purity of 20 parts of carbon dioxide in 
10,000 parts of air is ascertained as follows The number of 
pounds of fuel consumed per mile, multiplied by 29, multiplied 
by $00 and divided by the interval m minutes between the trams 
will give the volume of air m cubic feet which must be introduced 
into the tunnel per minute 

Ventilation of Tunnels for Electric Traction — ^The intro 
duction of electric traction has simplified the problem of ventilat 
mg intra urban railways laid in tunnels at a greater or less dis 
tance below the surface, since the absence of smoke and products 
of combustion from coal and coke renders necessary only such 
a quantity of fresh air as is required by the passengers and 
staff For ventilation the shallow tunnels which form the under 
ground portions of the Metropolitan and District railways m Lon 
don, open staircases blow holes and sections of uncovered track 
are relied on When the lines were worked by steam locomotives 
they afforded notorious examples of bad ventilation, the proper 
tion of carbonic acid gas amounting to from 15 or 20 to 60, 70 and 
even more parts in 10,000 Since the adoption of electricity as 
the motive power the atmosphere of the tunnels has very much 
improved Samples taken from the cars m 1905 after the adop- 
tion of electricity gave as low as ii 27 parts m 10,000 

When deep level “tube” railways were first constructed m Lon 
don, it was supposed that adequate ventilation would be obtained 
through the lift-shafts and staircases at the stations, with the aid 
of the piston action of the trams which, being of nearly the same 
cross-section as the tunnel, would, it was supposed, dnve the air 
m front of them out of the openings at the stations they were 
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approaching, while drawing fresh air in behind them at the stations 
they had left This expectation, however, was disappointed and 
it was found necessary to employ mechanical means On the 
Central London railway, which runs from the Bank of England to 
Shepherd’s Bush, a distance of 6 m , the ventilating plant installed 
m igo2 consists of a 300 hp electncally driven fan, which is 
placed at Shepherd’s Bush and draws in fresh air from the Bank 
end of the line and at other inter 
mediate points The fan is s ft 
wide and 20 ft m diameter, and 
makes 145 revolutions a minute, 

Its capacity being 100,000 cu ft 
a minute It is operated from 
1 to 4 A M and, the openings at 
all the intermediate stations be 
mg closed, it draws fresh air m at 
the Bank station The tunnel is 
thus cleared out each night, dur 
mg the period when trams are 
not operated and the air is left 
in the same condition as it is 
outside The fan is also worked 
during the day from ham to 
5 PM, the intermediate doors 
being open In a number of 
the later tube railways in Lon 
don — such as the Baker street 
and Waterloo, and the Charing 
Cross and Hampstead lines — 
electncally driven exhaust fans are provided at about half mile 
intervals, these each extract 18,500 cult ot air per minute from 
the tunnels and discharge it from the tops of the station roofs 
The Boston system of electncally operated subways and tun- 
nels IS ventilated by electric fans capable of completely changing 
the air in each section about every 15 minutes Air admitted at 
portals and stations is withdrawn midway between stations 
In the southerly 5 m of the tirst rapid transit subway at New 
York, constructed between 1900 and 1904, which is a four track 
structure of rectangular section, having the area of 650 sq ft and 
built as close as possible to the surface of the streets, ventilation 
by natural means through the open staircases at the stations was 
at lirst relied upon The results were satisfactory as regards the 
proportions of carbonic acid gas found in the air, but when in- 
tensely hot weather prevailed the tunnel air was sometimes s'* hot 
ter still, due to the conversion of electnc energy into heat Venti- 
lation chambers were added on each side of the subway at points 
between stations, and the condition became much improved 
These chambers are beneath the sidewalks and covered by grat- 
ings, and they have been incorporated in the construction of all 
subways built later In addition, a partition wall separates track- 
ways for trains running in opposite directions and the piston 
action of the trains induces a satisfactory circulation of the air 
Ventilatioix of Vehicular Tunnels — ^The need of mechani- 
cal ventilation of vehicular tunnels is a development of the last 
generation due to the advent of vehicles propelled by internal 
combustion engines The exhaust from such engines contains 
smoke and gases, which are irntatmg to the eyes and also contains 
a considerable percentage of carbon monoxide, a highly poison- 
ous gas The first studies of the need of ventilation for vehicular 
tunnels were undertaken m connection with the construction of 
the Holland tunnel, at New York, because of its length and the 
Urge volume of traffic which was expected to use it At that time 
<'1920) natural draft was relied upon for the ventilation of all 
such tunnels in operation, mcluding the Blackwall and Rotherhithe 
tunnels, in London, which were by far the most important The 
traffic in them, however, was only about 100 motor vehicles per 
hour for each tunnel, compared with an estimated traffic of i 900 
motor vehicles per hour m each tube of the Holland tunnel Re- 
search studies and exhaustive tests were made for this tunnel with 
the co-operation of the U S Bureau of Mines to determine first, 
the amount and composition of exhaust gases from motor vehicles , 
second the physiological effects of these gases and third, the 
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friction losses and power required to handle large quantities of 
air through concrete ducts 

In the Holland tunnel, the transverse system of ventilation was 
adopted The fresh air is introduced continuously along each lube, 
from conduits provided for the purpose, and taken off at frequent 
intervals at opposite points The air therefore travels a course 
transverse to that of the vehicles and there is a practically ccjual 
degree of purity at ail points m the tubes Because carbon 
monoxide is lighter than air and the exhaust motor gases are 
warmer than the fresh air introduced m the tunnel and therefore 
tend to rise, the fresh air ducts are placed beneath the roadways 
and the exhaust ducts above the roadway ceiling but all in the 
same tunnel tube The fresh air is introduced m each roadway 
by continuous slots along each side above the floor, and the 
vitiated air is exh lusted through louvers m the roof at 15 ft 
intervals The entire tunnel atmosphere is completely changed 
every minutes or 40 times per hour, but so uniformly and 
gently that the current is hardly perceptible This eliminates the 
fire hazard incident to a longitudinal circulation of draught 
There art four ventilation shafts, one at each pierhead line and 
one about midway between the pierhead and portal on each side 
of the ri\er The fans are located m the shaft buildings and 
there are 84 in all, one-half blowers and one half exhausters 

The Liberty tunnels were the first long vehicular tunnels in 
which artificial ventilation was used The method adopted is the 
longitudinal draft system, based on Saccardo’s, with modifications 
by C S Churchill The flow of air m each tunnel is with the 
traffic, and is induced from a shaft near the centre of each tunnel 
Each shift is divided into two compartments, one of which is 
used to exhaust the air which enters at the portal from the first 
half of the tunnel, and the other to blow fresh air into the tunnel 
at the centre and force it forward to the exit portal Suitably 
designed nozzles at the centre of the tunnels at the shafts, pre- 
vent the mixing of the air being introduced and ejected The 
flow of air is continuous in each tube in opposite directions and 
wind pipes are provided at the exit of each tube to prevent inter 
ference with the ventilation by adverse winds The ventilating 
plant and fans are on the hilltop near the centre of the tunnels, 
at the shafts The plant was designed to provide for a double 
line of motor cars in each tube, spaced 100 ft , moving at 15 m 
per hour and a proportion of carbon monoxide at 6 parts m 
10,000 at the point of exit the average therefore being 3 parts 
m 10,000 This required the supplying of 280,000 cu ft of air 
per minute m each tube at a velocity of 6 m per hour (Set also 
Traction Fuctric, Transport, Aqueducts, etc ) (R Ry ) 

Bibi looRAPirv — P Rzihd, Lehrburh der gesafnmten Tunnel Bau- 
kunst ( vols 1867-7.), J B McMaster, Tunnel Centres (NY 
187O , F W Simms Practical Tunneling (4th cd , 1896), D M 
Stiuffer Modern Tunnel Practice (iqo 6 ) W C Copperthwaite Tun 
nel Shields and the use of compressed mr in subaqueous works (2nd 
ed 191 ) , G H Gilbert, Subways and Tunnels of New York (1912) , 
C Prelmi, Tunneling (6th ed , NY 1912), E Lauchh, Tunneling 
(NY iQiO, C Dolezdlek, Der Ltsenbahntunnel (1919) D W 
Brunton and J A Davis Modern Tunneling (new ed NY 192^) 

B H M Htwett and S Johanneson Shield and Compressed 4 ir Tun- 
neling (NY, 1922), G, E Lucas, Tunnel Anlage und Bau (1924) » 
D S Matheson, Subaqueous Tunneling tn Compressed Air (Inst of 
Civ Engineers, Paper Sf 1927) 

TUNNY (Thunnm thynnus) the largest fish of the mackerel 
family, reaching a length of over 10 ft and a weight of i 500 lb 
It IS robust in form, bluish above, grey spotted with silver 
below The tunny is found in all warm seas, and periodically 
approaches the coasts, it feeds on other fi«ihcs It is excellent as 
food In the Mediterranean especially, the fishing is extensive 

The sport of catching tunny or “tuna” with rod and line from 
motor boats originated at Avalon, Calif , and has spread to New 
Zealand and Europe At Avalon the Tuna Club regulates the 
weight of rod and strength of line, and the capture of a large fish 
may occupy several hours 

TUNSTALL (or Tonstall), CUTHBERT (i 474 -i 5:>9) 
English prelate natural son of Thomas Tunstall of Thurland 
Castle, Lancashire, seems to have studied at Oxford, at Cambndgt 
and at Padua Having held several livings in quick succession, he 
became chancellor to Wilham Warham, archbishop of Canterbury, 
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in 1 5n He was employed on diplontatic business by Henry VIU 
and Wolscy, being sent to Brussels m 1515 and to Cologne m 15I9> 
while he was at Worms dunng the famous Diet of i$2i In 1516 
he had been made master of the rolls, m 1521 he became dean of 
Salisbury, m 1522 bishop of London, and in 1523 keeper of the 
pnvy seal For Htnry VIII he negotiated with Charles V after 
his victory at Pavia in 1525 and he helped to arrange the Peace 
of Cambrai in is2<) In 1530 he succeeded Wolsey as bishop of 
Durham Tunstall adhered firmly to the traditional teaching of the 
Church, but after some slight hesitation he accepted Henry as 
its head and publicly defended this position In 1537 the bishop 
was appointed president of the new council of the north, but 
although he was often engaged m treating with the Scots he took 
part m other public business and attended parhament, where in 
is SO ht participated In the discussion on the bill of six articles 
Although he disliked the religious policy pursued by the advisers 
of Edward VI and voted against the first act of uniformity m 
1549, he continued to discharge his public duties without molesta- 
tion until after the fall of the protector Somerset, then in May 
1551 he was placed in custody A bill charging him with treason 
was introduced, but the House of Commons refused to pass it, 
he was, however, depnved of his bishopric in October 1^52 On 
the accession of Mary in 1553 he was released and was again 
bishop of Durham but during this reign he showed no animus 
against the Protestants When Elizabeth came to the throne he 
refused to take the oath of supremacy, and he would not help to 
consecrate Matthew Parker as archbishop of Canterbury He was 
placed under arrest at Lambeth, where he dud on Nov 18, 1559 

Among Tunstall s writings arc De vmtate corporh et snn^utnt^ 
domtiU no^trt Jem ChrhU tn euchamtm (iS54) and De arte suppu^ 
tandt UhH quaiimr (1522) Tht bishop’s correspondence as president 
oi the council of the north Jis in the British Museum 

TUNSTALL, market (own, m Staffordshire, England Pop 
(1921) 22740 It IS one of the towns which amalgamated in 
1910 to form the munuipal borough of Stoke-on-Trent iqv) 
which in 1925 became a city The town is of modern growth The 
Victoria Institute (1889) includes a library and schools of art 
and science The neighbourhood is full of collieries, ironworks 
and potteries Kidsgrove, Chatterley and 1 alk 0’ th'-hill are 
large neighbouring villages There are brick and tile works in 
Tunstall 

TUPELO, a city of north eastern Mississippi, USA on the 
west fork of the Tombigbee river, the county seat of Lee county 
It is at the intersection of Federal highways 45 and 78, and is 
served by the Frisco and the Mobile and Ohio railways Pop 
(1920) 5,055 (41% negroes), estimated locally at 6,500 m 1928 
It IS the seat of a military institute 

TUPIAN (Tupi), a group of tribes of South American 
Indians, occupying at the time of the first Euroiiean contact a 
narrow and probably continuous strip of the Brazilian coast, from 
the vicinity of Rio de Janeiro northward nearly to the mouth of 
the San Francisco river The original home of this stock probably 
lay m southern Matto Grosso and Paraguay 

The Tupi tribes were everywhere sedentary or scmi sedentary 
agriculturalists, hunters and fishermen, but on the Atlantic coast 
fish was almost the staple food As a rule they wore very little 
clothing, made much use of feather ornaments and decoration, 
and wore small labrets in the lower lip They lived in large 
communal houses of light construction, although some had the 
walls of wattle and daub, and protected their ohen large villages 
by means of palisades Their weapons were the bow and club, but 
they made no use of poison on their arrows They were skilled 
canoemen and their vessels carried as many as 60 men The Tupi 
tribes were warlike and strongly organized for war, and commonly 
ate their prisoners The dead had their burial in large pottery 
urns The language of the coastal Tupis was adopted by the 
Jesuit missions as a lingua franca throughout a large part of 
Brazil, and this in time grew into the still considerably used 
lingua geral 

See C F P von Martius, BeUrage zur Ethnograpkie und Spracken^ 
knnde Amerikas etc (Leipzig, 1867) , H von Ibering, The Anthro- 
pohgy of ike State 0} S Paulo, BraiU (S60 Paulo, 1906) 


TUPPSll, SIR CHARLES^ Bart (td2i--z9i5)> British 
colonial statesman, son of the Rev Charles Tapper, D D , was 
born at Amherst, Nova Scotia, on July 2, 1821, and was educated 
at Horton Academy He afterwards studied for the medical pro 
fession at Edinburgh University, where he recaved the diplomas 
of MD and LRCS In 1855 be was returned to the Nova 
Scotia Assembly for Cumberland county In 1862 he was ap 
pointed governor of Dalhousie College, Halifax, and from 1867 
till 1870 he was president of the Canadian Medical Assocmtion 
Tupper was a member of the executive council and provincial 
secret'iry of Nova Scotia from 1857 to i860, and from 1863 to 
1867 He became prime minister of Nova Scotia m 1864, and held 
that office until the Union Act came into force on July i, 1867, 
when his government retired tie was a delegate to Great Britain 
on public busmess from the Nova Scotia government m 1858 
and 1865, and from the Dominion government m March 1868 
Tupper was leader of the delegation from Nova Scotia to the 
Union conference at Charlottetown m 1864, and to that of 
Quebec during the same year, and to the final colonial conference 
in London, which assembled to complete the terms of union, in 
i866**iS 67 He was sworn a member of the privy council of 
Canada June 1870, and was president of that body from that 
date until July i, 1872, when he was appointed minister of inland 
revenue This office he held until February 1873, when he became 
minister of customs under Sir John Macdonald, resigning with the 
ministry at the close of 1873 On Sir John’s return to power m 
1878, Tupper became minister of public works, and in the follow 
mg year minister of railways and canals Tupper was the author 
of the Public Schools Act of Nova Scotia, and had been largely 
instrumental m moulding the Dominion Confederation Bill and 
other important measures Sir Charles represented the county 
of Cumberland, Nova Scotia, for thirty two years in succession — 
first in the Nova Scotia Assembly, and subsequently in the 
Dominion parliament until 1884, when he resigned his seat on 
being appointed high commissioner for Canada in London 

Shortly before the Canadian Federal elections of February 1887, 
Tupper re entered the Conservative cabinet as finance minis tei 
By his efforts the Canadian Pacific railway was enabled to float 
a loan of $30,000,000, on the strength of which the line was 
finished several years before the expiration of the contract time 
He resigned the office of finance minister in May 1888, when he 
was reappointed high commissioner for the Dominion of Canada 
m London Tupper was one of the British plenipotentiaries to the 
Fisheries Convention at Washington in 1887 When the Dominion 
cabinet, under Sir Mackenzie Bowell, was reconstituted m Jan 
uary 1896 Tupper accepted office, and in the following April he 
succeeded Bowell in the premiership On both patriotic and 
commercial grounds he urged the adoption of a preferential 
tariff with Great Britain and the sister colonies At the general 
election in the ensuing June the Conservatives were severely 
defeated, and Tupper and his colleagues resigned, Sir Wilfrid 
Launer becoming premier At the next general election, in 
1900, Tupper, long the Conservative leader, sustained in his own 
constituency of Cape Breton his first defeat in forty years 

See his RecoUectwns of Sixty Years (1914) , and E M Saunders 
Life and Letters of Str Charles Tupper (3 vols , 1916) 

TUPPER, MARTIN FARQUHAR (1810-1889), English 
writer, the author of Proverbial Philosophy^ was bom m London 
on July 17, 1810, the son of a doctor of Huguenot descent He was 
educated at Charterhouse and at Christ Church, Oxford He 
was called to the bar at Lincoln’s Inn, but neyer practised He 
began a long career of authorship in 1832 with Sacra Poesis and 
in 1838 he published Geraldine, and other Poems, and for fiifty 
years was fertile in producing both verse and prose, but his name 
IS mdissolubly connected with his long series of didactic moraht 
mgs in blank verse, the Proverbial Philosophy (1838-67) which 
for about 25 years enjoyed an extraordinary popularity The 
first part was, however, a comparative failure, and N P Wilhs, 
the American author, took it to be a forgotten work of the t7th 
century He died at Albury, Surrey, on Nov 29, 18894 

TURA) COSIMO (1430-X49S), founder of the Ferraxtse 
school of painting, was bom at Ferrara and in his youth appears 
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to Iwvo visited Padua and Venice He spent most of tus life at 
Ferrara, where he was court painter to the dukes Bono and 
Ercote Between 1465 and 14^7 he decorated the hbrary of the 
Picos of Mirandola with allegorical figures These works, now 
destroyed, were described at length by Liims Gregorius Giraldus 
(Ferrarenm Htstoriae Poetarum, Basle is$o) The decorations 
of Duke Borso^s chapel at Bdriguardo have alio perished In 
1469 he painted the organ shutters in the cathedral of Ferrara 
These two panels, representmg an “Annunciation'' and a “St 
George slaying the Dragon" are still extant The Berlin museum 
has one of the most important works of the master, “The Virgin 
and Child Enthroned and saints " Another notable work is the 
“Madonna and Child enthroned surrounded by six angels playing 
Oft musical instruments" (National Gallery, London) This 
painting was the central panel of an altarpiece of which the 
lunette representing “the Pieti" is in the Louvre, and one of the 
wings representing “a monk kneeling and two saints" is m the 
Colonna collection, Rome Other notable works are the “St 
Jerome" (National Gallery, London) , the “Piet^" in the 
Correr Museum, Venice, and a madonna at Bergamo 
See E Gardner, The Painters of the school of Ferrara (1911) 


TURBELLARIA (Planarians), a class of flat-worms or 
Platyhelmmthes iqv) m which the body is unsegmented and 
covered with a ciliated epidermis, and an alimentary canal is 
generally present Almost all the group are free living 
General Morphology — The body is either subcyhndncal or 
flattened and leaf like or ribbon like In length the species range 
from a fraction of a millimetre to some 20 centimetres In many 
forms there is a flat creeping (ventral) surface At or near the 
anterior end there may be a pair or more of tentacles, and a pair 


of eyes, or numerous eye spots 
1 he margins of the body, m some 
ol the leaf-Uke aquatic forms, 
irc very mobile and capable of 
lorming hn like membranes, with 
which the aninoals swim after 
the manner of a skate The dor 
sal surface of the body is often 
pigmented, and the colouis and 
markings, especially in terrestnal 
forms, may be very striking and 
brilliant In certain aquatic 
species a green or brown colour 
18 produced by the presence m 
the tissues of symbiotic green 
or brown algae 

The epidermis consists of a 
single layer of ciliated, glandular 
cells These cells secrete a mu- 
coid shme and often also sohd, 
fusiform, refnngent rods known 
as “rhabditcs " Below the epi 
dermis is a basement membrane, 
and below this various layers of 
muscle-fibres (circular, longitud 
inal and sometimes also diag 
onal) As in the other classes of 
Platyhelmmthes, the internal or 
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Fig 1 — ixTexNAL apfearance of 

VARIOUS i'YPES OF TURBELLARIA 
Th« uwMr three ere imall aouatlo 
RhaSeocoalida TbysMUozoon it a 
marine PolyClad the next two are 
terrestrial Trio lads and the bottom 


gans are embedded in parenchy • oemmon treih waUr irioiad am are 
matous tiB 3 ue, though in some of ‘ 

the more highly specialized forms a slight space (schizococl) sur 
rounds the alimentary canal 

The mouth is very variable in position In some forms it is 
placed anteriorly, but more often it hes towards the middle, or 


even behind the middle of the ventral surface It leads, usually 
through a muscular pharynx with more or less mobile and pro 


trusible margins, into a digestive organ which, m some cases 
(Acoela)^ Is a sohd syncytial mass, but more often forms a 
hollow sac This sac-like gut may be simple, lobate or branched, 
but as a rule, has no opening to the extenor except the mouth 
The nervous system consists of paired anterior ganglia lying 
vcntrally to the gut, and givmg off various lateral, dorsal and 


ventral fibres which are interconnected by other fibres Iictile 
organs are generally distributed over the skin, and may take the 
form of special hair like cilia Other sensory organs also occur 
m the form of statocysts, ciliated cephalic pits or grooves, 'ind 
eyes The eyes may be mere groups of specialized retinal cells 

surrounded by pigment or more 
complex structures provided with 
a lens An excretory system ot 
the platyhelminth type, with 
flame cells, is usually present 
The external opening may be 
single or paired, ventral or termi 
nal, or there may be multiple 
excretory pores on the dorsal sur 
face Almost all the Turbellana 
are hermaphrodite, and the rc 
productive organs are usually 
complex The ducts of the male 
and female organs generally open 
separately, on the ventral surface 
and towards the posterior end of 
the body, the male pore being the 
more anterior 

Claniflcation — ^To draw up 
a natural systematic arrange 
ment of the Turbellana is a mat 
ter of considerable difficulty An 
cTack* LTP arrangement based pnmanly on 

Fig 2 — rhabdocoelan turbel the characters of the digestive 
LARiAN (MICROSTOMA LiNEARE) apparatus, and due largely to von 



UNOEROQING THE PROCESS OF RE Qraff and Ling, has for many 
PRODUCTION BY DIVISION years been looked upon as the 

standard system, and has been adopted, with slight modifications 
m many well known text books of zoology Recently in consc 
quence partly of the great increase in the number of known forms 
there has been a tendency among specialists to consider this simple 
classification an unnatural one and somewhat drastic changes 
have been proposed notably by Poche (Arch f Naturg, 1926) 
The older classification, which, up to the present, has been gener 
ally followed, is given here 


Order I Rhabdocoelida Intestine, when present, a simple, 
straight or irregular sac lemale gonads compart Small forms 
(marme or fresh-water) with cylindrical, or more seldom flattened, 
body 

Tribe i Acoela Digestive organ consists either of scattered 
cells among the parenchyma or of a syncytial mass without a 
lumen Excretory otgans of the usual type absent A median 
statocyst present above the brain Testes follicular Ovanes 
paired Marine fonni, including the families Propondae and 
Convolutidae 

Tribe 2 Rhabdocoela Digestive organ consists of a straight 
gut, typically with a lumen, and usually separated from the 
general parench>ma by a partial cavity (schizocoel) Fxcretorv 
organs present Statocyst usually absent Testes generally paired 
and compact Vitcllana mav or may not be distmct from the 
ovancs Sexes exceptionally separate {Microstoma) Manne and 
fresh-water forms, including a Urge number of families ind 
genera (Prorhynchidae, Mesostomatidae, etc ) A fewr forms 
{Graffilla, Anoplodittm, etc ) parasitic in marine invertebrates 

Tribe 3 Allocococla An irregular or bianchmg intestine 
present, distmct from the pdrcnthvma but schizococl matlv 
reduced Excretory organs present Testts follicular Vitclhria md 
ovancs ma> or may not be distinct Almost all sptcics marine but 
a few m fresh water Includes the family PI igiostomidae 
Order II Tncladida Intestine consists typically of tlirec mam 
branches, one median and anterior, two posterior each of which 
gives off a series of caeca Mouth behind middle ot bodv A single 
genital pore present Generally elongate and flattened or sub 
cylindrical forms including the families Bdellurtdae Proccrodidae 
(marine), Plananidae (fresh-wator), Geoplanidae, Bipalndae (terres 
trial) and several others 

Order III Polycladida Intestme consists of a central sac givmj, 
off laterally a number of branching caeca Genital poies t>plcally 
separate Flattened and generally leaf like marine forms 

Tribe 1 Acotylea Without a ventral sucker Mouth at or 
behind middle of body Genital pores near postenor end 
Tentacles, if present, dorsal Includes the families Planoceridac 
Leptoplanldae, etc 

Tribe 2 Cotylca A sucker present behind the geniUl pores 
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Mouth at or in front of middle of body, with genital pores Just 
behmd it Tentacles, if present, marginal Includes the families 
Pseudoccndae, Eurylcptidae, etc 

The group Temnocephaloidea (consisting of Temnocephda 
and certain other peculiar genera epizoic upon fresh water cray- 
fish, tortoises, etc ) has sometimes been given the rank of a 
fourth order, and looked upon as connecting the Turbellana with 
the Trematoda {qv) 

In the classification proposed by Poche, to which reference has 
been mide above, the three main groups are Acoela (order 
Proporidea), Riiabdocoeloinei (orders Planariidea, Catenuiidea, 
Rhabdocoela, Temnocephalidea) and Polyclada (order Planocer- 
idea) The Acoela are thus removed from the Rhabdocoehda, 
and the remainder of the latter, with the Tncladida and Tem- 
nocephaloidea of the old system, included in one large group 
Occurrence and Habits — Most Turbellana are aquatic They 
are abundant on the seashore and in fresh water, where they lurk 
among weeds or under stones, and in the crannies of rock pools 
The marine forms usually emerge from their hiding-places only 
during high tide to feed These worms creep with a curious glid- 
ing movement, aided by their cilia, or swim actively Some of 
the small fresh water planarians may often be seen creeping up- 
side down on the surface film of the water Many species of tn 
clads are terrestrial These occur in damp localities and chiefly 
in tropical or subtropical countries, though a few arc known in 
temperate latitudes They are somewhat slug like in form and 
habits A few 1 urbtllaria are parasitic These are marine, and are 
found in such animals as sea urchins, holothunans and molluscs 
The free living forms are almost all carnivorous, feeding either 


on microscopic organisms or on worms, molluscs and insects 
The protrusible phirynx is used either to engulf the prey whole 
or to pierce it and suck up its juices after it has been enveloped 
in a coating of mucus 

Development and Life history, — ^The development of most 
of the Turbellana is direct without metamorphosis) In 
certain polyclads, however, the embryo develops into a swimming 
hrva (“Muller's larva”) provided with eight ciliated lobes, and 


somewhat resembling the trorho 
sphere larvae of certain annelids 
In the Rhabdocoela the eggs are 
generally enclosed m shells each 
being provided with a number of 
separate yolk-cells In the Acoela 
and Polycladida the ova them- 
selves may contain yolk granules, 
and the eggs are usually laid in 
clumps surrounded by a gcla 
tinous envelope The ova of tn 
clads are laid, several together, 
surrounded by amoeboid yolk- 
cells, in a cocoon, and only a 
certain proportion of them de- 
velop, the others being used as 
food material by the survivors 
A form of asexual multiplica 
tion occurs m certain rhabdocoels 
(Microstomidae) and tnclads In 
the former the body becomes 
constneted in the middle and 
forms two complete animals, each 



Fig 3 — GENERAL STRUCTURE OF 
A TRICLADID TURSELLARIAN THE 


of which again subdivides, and so three branched intestine is 


on, until a whole chiin of m- characteristic of this group 


dividuals is formed, head to tail, eventually breaking up into 
separate organisms In some of the tnclads spontaneous fragmen- 
tation may occur, with regeneration of the parts to form complete 
ammals But even forms which at one season reproduce m this 
manner, do so at another by means of eggs In certain rhabdocoels 
(eg Mesostofna) two distinct types of eggs are produced ac- 
cording to the season During warm weather the eggs laid are thin* 
shelled ‘‘summer eggs” which develop rapidly, while thick-shelled 
“winter eggs,” whose contents remain longer m a resting condi- 
tion, are laid in cold weather In other cases the eggs are ap- 


parently similar at all seasons, but develop more rapidly m warm 
water than m cold Thus in shallow pools subject to suddeh and 
frequent changes of temperature, the population increases rapidly 
during warm weather, while during cold spells the survival of 
the race is assured {See Platyhelminthes ) (H A B ) 
TURBERTILLE (or Turbervile), GEORGE (1540?-' 
i6io>), English poet, second son of Nicholas TurbcrVille of Whit- 
church, Dorset, belonged to an old Dorsetshire family, the 
D’Urbervilles of Thomas Hardy's novel, Tess He became a 
scholar of Winchester college m 1554, and in 1561 was made a 
fellow of New college, Oxford In 1562 he began to study law 
in London, and gained a reputation, according to Anthony ^ 
Wood, as a poet and man of affairs He accompanied Thomas 
Randolph in a special mission to Moscow to the court of Ivan 
the Ternble in 1568 Of his Poeins descnbing the Places and 
Manners of the Country and People of Russia (1568) mentioned 
by Wood, only three metrical letters describing his adventures 
survive, and these were reprinted m Hakluyt’s Voyages (1589) 
His Epitaphs^ Epigrams^ Songs and Sonets appeared “newly cor- 
rected with additions” m 1567 In the same year he published 
translations of the Heroycall Epistles of Ovid, and of the Eglogs 
of Mantuan (Gianbattista Spagnuoli, called Mantuanus), and m 
1 568 A Platne Path to Perfect Vertue from Domimcus Manemus 
The Book of Falconry or Hawking and the Noble Art of Venene 
(printed together in 1575) may both be assigned to Turberville 
He probably died before 1611 

TURRET I HAIDARI, a town in the provmce of Khurasan 
m Persia, situated at an elevation of 4,400 ft , about 76 m S of 
Meshed, on the motor road to Duzdab, via Qam and Birjand 
A centre of many roads, the town is surrounded by a dilapidated 
bastioned wall, but the better houses are found outside In the 
north east are the ruins of an old citadel, or the Ark of Ishaq 
khan, but the principal feature of the town is its bazaar formed 
of four dome vaulted streets radiating from a larger central dome 
Before the famine of 1871, Turbet 1 Haidari was populous, but 
the population was, it seems, reduced by 20,000 The town had 
recuperated before the World War owing to increased trade be 
tween Russian Turkistan and Afghanistan, since then there has 
been a decline and the latest estimate (1900) gives a population 
of 5 000 only, chiefly of Turki Qarai stock, who were settled there 
by Timur m the 14th century, but many of the merchants and 
artisans are Yazdis The surrounding district is very fertile and 
much wheat and barley are sent to other parts The chief trading 
activities are wool buying, silk production (now greatly declining), 
cari>et buying from the Baluch nomads round about, and the 
making of copper utensils 

The town, formerly known as Zavah, derives its name from the 
turbehy or tomb, of a holy man named Qutb ud Dm Haidar, the 
founder of the ascetic sect of dervishes known as Haidans, who 
died c 1230 and is buried in a domed building just outside the 
town 

TURBINE STEAM A turbine is a rotary motor in 
which the shaft is rotated steadily m its bearings, not by means 
of cranks as for example in a reciprocating engine {qv)^ but by 
a current of water, air, steam or any other fluid Thus a steam 
turbine is a “pnme mover” which generates motive power m the 
same manner as the familiar country-side “wind mill,” which is 
used for grinding corn or pumping water Instead of a current 
of air being used to rotate the shaft by means of “sails” as m a 
“windmill,” a current or blast of steam issuing from a number 
of fixed nozzles, is employed to rotate the shaft of a steam 
turbine by means of “vanes,” “buckets” or “blades ” 

The relatively small power obtainable from the wmd with a 
reasonable sail area, and the discontmmty of the breeze, render 
the wmdmiU of comparatively httle economic importance, but 
with the steam turbine on the other hand, the matter is very 
different Not only is there the convemence of uniform rotary 
motion applied to a shaft direct, but also the powerful and un- 
faihng steam blast generated with coal or oil fired boilers, and 
the enormous power output obtainable from a turbine of very 
moderate dimensions 

The economic value of the steam turbine has, therefore, been 
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DEVELOPMENT OF THE STEAM TURBINE 


1 Parsons original 10 h p steam turbine with top of casing removed 

Built In 1884 this type by the utilization of Parsons principle of 
pressure compounding opened up an unlimited field of utility for 
the steam turbine The original is in the Science Museum London 

2 De Laval steam turbine built in 1889 after several years of preliminary 

research Sectional view reveals the single wheel about 5 in in diam 
eter which rotated at approximately 30 000 revolutions per minute 

3 Model of Ratean steam turbine built In 1896 Section shows internal 

construction 

4 Engine of S S Scythia and the double reduction geared turbine unit 


with top housing removed to show turbine rotors and gears It Is 
designed to develop 6 250 h p at the shaft 

5 Turbine rotors In process of assembly at a large plant 

6 General Electric 94 000 kilowatt tandem compound turbogenerator 

set at the Long Beach station of the Southern California Edison 
Company Los Angeles This view shows the high pressure unit in 
the foreground with the low pressure unit towards the rear con 
nection from one to the other being effected by means of the two 
steam headers shown 

7 The turbo generator of fig 6 viewed from the generator end The space 

underneath the unit houses the auxiliary equipment 
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the incentive to its development to the utmost, and its evolution 
has b^n carried out In the face of all obstacles, — a story worthy 
of an epic of mechanical engmeenng-— for many years almost 
entirely owing to the efforts of the Hon Sir Charles A Parsons, 
0 M , K C B , etc , and his associates and m more recent years by 
a host of other workers as well 

General Mechanical Features.— In the steam turbine, in 
which a pure twist ot driving torque is the only force apphed to 
the shaft, the entire mechanism may be described under the fol 
lowing SIX headings 

(1) The s>stem of *^bladmg” by means of which the motive power 
IS produced The term “blading” (as distmct from “blades”) is used to 
denote collectively the fixed nozzles and the rotating “vanes” or 
‘ blades ” 

(2) The rotatmg shaft, or “rotor,” which carries the rotating ele- 
ments of the blading, and collects and transmits the dnving torque 

(3) The casmg, which carnes the nozzles or fixed elements of the 
“blading,” balances or provides the reaction to the driving torque 
(see torque tube in a motor car), and embodies the supports or bear- 
ings for the rotor 

(4) The speed regulating mechanism 

(<5) The lubricating system for the bearings 

(6) The coupling between the rotor and the apparatus intended to 
be driven by it 

The blading may consist of a set of fixed nozzles (^ee fig i) 
directing high-velocity stenm jets on to “vanes” or “blades” 
mounted round the rim of the 
wheel If there were no bhdes 
or other obstructions m front of 
the steim jets, the latter would 
travel forward m a straight line 
The curved surfaces of the blades, 
however, forcibly deflect the jets 
from the free path the blades 
themselves receiving m conse- 
quence an “impulse” m the direc- 
tion opposite to the deviation 
which they produce Hence the 
nime “impulse turbine” apphed 
to a turbine of this kind The 
steam jets in passing through the 
blade passages and doing work on the wheel, will be continuously 
slowed down and will leave the moving blades with a velocity 
much less than the initial 

Special Difficulty of the Problem. — Such a very simple ar- 
rangement (the counterpart of the well-known Pelton water 
wh((l for utilizing witerfills) ilthough widtl> idopted for small 
powtrs, IS not applicable to large powers 

The underlying reason for the unsuitability of the simple steam- 
wheel as compared with the water wheel is to be found from a 
comparison of the physical properties of steam and water Water 
IS an in elastic fluid , that is, it has practically the same density 
(weight per cubic foot) at all pressures, and in a water turbine, 
the water jet velocity generated by a given fall in pressure is de 
termmed from the static head corresponding to that pressure If h 
is the height of a column of water, the difference of pressure 
between the top and the base of the column is that due to the 
weight of the water m the column pressing on an area equal 
to the sectional area at the base Denoting this sectional area by 
A then hA=the volume of the water, the weight of the column 
ph A, and p, the pressure per unit area at the basc,»ph where 
p IS the density or weight per unit volume 

The jet velocity due to such a head of water is the same as 
that acquired by a body falling freely through the height h under 

gravity viz , \/2gh thus 2gh- 2g^5^ Each pound of water 

coming m at the top of the column and discharged at the base 
with velocity V has lost potential energy gh and gained an cquiva* 
lent amount of kinetic energy This is the energy per pound 
which would be available for use m a water turbme 
The static head of water corresponding to a pressure of 265 
lb per sq inch would be 610 feet and the velocity due to this 
head 198 feet per second 

With a fluid of less density, a longer column would be re* 



Fic 1 — DE LAVAL WHEEL AND 
NOZZLES SHOWING DEVIATION OF 
THE STEAM JETS BY THE BUCKETS 


quired m order to have the same pressure at the base In other 
words the same pressure would then correspond to a greater static 
head Considering steam at, say, 265 lb per sq inch and a 
temperature of 700® F, the density of the steam is |jj of 
that of water and it would therefore require at that density a 
column 160 times the height to give the same pressure, or 
160 X 6io=*97,6oo ft But this is not all Steam in contrast 
with water, is a highly elastic fluid, and the effective head in 
steam would be even greater than 97,600 ft , because of the 
expansion in volume which lakes plicc as the pressure falls 
During this process, successive decrements of pressure, associated 
with successively decreased density, contribute increasing 
amounts to the static head (figure 2 C ) As a consequence of the 
expansion the fluid cools down considerably, and the actual 
head is therefore the height of a column of steam at varying 
density (and temperature), the pressure at any point of the 
column is that due to the weight of the steam aWe it and the 
density at that point is the density corresponding to such pres- 
sure Such a column of steam with a pressure at its base of 265 
lb per sq inch and a pressure at the top of ^ lb per sq inch 
(measured from zero pressure or an absolute vacuum) would have 
a height of 365,000 feet (It should be noted that pressures meas 
ured from zero pressure [or an absolute vacuum] are designated 
absolute pressures A pressure below atmospheric is expressed 
either as an absolute pressure or as a vacuum, by which is meant 
the defect below atmospheric pressure Thus if the barometer 
reading is 30" of mercury then a perfect vacuum would be called 
a vacuum of 30" of mercury, and a vacuum of, say, 28" of mer 
cury IS less than a perfect vacuum by the pressure corresponding 
to 2" head of mercury ) This therefore is the value of the effec 



Fig 2 —COMPARISON of working head for a water turbine and 


A steam turbine respectively 

live sialic head of steam when allowed to expand between these 
pressures 

Thus the static head h of an expanding fluid can be considered 
as the height of a column of the fluid at its ruslural density, that 
is to say, of a density diminishing from the base upwards just in 
the same manner as the atmosphenc pressure decreases with 
altitude 

The potential energy gh is then available as before (/ c , as m 
the water turbme) for conversion into kinetic energy JV of the 
resulting steam jets The velocity corresponding to a head of 
365,000 feet, however, is 4 800 feet per second, and it can easily 
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be understood therefore that a construction suitable for utiiizmg 
the energy of water jets with a speed of 198 feet per second is 
not suitable for steam in which the available energy per pound 
corresponds to a jet speed of 4,800 feet per second 
Figure (2) is a diagrammatic comparison of the effective 
static heads above considered, shown as columns of fluid having 
a pressure of 265 lb per sq inch at the base (a) shows the 
height of such a column of water, (b) that of a fluid at the uni- 
form density which steam has at 265 lb per sq inch pressure, 
and (c) that for steam at its natural density 
Actually, of course, the head of steam for a steam turbine is 
not obtained by means of a vertical column, but by generating 
steam under pressure m a boiler 
This does not alter matters, however, for imagine a steam 
boiler, generating steam at 265 lb per sq inch absolute, to be 
connected to the base of the column (c) in figure (2) Then 
evidently the steam will rise up the column, falling gradually in 
pressure and temperature just as it would do m a turbine, and at 
an altitude of 365 000 feet it would leave the top of the column 
as exhaust steam at ^Ib /in* absolute (assuming the external at- 
mosphere absent) Where has the energy originally in the 
high pressure steam gonei^ Clearly it is in the gravitational 
potential energy of the steam raised to the top of the column 
In whatever manner the head is generated, the stored energy per 

P 

pound of fluid is the ‘>ame This energy, namely Sum — has 

Pi 

been calculated for steam from an experimental knowledge of 
Its properties, and is tabulated for the use of engineers it is, 
however, usual to express it in heat units instead of mechanical 
units, the two being strictly equivalent ( See Thermodynamics ) 
Table I gives the theoretical values for the velocity attainable 
by allowing high pressure steam to escape through a suitably 
shiped onficc or nozzle, to i place it lower pressure 


I ABLi I ■ Thordical 1 1 Unity of Lfflux of a Skam Jet 


St (dm pressure 
lb /in abs 
(clr> saturitcd) 

Velocity into 
atmosphere 
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00 

^ 07 i 

4,100 
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The Simple Steam “Windmill” of de Laval — ^Thc prac 
ticaJ difficulty in utilizing such high velocity steam jets efficiently 
in a “simple ' steam turbine will soon be apparent Simple 
mathematiL iJ theory shows, and experiment confirms, that the 
proportion of energy in a jet of steam which can be converted 
into useful work on the turbine shaft, depends mainly on the 
relation which is made (by the designer) to exist between the 
linear velocity Ci of the ‘ vanes” or “blades,” and U that of the 
jets impinging on them In other words, the efficiency of a turbine 

depends mainly on the ratio called the “velocity ratio,” usually 

Cl 

denoted by the symbol a Figure 3 shows a curve ( 1 ) of the 
blading efficiency obtainable fiom a ‘simple” turbine of the 
t>pe shown m figure (1) Losses due to windage, eddies and 
fnetum in the turbine itself, and to fricLon of bearings, etc , 
will absorb some of the power developed, so that the “brake” 
efficiency at the dnvmg end of the shaft will be considerably 
less 

Here it may be noted that the expression “efficiency of a 
turbine” must be carefully understood, as it is liable to mis 
interpretation If the energy of the steam jet is, say A units of 
work and out of this the turbine usefully delivers B units to the 
coupling at the driving end, then the brake efficiency of the 


turbine ^ ^ however, may have very differ<?nt values, 

according to the steam conditions The more favourably chosen 
the steam conditions are, the greater fraction A may be made 
of the total latent energy -S m a lb of coal or oil fuel In 
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other words, the net efficiency of the whole plant (boilers and 
ABB 

turbine) w X 7 « ^ The important point to be realized is 
E A K 

B 

that whilst — may be and generally is, m a large modem turbine, 
A 

A 

about 85%, on the other hand does not even in the very best 

E 


plants exceed about 36 0% so that the overall efficiency is about 
(036 X 0 85) X 100— 30 5% from fuel to brake horse power 
This comparatively low figure is not due to imperfections in the 
plant owing to incorrect design, but to a fundamental law of 
thermo-dynamics which places a limitation on the thermo-dynamic 
efficiency of any engine, however perfect, designed to convert 
the heat of fuel into motive power For further information upon 
this aspect of the problem of the utilization of the heat energy 
In fuel, see Thermodynamics 

lo resume, it will become apparent from fig 3 that the best 
efficiency for this type of blading is obtained at a “velocity 
ratio” of about 045, that is to say, when the velocity of the 
blades is about half the velocity of the steam jets Referring to 
Table I it will be observed that with an ordinary boiler pres 
sure of, say, 175 Ib/m* absolute, and a final exhaust pressure 
of I lb /m* absolute, the jet velocity is of the order of 4,000 feet 
per second If the blade velocity is to be o 45 of this, it will be 
about (0 45 X 4, 000) ==1,800 ft per sec 

The centrifugal forces on a turbine wheel and blades operating 
at this mean blade velocity will be Very great, and the conse 
quent centnfugal stresses also A nm speed of 1,800 feet pet stc 
would be that of a 10" wheel revolving at 41,000 revolutions 
per minute The maximum stress in a disc at this speed would 
be of an order which is not practicable so that a turbine consist 
ing of a single wheel can only have a poor velocity ratio, and is 
only suitable for small outputs for which efficiency is of secondary 
importance The speed of revolution is necessarily high, and 
such turbines have therefore to be coupled to the machines they 
drive through some form of speed-reduemg gear, usually of the 
mechanical type, with double helical gear wheel teeth 

The “simple” type of steam turbine or steam “wmdmiU” was 
first perfected by the great Swedish Engineer Gustav C P de 
Laval m 1887 after several years of preUmmary work It ranks 
as a great achievement inasmuch as, within the bmitations just 
described, it is a perfectly practical solution of the problem, 
worked out moreover in days when reliable data on the prqper- 
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ties of steam were practically non existent 
Velocity Compounding of Steam Turbinai —If the mean 
blade speed of a simple steam ‘Vmdmill” such as the de Laval, 
13 less than about half the circumferential velocity of the steam 
jets, the latter will not be slowed down sufficiently in the space 
following the moving blades, and some of their energy will be 
wasted In other words, the velocity of the steam will not be 



Moving Blades 





FIC 4 — VELOCITY COMPOUNDING— NOZZLES AND MOVING BLADES 
a minimum In order to provide means for recovering the energy 
m the residual velocity, about the year 1898, Curtis developed in 
the United States of Amenta a system known as “velocity com 
pounding ” In this arrangement he fitted additional guide blades 
to re direct the steam on to further rows of moving blades 
Figure 4 illustrates a senes of such additional rows The char- 
acteristic feature is that the fall in steam pressure is confined to 
the nozzles, the steam flowing through the remaining blades at 
constant pressure, but with ever diminishing velocity because 
of the energy absorbed by the wheel and transmitted to the tur 
bine couplmg It might be supposed these rows could be made 
sufficiently numerous to extract the whole energy economically 
in a single pressure stage, » e , that pressure compounding would 
be unnecessary Unfortunately, however, reversal of the direc- 
tion of the motion of steam at high velocity is accompanied by 
loss of energy and this, together with fnctional losses, soon im- 
poses a limit to the number of reversals which can be efficiently 
employed The “two row” Curtis wheel has been employed 
widely but the 3 row Curtis wheel is so inefficient that it is now 
seldom used except in small auxiliary turbines or sometimes in 
marme astern turbines where efficiency is less important 
Pamns’ Master Principle of 'Tressure Compounding ” — 
The apphcation of steam turbmes on these lines could never, 
owing to the limitations described above, become general, and 
the master invention which has opened up an unbmited field of 
utility was supplied m 1B84 by Sir Charles A Parsons 
The high efficiency already attained by water turbines (qv) 
operating under very moderate “heads” of water, made it seem 
to him possible that if a number of “simple” one wheel steam tur- 
bines were placed m senes on the same shaft, one turbine exhaust- 
ing Its steam into another, and so on, it would be practicable to 
divide up the energy of expansion of the steam over a number of 
such “elementary” turbmes so that the effective “head” of steam 
(in other words, the amount of Expansion) m each would be small 
Thus, since the velocity of efflux of the steam jets m each 
“simple” turbine of the series would be correspondingly reduced, 
the latter would operate under conditions more analogous to the 
water turbine, that is with moderate and practical blade speeds, 
m conjunction with high “velocity-ratio^" and high efficiency 
This fundamental concept was subjected to practical test by 
Parsons in a turbine of his own design at Gateshead-on Tyne, 
England, la 1884, and has since proved to be the only solution 
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In fact this pnnciple of “pressure compounding” or using several 
“simple” turbines m senes is an essential feature of all modern 
steam turbmes of large output and high economy, because it per 
mits reasonable blade velocities to be adopted without sacrifice 
of efficiency (Parsons* onginal 10 h p steam turbine and dynamo 
may be seen in the Science Museum South Kensington London ) 
Application of Parsons’ Principle —The applic ition of this 
principle may best be grasped by considering its application (at 
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Fig 5 — MODERN COMPOUNDED DE LAVAL TURBINE BY RATEAU 

1 Cylindor OAsing 2 Exhauit end of oaiing, 3 Bedplate 4 Bearing oesing 
5 Steam Inlet belt 6 Noxxle ring} 7 Diaphragms 8 Btaded wheels 9 
Shaft cottar { 10 Oittanoe piaoe 11 Looking nutj 12 No 1 bearing 13 No 

2 bearing: 14 No 3 bearing; 15 16 Oil baffiet 17 Oil throwers; 18 No 
1 gland 19 No 2 gland 20 Leak off pipe from 18 21 Vopour pipe 
22 Steam extracting belt, 23 Locking nut 24 Segmental thrust and ad 
Justing block 25 Shaft runaway governor 26 Worm end wormwheel for 
driving speed>^egulating governor 27 End gauge 28 Oil temperature 
thermomeier, 29 Flexibla claw coupling 

a later date) to the simple turbine of de La\al 1 igure ^ gives 
a diagram of a modem turbine of this kind associated chiefly with 
the name of Rateau who developed it from about the year 1896 
The turbine consists of a series of de Laval wheels or steam 
“wmdmiUs” all mounted on the same shaft, each wheel being 
placed m a compartment High pressure steam is admitted to the 
first wheel of the senes through suitable nozzles (Figure 6 ) In 
the partition dividing the first wheel from the second wheel there 
IS a second set of nozzles so proportioned as to maintain a suitable 
back pressure in No i compartment and not allow the steam to 
escape from it too freely By thus limiting the drop of pressure 
from boiler pressure to that in the first compartment, the steam 
velocity generated m the first set of nozzles can be adjusted to 
any desired value and consequently also the resulting jet velocity 
The passages which form the exhaust or exit ports from the 
first wheel are actually nozzles dehvermg the steam m the form 
of jets on the second wheel of the senes In the succeeding wheels 
the same procedure is followed over and over again, the initial 
steam pressure bemg thus reduced by appropriate steps until 

finally the exhaust at exit pres 
sure IS reached m the last wheel 
From a correct knowledge of the 
properties of steam and of the 
losses which occur due to friction 
and eddies it is possible to 
choose the proportions of the 
nozzles so that every wheel of 
the senes operates at a proper 
velocity ratio 

Difficulties Attending Pres 
•ure Compounding — There are certain unavoidable losses en 
countered in the practical utilization of the Parsons principle of 
pressure compounding 

It will be seen from fig 5 that there are places m a “com 
pound” turbine where serious leakage can take place viz round 
the periphery of the shaft where it passes through the “dia 
phragms” separating one wheel from another, and also at each 
end of the shaft where it passes into the outer atmosphere 
The necessary surface speeds m successful steam turbmes are 
so high that generally speaking leakage cannot be entirely stanched 



Fig 6— de LAVAL (RATEAU) 
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Fig 7 — LONGITUDINAL SECTION THROUGH SINGLE CYLINDER REACTION TURBINE 


1 Handwheel for cylinder thrust block adjusting gear, 2 Oil discharge from thrust to worm wheel 3 Thrust block 4 No 1 bearing 5 011 
baffles 6 Carbon segment neck 7 Vapour pipe; 8 9 Dummy pistons 10 Overload byepass DB Valve (operated from steam chest) 11 
Cylinder cleaning 12 Reaction blading End tightened type with large radial clearance 13 Cast steel centre portion of cylinder, 14 Cast 
iron portion of cylinder 15 Reaction blading ordinary (radial clearance type) 16 Reaction blading Ordinary (special twisted) 17 
Cast Iron exhaust portion 18 Vapour pipe from no 2 gland 19 Carbon segment neck gland No 2 20 Oil baffles 21 No 2 bearing 22 
Flexible claw coupling 23 No 3 bearing 24 Oil baffles 25 Cylinder exhaust 26 Equalising pipe from No 1 dummy to blading 27 Turbine 
shaft 28 Equalising pipe from No 2 dummy to blading 29 Main steam Inlet 30 Worm for driving governor, also tachometer and oil pump 
through bevel gearing 31 Worm driving No 29, 32 Shaft governor 

by any form of packing which involves actual rubbing contact, 
on iccount of the grtat friction il heat that would be generated 
It follows therefore that such Icikagt, if it cannot be altogether 
suppressed, must be reduced to a minimum by the use of fine 
working clear inces Ihus all compound turbines, of whatever 
design, hive fine clearances in certain parts, such fine clearances 
being essential to steam economy 

The early pioneer work of Sir Charles P irsons was carried out 
against considerable obstacles For 13 years after 1884, no notice 
whatever of his efforts was taken on the continent of Europe 

In dealing with the problem of Iht reduction of steam leakage, 

Parsons originated two principles, nimely, that where the relative 
motion between two surfaces is very great and it is desired to 
limit the fluid or gaseous leikage between them as between 
the rotating shaft and the fixed casing, 

(1) One ot the surfaces should be provided with thin edges or 
so called “contacts”, 

(2) Both surfaces must be serrated, te , given an interrupted 
contour in the direction of the pressure gradient 

The first is necessary in order to make it possible to limit the 
leakage area through which steam can escape, that is to say, to 
enable the two surfaces to be run close up to one another at 
suitable points, without danger of irreparable damage m the 
evtnt of accidental contact 

The second is necessary m order to limit further the leakage by 
compelling the steam to fiow in a tortuous path 

In another well known form of packing which is said to have 
been origin ited much later in Germany, rings of graphite or car- 
bon are placed round the shaft Each ring is cut up into several 
segments and all are held together by a “garter” spnng A pin 
projects into the fixed turbine casing on one side in order to pre- 
vent the carbon ring being earned round with the rotating shaft 
Iht carbon nng does not actually seal the shaft against all leak- 
age, if It pressed suthcicntly hard on the shaft to do so it would 
rapidly become overheated, as explained above In practice, the 
length of the individual segments is made such that when they 
irt pressed together butt and butt by the garter spnng they are 
just clear of the shaft, and a thin film of leakage steam separates 
them from actual contact 


Parsons’ Compound Reaction Steam Turbine — Although 
Parsons' master pnnciple of pressure compounding has since its 
introduction been applied to all types of modern efficient turbines 
there is another distinctive feature of design which he introduced 
in 1884 and which renders his steam turbine different from all 
others, with the one exception of the Ljungstrom (1912) This 
feature (see fig 7) is the use of blades which give a nozzle shape 
to the spaces between them in both the fixed and rotating ele 
ments of the turbine (fig 8) In the modern ‘reaction” tur 
bine, in fact, the efficiency of the ‘ blading” is practically equal to 
that of well formed nozzles It has therefore a higher intrinsic 
eflficiency than ‘ impulse ’ blading, because in the latter there arc 
losses due to friction in the moving blades in addition to the 
losses in the nozzles 

As will be made evident later m a Parsons reaction turbine, the 

— __ — function of the fixed nozzles is to 

ge bring the steam jets smoothly 

Sgi I i I into the moving nozzles and the 

turbine is driven or rotated al 
itAoti most entirely by the reaction of 

J J J J the steam jets issuing from the 

moving nozzles Hence the name 
■LAoit “reaction turbine ” This reaction 

hovinc i i i i analogous to that of machine 

•*“*“*• guns The moving blades them 

GROUP oFRE ACTiow pu DEg sclvcs 10 8 rcaction turbine rep 

Fig 8 — DIAGRAM SHOWING RE rescnt the guns which receive a 
ACTION BLADING cootinuous backward “kick” or 

“reaction” from the shots fired from them, causing them to recoil 
in the opposite direction 

Feature* of Reaction Bladiiig^A further source of leakage 
occurs in the reaction turbine from the fact that the rotating 
blades are themselves nozzles, so that there is a drop of pressure 
m them just as occurs in the fixed nozzles or “guides ” Steam will 
therefore tend to leak past the clearances of each To mimmize 
this, many makers prefer to use the Parsons practice of 1906, 
m which the tips of the blades are thinned down almost to a fine 
edge, so that fine radial clearances can be used without risk of 
serious damage in case of accidental contact (see figs 9, 10) 
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The most modem form of Parsons reaction bladmg however is 
shown m fig lo This is known as ‘*end-tightened’^ or awal 
clearance reaction bladmg It will be seen that the clearance in the 
radial direction is large, ^ving mechamcal safety The blades are 
fitted with shrouding having an overhanging sharp edge m close 
proximity to the roots of the blades of the adjacent row The 
axial clearances between the edge of the shrouding and the blade- 
roots are adjustable by endwise motion of the rotor, and be- 
cause of the positive nature of 
the control of the end position of 
the “rotor” by the thrust block, 
the axial clearances can be made 
small with greater safety 
Another feature of reaction 
blading, due to the pressure drop 
over the moving blades, is the 
evident existence of an unbal- 
anced steam thrust on every row 
no a—RADiAu CLEARANCE— RE of the latter There is also a 
action blading steam pressure gradient along the 

rotor so that this also contributes to a resultant steam thrust on 
the rotor and its blading of considerable magnitude in a direction 
down the turbine, i e , towards the exhaust end This resultant 
thrust may amount to several tons and may be too heavy to carry 
entirely on the thrust bearing Parsons therefore uses dummy pis 
tons to balance the end thrust by receiving steam pressure in 
the opposite direction One such piston could be made to balance 
the whole, but m order to ensure proper control of the end pres- 
sure at all loads and under all conditions it is usual to use two 
or more dummy pistons, each connected to that portion of the 
rotor blading which it balances, by means of large bore equalizing 
pip{ s Sometimes the low pressure dummy piston is omitted and 
the residual end thrust carried by the thrust bearmg This prac 



Fig 10 — ^ENO TIGHTENED REACTION BLADING 


tice saves the steam leakage past the low pressure piston and thus 
improves the economy 

Ljungstrom Compound Reaction Steam Turbine. — ^With 
few exceptions, modern turbines are built as axial-flow turbines 
with horizontal shafts In the Ljungstrom turbine, a construe 
tional peculiarity is that the steam is made to flow radially out- 
wards In addition, instead of having alternate rows of fixed and 
moving blades, the guide nozzles are themselves allowed to rotate, 
but m the opposite direction, so that it is the same m effect as if 
the casing of a Parsons turbine were allowed to revolve m a direc- 
tion opposite to that of the shaft or rotor The blades are attached 
in concentric rings to two discs, mounted on shafts with a com- 
mon horizontal axis, revolving m opposite directions, and dnving 
separate dynamos 

Differences Between Impulse and Reaction Turbines* — 

The names “impulse” and “reaction” turbines mentioned above, 
are more popular than scientific, and it is important to possess a 
clear idea of the fundamental constructional difference in design 
which places a turbine in one or other category 

A companson of the longitudinal section of a modern axial flow 
horizontal impulse turbine (fig 5) with that of a similar modem 
reaction turbine (fig 7) shows that speaking generally the former 
IS characterized by the presence of definite compartments or cells 
m which each row of blades revolves, while m the latter the com- 
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partmenls are virtually non existent This difference, however, is a 
matter of expediency for the particular type of blading adopted, 
and IS not a matter of fundamental design There is no theoretical 
reason why impulse blading should not be arranged on a barrel 
like the reaction blading m fig 7 or why reaction blading should 
diaphragms and wheels like the impulse 
blading in fig 5 This is an important 
point to be borne m mind 
It IS not enough merely to say “this 
turbine has nozzles m diaphragms followed 
by a row of buckets, therefore it is an im 
pulse turbine,” and “that turbine has no 
diaphragms but has nozzles in both fixed 
and moving elements, therefore it is a rt 
action turbine ” The further question 
arises “What are the essential character 
istics of nozzles, and m what way do buck 
ets or vanes or blades differ from them^’ 
The fundamental constructional differ 
cnce lies in the shape of the steam pas 
sages or paths between the blades or vanes 
which are used The nozzles used in steam 
turbines to produce the propelling steam 
jets are always the same in principle, al 
though they may differ considerably in 
their proportions There is, that is to say 
“convergent” passage connecting a region 
of higher steam pressure with a region of lower steam pressure, the 
change in cross section of the passage (fig iia) being made 
gradual in order to obtain high efficiency of conversion of pressure 
energy into kinetic or velocity energy 

The nozzle may have a divergent extension or “mouthpiece” as 
m fig iib and in turbine design has to be “skewed” at an angle to 
the plane of the wheel, as in figs 12a and 12b, but in every 
case the primary intent is to create a drop in pressure over the two 
sides of the boundary plate containing the nozzles, and to utihze 
that pressure drop to produce a steam jet Having obtained the 
requisite steam jets, however, the buckets or blades on the rotating 
wheels are made with the fundamental distinction corresponding to 
‘impulse” or ‘ reaction design respectively If the blade passages 
of the rotating wheels are “parallel” or nearly parallel (i e , non 
convergent) as in fig 13 the blading is of the ‘impulse” type % e , 
nozzles followed by buckets If they are passages of diminishing 
cross sectional area (i e , convergent) the blading is of the “reac 
tion” type, fig 8 

Velocity Diagrams. — ^As a further aid to an understanding 
of these fundamental differences, study may be made of a useful 
graphic representation of the velocity and 
trajectory of the steam jets in their pas 
sage through the nozzles and blades 
Figure 14a is what is known as a “ve 
locity diagram” for impulse blading, m 
which “U,” the mean circumferential ve 
locity with which the blades are moving m 
front of the nozzles is represented by BA 
OA is the velocity “C,” of the steam jtt 
issuing from the nozzles It will be seen 
that the blades are running away from 
the steam jets, so that if it were possible 
for an observer to be stationed at B {it 
going round with the blades) he would set 
the steam jets apparently coming in the 
in fact, the relative velocity of approach 
with which the steam impinges on the blades, and the blade inlet 
angle at B would be made suitable to receive the steam approach 
mg the blades m this direction 

Passing over the blade surfaces, the steam jets are deflected out 
of their paths OA, and shoot off the tails of the blades with 
velocity CD relative to the blades, which, if fnctional losses are 
neglected, is equal to the relative velocity of entry OB But as the 
blades are themselves moving with velocity “U” or ED, the actual 
path taken by the steam jets at exit, relative to the fixed turbine 
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casing, will be CB 

It was mentioned previously that the best velodty^ratio tor 
this type of bkding is about 045, m other words the steam'^iet 
velocity OA must be rather more than vwice the mean bia^^ 
velocity BA When this is the case, as wiU be seen from the 
diagram the steam hnally leaves the Ivheel with axial velocity C£, 
which is evidently the minimum, for if it 
left m the direction C'E' (fig 14b), it 
would evidently be greater When CE is a 
minimum it is evident that the maximum 
energy has been extracted from the steam 


U 


jets» and this occurs when - 




IS slightly Fig is —impolse blad 

ING— PRACTICALLY NOII 

less than ont half convergent 

In Parsons’ reaction blading, on the other hand, the best 
velocity ratio is about unity, that is to say, the mean blade speed 
has to be nearly equal to the velocity of the steam jets Thus OA 
(hg isa) represents the steam velocity Circumferentially, this 
IS equal to BA, the velocity with which the blades are running 
away from the sttam jets To an observer at B therefore (mov 
ing round with the blades), the steam jets 
would appear to approach along OB, which 
IS parallel to the axis of the turbine Now 
this apparent or relative velocity of ap 
proach OB of the steam jets is quite small 
and further, being axial m direction, exerts 
no driving force on the moving blades 
Hence the statement made that the func- 
tion of the fixed nozzles is to bring the 
steam into the moving nozzles smoothly 
and without shock 1 igure i sb shows the 
diagram when the velocity ratio is too low 
With either type of blading (“impulse” 
or “reaction”) the ideal condition for theo 
rctical maximum efficiency is reached when 14 •—velocity dia 
the steam le ives the moving blades with a grams for de laval or 
relative circumferential velocity ED equal rateau blading 
to the mean bhde speed BA, so that m 
relation to the turbine casing itself the " 

actual velocity is a minimum, and the maximum energy has been 
extracted from the steam jets 

, Combined Types of Turbines — The velocity compounded 
wheel of Curtis is frequently used for the first pressure stage of 
a turbine of which the succeeding stages are either of the com- 
pound impulse or of the compound reaction type A two-row 
Curtis whet-l displaces three or four de Laval wheels in senes, or 
alternatively seven or eight pairs of nozzle 
rings of the Parsons reaction type A 1 
though it has an inherently lower efficiency 
thin single row de Laval wheels or than 
reaction blading, its use has been justified 
by some designers on the grounds that at 
the high pressure end of a turbine the 
efficiency of the latter is considerably 
reduced by steam leakages or windage 
losses, or both so that the net efficiency of 
the two-row Curtis is not much inferior 
Recently, however, m land turbines there 
has been a return to the use of the Parsons 
principle alone, the whole turbine, that is 



to say, being built up of simple pressure F*o iba ibb —velocity 
stages only (either of the de Laval or of dJagrams for parsons 
the Parsons type), without any velocity- 
compounding (B) UniknpMdad 

The large number of such stages required for high efficiency led 
Parsons as long ago as 1899 to divide up the easing into two sep 
arale “cylmders” or separate turbines, coupled together in hne 
and driving the same dynamo Parsons used three separate cylin 
ders m senes on, the steam flow for the triple-shaft steam yacht 
‘Turbmia” in 1897 (to be seen m the Science Museum, South 
Kensington, London) 

In modern land practice for the generation of electncity on a 


large scale m centfai power-stations, the two^, or even three- 
cylinder turbine is widely used and in some continental examples 
eVen four separate cyli^ers have recently been adopted as a 
means of securing tlk highest efficiency, haVing regs^ to the 
ever mcreasing mitial steam pressures and temperatures that are 
now being favoured 

Present Positioti of the Steam Turbine.— Essentially a high- 
speed prime mover, the steam turbine m the early days of its de 
velopment was unsuited to drive machinery which must run at a 
moderate or low speed of revolution Such machinery might be 
grouped under the following headings ♦ — 

(1) Direct current dyn^os 

(2) Paper mills, Jute mills, Tesxtile mills 

(3) Screw propellers for marihc propulsion 

The development by Parsons in 1910 of the small doub%^heUc|l 
speed reducing gears of de Laval, so as to bt suitable for Ibns 
mitting large powers, has permitted complete freedom of choice 
with regard to speeds, so that the Steam turbine can now be 
af^lied to the driving of anything m which continuous rotary 
motion is required The design of the earlier marine installations 
was largely a matter of compromise between the high speed of 
revolution required for the turbine and the much lower speed 
which was more suitable for the propeller Since the introduction 
of mechamcal geanng, the marine turbine has tended to become 
assimilated in type to the land turbine, the same conditions for 
high thermal efficiency, namely, high velocity ratios, high steam 
pressures and temperatures, and lowest possible exhaust steam 
pressures being equally applicable 

BiBLiooRAmiY —The following pubhshed papers are suitable for the 
general reader de&inng further indformation on steam turbines Hon 
C A Parsons, C B , I R S » “Description of the Compound Steam Tur 
bine and Turbo-Electnc Generator” Proc Inst of Mech Engineers 
(iSSS) , G Gerald Stoney, B E , “Steam Turbines,” Cantor T ectures 
Jml Roy Soc of Arts (1Q09) , S S Cook, BA, “Steam Turbines’ 
Howard Lectures, Jrnl , Roy Soc of Arts (1923) 

lor those readers who desire to study the subject more closely the 
following papers are recommended — K Baumann, “Recent Steam 
Turbine Practice” and “Some Recent Developments in Large Sttam 
Turbines,” Jrnl Inst MUc Engineers, 1912, VoL 48, p 768 and Vol 
59» P 5^5 1 Hon C A Parsons, C ? , F R5 and G Gerald Stone> 
B A “The Steam Tufbme,” Proc Inst CwU Engmeers (1906) , Hon 
Sir C A Parsons, KCB, etc, “Steam Turbines,” Trans ist World 
power Conference, i9*4 Vol 2, page 1477, Hon Sir C A Parsons 
K C B , etc , R J Walker, C B E , and S S Cook, B A , “Progress m 
Economy of Turbine Machinery on Land and Sea,” 7 rans N E Coast 
Inst of Engineers & Shipbuilders, Newca3t!e-On-T3me Jan 1927, H 

1 Guy, ‘The Economic Value of Itttrcaaed Steam Pressure,” Proc 
Inst Mech Engineers, 1927, No i , A H Law and J P Chittenden, 
‘ Higher Steam Pressures and Their Appheation,” /ml InH Plec Png 
Vol 66, No ^73, p 89 

The followmg textbooks are atandaid works on the theory of steam 
turbine design and construction —Prof W J Goudit, D Sc , Steam 
Turbmes 2nd ed (1922) , Prof A Stodola, Steam and Qas lurbmes 

2 Vols, Eng Irans by Louis I owenstem from 6th German ed (1927) 
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TURBINE WATER Modern hydraulic turbines may be 
divided into two classes, impulse, and pressure or reaction tur 
bines Of the former the Pelton wheel, and of the latter the 
Francis turbine or one of its modifications, are the only types 
used in recent important installations 

In an impulse turbine, the whole head of the supply water is 
converted into kinetic energy before the wheel is reached The 
water is supplied to the wheel through a nozzle which delivers a 
high vebcity jet at atmospheric pressure on to the vanes or 
buckets mounted on the periphery of the wheel 

In the pressure or reaction turbine, the wheel or runner is pro 
vided With vanes into which water is directed by a series of guide 
vanes extending aropnd the whole penphery The water on leaving 
these guide vanes is under pressure, and supplies energy partly in 
the kinetic and partly m the pr^sure form In its passage tbrougli 
the runner the pressure energy is utilized in increasing th^ rela 
Uve velocity of flow between the vanes, and the water finally 
leaves the runner at the pressure obtaining in the (hscharge pipe 
or draft tube 

In the earliest of these turbines, the Kourneyron, the gui 4 e ygttes 
were mside the riffineG the water flowed outward /Thfe wjis 
followed by the Jonval turbine, m which the guide vanes are 






WATER TURBINE 


1 Rotor for 35 000 h p medium head turbine at Muscle Shoals Alabama 

Head 92 feet Speed 100 revolutions per minute Built in 1925 

2 Discharge end of medium speed turbine runner 

3 Runner for 35 000 h p high head turbine of the Southern California 

Edison Company Head lAO feet Speed 428 revolutions per minute 
Built in 1923 

4 Shop assembly of the turbine to which the runner of fig 3 belongs 

showing steel plate spiral casing 

5 Shop assembly of turbine to which runner of fig 1 belongs with con 

Crete spiral casing removed showing stationary vanes 


6 Propeller type low head 4 800 h p runners of the West Florida Power 

Company s plant Head 32 feet Speed 150 revolutions per minute 
Built In 1928 

7 Shop assenibly of a steel plate spiral casing for a 22 000 h p medium 

head turbine of the Rochester Gas and Electric Company Rochester 
N Y Head 130 feet Built In 1927 

8 Twin horizontal medium head 13 400 h p turbine with cast iron 

spirals Head 180 feet Speed 1 875 revolutions per minute 
Built in 1913 
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akiym the nuwer and the water flews axially into and dirou^ the 
wheel Both types are now obsolete, and one or other modiflcation 
of the Francis or inward-flow turUne, in which the ftnde vanes 
surround ^e outer penphery of the runner^ is now in general me 
The sut^ of water to the runner depends upon the opening 


TAIU RACE LEVEl. 

between the guide vanes These are pivoted on stems which pro- 
ject through stuffing boxes in the turbine casing Each stem car- 
ries a lever These are all coupled to a regulating ring whose 
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PiQ S-*-4)rrAlLS OP HlOH HCAO PRANCli TURBINE WITH CAST IftON 
VOLUTE 

position IS regulated by the governing mechanism, so that all the 
guide Vanes are opened or closed simultaileously 
In a low head installation* the turbine may be erected in the 
open forebay or supply c^oaL This method has the disadvantage 
that the ipdde-vane mechaniani is submerged and cannot be in- 
spected or repaired without draining the wheel pit, and m most 


recent installations, even of the low-head type, the guide-vane ring 
is surrounded by a spiral volute chamber, from which the pressure 
water is delivered with uniform velocity around the entire pen 
phery of the guide ring For heads not exceeding about 100 ft , 
modern practice favours the moulding of the volute chamber in 
the concrete of the substructure (fig i) tor higher heads, con 
siderations of strength necessitate a metal casing, to which the 
water is supplied through a pressure pipe hue (fig 2) The tur 

bine runner is usually of cast 
iron, although where corrosion or 
erosion is to be anticipated it 
may be made of cast steel if 
large, and of phosphor bronze if 
small 

The general changes m the 
shape and proportions of the run 
ner which have accompanied re 
cent development of the low head 
high-speed turbine are indicated 
in fig 3 The change has been 
generally m the direction of in- 
creasing the axial depth of the 
buckets, and at the same time of 
maintaining or increasing the 
ratio of the discharge area at 
exit to that at entrance At the 
same time the width of the 
buckets m the direction of flow 
has been reduced An extreme 
example is shown in fig 3D, in 
which flow through the wheel it 
self IS almost axial In many 
recent low head turbines the run 
ners are of the propeller type 
They are characterized by the 
fewness of the vanes, as few as 
three or four in many cases, and 
are m appearance very hke the 
ordinary ship’s propeller 
The Draft Tube. — In order to 
avoid the flooding of the tur 
bine house by any raising of the 
tail race level m time of floods 
It IS usually necessary to instal the turbines at some higher eleva- 
tion, and if the turbines were provided with open discharge pipes, 
freely discharging into the atmosphere, the proportion of head 
represented by the elevation above tail water level would be lost 
By arranging the discharge, or draft tube, so that the outlet is 
always submerged, it becomes possible, however, to place the tur 
bine above tail water level without loss of head The pressure at 
the point of discharge from the runner into the draft tube is now 
less than atmospheric by an amount which depends upon the ele- 
vation above tail water level 

The draft tube also^ if well designed, serves a further purpose 
m that it enables a large proportion of the kinetic energy of dis- 
charge from the runner to be converted into pressure head, and so 
to be utilized For this the tube must be designed with a gradu- 
ally increasing diameter, so that the velocity is gradually reduced 
from vi to V2 before discharge (fig i) The velocity of discharge 
from the draft tube should not exceed about 4 f s 

Hydjoaulacs of the Reaction Turbine. — In the following dis 
cussion let a> » angular velocity of the runner m radians per 
second (ci)^2 -ar ^t-6o where revolutions per minute), 
uss CUV “Velocity of wheel at point indicated by a suffix, v«»ab 
solute velocity of water, tangential component of v, /^radi i\ 
component of v, «;«• relative velocity of water and vane, a = 
guide vane angle, jS ** wheel vane angle at entrance, 7 —wheel 
vane angle at exit, Q—flow m cf s , W— weight of 1 cuft of 
water, stiffix (2) refer to inlet to wheel vanes, suffix (3) refer 
to exit from wheel vanes 

For entry without shock, the direction of the relative velocity 
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FROM 0IB80N HYDRO tLECTRIC INGlNflRlNR* (BLACKIB li BON) 

Fig 1 —PLAN AND ELEVATION OF LOW HEAD FRANCIS TURBINE AND 
SETTING VERTICAL SHAFT MACHINE WITH ELECTRIC GENERATOR ABOVE 
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Fig 3 — TYPES OF turbine run 
NER 

A For high hMds and oomparativaly 
low apaedt B For mtdium hoads and 
ipodarato ipeedt C For modi urn hoadt 
and high Bpoadt D For low hiuids 
and high spoodt 
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/ == 7 i/;ttina« — ) tan^, U2^w 


of w iter ind vane at the entrance to the wheel must be parallel to 
the vane tips and a consideration of the diai?ram of veloaties 
(fig 4) shows that if the angles are correctly proportioned 

tana \ 
tan/ 3 / 

tan7, 2Vr»/ coscc/ 3 , 3Vr=/dCOsec7 

I he change of the moment of momen ( _ ^ ff ik 

t u nun the wheel*" turning moment \ g ^ 

IFO 

Work done per second on runner - — {iv u — With) it lb 

g 

In an ideal >\hecl, with no friction or eddv losses, neglecting 
changes of level in the wheel, we should have 

Pi V ^ p \ 

j ^ y- 4 1- work done per pound between (2) and (3) 

W 2g W 2g 

riic efiicieiicv will be a maximum when the intrg\ rejected in 
the discharge is a minimum, t c , when v, is a minimum, or when 
w t IS 7t ro, in which case Assuming the wheel to be designed 

for this state of iffairs, 


^2 , ^ i I ^2 

2g W 2g g 


II 


Writing II as the head iviilabk to produce flow through the 
wheel, so that 

t I, fi . iO Hi 

— , we h ivc II - — I- 


IJ 


P 4_!!i 

n 2^^ 


w 


from which, writing / « 


2g 

biTi 


g 


: / - — a= a^jtana , 
fh r t hi Yi 


\Nhcrc h and r are the breadth ind ridius of the wheel, we get, 
on substitution, 

^^ll 




tana 


^bir% / tin/ 3 | 

while Hi ^ w ( i — , ind () - 1 f tana 

v t in ^ 

1 hus in a wheel of given disign, the piripheril speed for m ixi 
mum elliciency, and the volume of discharge, each var> is V //, 
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while th( output of the turbiiu being pro]>ortioml to the product 
Qlly \ uies is //* 


Ihe h>drauli( clfieitnev, r; = 


work done per pound 

__ 


Wi u 

w 


By suitdbk adjustment of the vane angles a and /3 the, 
periphtril speed for i given held miy be varied between wide 
limits For high speeds the vane angle should be large As 


IS increased the value of U and hence the volume of water passing 
a wheel of given size diminishes, so that to obtain the same output 
the size of the wheel must be increased If, as is usually the case 
m low head plants, a high rotative speed is required, the inlet area 
IS increased by increasing the depth of the runner Such a turbine 
has a comparatively large ratio of inlet area to discharge area, and 
the velocities of discharge are relatively high For high heads 
may be between 60'* and 90°, and, for medium and low heads 
between 90° and 135® Similarly, while the hydraulic efficiency 
decreases as a increases, the volume of flow increases with a, and 
the miximum output is obtained when the product of Q and rj is 
a maximum I or high cfliciencv a should be as small as mechan 
ical considerations permit, generally between 12® and 18® 

In one modern turbine, the Kaplan, the wheel vanes are not 
fixed but are pivoted on a central drum, and their leading angle 
can be adjusted while running so as to suit any variations in the 
working head or discharge In this way a very high efficiency may 
be maintained at all loads 

Specific Speed of a Turbine — In order to afford a basis of 
comparison of turbines of different diameters and proportions 
operating under different heads, the term known as “specific 
speed ’ has been introduced This may be defined as the speed at 
which a runner would operate if reduced geometrically to such i 
size that it would develop i h p under unit working head The 
figures for specific speed given below refer to a unit head of i 
foot If the metre be adopted as the unit, these figures require to 
be multiplied by 4 45 

if iV be the number of revolutions per minute, 

,, P , horsepower of the turbine, 

„ II „ „ working ht ul in fict, 

Nyl P 

the siKcific speed Yi — minute 

H 

The speeitic speed of a reaction turbine may be varied by vary 
ing the diameter of the runner, the angle of the guide vanes and 
the angle of the wheel vanes By modifying the design as indi 
cated in the sketches of fig 3 it is possible, while maintaining high 
efficiencies at full load, to increase the specific speed fiom about 
It? Its minimum value with the type shov^n m fig 3A to about 
125 with the type shown in fig 3D Specific speeds as high as 150 
arc possible with some sacrifice in efficiency, and it is probable that 
further developments will see the value incrcised still farther 
Ihcse high specific speeds are extremely valuible for low head 
installations since they enable the size and cost of the turbine incl 
of the generator to be greatly reduced In fact many existing 
low he id installations would have been commercially impraetic ible 
but for the development during recent years of the high speed 
turbine 

High specific sjieeds ire however, attended by some disadvan 
tages The part gite efficienty in general falls off as the specific 
speed increases Also if the speed is unduly high it becomes very 
difficult to avoid very high local velocities and centres of low 
pressure in the runner which invariably give rise to severe corro 
Sion At the present stage of design the maximum specific speeds 
to be used under normal circumstances with various heads are ap 
proximal ely as follows 


Head (feci) 

0 

40 

60 

80 

100 

1^0 

200 

300 

400 

600 

Spec 1 he speed 
r p ni 

1 0 

100 


n 


^0 1 

4 ? 

33 

^0 

2S 


The reaction turbine mav be built either as i horizontal or vertical 
shift machine THe latter type, having the weight of the rotating 
parts supported by a thrust bearing of the Michell or Kingsbury 
type, has been gaming m popularity of recent yeirs 
The Felton Wheel. — This is usually built as a horizontal shaft 
machine and consists of a runner carrying a senes of buckets 
around its periphery on which impinge one — or in exceptional 
cases two— high velocity jets from a nozzle or nozzles at the end 
of the supply pipe Ime (fig 5) The buckets are spoon shaped and 
hav'^e a central sharp ridge which divides the impinging jet mto 
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two halves which are deflected backwards by the buckets through 
about 165® The modern Pelton wheel is always fitted with a 
circular nozzle, with an axial needle or spear for regulating the 
size of the jet The maximum diameter of jet as yet adopted is 
about 1 2 inches The axial position of the needle m the nozzle is 
regulated by the governing mechamsm m all important installa- 
tions 

The Pelton wheel being essentially a high head turbine, is 
usually supplied through a comparatively long pipe hne, and any 



rapid closing of the nozzle such as might occur if the load were 
suddenly thrown olf, would set up severe surges of pressure in the 
pipe line which would not only prevent dost speed regulation but 
might be dangerous To prevent this modern Pelton wheels are 
ilso fitted with a jet defltctor, consisting of 1 curved plate pivoted 
be ween the nozzle and the buckets, which is operated by the gov 
trnor and which when in action cuts into the jet and deflects it 
either wholly or partially into the tail race The governing mech- 
anism IS so arranged that v^hen loid is thrown off the wheel, the 
deflector at once comes into play, deflecting the jet from the 
buckets The needle then begins to move slowly towards the closed 
position, and at the same time the deflector moves slowly back 
towards its idle position Ultim itel> both come to rest with the 
deflector just clear of the jet, and with the diameter of the latter 
so adjusted as to give the required supply of water to the wheel 
Hydraulics of the Pelton Wheel — If H be the pressure 
head behind the nozzle, m feet the velocity of efflux is Qi\/2gH 
ft per second, where Ci, the coeflicient of velocity, in a well 
formed needle nozzle is approximately 99 Calling this velocity V\, 
the horsepower of the jet is equal to 

62 4(7 

^:iOX2g 

where a is the area of the jet in square feet 


let « = peripheral speed of buckets at pitch circle, in ft per 
second 

, P2* final absolute velocity of water leaving the buckets 
„ izv — relative velocity of jet and bucket at entrance 
„ Vr== relative velocity of jet and bucket at discharge 
,, a »= mean angle between jet and tangent at point of contact 
„ 7 -total angle of deflection of buckets (fig 6) 

Then the initial velocity of jet in direction of ) « 

tangent at point of impact J ~ icosa 

The component, parallel to the tangent at dis \ _ 
charge, of final velocity relative to bucket ) 

Absolute velocity in this direction at discharge - w+2i'rCOS7 
Change of tangential momentum per second per pound 

*i(Fi cosc^ — «— 2 ^vco8 7) 

g 

Work done per pound of water per second 
u 

*»= -(ricosa— t^rCos7)ft lb 
g 
u 

Efficiency *« -71 ( Fi cos oi’-u-- iVr cos 7) 

g^ 

The loss due to friction and eddies m the buckets 
ft lb per pound, where 2FiWcosa 




2g 



The loss due to rejection of kinetic energy m the dischargt 
V 

— ft lb per pound, where F»^ = «^4’22'r*+2« IVC0S7 
2 g 

Tests show that in an average wheel tVr may be as low is from 
5 to 6 iVr In a well designed bucket, however, having a ratio of 
bucket width to jet diameter not kss than about % 3 this ritio 
approximates to 75 or even 8 If thi 
angle of deflection were 180®, and if the 
buckets wen frietionless the value of the 
peripheral speed of the wheel for maxi 
mum effieieney would be Vi cos a— 2 or 
approximately Ti — 2, since a is small 
\\hen account is taken of the vinous 
losses and of the fiet that 7 is less than 
iSo°, the best peripheral speed lies be 
tween 44 and 4HI 1 

Comparison of Impulse and Reac 
tion Turbines — The penpheral velocity 
of a Pelton wheel for maximum efficiency 
is slightly less than one half the velocity 
of the jet (usually approximately 46V 
where H is the head) while thit of 
the reaction turbine vanes from about 
65 \/ 2 g// to I 2gHf depending on 
the design Because of this, the Pelton 
wheel is well adapted for very high heads 
which may then he utihzed with moderate 
speeds of rotation On the other hand the 
relatively high speed of the reaction tur 
bine enables reasonably high rotative 
speeds to be obtained with low heads 
The Pelton wheel cannot well be designed to utilize efficiently 
more than two jets on a single wheel and as the maximum prac 
ticable jet diameter is not large the volume of water which can be 
handled and the output of the turbine become small under low 
heads The reaction turbine with its full peripheral admission on 
the other hand is well adipted for large volumes It is not suited 
for small powers under high heads, since the volume of water is 
then small the waterwa>s are of very small sectional area and 
easily become choked by floating debris, and the fluid friction 
losses become relatively high 

The Pelton wheel cannot eisily he adapted to the use of a suc- 
tion or draft tube and, where the tail race level may vary appre 
ciably, must be installed above the highest probable tail water 
level with some sacrifice of head The efficiency of the reaction 
turbine is not so sensitive to changes of head as that of the Pelton 
wheel but if operated under constant head and at constant speed, 
the efficiency of the Pelton wheel does not fall off so rapidly at 
part loads as that of the reaction turbine On the other hind, the 
modern reaction turbine has a slightly higher full load efficiency 
so that the average efficiency from half to full load is sensibly the 
same in a well designed machine of either type The following 
table shows typical values of the part-load efficiencies of modern 
turbines of both types of large size, installed under equally fa 
V ourable conditions 


FROM OIISOM «HYDRAULICt 
(CONSTABLI h CO ) 

Fic e — VELOCITY DIA 
GRAMS FOR PELTON 
WHEEL BUCKETS 


Proportion of max 
imum discharRe 

2 

n 

3 

— 

4 

5 

6 

7 

8 

0 

1 0 

Efficiency of reaction 
turbine 

60 

70 

7 ■> 

70 

Si 

87 

go 



PffiiienLy of Pelton 
wheel 

1 

1 

70 ; 


8 ^ 

83 

84 

8 .i 

86 

8s 

81 


The possibilities of accurate speed regulation are about equal m 
the two types 

For large units the reaction turbine is generally preferable for 
heads up to 400 feet For heads above 750 ft the Pelton wheel 
IS more suitable, while between these limits the choice depends 
largely upon local circumstances and on the power required The 
greater simplicity and accessibility of the parts requiring replace 
ment due to natural wear and tear renders the Pelton wheel more 
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suitable when the supply is taken from a stream carrying an 
appreciable amount of grit 

Tht reaction turbine has been built in units capable of develop- 
ing 65,000 H P The most powerful Pelton wheel yet constructed 
develops about 50,000 H P , but these outputs could be largely 
extended if necessary 

Buuiooraihy — R Camcrer Wasserkrdft Maschtnen ^ K H 

Gibson, Hydraultcs and its Appheattons (1925) , B Eck, Turbmenthe 
on( (1921;) A Ratcau D Eydoux and M Linneh Turbines Hydrau- 
Itmn (1926) , Crtagher and Jastm, Hydro Electric Handbook (1928) 

(A H G ) 

TURBOT (Prelta maxima)^ a flat fish of the Mediterranean 
and the Atlantic coast of Europe, is distinguished by a Urge 
terminal mouth, eyes on the left side, a very deep body and a 
naked skin, with conical bony tubercles scattered on the eyed 
side The brill, a related species, is not so deep, and is scaly 
The turbot is a vilued food hsh, it feeds miinly on other fishes. 
It attains a weight of 30 lb It has a longer larval life than most 
flat fishes and specimens nearly an inch m length, with an eye on 
each side may be found swimming at the surface 

TURDIDAE. see iHRUSHES 

TURENNE, HENRI DE LA TOUR D’AUVERGNE. 

Vkomte de (1611-1675), marshal of France, second son of 
Hcnn, duke of Bouillon and sovereign prince of Sedan, by his 
second wife Lluabeth daughter of William the Silent, princ( of 
Orange, was born at Sedan on Sept ii, t6ii At the age of 
fourteen he went to learn wir m the camp of his uncle, Maurice 
of Nassau, and began his military career (as a private soldier in 
that prince’s bodyguard) in the Dutch War of Independence 
Frederick Henry of Nassau, who succeeded his brother Maunce 
in 1O25, Turenne a captaincy in 1626 In 1650 Turenne left 
Holland and entered the service of I ranee Cardinal Richelieu at 
once made him colonel of an infantry regiment He still con 
tmued to serve at frequent intervals with the prince of Orange, 
who was the ally of I ranee In 1635 Turenne served under 
Cardinal de la Valette in Lorraine and on the Rhine The siege 
of Mainz was raised but the I rench army had to fall back on 
Metz from wmt of provisions In the retreat Turenne measured 
swords with the famous imperialist General Gallas, and distin 
guished himself greatly by his courage and skill The reorganized 
armv took the held again in 1636 and captured baverne (Zabern), 
at the storming of which place lurtnne was seriously wounded 
In 1637 he took part in the campaign of h landers and was present 
at the capture of Landrceies (July 26) and in the latter part 
of i6^S, under Duke Bernhard of Sixc Weimar (1608-1639), 
ho dirteUd the issault of Breisach (reputed the strongest fortress 
on the upix;r Rhine), which surrendered on Dec 17 He had 
now gamed a reputation as one of the foremost of the younger 
generals of 1 ranee, md Richelieu next employed him in the 
Italian cimpaign of 16 -,9-40 under “Cadet la Perlc,” Henri de 
Lorraine, count of Harcourt (1601-1666) The favourable re 
suit of the eomplicattd oi'ierations of this campaign was largely 
due to Turenne, who had by now become a lieutenant general 
He himself commanded dunng the campaign of 1641 and took 
Com (Cuneo), Ceva and Mondovi In 1642 he was second m 
commind of the I rench troojis which conquered Roussillon At 
this time the conspiracy of Cinq Mars {sec France History) 
in which Turenne s cider brolhtr, the duke of Bouillon, was 
implicated, was discovered 

The earlier career of Turenne was influenced by the relations 
of the principality of Sedan to the French crown, moreover his 
steady adherence to the Protestant religion was an element of 
difliculty in Furenne’s relations with the ministers Cardinal 
Richelieu nevertheless entrusted him with the command in Italy 
m 1643 under Prince Thomas (who had changed sides m the 
quarrel) Turenne took Trino m a few weeks, but was recalled 
to France towards the end of the year He was made a marshal 
of I ranee (Dec 19) and wis soon sent to Alsace to reorganize the 
“Armv of Weimar” — the remnant of Duke Bernhard of Saxe- 
Weimar’s troops — ^which had just been severely defeated at 
Tutllingcn (Nov 24-25, 1643) He was thirty two years old. 

The work of reorganization over, Marshal Turenne began 
the campaign in June by crossing the Rhine at Breisach, but 


TURBNNE 

was almost instantly joined by an army under the due d’Enghien 
(afterwards the great Cond6), who, as a prince of the royal 
house, took the chief command of the united armies Of ‘Trance” 
and “Weimar” The four famous campaigns which followed 
brought to an end the Thirty Years* War {qv) The chief 
event of the first of these was the desperately fought battle of 
Freiburg against Count Mercy’s Bavarians (Aug 3, 5 and 9, 
1644), which Philipsburg was successfully besieged Before 
the capitulation Enghien withdrew and left Turenne in command 
The marshal opened the campaign of 1645 with a strong forward 
movement, but was surprised and defeated by Mercy at Mergen 
theim (Marienthal) on May 2 Enghicn was again sent to the 
front with the army of France and Turenne’s army was greatly 
increased by the arrival of a Swedish force and a contingent from 
Hesst Cassel The Swedes soon departed, but Enghien was at the 
head of 20,000 men when he met the Bavarians in a battle even 
more stubbornly contested than Freiburg Mercy was killed and 
his army beaten at Allerheim near Nordlingen (Aug 3, 1645) 
III health forced Enghien to retire soon afterwards, and 
Turenne was for the third time left in command of the French 
army He was again unfortunate against the larger forces of 
the impcnahsts, but the campaign ended with a gleam of success 
m his capture of Trier (Treves) In the following year (1646) 
he obtained more decided successes and by separating the Austn 
ans from the Bavarians, compelled the elector of Bavaria to make 
peace (signed March 14, 1647) In 1647 he proixised to attack 
the thus weakened army of the emperor, but was ordered into 
Handers instead Not only was the opportunity thus lost but 
a serious mutiny broke out amongst the Weimar troops whose 
pay was many months in arrear The marshal’s tact and firmness 
were never more severely tried nor more conspicuously displayed 
than in his treatment of the disaffected regiments, among whom 
in the end he succeeded m restoring order with little bloodshed 
He then marched into Luxembourg, but was soon recalled to the 
Rhine, for in 1648 Bavaria had returned to her Austrian alliance 
and was again in arms Turenne and his Swedish allies made a 
bnlhant campaign, which was decided by the action of Zusmars 
hausen (May 17), Bavaria being subsequently wasted with fire 
and sword until a more secure pacification wis obtained 
The peace of Westphalia (1648) was no peace for France, 
which was soon involved m the civil war of the Fronde {See 
France History ) Few of Turenne’s actions have been more 
sharply criticized than his adhesion to the party of revolt The 
army of Weimar refused to follow its leader and he had to flee 
into the Spanish Netherlands, where he remained until the treaty 
of Rucil put an end to the first war of the Fronde The second 
war began with the arrest of Cond6 and others (Jan 1650), 
amongst whom lurenne >\as to have been included, but he 
escaped in time and with the duchesse de Longueville held Stenay 
for the cause of the “Princes’ — Cond6, his brother Conti, and 
his brother m-law the due de Longueville Love for the duchess 
seems to have ruled Turenne’s xction, both in the first war, and, 
now, in seeking Spanish aid for the princes In this war Turenne 
sustained one of his few reverses at Rethel (Dec 15, 1650), but 
the second conflict ended in the early months of 1651 with the 
collapse of the court party and the release of the pnnees 

Turenne became reconciled and returned to Pans in May, 
but the trouble soon revived and before long Conde again raised 
the standard of revolt m the south of France In this, the third 
war of the Fronde, Turenne and Conde were opposed to each 
other, the marshal commanding the royal armies, the prince that 
of the I rondeurs and their Spanish allies Turenne displayed the 
personal bravery of a young soldier at Jargeau (March 28, 1652), 
the skill and wariness of a veteran general at Gien (April 7), 
and he practically crushed the civil war m the battle of the 
Faubourg St Denis (July 2) and the reoccupation of Pans (Oct 
21) Cond6 and the Spaniards, however, still remained to be 
dealt with, and the long drawn out campaigns of the “Spanish 
Fronde” gave ample scope for the display of scientific general- 
ship on the part of both the famous captains In 1653 the ad- 
vantage was with Turenne, who captured Rethel, St Menehould 
and Muzon, while Condi’s sole prize was Rocroy The short 
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campaign of 1654 was again to the advantage of the French, on 
July 2j, the Spanish were defeated at Arras In 1655 more 
ground was gained, but m 1656 Turenne was defeated at 
Valenciennes in the same way as he had beaten Cond6 at Arras 
The war was eventually concluded m 1657 by Turenne’s victory 
at the Dunes near Dunkirk, in which a corps of English veterans 
sent by Cromwell played a notable part (June 3 *^* 4 ) » a victory 
which, followed by another successful campaign m 1658, led to 
the peace of the Pyrenees m 1659 

On the death of Cardmal Mazann in i66r Louis XIV took 
the rems of government into his own hands and one of his first 
acts was to appoint Turenne “marshal general of the camps and 
armies of the kmg ” He had offered to revive the office of 
constable of France (suppressed in 1627) m Turenne’s favour if 
the marshal would become a Ropian Catholic Turenne declined 
Born of Calvimst parents and educated a Protestant, he had 
refused to marry one of Richelieu’s nieces m 1639 and subse 
quently rejected a similar proposal of Mazarm He had later 
married a daughter of the Protestant Marshal de la Force, to 
whom he was deeply attached But he sincerely deplored the 
division of the Christian church into two hostile camps How 
closely both he and his wife studied such evidence as was avail- 
able IS shown by their correspondence, and, in the end, two years 
after her death, he was prevailed upon by the eloquence of 
Bossuet and the persuasions of his nephew, the abbe de Bouillon, 
to give in his a^esion to the Orthodox faith (Oct 1668) In 
1667 he had returned to the more congenial air of the “Camps 
and Armies of the King,” directing, nominally under Louis XIV , 
the famous “Promenade militairc” m which the French overran 
the Spanish Netherlands Soon afterwards Cond6, now recon- 
ciled with the king, rivalled Turenne’s success by the ripid con 
quest of tranche Comte, which brought to an end the War of 
Devolution m February 1668 

In Louis XIV \ Dutch War of 1672 (see Dutch Wars) 
Turenne was with the army commanded by the king which 
overran Holland up to the gates of Amsterdam The dikes were 
opened and the country round Amsterdam flooded This heroic 
measure completely checked Turenne, whom the king had left in 
command Turenne now fought a successful war of manoeuvre 
on the middle Rhine while Conde covered Alsace In January 
1673 Turenne assumed the offensive, penetrated far into Ger 
many, and forced the Great Elector of Brandenburg to make 
peace, later m the year, however, he was completely out 
manoeuvred by the famous imperial general Montecuccuh, who 
evaded his opponent, joined the Dutch and took the important 
place of Bonn In June 1674, however, Turenne won the battle 
of Sinzheim, which made him master of the Palatinate Under 
orders from Pans the French wasted the country far and wide 
In the autumn the allies again advanced, and though Turenne 
was again outmanoeuvred, his failure on this occasion was due 
to the action of the neutral city of Strasbourg m permitting 
the enemy to cross the Rhine by the bridge at that place The 
battle of Enzheim followed, this was a tactical victory, but 
hardly affected the situation, and, at the beginning of December, 
the allies were still in Alsace The old marshal now made the 
most daring campaign of his career A swift and secret march 
m mid-wmter from one end of the Vosges to the other took the 
allies by surprise Sharply following up his first successes, 
Turenne drove the enemy to Turkheim, and there inflicted upon 
them a heavy defeat (Jan 5, 1675) In a few weeks he had 
completely recovered Alsace In the summer campaign he was 
once more opposed to Montecuccuh, and after the highest display 
of ‘^strategic chess moves” by both commanders, Turenne finally 
compelled his opponent to offer battle at a disadvantage at Sass- 
bdch Here, on July 27, 1675, he was killed by almost the first 
shot fired The news of his death was received with universal 
sorrow Turenne’s most eloquent countiymcn wrote his Sloges, 
and Montecuccuh himself exclaimed “II est mort aujourd’hui un 
homme qui faisait honneur i I’hornme ” His body was taken to 
St Denis and buried with the kings of France Even the extreme 
revolutionists of 1793 respected it, and, when the bones of the 
sovereigns were thrown to the winds, the remams of Turenne were 


preserved at the Jardin dcs Plantes until Sept 22, 1800, when 
they were removed by order of Napoleon to the church of the 
Invalides at Pans, where they still rest 
Turenne was one of the great captains whose campaigns 
Napoleon recommended all soldiers to ‘ read and re read ” His 
fame as a general was the highest m Europe at a i^enod when war 
was studied more critically than ever before, for his mibtiry 
character epitomized the art of war of his bme (Prince de Lignt) 
Strategic caution and logistic iccuraty combined with brilliant 
dash m small combats and constancy under ill circumstances 
of success or failure may perhaps be considered the salient points 
of Turenne’s genius for war Great battles ht avoided ‘lew 
sieges and many combats” was his own maxim And unlike his 
great rival Cond(^, who was as brilliant in his first battle is m his 
last, Turenne improved day by day Napoleon said of him that 
his genius grew bolder as it grew older, and a modern author the 
due d’Aumale (Histotre des prtnees de Ui matson de Condi) ^ takes 
the same view when he says “Pour le connaitre il faut le sinvre 
jusqua’^ Sulzbach Chez lui chaque jour marque un progres ” In 
his personal character Turenne was little more than a simple 
and honourable soldier, endowed with much tact, but in the world 
of politics and intellect almost helpless in the hands of a skilful 
intriguer or casuist His morals, if not beyond reproach were 
at least more austere than those prevalent in the age in which he 
lived He was essentially a commander of regular armies His 
life was spent with the troops, he knew how to win their affection, 
he tempered a severe discipline with rare generosity, and his men 
loved him as a comrade no less than they admired him as a 
commander Thus, though Condi’s genius was far more versatile, 
it is Turenne whose career best represents the art of war in the 
17th century For the small, costly, and highly trained regular 
armies, and the dynastic warfare of the age of Louis XIV , 
Turenne was the ideal army leader 
The most notable of the numerous portraib of Turenne are those 
of P de Champagne at Versdilles, and of Senm (dated 1670) m the 
Jones collection at South Kensington, I ondon Of the older memoirs 
of Turenne the most important are those of “Du Buisson ’* / 0 Vte 
du vtcomte de Turenne — the author is apparently Gatien dc Sandraz 
de Courtiiz (Paris, the Hague and Cologne, 1688-^95) , Abbe Raguenet, 
Histotre du vtcomte de Turenne (Pans 1741) and especially Ramsay, 
Histotre (THenn de ta Tour dAuver^^nc vtcomte de Turenne (Pans 
1735) > the second volume of which contains the marshal’s memoirs 
of 1643-58 These memoirs, of which the Prmet de Lignc wrote that 
“ce ne sont pas de conseils, ce sont dts ordres ‘faites ‘allez,’ 
etc” — ^were wntten in 1665, but were first published {Mimoires sur 
la guerre, ttris des ortgtnaux, etc) in 1738, rt printed m Michaud, 
Mimotres sur Vht^iotre de France, 3rd senes vol 111 and Liskenne 
and Sauvan’s BtbhotHque htstortque et mthlatre, vol iv (Pans 
1846) A manuscript Maxtmes de M de Turenne (1644) exists in 
the Staff Archives at Vienna, and of other documentary collections 
may be mentioned Gnmoard, Collections de lettres et mimotres 
trouvis dans le port ef entile de M de Turenne (Pans 178 ) , Retueil 
de lettres ientes au vtcomte de Turenne par Louts XIV et ses 
mtmstres, etc (Pans 1779) , Correspondance tnidite de Turenne avec 
Le Tellter et Louvon, ed Barthclemy (Pans 1874) also the 

Observatiom on the Wars of Marshal Turenne, dictated by NapoUon 
at St Helena (1823) , Puysepr, La Guerre par prtncipes et regies 
(Pans 1748), Precis in BwhoMque Internationale dhist miUt 
(Brussels 1883) , Duruy, Histotre de Turenne (Pans 1880) , Rov 
Turenne, sa vte et les institutions mtlUatres de son temps (Pans 1884) , 
Hardy de P6nni, Turenne et Condi (Pans 1907) , Neubtr, Turenne 
als Knegstheoretiker und Feldherr (Vienna 1869) , Sir E Cust, lives 
of the Warnors of the 17th Century (London 1867) , T O Cocka^ ne, 
Life of M de Turenne (founded on Ramsay’s work, London 1853) , 
G B Milleson, Turenne Marshal Turenne, by “the author of the 
Life of Sir Kcnclm Digby” (London 1907), is a viluablc work by a 
civilian, and is based m the mam on Ramsay's work tlic memoirs of 
Cardmal dc Retz, James, duke of York, etc , and on Napoleon’s 
commentaries A remarkable parallel between Turenne and Cond6 
m Saint Evremont’s iloge of the latter wiU be found in Carnon-Nisas, 
Essat sur Vhtsiotre giniral de I art mtliiatre, 11 83 (Pans 1824) C O 
Picavet, Les derrdires annies de Turenne 1660-167 s (1919), p 513, 
General Weygand, Turenne (1929) (C F A ) 

TURF AN, the name of a remarkable depression m the Tarim 
region south of the Ticnshan, here over 10,000 ft in height This 
is said to be 426 ft below sea-level at the lowest point The town 
of Turfan, just 30 m to the north, stands some 250 ft above 
sea-level, and the general level around the depression rapidly 
reaches over 2,500 feet The depression is loess covered and would 
be fertile if it could be irngated The town of Turfan is a double 
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settlement, part Chinese and part Turki, with a population of 
1 ?-2o thousand In the depression, the temperature vanes from 
90° for July calculated at Lukchun, to 13° m January and the 
daily fluctuations are very great 

TURGAI, a former province of Russian central Asia, now 
included in the Kazakstan ASSR (qv), see also Aktubinsk 

The Turgai strait, a narrow passage over the watershed separat 
ing the 1 obol and the Irgiz, between the east of the southern Urals 
and the west of the plateau region of the Kirghiz steppe, is of great 
structural importance Through it came the marine transgressions 
of previous geological epochs, the upper Cretaceous advanced 
into the south west only, but those of the upper Eocene and 
Oligocene extended along the east of the Urals and the Lower 
Oligocene sea of Germany reached the Arctic Ocean During the 
age of the amber forests the Strut of Turgai was closed and no 
sea again entered Siberia by that route The course of the Tobol 
river marks the direction of the ancient marine connection At a 
recent epoch the present Turgai river, which enters Lake Chalkar 
teniz and which receives the Irgiz as a tributary, flowed into the 
Sea of Aral, its volume being then much increased by tributaries 
which now lose themselves in the sand before reaching it 

See Sutss 7 he Face of the Earth, Vol III (1908) 

TURGENEV, IVAN SERGEYEVICH (tolir gan^ev) 
(1818-1883), Russian novelist, was born at Orel, of a family of 
provincial gentry His father had married for money a woman 
older than himself, who made up for her thwarted affections by 
making herself a domestic tyrant to her children, as well as to her 
serfs Turgenev wis educated at home at the Universities of 
Moscow and St Petersburg, and finall> (1839-40) at Berlin, 
where, in contact with young Russian intellectuals, he became a 
Westernizer In 1843 he published Para^fm, a tale in verse which 
was f ivourably reviewed by Belinsky Turgenev deserted the civil 
service for letters and was infiluattd with the famous singer, 
Pauline Garcia (Mme Viardot), this caused a breach with his 
mother, who cut off his allowance He lived as a Bohemian until 
her death (1850) made him a rich man His lifelong affection 
for Mme Viardot, who merely tolerated his presence, met with 
no response but left a deep impress on his work Turgenev aban 
doned poetry for the drama (which he also abandoned after 1852) 
and for prose fiction His first great success was A Sportsman^s 
Sketches (st irted 1847, m book form 1852 ), in which the peasants 
appeared more attractive than their masters It was received as a 
protest against serfdom In 1852 Turgenev was exiled to his estate 
for a while because of his laudatory obituary on Gogol 

His masterpieces included short stories like 1 he Backwater, 
isya, First Love, and the more ambitious novels Rndin (1856), 
A Nest oj Gentlefolk (1858), O/i the Eve (i860) and Fathers and 
Sons (1862), in which the love plot was interwoven with current 
social issues All were commented on at great length by the 
leading critics His attempt, however -to draw a strong man in 
the person of the agnostic and materialist — “nihilist’^ — Bazarov 
was resented by the Radical press as a caricature Turgenev, being 
sensitive to criticism, was embittered against his countrymen and 
settled abroad, and his later works are mainly retrospective The 
two novels in which he tried to deal with actuality Smoke (1867) 
and Virgin Soil (1877), show the depth of his bitterness and 
his complete loss of touch with contemporary Russia However, 
his last visit to Russia (1880) was a triumphant progress He died 
in 188^, at Bougival, near Pans 

Turgenev was the first Russian author to be read and admired 
by Europe During his last years he lived m close touch Mnth 
the I rcnch literary world contracted intimate friendships (es- 
lieciallv with Flaubert) and was regarded as a master by younger 
men like Maupassant He was very popular m this French circle, 
but much less so among his Russian compeers Tolstoy, Dosto 
yevsky and Nekrasov all sooner or later came to detest him 

Turgenev is the most poetical (in the 19th century acceptance 
of the word) of the Russian realists He had undergone the pro- 
found influence of Pushkin (as well as of Lermontov and George 
Sand) His novels are largely variations on the theme of Eugene 
Onegin His character drawing does not depend on analysis and 
psychology, but on a subtly woven poetic atmosphere that accom 
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I panics the characters like an aura This apphes mainly to his 
I women, they are invariably stronger and more attractive than 
his nlen, who (with the single exception of Bazarov) are neuras 
thenic weaklings His style is marked by a careful simpliaty and 
elaborate naturalness that answered to the highest ideals of 19th 
century taste Delicately-drawn landscape passages are among 
its most outstanding features 

Bibliography — The Novels of Ivan Turgenev, trans by Constance 
Garnett (17 vols, 1919-2 U » Novels and Stories, trans by Isabel F 
Hapgood, with an introduction by Henry James (13 vols , 1903) , The 
Plays of Ivan Turgenev, item by M S Mandell, etc (1924), Tourgui- 
neff and his French Circle (letters, etc ) ed by E Halpcnne-Kaminsky 
(1898) See also Henry James m French Poets and Novelists (1878) 
and Partial Portraits (1888) , E Garnett, Turgenev, a Study (1917) , 
A Yarmolinsky, Turgenev (1926) (D S M ) 

TURGOT, ANNE ROBERT JACQUES, Baron de 
Launf (1727-1781), French statesman and economist, was born 
in Pans on May 10, 1727, the youngest son of Michel Etienne 
Turgot “provost of the merchants” of Pans He was educated for 
the Church, and at the Sorbonne, to which he was admitted m 
1749 (being then styled abbe de Brucourt), he delivered two re 
markable Latin dissertations, On the Benefits which the Christian 
Religion has conferred on Mankind, and On the Historical Prog- 
ress of the Human Mind In 1750 he decided not to take holy 
orders, giving as his reason, according to Dupont de Nemours, 
‘that he could not bear to wear a mask all his life ” In 1752 he 
became subsHtut, and later consciller in the parlement of Pans, 
and in 17^53 maitrc des requetes In 1754 he was a member of 
the chamhre royale which sat during an exile of the parlement, 
in 1755 and 1756 he accompanied Gournay, then mtendant of 
commerce, in his tours of inspection m the provinces, and 
in 1760, while traveling in the east of France and Switzerland, 
visited Voltaire, who became one of his chief supporters 

In August 1761 Turgot was appointed mtendant of the 
g^neralitc of Limoges, which included some of the poorest and 
most over taxed parts of 1 ranee, here he remained for 13 years 
He was already deeply imbued with the theories of Quesnay and 
Gournay {see Physiocratic School), and set to work to apply 
them as far as possible in his province He continued the work 
on the cadastre, or new official survey begun by his predecessor 
Tourny, in order to arrive at a juster assessment of the tadle, 
he also obtained a large reduction m the contribution of the 
province He published his Avts siir Vassictte et la ripartstton de 
la tailk (1762-1770), and as president of the SoctetS d^agnculture 
di / tmoges otfered prizes for essays on the principles of taxation 
Quesnay and Mirabeau had advocated a proportional tax {impot 
dt quotiti), but Turgot a distributive tax {impot de repartition) 
Another reform was the substitution for the corvie of a tax m 
money levied on the whole province, the construction of roads 
being handed over to contractors In 1769 he wrote his MSmoire 
sur les prets A intent, in which the question of lending money at 
interest was for the first time treated from a scientific, not from 
a moral standpoint Among other works written during Turgot’s 
intendancy were the Memotre sur les 'imnes et carrihres, and the 
Mdmoire sur la marque des fers, in which he protested against 
state interference and advocated free competition 

During the famine of 1 770-1 771 he enforced on landowners 
“the obligation of reheving the ixior” and especially the mitayers 
dependent utx>n them, and organized in every province ateliers 
and bureaux de chanti for providing work for the able bodied 
and relief for the infirm Turgot made the curis the agents of 
his chanties and reforms when possible In 1770 he wrote his 
famous Lettres sur la liber tS du commerce des grams, addressed 
to the comptroller-general, the abbe Terray Three of these 
letters have disaj^peared, having been sent to Louis XVI by 
Turgot at a later date and never recovered 

Turgot’s best known work, Reflexions sur la formation et la 
distribution des richesses, wntten in 1766 for the benefit of two 
young Chinese students, appeared in 1769-1770 in Dupont’s 
journal, the Ephimirides du citoyen, and was pubhshed separately 
m 1776 After tracing the origin of commerce, Turgot develops 
Quesnay’s theory that the land is the only source of wealth, and 
divides society into three classes, the productive or agncultural, 
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the salaned (sttpendiie) or artisan class, and the land-owning 
class (classe Aspombk) He advocates the tmpdt umque, ie, 
that only the prodmt net of the land should be taxed, and the 
complete freedom of commerce and industry 

On July 20, 1774 Turgot was appointed mimster of marine 
through the influence of Maurepas, and on Aug 24 he became 
comptroller-general His first act was to submit to Louis XVI his 
guiding pnnciples “No bankruptcy, no increase of taxation, no 
borrowing Turgot’s policy, in face of the desperate financial 
position, was one of rigid economy in all departments He con- 
templated a thorough gomg reform of the ferme gSnSrale, and, 
meanwhile, imposed certain conditions on the leases as they were 
renewed — such as a more efficient personnel, and the abolition 
for the future of the abuse of the croupes (the name given to a 
class of pensions), and annulling certain leases, such as those 
of the manufacture of gunpowder and the administration of the 
messagertes, the former of which was handed over to a company 
with Lavoisier as one of its advisers, and the latter superseded 
bv a better service of diligences which were nicknamed “turgo- 
tines ” He also prepared a regular budget Turgot’s measures 
reduced the deficit, and raised the national credit to such an extent 
that in 1776, just before his fall he was able to negotiate a loan 
with some Dutch bankers at 4%, but the deficit was still so 
large as to prevent him from attempting to realize his scheme of 
substituting for indirect taxation a single tax on land He sup- 
pressed, however, a number of octrois and minor duties 

Turgot’s edict for free trade in corn signed on Sept 13, 1774, 
was strongly opposed in the consetl du rot Turgot was hated by 
manv m high places who had been interested in the speculations 
m corn and was opposed by Linguet and by Necker, who in 
1775 published his treatise Sur la Ugthlation et le commerce des 
\iratns But Turgot’s worst enemy was the poor harvest of 1774 
which led to a slight rise m the price of bread m the winter and 
early spring of 1774-1775 and to those extraordinary bread riots 
known as the “guerre des farines ” Turgot showed great firmness 
and decision in repressing the riots, and was loyally supported by 
the king throughout 

Turgot’s famous “Six Edicts,” were finally presented to the 
consetl du rot (Jan 1776) The two which met with violent 
opposition were, firstly, the edict suppressing the corvies, and 
secondly, that suppressing the jurandes and mattnses, the privi 
leged trade corporations Turgot announced m the preambles to 
these his intentioh to subject the noblesse to taxation and to estab- 
lish as a principle the right of every man to work without re- 
striction He obtained the registration of the edicts by the 
ht de justice of March 12, but by that time he had won the 
hatred of the nobles and the parlements, the court, the “fi 
nanciers,” the clergy, the rich bourgeoisie of Pans and others 
The queen disliked him for opposing the grant of favours to her 
proteges, and he had offended Mme de Polignac m a similar 
manner Maleshcrbcs and Maurepas ceased to support him, and 
Maurepas became reconciled with the queen and her party His 
large reforms amounted to a complete revolution and Louis XVI 
recoiled at the prospect On May 12, 1776, Turgot was asked to 
resign He retired to la Roche Guyon, chateau of the duchesse 
d’Enville, returning shortly to Pans, where he spent the rest of 
his life in scientific and literary studies, being made vice president 
of the Academic des Inscnptions et Belles Lett res in 1777 He 
died on March 18, 1781 

In character Turgot was simple, honourable and upright, with 
d passion for justice and truth He was an idealist, his enemies 
would say a doctrinaire, and certainly the terms “natural rights,” 
“natural law,” etc , frequently occur in his writings His friends 
speak of his charm and gaiety in intimate intercourse, but among 
Strangers he was silent and awkward, and produced the im- 
pression of being reserved and harsh Many of the reforms 
and ideas of the Revolution were due to him, the ideas did not 
as a rule originate with him, but it was he who first gave them 
prominence Oncken looks upon him as a bad physiocrat and a 
confused thinker, while L6on Say considers that “though he failed 
in the i8th century he triumphed in the 19th ” 

Bibi locRAPHY Schellc, Turgot (Pans, 1909), and Marquis de 


&6gur, Au Cauchant de la monarckte (Pans, 1910), contain much that 
IS based on recent research The principal older biographies art tho^t 
of Dupont de Nemours (1782 enlarged in his edition of Turgots 
Works, 1807-1811), and Condorcet (1786) the best modern ones 
are those of A Ney march (Pans, 1885) Ldon Sav (Pans, 1887) and 
W W Stephens (London, 1895) See generally, Oncken, Geschichlr 
der Nattonalokonomte, vol 11 ch i, Schelle, Dupont de Nemours tt 
Vicole physiocratique (1888), Henry Higgs, 7 he Physiocrats (1897) 

R P Shepherd, Turgot and the Six Edicts (1903), in Columbia 
Umv Studies, vol win No 2, Oeuvres de Turgot et documents le 
concemant, avec btographte et notes par G Schelle («; vols ign 2^) 

TURI, a Shi’a Mohammedan tribe which holds the Kurram 
Valley m the North-West Frontier province, India, and enjoys 
increasing prosperity Divided into five clans, all apparently of 
Hindki (qv) origin, the Tuns wrested the valley from the Ban 
gash Pathans after 1700, distributing its lands as conquered so 
that every original settler’s family now holds fields all over it A 
sturdy race, whose “fathom” is reputed to be fi^ft , they are dis 
traught by faction but hospitable, and a Tun escort (badragga) 
is famed for its fideht> They threw in their lot with the Sunnitt 
Pathans (1851-56), but in the second Afghan War furnished 
Roberts with supplies, and in 1892 accepted British protection 

TURIN, a city of Piedmont Italy, capital of the province of 
Turin, formerly of the kingdom of Sardinia (until i860), and of 
Italy till the removal of the seat of government to Florence in 
1865 Pop (1921) 493289 (town), 502,274 (commune), thus 
showing rapid growth at the expense of the Alpine valleys (vee 
Italy) with a garrison of 8 300 The area of the city is 4 15s 
acres, and its octroi circle measures nearly 9 m Built upon allu 
vial soil 784 ft above sea level it stands upon the river Po 
The streets and avenues, almost all of which are straight, intersect 
at right angles In general it has a modern asjiect, but its regu 
larity of form is in reality derived from the ancient Roman 
town of Augusta Taurinorum, which formed its nucleus The 
mean temperature at Turin (1871-1900) is 53° F (winter 35° 
summer 71®), with an average maximum of 90°, and an average 
minimum of 17® Snow falls on an average only on seven days 
per annum The rainfall averages 34 in 

The cathedral of St John the Baptist (the see has been irchi 
episcopal since 1515) is a cruciform Renaissance building dating 
from 1492-1498, by the I lorcntine architect Baccio Pontelli 
Meo del Caprina being the contractor Behind the high altar of 
the cathedral is the chapel of the Sudano or Sindone built (1657- 
1694) by Guanni as a royal burial place The “sudano” from 
which it takes its name is asserted to be the shroud in which 
Joseph of Arimathea wrapped the body of Jesus La Beata Ver 
gme della Consolata another of Guanni’s works, has a tower 
which belonged to the church of St Andrew, founded by the 
monk Brumng in 1014 Other churches of note are San Iilippo 
(1672-1772), the largest in lunn the dome of which fell in 
just as It was approaching completion under the hands of Guirini 
and was restored by Juvara, and La Gran Madre de Dio, erected 
to commemorate the return of the court m 1814 The Palazzo 
Madama was erected by William VII of Montferrat at the close 
of the 13th century on the Roman east gate of the town, remains 
of the towers of which were incorporated in it It owes its name 
to the widow of Charles Emmanuel II , who added the west fagide 
and the handsome double flight of steps from Juvara’s design 
(1718) The extensive royal palace was begun in 1646 Manv of 
the baroque palaces have fine pillared courtyards, some of them 
are the work of Guanni The tower of the citadel (1565) contains 
the artillery museum The Gastello del Valentino is partly in the 
French st>le of the i6th century It contains the polytechnic 
school, and geological mineralogical and industrial museums and 
the university botimcal garden The university founded about 
1400 by Lodovico di Acaja, had 2,049 students m 19-5-26 The 
engineermg school had 1,243 students and the institute of com 
merce and economics 554 The old umversitv buildings erected in 
1713 by the Genoese architect Ricca contain the library some 
treasures of which were lost by fire in 1906 

The academy of sciences, founded in 17^7 is m a building 
erected in 1678 by Guanni and contains the local antiquities of 
Piedmont and Egyptian treasures partly collected by Drovetti 
partly excavated m the present century at Thebes, Assiout, etc 
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The puctures are by Van Dyck and by north Italian masters Tbeii 
19 a museum of zoology and mineralogy in Palazzo Cangnatio (an*^ 
other of Guarini's buildings), and the royal palace contains the 
royal armoury (a fine collection begun by Charles Albert in 1S33) 
and the royal library with its neb manusenpt coUecUon and its 
20,000 drawings 

There are many modem public monuments including those to 
Emmanuel Philibert (1838), Charles Albert (1861), Victor Em- 
manual II (1899), the Duke of Aosta (1902), Mazzim (1915) 
The Mole Antonelhana, built by Alessandro Antonelh, is i|sed for 
the Risorgimento Museum It 1$ the highest brick edifice in 
Europe, its summit being 510 ft above ground, the dome being 
raised upon a hall with three galleries, one above the other The 
newer parts of the tity, extending towards the south beyond the 
stadium (igii) are finely laid out 

Among the hosptals is that called by the name of its founder, 
Cottolengo, a vast institution providing for more than 7,000 
persons 

The industries comprise metallurgy, machine-making, chemicals, 
silk and cotton weaving, tanning and leather-working, artificial 
silk and fibres, matches, candles, soap, furniture, perfumes, glass, 
damasks, velvets, woollens, ready made clothing, etc The manu- 
facture of motor-cars has become of great importance Turin 
is the chief seat of the mdustry in Italy Aeroplanes are also 
manufactured and chocolate, liqueurs and vermouth are made 
The application of electricity is widely developed on account of 
the proximity of the Alpine valleys, and the hydro-electnc plants 
of the Mont Cenis, the Val d’ Aosta, and the Toce valley all 
concentrate on Turin 

Milan, owing to its nearness both to the St Gotthard and to 
the Simplon, is the most important railway centre of Italy Turin 
is however nearest to the Mont Cenis, while the completion of 
the line through Cuneo over the Col di Tenda now affords direct 
communication with the French Riviera 

On the Hill of Superga (2,300 ft above the sea) Victor Ama- 
deus II erected a basilica in memory of the liberation of Turin 
from the French in 1706 King Charles Albert and other Savoy 
princes are buried in the crypt Not far from Turin are also the 
royal castles of Moncalien, Stupimgi Rivoh, Ratconigi, Aglii, 
Venaria Realc 

Turin was made the chief town of Piedmont by Amadeus, first 
duke of Savoy (Set Savoy, House of ) Between 1336 and 1562 
Tunn was occupied by the French, and m 1650 it lost 8,000 of its 
citizens by the plague The French were masters once more from 
1640 to 1706, and again from 1798 till 1814, when Piedmont was 
restored to the house of Savoy 

The ancient Augusta Taurmorum was a city of Gallia Cisai- 
pna, the chief town of the Taunm The natural advantages of its 
site and its position with relation to the pass over the Alpis Cottia 
(Mont Gen^vre see Cottu Rlcnum) made it important, though 
Hannibal, after crossing the Alps m 218 b c , was able to take it 
after a three days^ siege It was partly burned down in a d 69, 
but continued to be prosperous The Roman town formed a 
rectangle 2,526 ft by 2,330 (770 X 710 metres) This measure- 
ment IS questioned by F Haverficld, Anaent TownFlanmng 
(Oxford, 1913) 87, but is confirmed by an article by U Savoia 
in Town-Planmng Review xii (1927) The walls, which were 21 
ft high, 7 ft thick at ground level and 3 ft at 'the top, were 
standing till about 1600, and the north gate, the Porta Paiatma, 
exists The interior of the town was divided by seven streets 
from east to west and eight from north to south into 72 blocks 
(insulae), and the anaent pavement and the drains below it are 
frequently found under the streets of the central portion of the 
modern town, indicating that they follow the anaent lines Re- 
mains of a theatre have been discovered m the palace garden 

See C Promis, Storia delV aniim Torino (Turiii, 1869), A 
dAndrade, Relazione delV uffleh regtonale per la cpnservauone det 
monumentt del Piemonte e ddla Liguria, 7 seq (Turin, 1899) 

(T A,) 

Battle of 1706 . — ^Turin was besieged m 1706 by the French 
under La FeuiUade (see Spanish Succession, War of the) |vbo 
was covered by another army under the due d’Orleans Eugene 


of Savoy (gv) mar chifig to tihe relief of Tunnt with 30,000 Aus- 
trians and Germans, elu^d Orleans and in mid-Angust appeared 
before the French siege lines The united armies of Feuilla^ and 
Orleans numbered over 70^000 men, but on Sept 7 Eugene bol^y 
attacked them m their entrenchments between the nvers Dona and 
Stura After the usual artillery duel, Eugene gave the order (o 
advance. The Brandenburgers on the left quicUy got to within a 
few paces of the entrenchments, but were dnven back by the 
French hre Eugene then led the Germans on his left m a br^nt 
attack which stormed the entrenchments Seeing this, Eugene’s 
cousin, the duke of Savoy, attacked the French centre and, after 
three repulses, stormed it, Orleans being wounded, and his lieu 
tenant, Marshal Marsm, lulled The French tned to rally, but 
the garrison of Turin took part in the discomfiture of the fugitives 
FeuiUade raised the siege and joined Orleans m a disorderly re 
treat Each side had about 3,000 killed and wounded, but 6,000 
prisoners feU into Eugene’s hands and French prestige m Northern 
Italy was destroyed 

TURINA« JOAQUIN (1882- ), Spanish composer, was 

born at Seville on Dec 9, 1882 He studied under DTndy, m 
Pans, from 1905-14 On his return to Spam he brought out an 
encyclopaedia (Bnciclopetka ahremada de la mustca, Madrid, 
1917) His pnncipal works are Procesidn del Rocio for orches- 
tra, music for the morality play, La adultera pemtente, a dra 
matic work, Jardin de onente (1923), a pianoforte quintet, a 
string quartet, Escena AndSuze, for viola, pianoforte and string 
quartet, Poema de una Sanluquena, and songs 

TURKESTAN* see Tukkisian 

TURKESTAN (Hazret, Yasi), a town m the Kazakstan 
ASSR, m 43° 8' N, 68® 18' E, on the Orenburg-Tashkent 
railway 20 m E of the Syr Daria river, alt 833 feet Pop (1926) 
21,786 Its mam mdustry is cotton, and it acts as a depdt for the 
collection of hides and wool It is an ancient town and in 1397 
a Persian architect was commissioned by Timur (Tamerlane) to 
build a mosque m honour of the Kirghiz patron Hazret Yasavi 

TURKEY. The present area of Turkey m-Europe and Tur 
key in Asia combined, as contained within the frontiers fixed by 
the Treaty of Lausanne, is 1,013,000 sq kilometres The popula 
tion of this republic as estimated by the census of 1927 was over 
13,600,000 but a careful estimate made by European authonties 
m 19^6 put it at 13,200,000 

The present frontier of Turkey m Europe runs from Aghios 
Stephanos on the Black Sea (near Cape Iniada) along the line of 
the snull river Resvayiap due west to Kizil Kilisse and the river 
Tundza Hence it proceeds south westwards to the nver Mantsa 
which It crosses between Mustafa Pasha and Kedikeui From here 
it turns sharply south and then south eastwards and reaches the 
left bank of the Mantsa which it follows to the Aegean sea to 
the mouth of that river at Enos This frontier was substituted at 
the Treaty of Lausanne for that fixed by the Treaty of Trianon 
which ran from Ormanli, just south of Midia, to KalUcrateia 
opposite Buyuk Chesme on the Sea of Marmora The whole of 
eastern Thrace was thus given back to Turkey and a substantial 
Turkey m Europe recreated The frontier above described is 
against Bulgaria from Agbios Stephanos to a point south of the 
Mantsa at Hortakem From here to the Aegean it is against 
Greece The main railway line from Europe via Sofia to Constan- 
tinople enters Turkey near Mustafa Pa^a but passes over the 
Turkish border again just south of Adnanople into Greek terri 
tory which it traverses for some ten miles along the west bank of 
the Mantsa 

The chief land frontier of Turkey however is in the east From 
a point about 20 nailes south west of Batum it extends south east 
keeping Artvm m Turkish territory and leaving Akhaltsikh to 
Russia It then passes m front of Ae Russo-Armenian towns of 
Alexandropol ?ind Envan, and turns due south at Mt Ararat 
From here it passes the town of Bayezid leaving Urmia and Lake 
Urmia to Persia and running along a mountam ridge^ Near the 
town of Amadia it turns due west along the Iraq frontier to 
Jezireh where the Arabian and Synan frontiers begin From 
Jezireh it goes north of Urfa and Marasb to the Just east of 
Adana. 
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VIEWS OF CONSTANTINOPLE 

1 Inild® the outer bridge of the Golden Horn where native craft dock and 2 Aerial view of Stamboul the oldest section of Constantinople In the 
the water guilds that handle the business of the harbour are stationed foreground is the site of the ancient Hippodrome (about A D 196) 

On the left (background) Is the Mosque of Suleiman the Magnificent faced (right) by the church of Saint Sophia and (left) by the Mosque 

built by Sinan of Ahmed 
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Geology atid Stniotiifts see Asia MxNot 
GeOte|i|lhy4<^There is a geograpkcal unity in Asia Minor and 
Tnricey in Europe which largely explains the cultural unity which 
prevaOed in the same region in the earliest times Asia Mmor is, 
in the main, a high plateau or rolling downiand smkmg on all sides 
except the east to a region 0! wooded foothills from which valleys 
lead directly or indirectly to the sea on north, west and south 
and to dat alluvial plains on the south east Eastwards the plateau 
tends rather to rise in height and to change into abruptly broken 
and mountamous country Thrace* or Turkey-m*Europe, is a 
continuation of the foothills to the north-west, with the Bosporus 
depression intervenmg to let pass the accumulated waters of the 
Black Sea Marmora is a hollow which has beeh filled up by these 
intervening waters and the Dardanelles a secondary trough 
through which they have slowly pushed their way 
On the west the foothills of the plateau arc penetrated by two 
mam nver valleys the Gediz Chai (the ancient Hermus) and the 
Menderes (the Maeander) which each give a penetrative route 
eastwards for some hundred and fifty miles The Sakana which 
runs roughly south from the Ismid region and the Kizil Irmak 
(the Halys) which runs south westwards and then nearly com- 
pletes a circle, are bamers to lateral traffic rather than passages 
for intrusion In Thrace there is only one nver of importance — 
the Ergene-^hich is a tributary of the Mantsa 
The surface character of the country corresponds closely with 
the climatic conditions The whole of the coast for a depth of 
about 75 males on an average (except on the south where it is 
slightly narrower) is forest or bush-land Above the 2,500 foot 
level this vegetation ceases and the core of the plateau emerges 
The forest region is densest on the north coast where the climate 
18 essentially Pontic and the wooded strip is continued across the 
Bosporus into eastern Thrace along the Black Sea up to the 
Balkan Ridge From a point near Mudania on the south coast of 
the Sfi of Marmora to Batum on the Russo-Turkish border the 
country is homogeneous, being mid, thickly wooded and brought 
mlo cultivation only m narrow strips along the coast and, from 
Ismid to the Kastamum district, in valleys parallel to the coast 
Westwards the coast is cultivated extensively as far as the Troad, 
although a patch of wilder country intervenes between the Troad 
and Smyrna But from Smyrna inland as far as the Sakana and 
right down to the south coastline opposite Rhodes the bulk of 
the hnd is highly cultivated, it is here that the bulk both of the 
economic wealth and the population are denved From Adalia to 
Mersina, however, and further east still the enormous ridge of 
Aksekji Dagh and Bulgar Dagh repeats, but with more emphasis 
and with greater elevation, the forest and mountain features of 
the Pontic shore East of Adana the same mountain ridge con- 
tinues m a double massif towards Armenia and the uplands of 
Diarbekir The plateau is thus nmmed round except on the west 
with a mountain and forest edge, in which the mountains often 
achieve a very much higher elevation than the central plateau 
The landscape of Anatolia vanes little Mountains, valleys and 
plateaux form its mam constituents Marsh and lake are rare 
Only m the central waste land near Koma is there anything of the 
kind and a small group of lakes m the Isbarta region 
Climate — ^The climate of Asia Minor is threefold From the 
Troad to Batum along the wooded coastal strip it is what can be 
called Pontic— 'that is to say it shares the rigours of winter and 
the warm summer moisture of the Black Sea regions The hills 
are under snow in the spnng and winter months and the icy 
Winds of Russia blow across unimpeded Constantinople itself 
has a climate which m no respect resembles that of the Mediter- 
ranean, either m summer or winter The mean temperature m that 
city (Fahr ) m January and February is 41® and m August is 
74 s'*, with a daily maximum of only 82® Eastern Thrace shares 
the same Pontic climate as Constantinople and receives the same 
contmuous breezes m summer and blizzards in winter that come 
from South Russia 

From the Troad along the Ionian coast to Aidin and round to 
the south coast as far as Adana the coastline and the foothills of 
th^late^u enjoy a climate that is essentially Mediterranean 
The reinamdjpr of Asia JMiuor up to the present frontier on the 


east has frequent !%ht snowfalls m winter and a dry hoi summer, 
averagmg some 90® The chief rainfall comes in early summer in 
the very centre of the plateau and there is the smallest m all 
Turkey being under 10 inches per annum This area is that bt 
tween KutaMa and Kaisaneh and includes the central desert 
Outside this zone and up to the wooded coastal belt the rainfall 
mcreases and is between 10 and 20 inches The belt itself has 
the heavier fall of between 20 and while most of eastern Thrace 
and Gallipoli has the maximum of 30-40 inches 

Flora and Fauna see Asia Minor 

Archaeology*— Turkey in Europe and Turkey in-Asia form 
a unit of anaent culture wbch is almost complete The present 
boundaries correspond strangely with the most ancient that tan 
be cstabhshed for a unity of Anatolian prehistoric civilisation 

North westwards the unity is not so marked and there are as 
yet no known sites in Eastern Thrace and the Dobrudja which 
can extend the area 

It IS impossible for us to establish either the tirliest date 
for human habitation in Asia Mmor, or the affinities of the most 
pnmitive objects hitherto found Our knowledge begins really 
with the intrusive peoples of the early Bronze Age or of the 
Chalkolithic Age and our only fully excavated site for this penod 
lies on the periphery rather than in the centre of the region — 
namely Troy (Hissarlik) and even so it was excavated some fifty 
years ago when the science of stratigraphical excavation was 
hardly developed 

Geographically the nver Halys has always formed a boundary 
m Asia Minor Within its wide sweep there developed towards 
the end of the third millennium b c a civilisation which tan be 
regarded as wholly Anatolian — the Hittite (g v) The origin of 
this vigorous and virile culture is at present unknown But in all 
probability it was composed of a blend of indigenous Cappa- 
docian culture with mstrusive elements from west and north- 
cast It was probably the most characteristically Anatolian cul 
ture that has ever grown up in the plateau of Asia Minor In 
comparison the culture of Troy which lived as its neighbour, 
must be considered as European 

In the middle of the third millennium, and even earlier, the 
highlands of Cappadocia were being actively exploited for their 
precious metals and their copper by colonies of Semitic speaking 
peoples whose transactions have been found recorded on tablets 
at Kul Tepe, a village not far from Boghaz Keui (the site which 
later became the great capital of the Hittite empire) While these 
Semites were exploiting the region the Hittite empire had not even 
begun to germinate By 1750 the Hittites are heard of in Baby- 
lonian records They arc then powerful, organised and militant 
Boghaz and Boz Eyuk in the Yozgad region are the greatest and 
the earliest Hittite sites thus far explored The great library of 
archives in the shape of tablets inscribed m cuneiform at the 
former site constitute our greatest body of first hand evidence for 
Hittite culture 

By 1400 the Hittite Empire was at the height of its power and 
had become an international state of great importance m the 
Near East Gradually the Hittite extended southwards towards 
Syria, and Carchemish on the upper Euphrates became an outpost 
city of great importance and wealth, while the whole of the mod 
ern province of Aintab bears witness to Hittite settlement But 
m 1288 at the battle of Kadesh Hittite power received a check 
Soon after, about 1200, a disaster seems to have overtaken both 
the Hittfie Emigre and the more European power in north west 
Asia Minor Troy and Boghaz Keui seem to have been wii>ed out 
more or less at the same time 

Of the Phrygians we know all loo little, but we can be certain 
that after 1200 they form the predominant element in Northern 
Anatolia, that they are racially akin to the Achaeans of Greece 
that they are Aryans by race and speech, and that their language 
IS closely allied to Latin on the one hand and to Thracian on 
the other But again our archaeological evidence is wanting We 
have no archaeological context for them Gordion, an admittedly 
Phrygian site, is late and tells us nothing of the Phrygians of a 
time before 1000 Whoever they were — ^and perhaps they can be 
identified with the people known as the Mush or Moschoi — they 
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succeed the Hittites as masters of Anatolia They are also vmle 
enough to have lasted as a separate people into the third century 
of our era, using their own language down to Christian times 

As the Hittitt Empire fell so the southern colonial settlements 
like Carchemish became isolated city states more or less depend- 
ent upon the rising Assyrian power Hittite cities are few, be- 
sides the three already mentioned there is one more, recently 
identified (m 1927), at Kungin kaleh on the Halys near the point 
where the new Angora Kaisaneh railway crosses it It is of great 
irca and evidently a site of considerable importance Its walls 
can still be traced But signs of Hittite domination are found 
widespread m Asia Minor in the shape of rock-sculptures and 
fortresses 

From the time of the fall of the Hittite Empire about 1200 
B t the history of Asia Minor becomes obscure and archaeology 
has little to give us By the end of the seventh century the Lydian 
empire had established itself on the rums of the western part of 
the Hittite regions The Ionian coast, always a self contained 
region whose inhabitants lived a lift apart from that of the rest 
of the Asia Minor, contained a heterogeneous body of settlers who 
had never fallen directly under the Hittite yoke and who were 
never united into one power until the Persians welded their empire 
to reach to the Aegean Lydians, Lycians Carians and many other 
semi barbaric t>eoples had retained a semblance of independence 
throughout the Hittite domination largely because of contact with 
the Achuans and stifiring peoples of the west 

Ljtians and Canans, however remain without archaeological 
content except for the sixth century tombs of Lycn, based wholly 
on the Greek stvlcs of architecture and sculpture 

The fall of Troy and of the Hittite empire alike laid the Ana- 
tolian coast open to western enterprise and by 700 Greeks were 
pouring over from the islands and the mainland and founding 
colonies and settlements along the whole coastline Ephesus, 
Pncnc, Magnesia on the Maeander, Miletus and Sardis have been 
thoroughly excavited and throw a flood of light upon the Greek 
period from 6?o down to the Hellenistic times Pergamon has 
produced the finest discoveries of the Hellenistic period in the 
shape of the mighty sculptures of the altar of Zeus, now to be 
seen in Berlin Iralles has added to our knowledge of Hellenistic 
art Sardis illuminiles us but little for the earlier Lydian period 
but fully for the Hellenic Clazomcnac and Cnidus have given us 
of the treasures of early Greek art 

The Rom in period is as fully represented and at Angora sur 
vives one of the most important Roman documents extant in the 
shape ol the Monumentum Ancyranim, the will of Augustus, in- 
scribed on the walls of a small temple Roman roads as well as 
roads built by the Persians, Roman aqueducts and the elements of 
a prosperous Roman province survive throughout Anitoha 

Byzantine power is represented by many great cities of which 
Nicaea (Ismk) wis the most important, as being the centre of 
Greek reaction and reorganisation after the Litm conquest of 
Constantinople in 1204 Unfortunately nothing of Nicaea now 
remains except the walls and all the churches, m which were some 
of the finest mosaics extant were destroyed during the Turco 
Greek war ot I9'>i Aphrodisns a Byzantine town of the interior 
along the Maeander valley inland from Aidin has produced an 
astonishing wealth of exceptionally interesting works of early 
B>ziTitine art 

Turkey in Europe has, for jxihtical reasons remained inacces 
sible to the aiehieologist There is no excavated site there or in 
the Gallipoli peninsula Yet the plains of eastern Thrace are 
studded with the tumuli and stttlements of many races and the im- 
portance of excavation in those parts is manifest Amos (the mod- 
ern Enos) at the mouth of the Mintsa river xs an old Greek colony 
and there are many others along the shorts of Marmora Cyzicus 
near Panderma is the largest site in the Marmora region but it has 
nevtr been excavated Gallipoli was in antiquity fairly well pop- 
ulated in the Hellenic period mainly by Athenian colonies 

Population — All statistics for population in Turkey are sus- 
pect No reliatile and absolutely trustworthy census has yet been 
taken Even that taken on October 28, 1927 is not to be rehed on 
since the method of counting was not adequately controlled The 


total given by that census was 13,647,810 
Constantmoplc is said to have a total of 1,011,^65 inhabitants, 
though in the recent census the total was given as some 850,000 
The larger number, however, may be taken as including all the 
suburbs along the Bosporus and the Golden Horn, while the 
smaller number represents only the strictly urban population Of 
the total of 1,011,265 a raajonty is Turkish — 682,801 m all There 

are 181,188 Greeks, 81,357 Ar- 
menians, 3,782 Bulgarians, 387 
Greek Catholics and 61,750 Jews 
and other nationalities 

In Anatolia and Eastern 
Thrace, on the other hand, the 
distribution of populations has 
changed completely since 1922 
The Greek population of these 
two provinces was some three 
million During the period of the 
Greco-Turkish war of 1921-1922 
half of this total emigrated into 
Greece and have under the aus 
pices of the League of Nations 
been p>ermanently placed in the 
new provinces of Greece, Thrace, Macedonia, and also to a largt 
extent in Attica and Thessaly The remaining one and a half mil 
lion have vanished Their disappearance can be attributed to 
starvation, massacre (of which that of Smyrna m 1922 was the 
most serious) and gradual extermination 

To counterbalance this serious loss of an industrious population 
Turkey can show only some 500,000 Turkish subjects who were 
exchanged for equal numbers of the Greek emigrants The set 
back to Turkish prosperity by this expulsion and extermination 
was serious, but there are signs that the country is now beginning 
to recover The most populous vilayet is that of Smyrna which 
totils 5^2009 Roma comes next with 502228 while that of 
Angora his 404 725 and that of Brusa 399 545 Eastern Thrut 
IS still fairly populous despite the loss of the Greeks who formed 
a high proportion of its inhabitants The vilayet of Adnanople 
has no less than 150,889 inhabitants while that of Rodosto on the 
Sea of Marmora (originally a Greek town) has 132,120 The 
total population shows an excess of some 500,000 women over 
men, a condition largely caused by the war 
The capital is now Angora which has a popuhtion of some 
75 000 and IS a growing city, but since 1928 the Government has 
shown a tendency to use Constantinople as the capital during the 
summer months 

Statistics are not available to show the total numbers of Kurds, 
Circassians, Armenians, Arabs and other nationalities in the vi 
nous vilayets 

On the whole Turkey has abandoned the old Ottoman idea of 
Imperial sway over many races and in its place has adopted an 
uncompromising nationalism which seeks to assimilate all sub 
ject races to the Turkihs This has naturally provoked certain 
opposition, particularly on the part of the Kurds, who have i 
very highly developed sense of nationalism But with most of 
the other races it is certainly succeeding and Turkey to day pre 
sents a much more homogeneous appearance that she did before 
the war Constantinople has the greatest racial mixture 
The total number of Jews in Turkey is about 150,000 The bulk 
of these are the Spanish Jews of the same type as those found at 
Salonika, of the Sephirdim group The rest are Polish Jews of 
the Ashkehazim group or Denumehs (Jewish converts to Islam) 
Treaties and Constitution — ^The present boundaries, treaty 
arrangements amd constitution of the country result in the mam 
from the Treaty of Lausanne which was signed on July 24, 1923 
between Turkey on the one hand and Greece, Great Britain 
France and Italy on the other A subsequent treaty was signed 
between Turkey on the one hand and the governments of Iraq 
and Great Britain on the other on June 5th, 1926 by which boun 
danes between Iraq and Turkey and other matters were arranged 
A treaty was signed at Kars (Oct 13, 1921) between Turkey 
and the Caucasian republics of Armema, Azerbaijan and Georgia, 
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confirming Turkish possession of the three Sanjaks of Kars, 
Ardahan and Batum (excluding the town of Batum) 

For the signing of the National Paci and the establishment of 
the Turbsh Repubhc see the section History The existing 
Grand National Assembly has now oeen put on an electoral 
basis and there have been two general elections in Turkey since 
1922 Deputies are elected by selectea voters There are what 
are called First Class Electors and Second Class Electors The 
former class consist of those citixena who are not foreigners 
or undischarged bankrupts and who nave not, by reason of 
service with foreign embassies or consulates acquired special 
privileges or rights These electors elect voters of the second 
class who proceed to the election of the deputies There are 
some 400 deputies in all and they are paid LT 3600 per annum 

The sequel to the abolition of the Caiionate came on April loth 
1928 when the Grand National Assemolv m session at Angora 
unanimously approved of the proposal out forward by General 
Ismet Pasha, the Prime Minister, that cenain articles of the Con 
stitution should be amended in order to separate religion from 
the State In detail his proposal was that a new law should be 
substituted for Articles II, XVI, XXVI and XXXVIII of the Con 
stitution These articles dealt with the form of oath taken by 
Deputies and the President The new law makes the oath secular 
and so dissociates religion from State oroccedmgs 

Local Government in Turkey is hignlv organised and of an 
cient standing The country is divided into vilayets or provinces, 
kazas or counties, nohiyes or districts which contain smaller 
units of government in the Kassabas (towns) and villages A vah 
IS the chief administrative officer of a vilavet being appointed by 
the Minister of the Interior and representing dircctlv the Grand 
National Assembly The head of a kaza is a kaimakam, who is 
also appointed by the Minister of the Interior The head of a 
nahiye however, is a mudir and is appointed by the District 
Assembly The vah has an administrative council to assist him 

Jhere are both Provincial Assemblies of the vilayets and Dis- 
trict Assemblies of the nahiyes The Provincial Assembly meets 
once a year for a minimum of 15 days and a maximum of 40 
with the vah as its president Delegates to this assembly are 
elected bv kazas m the proportion of one delegate to 18,750 male 
or two for 31,250 Above the latter figure delegates are elected 
one for each 12,500 males 

After the reorganisation made m 1923 there were 62 vilayets 
m Turkey m Europe and Turkey in Asia Of these 62 vilayets 
8 only were m Europe The ancient system gave only 12 vilayets 
altogether for the whole of the Ottomin Empire The reorganisa- 
tion has therefore further decentralized the government even 
more than before 

One result of the Treaty of Lausanne was to establish from an 
international point of view the regime of the Dardanelles and the 
Bosporus Article 23 of the Treaty of Lausanne lays down the 
principle of freedom of transit and navigation (by sea and by 
air) m time of peace as well as in time of war The fullest 
facilities are to be given to the shipping and the aeroplanes of all 
nations m time of peace In time of war, if Turkey is a neutral, 
the rights of international shipping are still considerable and if 
Turkey is a belligerent the Straits shall still be free for all neutral 
shipping, although the right of search shall be kept by Turkey 
No fortifications other than those requisite for local protection 
of shipping shall be allowed and all the forts of the Bosporus and 
the Dardanelles are dismantled A permanent Allied Commission 
of the Straits sits at Constantinople 

Education -^The bulk of the population of Turkey is still 
illiterate Recent estimates give only 15% as educated and able 
to write The problems that face the present government are 
therefore pressing The law of 1929 which introduced Latin 
characters as compulsory fn the place of the old Arabic is not so 
gigantic an educational problem ni it would appear in larger and 
more educated countries Angora is to control the whole educa- 
tional system and its finance 

Under Article 87 of the new constitutioh primary education is 
now obligatory on all who are Turkish by birth Government 
schools correspond exactly to British elementary schools In 


March 1924 a total of 490 medressehs (Church schools) wert 
closed and the primary schools were opened 19 secondary schools 
have also been established with 7,400 pupils and co educition is 
encouraged m both types of school The number of primary 
schools IS said to be 6,000, with 430,000 pupils There are also 
23 training schools for teachers for commerce and agriculture 
with 5,200 students 

Higher education is provided at technical schools, at the Law 
School of Angora and at the Stamboul University, which now 
occupies the offices originally built for the Ministry of War — the 
Seraiskerat There are technical schools at Stimboul the fecole 
des Arts et Metiers for mechanical training and instruction in 
carpentry, at San Stefano (for Agriculture), for Forestry at 
Buyukdere and for Viticulture at Erenkeui At Haidar Pasha 
there is an excellent Veterinary School The University of Stam 
boul has five Faculties — Law, Letters, Science, Medicine and 
Theology, and a reasonably high standard There is also an Ecole 
Normale 

The most important foreign institution is Robert College where 
pupils are taken irrespective of race or religion The teaching 
staff consists of 64 instructors of whom 31 are American The 
students number about 500 The College for girls has a teach 
mg staff of 50 with some 350 pupils These and other foreign 
schools were, at the Treaty of Lausanne, put upon the same basis 
as Turkish schools 

The terms of the Treaty of Lausanne allowed for the establish 
ment of schools for Greek and Armenian minorities But the 
extermination of these races outside Constantinople has made the 
clauses applicable only to that city There are 62 Greek schools 
with over 14,000 pupils, 53 Orthodox Armenian under the charge 
of the Armenian Patriarch, and 14 Armenian Catholic 

Justice and Law — ^The old system which obtained before the 
National Assembly revised the constitution was based on the 
Sunni Moslem law which was religious m origin and sanction and 
based upon the teaching embodied in the Koran That it worked 
well IS undisputed and a very high standard of justice was reached 
even so early as the sixteenth century, when the Sultan Suhman 
the Magnificent raised the level of administration to a higher 
level than was then current m western Europe The tradition 0^ 
sound popular justice survived and the courts of the Ottoman 
Empire, despite the capitulations, and despite their notorious 
slowness were before the time of Abdul Hamid, mediums of 
justice not inferior to those of Christendom In 1869 the re 
ligious law was codified into a Civil Code known as the Mejelle 
and combined with the statute law constructed by successive 
Sultans As from May i 1924, however the whole of the old 
code was abolished and the religious sanctions removed A new 
judicial system was organised on a secular basis and in 1926 a 
Civil Code was established based and modelled upon the present 
Swiss code The courts are now classified into (i) Police or locil 
justice courts administered by Justices of the Peace (2) District 
Courts under a President and two Judges with civil and criminal 
powers that concern marriage and divorce probate and civil 
rights, (3) Assize Courts under a President and four Judges for 
serious criminal cases and finally (4) the Court of Cassation 
which IS the only court of appeal This latter is situated at 
Eskishehir in Asia Minor and is independent of Angora and 
Constantinople 

Mmisters and high state officials are tned by a High Court 
composed of eleven members of the Court of Cassation and ten 
members of the Council of State 

There are in all some 600 police courts of which 160 are in 
villages Independent of all these courts are the two Tribunals of 
Independence which are arbitrary judicial bodies in perpetual 
session but without any fixed place of session They are like 
travelling assizes but their purpose is mainly political and the> 
are the consequence of the dictatorship bv which the country is 
really governed Each consists of a board of three judges and they 
are similar to courts martial since their origin and methods arc 
mainly military In essence they override the law of the land 
as otherwise administered Trials, however by these courts aie 
m public and penalties inflicted are according to the existing lavvs 
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IS far as possible They are under the control of the National 
Assembly in theory but in fact more the instruments of the Presi- 
dent of the Republic They exist pnmanly to combat pobtical 
and military conspiracies, mutiny, treason and desertion In 1926 
some 1 7 well known persons were condemned to death and hanged 
by the decisions of these tribunals as being concerned in a plot 
against the republic These tribunals were, however, suspended m 
March 1927, though they can be reconstituted 

The change in the civil code has been followed by the abohtion 
of polygamy and by the grant to women of equal nghts in divorce 
and marrngc, though their political status is still unchanged In 
divorce in particular there have been established enactmenta of 
considerable wisdom and breadth of mind 

Foreigners arc guannteed equal rights with Turkish citizens 
m the law but they have neither superior status nor privileges 
except in certain matters of personal nghts and status 

In detail the dress regulations which have the sanction of law 
are as follows All officials except those to whom special uniforms 
are assigned must wear western costume In the National Assem- 
bly frock coats are obligatory and the President must wear dress 
clothes and a top hat The fez and turban are abolished Women 
ire not so strictly disciplined The veil is still seen frequently 
m Constantinople and also in the provinces although the general 
custom, however, is to wear a headdress of a type based upon the 
modern Russian 

Tenure of Property. — ^Real property is held in one of four 
various w lys either mulk, emmye, vakuf or khaltyi ( i ) Mulk 
is the absolute property of its owner, and can be disposed of by 
him as he wills without restrietions, save those enumerated lower 
down {General Dtspo nitons) as general for all the four classes 
(2) Emiriyi is practically “pubhc domains ” The state may grant 
land of this category to private persons on payment by the latter 
of the value of the proprietary nght — the tithes, ground rent 
(should there be private buildings upon it), and the land tax 
Emmyi cannot be mortgaged but can be given as security for 
debt on condition that it be restored when the debt has been 
repaid, no forced sale may take place after the decease of the 
debtor Emtrtye is not transmissible by will, but may be trans- 
ferred by donation which returns to the donor should he outlive 
the beneficiary Should a proprietor of emtrtye plant trees or 
vines, or erect buildings upon it with the consent of the state, 
they are considered as mulk The (mtrtye then becomes mulk, 
with certain restrictions as to transfer dues A transfer duty of 
5% on the estimated value of emtrtye is paid on transmission by 
sile inheritance or donation, of 2{% on the amount of the debt 
m case of mortga e or release from mortgage, and of 10% on 
expenses of registration A different scale is established for 
(mtnye with moukataa (rent paid for emtrtye with mulk prop 
erty established upon it) (3) Vakuf is ^‘ali property dedicated to 
God of which the revenue is consecrated to His Poor”, or ‘‘prop 
erty of which the usufruct, such as tithe taxes and rents, is 
attributed to a work of chanty and of public interest ” When 
once a property has been registered as vakuf it can never be with- 
drawn There are two classes of vakuf (a) Land so declared 
either directly by the sovereign or in virtue of imperial authonty 
under past regimes (/;) lands transformed by their properties 
from mulk into vakut The laws and regulations concerning vakuf 
are too intricate to be described, generally it may be said that 
they form a great obstruction to dealing with a large proportion 
of the most valuable property in Turkey, and therefore to the 
prosperity of the country The vakufs are administered by a 
special ministerial department (evkaf nazarelt), whose property 
on behalf of the state, they theoretically are (4) KhaltyS This 
property is also styled mevad It consists of uncultivated or 
rough lands, such as mountains, stony ground, etc , which are 
useless without clearance, to which no possession is claimed, and 
which arc at such a distance from the nearest dwelling that the 
human voice cannot be made to reach them from that dwelling 
Any one can obtain a gratuitous permit to clear and cultivate 
such lands, the laws governing ordinary agricultural lands then 
apply to them The permit is withdrawn if the clearance is not 
effected within three years If the clearance is effected without 


the necessary permit, the land is nevertheless granted on apphea 
tion, and on the payment of the iapu or sum paid by the proprie 
tor to the state for the value of the land 


Agriculture* — ^In all only about 20% of the total area of 
Turkey is under cultivation But since 1925 zones of development 
with Directors of Agriculture have been formed for the further 
development of the country Further the Agricultural bank has 
been established upon a state controlled footing, m order to facili 
tate loans to local groups and individuals Agricultural schools 
have also been established where free in 
struction is given In all some three hun 
dred thousand refugees from the old prov 
mces of Turkey in Europe have been set 
tied and all tithe payments have been 
abolished The latter reform was effected 
in February 1925 and in its place a system 
of land taxation fixed which is based rather 
upon the productive than upon the area of 
the soil At the same time a modified form 
of land-tax survives in the shape of a 6% 
per thousand tax on land values based 
upon the registered value of lands as es 
tablished m the year 1915 
The most important agricultural product 
of Turkey is tobacco The value of the 
crop exported m 1922-24 exceeded by 
20% all other exports But in 1926 the 



•Y COURTESY OP GKRLINOt 

A PORTER CARRYING A 
LOAD ACROSS THE GOLD 
EN HORN PONTOON 


quantity exported was below expectation 
lobacco IS grown throughout Turkey and 
varies greatly in quality The best comes 


BRIDGE from the Pontic coast near Samsoun and 


also from Bafra, Sinope and Trebizond Samsoun tobacco fetches 
the highest price at 200-250 piastres the kilogramme, that from 
the marmora region the lowest at 70-95 piastres Smyrna tobacco 
IS largely bought by Germany In 1925 the Government trans 
formed the “R^gie des tabacs” into a State Monopoly, and at the 
same time made a monopoly for cigarette paper The United 
States of America are the largest purchasers of Turkish tobacco 
grown in Turkey The consumption within Turkey itself is about 


10 million kilogrammes 

Cereals are not a very large crop and suffice only to provide 
three quarters of the needs of the population Angora, Sivas, 
Kastamuni and Konia are the chief corn producing areas 
Cotton IS largely grown m the south of Asia Minor, near Adam 
where some million and a quarter acres are under cultivation 
Near Smyrna also there is a growing cotton industry, and in 
1925 some 40,000 bales were produced, which amount is almost 


the same as the pre-war output 

Figs as an article of commerce m Turkey come exclusively 
from the Smyrna region The average annual output is about 
25,000 tons Nuts are extensively grown in the Pontic districts in 
the wooded belt The Trebizond crop in 1925 was some 25,000 
tons valued at nearly a million pounds sterling America is the 
principal customer and they are bought mainly by chocolate 
manufacturers Filberts, walnuts, chestnuts and almonds are the 


chief nuts exported 

With Italy, Spam and Greece, Turkey is one of the chief ex 
porters of olive oil The Brusa region and the loman coast are 
the principal areas of cultivation Some 40,000 tons of oil were 
prepared m 1925, but the methods of extraction are still primitive 
and the war damage m the olive-growing regions was extensive 

Opium poppies are grown in the Smyrna, Malatia and Tokat 
regions and the average yield is some 3 000 to 5,000 cases, a large 
decrease on pre-war years The opium so produced is almost 
wholly exported for medicmal uses, principally to Holland 

Sugar beet is a wholly new crop for Turkey A company has 
been founded with a capital of LT 300,000 and there are factones, 
constructed dunng the last three years at Alpulu in eastern 
Thrace and at Ushak The former can deal with 150 and the 
latter with 500 tons of beet a day The factories and the company 
involved has special government protection and exemption from 
taxation Considerable quantities of sugar are now being refined 
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for local consumption 

The silk industry, being one of those which relied upon the 
skilled work of Greeks and Armenians, is virtually dying There 
are now only 42 factories as compared with the 160 of 1914 
In livestock the country 15 rich and the pastures are good In 
1926 nearly 13,000,000 sheep, 5,000', 000 cattle and 500,000 buffa 
loes were recorded The Angora goat which still thrives on the 
uplands of the plateau is one of the most profitable of all live 
stock m Turkey 2,760,502 were recorded m 1926 whereas there 
were only a million and a half in 1924 The export of mohair 
derived from their skins is almost exclusive'ly to Great Britain 
Forests, — Nearly 9% of the total area of Turkey in Asia is 
forest land, covering an area of some 25,419 square miles A 
large proportion of Eastern Thrace is under forest and unin 
habited, amounting m all to 1,648 square miles Pines are 37% 
of the total and oaks 14% Cedars and beech are common The 
Pontic coast and Cilicia are the most deeply wooded areas 
Afforestation is unknown and any scientific knowledge of forestry 
lb as yet in its infancy But the concentration of population in 
the towns and coastal areas and the paucity of inhabitants has 
prevented the extreme deforestation that one finds m Greek lands 
There is m fact a body of 2,500 officials primarily concerned with 
forestry and an actual school of forestry in Constantinople The 
chief forests are in the Pontic region near Sinope and near 
Amasia Here they are continuous and dense In the Taurus they 
are considerable but not so dense 
Mineral Wealth — ^Ii coal Turkey, compared with other 
Balkan lands is relatively rich The coal fields of the Eregli 
region, on the Pontic coast some 150 miles from Constantinople, 
are largely worked and have been productive for over 80 years 
In all there are some 80 concessions at work and as much as a 
million tons has been produced annually The workings are 
mainly open and on the sides of cliffs There is another group of 
mines in the bay of kozlu some 18 miles to the cast Further 
along still IS Zunguldak served by a modernised port The mines 
here are some 5 miles inland Other coal bearing regions exist 
btill further to the east An annual average for the mines of all 
these districts together, omitting Eregli, has been estimated at 
900,000 tons The only other coal fields are m the Erzerum dis 
trict, but owing to the disturbed state of this region and its 
proximity to the Russian frontier it is doubtful if they are now 
worked Eregli coal is the best Lignite is found at many places 
in Anatolia and also at Keshan on the sea of Marmora Other 
minerals are gold, found in the laurus and in the Smyrna and 
Brusa regions, but not now worked, silver, principally m the 
Taurus, zinc, tin, sulphur, salt, and mercury The petroleum 
deposits in Erzerum are not worked 
In one rare mineral Turkey has what amounts to a world 
monopoly — meerschaum It is found in the valley of the river 
Pursak m the Eski Shehir district The present Government has 
begun to organise the mining for this mineral on a regular and 
more scientific basis Five mam quarries in an area of 100 
sqkm are worked In 1923 33,738 kilogrammes were exported, 
the estimated worth being LT 51,150 In 1924 the export had 
increased Italy, Germany and Austria are the chief purchasers 
Copper IS the mineral in which Turkey can be said to be 
richest There is one large field at Arghana, near Diarbekir on 
the Iraq Syrian frontier The total deposit here has been esti 
mated at 1,600,000 tons The ore is first treated in furnaces at 
Arghana and later refined at Tokat It is ultimately exported 
from Samsun on the Black Sea The mines are Government 
property and have yet to be fully and scientifically exploited The 
average yield of copper m the ore from Arghana is 16% Other 
copper deposits are m th« Kars, Trebizond^ Smope and Smyrna 
regions 

Manganese, which is plentiful m the Caucasus, is found in the 
Marmora region near the Balia Maaden mines It also occurs 
near Eregh and m the Smyrna region Fifty-one concessions are 
in existence but so far little exploitation has taken place 
Emery 1$ found in the Smyrna and Aidin regions, and is worked 
by British and American Companies 
Fiaheries.^ — ^'fheae constitute an important contribution to the 
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wealth of the country The passage through the Bosporus from 
the Black Sea of very large quantities of fish gives opportunities 
for fishing in the narrow and controlled Bosporan waters which 
arc of incalculable value if properly exploited Byzantium and 
Chalcedon (on the site of Moda) owed their wealth and their 
foundation to this source Anchovies, mullet, sturgton and tunn> 
arc the principal fish of value which come from the Black Sea to 
the Bosporus Sword fish, a coarser type, is a further addition its 
flesh being greatly prized by those who cannot afford meat 
Oysters, mussels, lobsters and prawns are common along the 
shores of Marmora and at the Princes Islands 
No very accurate statistics are available since the industry is 
entirely without organisation, but m 1922-3 the total amount of 
fish caught was estimated at 22,000 tons The Bosporus fisheries 
are further said to be worth £250,000 per annum 
The destruction or departure of the Greek population has de 
pnved Turkey of the bulk of its expert fishermen so that it may 
be assumed that before 1921 the value of the fisheries was eon 
siderably greater 

Communications — Turkey in Europe is well served with 
railways The main line which conveys the Orient Express and 
all other European traffic to Constantinople his branches from 
Alapie to Kirk Kilisse and from Muridli to Rodosto on the Sei 
of Marmora From Haidar Pasha station on the Asiatic shore 
of the Bosporus a mam line runs to Ismid, Lski Shehir and 
Angora, bearing considerable traffic From Angora eastwards a 
line has recently been constructed to Kaisinyeh (Caesarea), 
being some 500 kilometres in length The section Angori 
Kaisariyeh was opened to traffic m June 1927 A continuation to 
Sivas IS now under construction by a I ranco Belgian compan> 
and a further extension from Sivas to Samsoun on the Black Sea 
also now under construction, will complete an extensive policy 
of railway expansion which was begun in 19 ^ after the estab 
lishment of the new Republic 

I rom Eski Shehir a mam line runs southwards past Kutahi i 
to Afium Karahissar whence a branch runs to Smyrn i F rom this 
junction It continues to Konia and Adana across the laurus range 
Just east of Adana it enters Syria and so continues to Ciiro on 
the one hand and in the direction of Mosul and B ighdad on the 
other Ihrough connections can now be made from Pans to 
Cairo by coaches which are ferned across the Bosporus from 
Stamboul to Haidar Pasha 

From Smyrna a line luns north to Panderma on the Sea of 
Marmora and south to Odemish, to Sokia to Aidm and Lgirdir 
A light line existed before the war from Erzingan to Erzerum 
Kars and Alexandropol, but it is not known whether it is still 
in use 

The main policy of the Turkish government at present is to 
construct lines which will favour the commercial development of 
Anatolia and the export to ports of its produce Guarantee bonds 
to a maximus of LT 200 000 000 have been issued to cover this 
railway, port development and survey scheme 
Shipping and Commerce — By the Lausanne Treaty the right 
of cabotage (coastwise shipping) is confined to Turkish ships, 
and as a result of this provision Turkish ships have increased in 
numbers, but their progress is hindered bv the shortage of credit 
In 1925 the number of Turkish steamships was 170 of 95,286 
tons and the number of sailing vessels 3 745 of 115,767 tons In 
1927 the former total had increased to 186 986 tons 
The following table sets out the port traffic in 1924 at the prin 
cipal ports — 


The principal exports of Turkey arc tobacco, dried fruits 
cotton, wool, mohair, opium, hazel nuts, valones and liquorice 


Port and 

Turkish ships 

Foreign ships 

dependencies 

No 

1 onnage 

No 

1 onnage 

Constantinople 

30,146 

1,833 971 

4 010 

5 44 S no 

Smyrna 

84151 

616, ?s 5 

2 330 

i,3S6,s66 

Samsoun 

IQ Q 4 Q 

3, <541 060 

493 

856 041 

Mersin 

S, 8 o 2 

257 4 S 0 

2 T12 

736 ,?>io 


64,348 

6,348 825 

8 qS 4 

8,394 267 
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root Corn is not yet produced m sufficient quantities to permit 
of export and there are no manufactured articles made m Turkey 
which arc required by other countries 

Slate monopohes are as follows tobacco, sugar, petroleum and 
bcn/ine all forms of alcohol, salt, sporting gun cartridges, in 
dustnal explosives and matches The tobacco monoikily is of 
pre war date, but that in sugar and petroleum began m 1926 
These last do not mean that there is any restriction in import but 
only that the monopoly tax has to be paid on every import of 
these articles On the other hand, the import of salt is prohibited 
while that of matches is regulated by a Belgian company to whom 
the monopoly was ceded The monopoly in alcohol was ceded to 
a Polish syndicate but the whole question of this monopoly is 
now under consideration with a view to revision Cartridges and 
explosives are in the hands of a Turkish company, through whom 
all orders are passed 

The following tables show the values of the chief imports and 
exports and their distribution — 


Imports and Lx ports by CommodHus 



1924 

rg-2S 


Imports 

1 xportb 

Imports 

Lxports 

( creals 

23 003 7? 

4 S ,467 

23 03? og 

‘>,‘>78458 

1 oiiacco 


46,581 432 


60,084,421 

I ruit, etc 


30,477 8so 


37 617,682 

Cotton goods 

6^,371 48J 

u 047 000 

74 ,t 27 , 6 H 

15,476,821 

Woolen ,, 

M -i6^ 817 

n 170 ’60 

17623 321 

11,348,110 

Metals 

t6 16S 138 

4 IIO ^60 

21 336 078 

! l 757 238 
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I xports 


10 4 
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ig 4 

1925 

Italy 

40 08 < gOo 

42,783 74 -* 

34 883 764 

46 005,080 

r ngland 

34, 78,100 

37,846 8x7 

23 281,808 

' 7 . 441 . ,77 

Cjtrmany 

ig 114,013 

27,442,072 

20,551,136 

27 662,802 

I ranc t 

18,^02,473 

'6,077 066 

18 786 421 

^>4 18 0»2 

U S \ 

II 37;, 884 

ig 651,074 

16,301,604 

25,10 ,934 
IT, 710, 886 

Syria 

7,526,030 

0 020 830 

<; 34? ' 3 ** 

Russia 

6,360 307 

6 , 101,307 

2,00s 3-!3 

4 qot,6oi 


Ports — The port of C onst mtinople consists of a war harbour, 
in inner and an outer port 

Posts and Telegraphs — In 1874 Turkey became a member 
of tht International Postal Convention but six powers mam 
tamed their own post offices until the abolition of the Capitula- 
tions The reason for this wis the complete unreliability of the 
postal services After the evacuation of the city of Constanti 
nople by the Allied forces m 1923, the whole of the postal services 
were tikcii over by the Turks The results have, however, been 
far from sitisfaetory since the reliability of the system employed 
ind of tht postal servants is not great There are in all 714 
post offices in Turkey 

The telegraphic service is under the control of the Postal De 
partment, and the Eastern Telegraph Company has again estab 
hshed itself after a prolonged dispute The tables owned by this 
company that serve Turkey are (i) that from Syra to Chanak 
on the Dardanelles and so to Constantinople, (2) the Salonika 
Lemnos Tenedos Dardanelles route, (3) that from Chesme to 
Feneclos and Chios and (4) that from Constantinople via the 
Black Sei to Odessa 

Three wireless stations exist — at the Ok Meidan above the 
Golden Horn at Osmanieh some four miles from Constantinople 
in the open country west of Pera and at Angora Plrivate wire 
less sets are now licensed but transmitting sets forbidden The 
annual private license costs some three English pounds 

Theie is only one commercial aeroplane service namely that 
from Rome via Brindisi Athens and the Dardanelles to Con 
stantinople It is manned by hydroplanes which harbour in the 
Bosporus near Therapia It is weather permitting, a daily service 
A Turkish aviation league primarily with military objects, exists 
for the purpose of stimulating interest m aviation 


The telephone service of Constantinople is controlled by an 
Angl6 French company under an Enghsh director, with a capital 
of £430,000, of which £250,000 IS paid up The Turkish Govern 
ment exacts a percentage of 15% on gross revenue There are somi 
4000 subsenbers m Constantinople and its suburbs Angon 
enjoys an automatic telephone system and the rest of the countr> 
IS covered by a State system 

FINANCE 

Maladministration under Abdul Hamid followed by the dis 
asters of the Itahan war of 1911 and the Balkan war of 1912 
and the Great War from 1914 to 1918, has plunged the finances 
of Turkey into difficulties such as no other country now fates 
Nevertheless, the fact that there has been no financial tnsis com 
parable to those m Germany and Austria after the war is re 
markable and it is noteworthy that the Turkish Lire that before 
the war was almost the equivalent of the English pound in value 
was in 1919 of an exchange value of about 1 50 LT to the pound 
sterling, while since then it has sunk slowly to about 9 50, at 
which figure it now remains The budget presented to the 
National Assembly in 1925-26 showed a Revenue of LT 143,306, 
978 and an expenditure of LT 162,228,942, with a consequent 
deficit of LT 16,981,964 But after the budget had passed the 
Assembly the expenditure was increased by nearly three million 
Turkish pounds and the revenue was shown as slightly decreased 
with a consequent deficit of I T 30,885,873 
Tht budget for 1926-27 shows an estimated expenditure of 
LT 188,141,708, but the revenue is not yet known 
National defence is by far the largest item of expense In 
1924-25 It cost LT 26,279,386, m 1925-26 LT 43,058,874 and in 
1926-27 LT 57 996,143 This progressive increase follows to some 
extent the progressive prosperity of the country but the expendi 
ture on armed forces still remains extremely high, being well over 
twice the expenditure on public works (the next largest item) in 
the last two years And while it was about a quarter of the whole 
expenditure m 1924-23 it is almost a third in i9-<.6-27 Another 
nonproductive expense, which only appeirs first in 1925-26 is 
that on military factories, which in that year is some four million 
Turkish pounds and m the estimates for the next yeir increased 
by a million Gendarmerie also costs in average of ten million 
Turkish pounds, Without much annual variation On the other 
hand, the expenditure on public works shows a small but steady 
increase m three years from 17 to 22 J million Turkish pounds 
Education, however which in 1924-23 cost LT 6877,626, has 
decreased m 1926-27 to LT 6,000 184 
The financial situation of Turkey is complicated by her heritage 
from the past While paying no reparations for the war of 1914- 
18 she IS still saddled by a very large foreign debt 
Foreign Debt — In 1875 the financial condition of the 
Turkish Empire had become so serious that payment m full ot 
interest on existing foreign loins wis suspended and it was an 
nounced that 50% only would be paid the remainder being issued 
as certificates known as “Rama/ans,” being 5% bonds maturing 
in five years In 1881 the bondholders began negotiations at 
Constantinople for the further payment of their claims The 
“Decree of Muharrem,” issued on Dec 20, 1881, made arrange 
ments for the reduction of the debt from £252,801,805 to £106 
437,234 A minimum of 1% was fixed as interest on this sum 
to be increased as opportunity offered But an International bodv 
was appointed to supervise the administration of the debt known 
as the “Council of Administration of the Ottoman Public Debt ’ 
and It was composed of one member each from Great Britain 
Austria Hungary, h ranee, Germany, Italy and Turkey and one 
from the Imperial Ottoman Bank This council had charge of the 
duties on spirits, stamps silk, salt and some other revenues 
assigned for payment of interest on the debt In 1914, however 
all payments ceased and Turkey entered the war On the estab 
lishment of the National Assembly all these revenues assigned 
to the debt were taken over for purposes of revenue to the Turkish 
budget, so that between 1914 and 1924 virtually no payments of 
interest to bondholders were made by the Turkish authorities 
But in 1920 the Debt Council from accumulated funds were able 
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to make some small payments on coupons that had matured be 
tween 1915 and 1930 and further payments have been made bn 
coupons up to 1922 

By the Treaty of LaUsannc which came into force m 1924 
the territories detached from Turkey as a result of the War were 
called upon to contribute to the Ottoman debt, which at that 
time was estimated at LT 141 666 299 Of this sum the New 
Turkey was responsible for LT 84 S 97 » 49 *l Albania, the Hejaz 
Iraq, Nejd, Maan, Palestine, Trans Jordan and parts of Asiatic 
Turkey now incorporated ii> Greece, Bulgaria and Yugoslavia 
are responsible for the substantial contributions But so far the 
only provinces to whom pa5mients were so assigned which have 
either made arrangements to pay, or paid, are Palestine (whose 
payment was partial only), Syria, Lebanon and Greece 

Taxation — The present Government is deriving most of its 
revenue from direct taxation which, on the whole shows a tend 
ency to increase Customs tariffs are not high and the bulk of 
the taxation is internal Indirect taxes are also very heavy and 
the prosperity of the country is suffering from the inability of 
new enterprises to survive the rigours of taxation in their early 
stages Bankruptcies have been more frequent in 1928 than in 
1927 and there is not so marked a growth of prosperity as was 
evident between 1922 and 1926 

Taxation per head of the population is some LT 20 (about 
l2 5 0), which IS relatively low compared with that of Great Britain 
(iiS 14 0 per head), France (is 10 o), Germany (£500), Greece 
(£400) or Bulgaria (£200) but it is high for a country so 
little organized as Turkey The direct taxes are income tax, 
hnd tix ind road tax The agricultural tithe of i2i% was 
abolished in 1925 In 1927 an aviation tax for the provision of 
funds for the formation of an air force was levied at the rate 
of 10% added to all tax payments Income tax is levied at the 
ntc of on all incomes up to LT 3000, rising by a sliding 
sc lie to i4<'i on incomes above LT 50000 Certain exemptions 
are granted to farmers writers teachers and other professional 
cl isses 

In 1926 a consumption tax at 2\% was levied on all pur 
chases in shops, restaurants and hotels and it is still in force It 
was payable by stamps affixed to all receipts for purchases 

Bibliocrapiiv — I Topographv, Travels etc The works of J B 
Tavernier, of Richard Knolles and Sir P Rycaut, of 0 G de Busbecq 
(Busbcquius) Sir T Hanway, the Chevaliir Jean Chardin, D Sestine 
and W Fton {Purvey of the Turkish Empire 3rd cd 1801) are 
storehouses of information on Turkey from the i6th century to the 
end of the 18th More recent works of value are those of J H A 
Ubicini, Lettres sur la Turqute (i8?^-i854) Eng trans (2 vols 1856) , 
D Urquhart, The Spirit of the East (2 vols, 1838) , A W Kmglake 
(especially his Eothen, 1844) , A H La\ard H F Tozer, h Spencer, 
Ami Boud, A Vambdry and Sir W M Ramsay Sir C Elliot’s Turkey 
tn Europe (I ondon, 1907) is comprehensive and accurate See also 
P de Laveleye, La Pimnsule des Balkans (Brussels 1886) , V Cumet, 
La Turqute d'Aste (5 vols 1891-1894, and index 1900), id Syne 
Liban et PaUstme (1896-1898) , W Miller, Travels and Politics tn the 
Near East (1898) , Lord Warkworth, Notes from a Diary m Astatic 
Turkey (1898), Mark Sykes, Bar el Islam (1903), D Fraser, The 
Short Cut to India (1909) , E O Mears, Modern Turkey exhaustive, 
with bibliographies (1924) , H G Dwight, Constantinople settings 
and traits (1926), E Mamboury, Constantinople, Tourists’ guide 
(Constantinople, 1927) For information concerning Turkey for the 
period before 1914, the following may be mentioned in addition — 
The monumental Geschkhte des Osmanischen Reiches by J von 
Hammer Purgstall (1st ed , 10 vols, Vienna 1827-1835, 2nd cd , 4 
vols , Pest, 1840, trench trans , by J J Hellert, 18 vols , Pans 1835- 
184^), IS still the standard work until the conclusion of the treaty of 
Kuchiik Kai’narji (1744) at which date it stops Founded upon it are 
Sir E S Creasy’s History of the Ottoman Turks (London 1878) and 
S Lane-Poole’s Turkey m the “Story of the Nations Senes” (London, 
1888) , Sutherland Menzies’s Turkey t Old and New (2 vols, 1880) is 
derived chiefly from French sources and is less accurate and unbiased 
An excellent and impartial history m Turkish is the Tankh^i-deviet-i^- 
osmafoi, by Abdurrahman Sheref (Constantinople, ah 1315-1318= 
AD 1897-1900) The Balkans, by W Miller (London, 1899), In the 
“Story of the Nations Series ” deals with Turkey’s relations wdth the 
Balkan states Halil Ganem’s Les SiMans ottomans (2 vols, Paris, 
1902) contains much that is interesting Much information on modem 
Turkish history and politics will be found In the works dealing pn* 
marily wifh topography, finance, law and defence, which have been 
cited aboVe Ste also S Lane-poolc, Ltfe of Lord Stratford de ^ed 
cliff f (2 Vols London i888) , A Vandal Mimorres du marquis de 


Nomtel (breneb ambassador at Constantinople from 1670 to 1678) , 
E EngeJhardt, La Turquit et le Tamtmat (Paris, 1882) , E Dridult 
La Question df orient deMasses ortgmes jusqu'h. nos jours (Pdri'^ 1898) 

F Bi Im, Essats sur rhistorre konomtque de la Turquie (1865) 
Aristarchi Bey, Ligtslaiion otiomane (8 vols , ConMantmopk t868 
1876) , R Bourke, Report to the British and Dutch Bondholdirs 
(1882), O Haupt, UHtsiotre monitcurt de notre temps (1886) 1 

Onglcy and H A Miller Ottoman land Code (189 ) Mtdjelle 
(Ottoman Ctvd Code) (Nicosia, iSgs) , Kendill, Turkish Bonds 
(London, 1898) , V Calllard, Babmgton Smith and Block Reports on 
the Ottoman Public Debt (1884-1898, 1899-1902 1903-1910) , Annuatre 
onental du commerce (Constantinople) , Journal de la chambre de 
commerce (Constantinople weekl>), Annual Report of the Rigie 
Co inUressh des Tahacs (Constantinople) , Annual Riport of th( 
Council of Foreign Bondholders , C Morawitz, Les Finances de la 
Turqute (1902), G Young, Corps de droit ottoman (7 vols, 190s- 
1906), Ptch, Manuel des soetkis anonymes fonctwnnant en Turquie 
(1906) Alexis Bey, Siatisttque des prmcipaux rSsultats des chemins 
de fer de V empire ottoman (Constantinople 1909) (S Ca ) 

DEFENCE 

The writers who have left the most complete and trustworthy 
contemporary accounts of the Turkish army m the 14th and 
15th centuries when it reached the height of its most chancier 
istic development, are Bertrandon de la Brorquiere, equerry to 
Philip the (iood duke of Burgundy, and Francesco Filelfo (q v ) 
of Tolentmo Both ascribe the militarv superiority of the Turks 
over the nations of western Europe to two facts — firstly to 
their possession of a well organized standing army an institu 
tion unknown elsewhere and secondly to their far stricter disii 
plme 

The regular troops comprised the Janissaries (qv), a corps ot 
infantry recruited from captured sons of Christians and trained to 
form a privileged caste of scientific soldiers and religious fanatics, 
and the Spahis, a body of cavalry similarly recruited and armed 
with scimitar mace and bow Celibacy was one of the rules of this 
standing army which, in its semi monastic ideals and constitution 
resembled the knightly orders of the West m their prime The 
Janissaries numbered about i'»,ooo, the Spahis about 8000 A 
second army of some 40 000 men, mostly mounted And armed like 
the Spahis was feudal in character, and consisted chiefly of the 
personal followers of the Moslem nobility, more thin half its 
numbers were recruited in Europe This force of 60,000 trained 
soldiers wis accompanied by a horde of irregulars levied chiefly 
among the barbirous mountaineers of the Balkans and Asia Minor 
Many Christian soldiers of fortune enlisted with the Turks as 
artillerists or engineers, and supplied them at Constantinople with 
the most powerful cannon of the age Other Chrisli ms were com 
{idled to serve as engineers or in the ranks As late as 1683 a 
corps of Wdllachiins was forced to join the Turkish army before 
Vienna and entrusted with the task of bridging the Danube But 
in the iSth and early 19th centuries the introduction of Chris 
tians tended to weaken the moral of the irmy already sapped by 
defeat, it was found impossible to maintain the discipline of the 
Jimssaries whose privileges had become a source of danger, and 
the feudal nobility became more and more independent of the 
sultans authority These three causes contributed to make 
reorganiz ition inevitable 

The destruction of the janissaries in 1826 marked the close ot 
the history of the old Turkish army already the re creation of the 
service on the accepted models of western Europe had been com 
menced This was still incomplete when the new force was called 
upon to meet the Russians in 1828 and though the army displayed 
its accustomed bravery, its defective organization and other causes 
led to Its Qcfcat Since then the army has been almost as con 
stantly on active service as the British the Crimean War the 
Russo Turkish War of 1877, the Greco Turkish War of 1897 and 
the Italo Turkish War of 1911 witnessed the employment of a 
large proportion of the sultan’s available forces while innumerable 
local revolts m different parts of the empire called for great exer 
tions, and often for fierce fighting on the part of the troops locally 
fh garrison and those sent up from the nearest provinces Finally 
the Turkish army made its greatest effort in the World War 
(gv), where despite administrative inefficiency and corruption 
on the one hand and the defective equipment and handling of 
the fighting troops on the other it earned the admiration of its 
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opponents by its stubborn endurance and resistance German 
leadership played a considerable part in its early success at the 
Dardanelles (gv), and to a less degree m other theatres, but 
friction between the German and Turkish officers became an in- 
creasing handicap The results were aggravated because the 
Turkish army threw up only a few leaders, of whom Mustafa 
kemal {qv) was the most notable But round him gathered a 
nucleus of better trained younger officers, and after the disasters 
which marked for Turkey the close of the World War, it was the 
influence of this new school which brought about the rapid re- 
covery of the Turkish army, shown m the expulsion of the Greek 
forces from Asia Minor 


MODERN ARMY 

Art 40 of the constitution of Turkey states that, *The su- 
preme command of the army is vested in the moral personality 
of the Great National Assembly and is exercised by the President 
of the Republic In time of peace the command of the military 
forces IS entrusted to the chief of the general staff within the 
limits of the corresponding laws In time of mobilization the 
command of the armed forces is entrusted to a person nominated 
by the President at the proposition of the Council of Com- 
missars 

The land forces of the Turkish Repubhc in time of peace 
amount to 163 infantry battalions, 42 field, 44 mountain, 5 how- 
itzer and 27 heavy artillery batteries, 48 cavalry squadrons, 13 
machine gun mounted companies, 29 pioneer companies, 8 trans- 
port companies, 3 radiotelegraphic companies, i light projector 
company and 8 field hospitals Ihese forces are formed in 18 
infantry and 5 cavalry divisions composing the IX Army Corps, 
distributed over 3 military inspection regions Each of these 
comprises 2 to 4 army corps, and is under a chief who is the 
designated commander of the corresponding army on mobiliza 
tion An army corps is normally composed of 2 infantry divisions, 

1 heavy artillery regiment of 2 to 4 battenes, i squadron of corps 
cavalry, i technical company, i transport company, i automobile 
company and i company for communications and liaison The 
VIII Army Corps has no heavy artillery An infantry division has 
3 infantry regiments of 3 battalions and 3 machine gun companies 
each, I artillery regiment of 2 field and 2 mountain batteries, i 
pioneer company and i company for communications and liaison 
The first 9 divisions are numbered from i to 9, while the remain- 
ing 9 divisions bear different numbers, inherited from the old 
organization A cavalry division is composed of 3 cavalry regi- 
ments of 3 squadrons, i machine gun mounted company and i to 

2 mountain battenes each The numeration of the cavalry divi 
sions is also inherited from the old organization 

The distribution of these forces is as follows — 


Mdttary Inspection Region 
xst Angora 

2nd Konm 
srd Diarbekr 


1st Cavalry Division 

2nd Cavalry Division 
7 th Cavalry Division 
8th Cavalry Division 
14th Cavalry Division 


Army Corps and Headquarters 
II Balikesir 

III Constantinople 

IV Eskishehr 

I Afiun Oarahisar 
V Konia 
VI Toqat 
VII Diarbekr 
VIII Erzmjan 
IX Sanqamish 

Jezirct Ibn ^Omar (North of 
Mosul) 

Kirk-Kihsse (Thrace) 

Qara Kilissa (Anatolia) 

Van 

Urfa (Turkish Mesopotamia) 


In addition, the following other forces exist within the frame- 
work of the army corps — 

1 The National Guard of the Great National Assembly, con- 
sistmg of I infantry battalion, i machine gun company and i 
cavalry squadron 

2 4 frontier commissariats of 4 battalions and 4 machine-gun 
companies each, in Artvin, Diarbekr, Adana and Adnanople 

3 40 heavy battenes and technical units for the fortified places, 
namely, Smyrna, 8 battenes, i projector company and i pioneer 
company, Kars 12 batteries, i pioneer company and i liaison 


company, Erzerum, 20 battenes and i liaison company, Chatalja, 
S battenes 

4 16 batteries of coast artillery, at Samsun and other points 

5 I railway battahon, i pioneer and i haison company 

Service in the army is obligatory Its duration is years in 

the infantry and transport, 4 years for the navy and 2 years for 
all other arms 

The Gendarmerie represents a force of about 25-30,000 men, 
organized in 9 flying gendarmerie battalions and numerous com 
panics, platoons and posts There are also 5 mounted gendarmerie 
regiments, one each at Angora, Chorum, Yozghad, El 'Aziz and 
Erzinjan respectively The recruiting is on a voluntary basis 

The equipment of the army is satisfactory, but it is not uni 
form The rifles are of diverse types The number of automatic 
rifles IS only 1,200 to 1,300 The machine guns are altogether 
about 800, 2 e , 40 for each division The field guns are estimated 
to be about 600 to 650, but the reserve of shells is low The 
cartridge factory in Angora is being steadily developed, but the 
production is insufficient 

Air Service* — The air service numbers 13 incomplete squad 
rons of 8 aeroplanes each, 2 schools for aviation (land and naval) 
in Smyrna The instructors are French officers The air units are 
concentrated m Smyrna, where there are 7 hangars for aeroplanes, 
others are being planned for construction at Afiun Qarahisar, 
Mersina, Constantinople and Erzerum A workshop for repairs 
exists also in Smyrna The organization of the meteorological 
service is not completed as yet and is to include 24 meteorological 
stations The service will have the assistance of the existing radio 
telegraphic stations and those under construction in Constant 1 
nople, Smyrna, Qastamum, Gallipoli, Sivas, Angora, Eskishehr 
and Konia Much attention is being given to the development of 
the air forces by the authorities and the public alike, who are rais 
ing donations and subscriptions for this end The air services 
for postal and passenger service are only m embryo 

Navy* — The naval forces are in an unsatisfactory condition 
By the end of the World War the fleet numbered about 20 units, 
thanks to the German battle cruiser “Goeben” (which passed to 
Turkey in 1914) and some torpeao boats By the Sevres Treaty, 
only about 10 unimportant units were left to Turkey By the 
Lausanne Treaty, however, Turkey got back the remnants of her 
fleet and moreover the liberty for further armaments Turkey 
intends to entrust to a Japanese mission the development of her 
fleet, within the limits and necessities of a mobile defence to sup 
plement the coast defence To this end it is intended to repair and 
arm anew the cruisers “Goeben,*’ “Hamidiye,” seven gun boats, 
two submarines and three torpedo boats Further, within a period 
of 8 years, the construction is intended of 2 battleship)S, 2 cruisers 
of 10,000 tons each, 2 cruisers of 7,500 tons each, 4 destroyers, 12 
torpedo boats (of 800 to 1,000 tons each), 4 submarines up to 
1,200 tons each and 6 mine-layers A sea dock is planned for 
construction at Izmid, where an inlet of the Sea of Marmora has 
the shape of an easily defensible fjord Two more naval aviation 
schools are planned (besides that m Smyrna) , one in Constanti 
nople and another in Trebizond, and 4 hydroplane stations In the 
present situation the fleet can be used only for a defensive pur 
pose, owing to its numerical and technical weakness and to the 
coasthne of nearly 4,000 kilometres that has to be defended, espe 
cially the Aegean coast hne where the opposite islands are in the 
hands of foreign states, but in the Black Sea it might to some 
extent take the offensive 

The mercantile fleet is developing rapidly in consequence of the 
provision in the Lausanne Treaty that the coastal and port serv 
ices, as well as the fishing, are an exclusive pnvilege to the 
Turkish national flag, though exceptions have been made in the 
case of certain well known lines The steamship company “Sein 
Sefain” alone possesses a fleet of 60 units 

The New Turkey*— Sport and scout organizations are much 
in favour now all over Turkey, and are helped by the authonties 
Other facts of a general character that are important from a mili- 
tary point of view are the reforms of Mustafa Kemal, which aim 
at the rousing of national pnde and feeling by abolishing obsolete 
rehgious and pohtical prejudices and introducing up-to-date 
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methods Moreover, the emigration and expulsion of the ethm- 
cal nunonties have given a homogeneous basis to the State, and 
m this respect only the Kurds m the regions of the Mosul fron- 
tier remain as a source of disquiet for the Turks 

Topography. — From a topographical point of view, the salient 
feature of Asiatic Turkey is that it is a plateau, surrounded on 
three sides by the sea and by high ranges of mountains This 
creates a double line of defence, one on the sea coast and another 
on the mountain ranges, especially on the northern and southern 
coasts The western coast, with its parallel valleys between the 
sea and the range of the inland plateau, is the more accessible one 
On the east the plateau is guarded by the high Armenian moun- 
tains, extending far towards Persia and the Caucasus 

North eastern Theatre — ^Against an enemy coming from the 
Caucasus and the Black Sea, the defence of Turkey is highly 
favoured by the mountainous character of the territory There 
are four roads from Russia to Turkey The first is along the coast, 
from Datum (terminus of the railway from Tiflis) to Trebizond 
It passes between the coast and the mountain range of Lazistan 
and IS not easy for movements The second is from Datum and 
Olti along the valley of the river Chorokh in the direction of Bai- 
burt The third route is the classical road from Alexandretta on 
the Mediterranean to Tiflis and the basin of the Caspian Sea At 
Erzerum it is crossed by the other classical road from Tehran 
to Trebizond The railways Tiflis Alexandropol Kars Erzerum, 
Tabriz Nakhichevan Alexandropol and the branch line Nakhiche- 
van Bayazid Alashkerd are highly important in this respect and 
make possible military action on an extensive scale 

The defence is favoured further by the fact that both Kars and 
Erzerum are successive fortresses The railway, Angora Qaisari 
Sivas Erzmjan Erzerum, will assist the defence if constructed 
The fourth route, giving access to Armenia and Kurdistan, runs 
from Erivan through Bayazid, and through the valley of the 
Murad Tchii (upper course of the Euphrates) arrives at Melaz 
kerd from where there are roads from Erzerum, Biths, Diarbekr 
and Kharput 

Thracian Theatre — Owing to the demilitarized zones along 
the frontiers with Greece and Bulgana and on the Straits (Bos- 
porus and Dardanelles), the defence of Thrace is important m the 
sense of a tetc de pont, serving for the defence of Asia Minor 
itself, along the important water line Bosporus Marmora Sea 
Dardanelles, on its European side A defence far in the interior 
from the coast of the Sea of Marmora, i f , at Adrianople and 
Chorli, in some respects might be useful for Turkey, but the 
Straits remaining unfortified, the flanks would be highly endan 
gered Ihe real line of defence remains the line of the Bosporus 
and Dardanelles In this respect the Asiatic coast of the Sea of 
Marmora has a very important bearing, especially with its numer- 
ous fjord like bays 

Aegean Theatre — ^This coast is more easily accessible for an 
enemy than the Black Sea or Mediterranean coast, owing to the 
fine harbours and numerous parallel roads to the interior far up 
the plateau The country moreover, is the richest of all Asia 
Minor, it being the cradle of ancient civilizations But, although 
the islands off the coast, the Dodecanese, are not in the hands of 
the lurks, with good manoeuvring they might make difficult any 
landing operation, since good roads and railways are available in 
these regions 

Mediterranean Front. — ^This coast, from Maqn to Alexan- 
dretta, has the same features m general as the Black Sea coast, 
presenting a double defence line In addition, the range of the 
plateau, ? ^ , the Lycian and Cihcian Taurus and the Anti Taurus 
are higher and steeper, with no good roads for the intenor 

Mesopotamian Theatre — ^This is divided by the railway 
Adana Mosul into two halves The northern one, in the possession 
of Turkey, is inhabitable and with sufficient roads On the north 
It IS dominated by the Armenian Taurus, standing between the 
Euphrates and Tigris like a snow-covered wall in face of the im- 
mense plains of Syria and Mesopotamia The possession of this 
wall between Bitlis sind Kharput ensures the sally-ports from the 
Anatolian plateau towards Aleppo and Mosul The southern half 
of this theatre includes the temtory south of the railway, which 
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IS part semi desert, part of desert and mountainous character 
The territory between Bircjik Meskene mouth of the river Kha 
bur to Jezirct Ibn K)mar, is of semi desert character, although 
yielding good produce It is inhabited by nomad Arabs and Kurds 
Persian Theatre.— -In its northern part it has a first class 
route for movement This is the old road from the Iranian 
Plateau to the Black Sea, from Tehran, through Tabriz and 
Bayazid, to Trebizond The other routes are of secondary im 
portance and do not lead to important centres, besides, they pass 
often through waste land From Tehran to Van there are two 
roads, the one going through Tabriz Dilman and the other through 
Urmia Bash Qal'e In a general way, this theatre has a relative 
importance if only for use in connection with operations from 
the Caucasus to Angora or from Armenia to Iraq (P Da ) 
Navy. — ^Xhe sea power of Turkey had already decayed when 
the catastrophe of Sinope m 1853 shattered it complete^ 
From time to time since then efforts have been made generallv 
before the World War, with British assistance to build up a 
navy, and Abd ul Aziz created a sizeable fleet of ironclads built 
m British and French yards But his successor, Abd ul Hamid 
deliberately reduced the fleet to impotency, because he was afraid 
that It might turn on him as it had on his predecessor 
In 1910 the Turkish fleet consisted of seven armoured ships, 
of which the biggest were two ships of the “Torgud Reiss’’ class 
of 10,000 tons, armed with six ii m guns, originally the bat 
tleships “Wiesenberg” and “Worth ” Except for some small gun 
boats and destroyers no importarit additions were made to the 
fleet before the World War When they took refuge in the 
Dardanelles Turkey nominally acquired the German battle cruiser 
“Goeben” and light cruiser “Breslau,” but m fact these ships 
remained German throughout the war The “Goeben” was badly 
damaged and ran ashore in the Straits to save her from sinking 
She was afterwards salvaged and is still m existence as the “Suit in 
Selim ” The “Breslau” was mined and sank off Imbros 
Repeated efforts have been made by the Turks to put the 
“Sultan Selim” into a state of repair, but it is doubtful whether 
she will ever be an efficient fighting unit again In any case she 
IS now very obsolete compared with modern ships of her class 
The Turkish Navy of to day (1928) consists of i battleship, 
2 old cruisers, i old battleship used as a training ship, 3 destroy 
ers, 6 torpedo boats and 8 miscellaneous craft 
A programme of new construction has been drawn up and it 
IS proposed to proceed with it when funds are available (X ) 

ETHNOLOGY 

For ethnological purposes it is convenient to group together 
those parts of the old Ottoman empire usually known as Turkey 
in Asia, Armema and Cyprus, the two latter of which formed a 
kingdom in mediaeval times, and have been long connected 
The racial history of this region is obscure There are two 
basal stocks in the population, the oldest is probably a short 
long headed type, akm to the inhabitants of most of the Mediter- 
ranean coastal region, and called from this fact Mediterranean 
Von Luschan, on the other hand, was of opinion that the oldest 
inhabitants of the region were the round headed people he callt d 
Armenoids He found groups of these people living in endogamous 
communities and never marrying with the outside world These 
little groups were all of a single type, and very round headed 
whereas m the normal population there is a great deal of admix 
ture and both types are found side by side He argued, therefore, 
that these ommunities represented the broken relics of former 
abongmes who had been able to preserve their racial type by 
strict endogamy, while the newcomers had mixed with the abong 
ines except in a few cases, and had produced a mixed type It is 
true that nowhere m this region is the long headed type found m 
any purity, but it seems from a general study of the Armenoid 
peoples that they are comparatively late comers into the west, 
and possibly the pure communities on which von Luschan has 
laid such stress have kept their purity simply by not mixing with 
the people of the land into which they have come The earliest 
graves from this area were opened by Buxton m 1913 (C]yprus) 
They belong to the middle bronze age, probably the second mil 
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lenium b c and already at this period the two types are mixed, 
or possibly at that time were livmg side by side At the end of the 
bronze age the people practised a cunous type of cranial deforma- 
tion, flattening the tops of their heads in childhood, a practice 
which also appears m Crete and is probably of considerable eth- 
nological significance Since that time the physical form of the 
people has not altered materially The principal groups of this 
region depend entirely on religious differences, and the practice 
of a certain type of religion is, or was, in most cases sufficient 
to determine a man’s social status The Muslims are usually con- 
sidered to be Turks The Christians, in general terms, are either 
Greeks or Armenians There are also certain minor sects espe 
cially some Crypto Christians, who practised openly Muslim, and 
secretly Christian rites, but large numbers of these have now def- 
initely decided on a single religion There are also certain heretical 
sects, such as Bektash and Tadchadsky, but these peoples come 
under the general heading of Greeks or Turks according to 
whether they are heretical Christians as m this case or Muslims 

The social organization is largely dependent on these religious 
features The Turks were at least nominally polygamous, the 
Christians monogamous, and the Turkish women wore the veil 
The villages are governed by an elected headman and frequently 
in those villages where there are both Greeks and Turks there is a 
headman for each religion (For changes in law and custom under 
Mustafa Kemal Pasha see The New Tttrkiv p 615 et seq ) 

Bibuocraphv — D G Hogarth, The ^ rarer EaH ( 1902 ), J L 
Myres “Dodecannebc,” Geographical Journ (I ondon, 1920 ) , t W 
Hasluck Journ Royal Anthropological InUtiuie ( 1921 ) I HD 
Buxton, “The Anthropology of Cyprus,” Journal of the Royal 
Anthropological Imttiute ( 1920 ), id Btometnka ( 1920 ), The Peoples 
of Asia bibl ( 1925 ) (L H D B ) 

HISTORY 

The first appearance of the Ottoman Turks m history dates 
from A D 1227 In that year a horde, variously estimated at from 
two to four thousand souls driven originally from their Central 
Asian homes by the pressure of Mongol invasion were returning 
under their chitf Suleiman Shah to their native land They were 
crossing the Euphrates not far from the castle of Jaber when 
the drowning of their leader bv accident threw confusion into 
their ranks Those who had not >et crossed the river refused to 
follow their brethren and decided to remain under Ertoghrul 
son of the drowned leader Ertoghrul first camped at Jessm, east 
of Erzerum, but obtained from the Seljukian suit in Ala ud dm 
lands near Angora The help afforded Dy Ertoghrul to the Sel 
lukian monarch on a critical occasion led to the iddition of Sugut 
to his fief Here Ertoghrul died in 1288 at the age of 90 being 
succeeded m the leadership of the tribe by his son Osman When 
exhausted by the onslaughts of Ghazan Mahmud Khan ruler of 
Tabriz, and one of Jenghiz Khan’s lieutenants the Seljukian 
empire was at the point of dissolution most of its feudatory vas 
sals helped its downfall m the hope of retaining their fiefs as 
independent sovereigns Osman remained firm in his allegiance, 
conquered karaja Hissar (1295) and received investiture of the 
lands he thus acquired from the sultan Ah ud dm Kaikobad II 
He became master of Ainegeul, Bilejik and Yar Hissar, but it 
was only after the death of his protector and benefactor Sultan 
Ala ud dm II that Osman declared his independence and ac 
cordmgly the Turkish historian dates the foundation of the Otto 
man empire from this event Osman reigned as independent 
monarch until 1326 He pursued his conquests against the Greeks, 
and established good government throughout his dominions, which 
at the time of his death included the valleys of Sakana and 
Adranos, extending southwards to kutaiah and northwards to the 
Sea of Marmora Infirmity had compelled him towards the end 
of his life to depute the chief command to his younger son Orkhan, 
bv whom m 1526 Brusa was captured after a long siege 

Orkhan, 1326-59 — Orkhan ’s military prowess secured for him 
the succession to the exclusion of his elder brother Ala ud dm, 
who became his grand \i7ier At that time a number of pnnci 
palities had replaced the Seljukian State Though Yahsha Bey, 
grandson of Mohammed karaman Oghlu, had declared himself 
the successor of the Seljukian sultans the princes of Aidin Saruk 


ban, Menteshe, tCermian, Hamid, Tekki and K^rassi declined 
to recognize his authority Their example was followed by the 
Klzil Ahmedli Emir Shems-ed dm, whose family was afterwards 
known as the house of Isfendiar m Kastamuni At his accession 
Orkhan was practically on the same footing with these, and 
avoided weakening himself in the struggle for the Seljukian in- 
heritance, preferring at first to consohdate his forces at Brusa 
Thence he continued to win territory from the Greeks, taking 
Aides, Nicomedia, H€rSke and, after a siege, Nicaea, Tarakli and 
Gcmlik fell to his arms and soon the whole of the shore of 
the Marmora up to Kartal was conquered, and the Byzantines 
retained on the continent of Asia Minor only Ala Shehr and 
Biga In 1338 Orkhan achieved his first conquest from Muslim 
hands by the capture of Karassl 

To this advance the Byzantine empire could offer no effective 
resistance On the death of the emperor Andromeus III m 1341 
he was succeeded by John Palaeologus, a minor, and Cantacu 
zenus, the mayor of the palace, appealed to Orkhan for assistance 
to supplant him giving m marriage to the Ottoman prince his 
daughter Theodora Orkhan lent the desired aid, his son Suleiman 
Pasha, governor of Karassi, crossed into Europe, crushed Canta 
cuzenus’s enemies, and penetrated as far as the Balkans, returning 
laden with spoil In 1355 Suleiman crossed over from Aidmjik 
and captured the fortress of Gallipoli, which was at once converted 
into a Turkish stronghold, from this base Bulair, Malgara, Ipsali 
and Rodosto were added to the Turkish possessions Suleiman 
Pasha was killed by a fall from his horse near Bulair in 1358, 
the news so affected his father Orkhan as to cause his death two 
months later The institution of the Janissaries {gv) holds a 
prominent place among the most remarkable events of Orkhan s 
reign which was notable for the encouragement of learning and 
the foundation of schools, the building of roads and other works 
of public utility 

Murad 1 , 1359 89 — Orkhan was succeeded by his son Murad 
After capturing Angora from a horde of Turkomans, in 1361 
Murad prepared for a campaign m Europe At that time the 
Greek emperor s rule was confined to the shores of the Marmora 
the Archipelago and Thrace Salonika Thessaly, Athens and the 
Morea were under independent Greek princes The Bulgarians 
Bosnians and Serbs had at different periods invaded and con 
quered the territories inhabited by them the Albanians, original 
natives of their land, were governed by princes of their own 
When, on the death of Cantacuzenus, John Palaeologus remained 
sole occupant of the imperial throne Murad declared war against 
him and conquered the country right up to and including Adrian 
ople, the second capital of the emperors Three years later in 
1364, Philippopolis fell to Lah Shahin, the Turkish commander 
in Europe These conquests produced a counter attack by an 
allied army of Serbs, Hungarians, Walachians and Moldavians 
which was utterly defeated In 1367 Murad made Adnanople 
his capital and enriched it with various new buildings He con 
tmued to extend his territories in the north and west and took 
tribute from the king of Serbia and the rulers of Kiustendil 
Nicropolis and Sihstna Lala Shahin Pasha was appointed feudal 
lord of the district of Philippopolis, and Timur Tash Pasha 
became beylerbey of Rumelia, Monastir, Perlepe, and parts of 
Bosma and Herzegovina were next taken and the king of Serbia 
consented to furnish to Murad a fixed contingent of auxilnry 
troops In 1381 Murad’s son Yildenm Bayezid married Devlet 
Shah Khatun, daughter of the prince of Kermian, who brought 
him m dowry Kutaiah and its six dependent provinces In the 
same year Bey Shehr and other portions of the Hamid pnncipality 
were acquired by purchase from their ruler Hussein Bey, as the 
Karamaman princes were beginning to cast covetous eyes on 
them, but the Karamanians were unwilling to resign their claims 
to be heirs of the Seljukian sultans, and not until the reign of 
Mohammed II were they finally suppressed Ah Bey, the prince 
at this time, took advantage of Murad’s absence m Europe to 
declare war against him, but the Ottoman ruler returning crushed 
him at the battk of Konia Meanwhile the king of Bosma, acting 
m collusion with the Karamaman prince attacked and utterly 
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defeated Timur Ta$h Pasha The princes and kings who had 
consented to pay tribute were by this success encouraged to 
rebel, and the Serb troops who had taken part in the battle of 
Koma became insubordinate Indignant at the seventy with 
which they were punished, Lazarus, king of Serbia, joined the 
rebel princes Murad thereupon returned to Europe with a large 
force, and sent Chendereli Zade All Pasha northwards, the fort- 
resses of Shumla,Pravadi,Trnovo Nicopolis andSihstna were taken 
by him, SiSman III, rebel king of Bulgaria, was punished and 
Bulgaria once more subjugated Ah Pasha then joined his master 
di Kossovo Here Lazarus, king of Serbia, had collected an army 
of 100,000 Serbs, Hungarians, Moldavians, Walachians and others 
On Aug 27, 1389, the greatest of the battles of Kossovo was 
fought The king of Serbia was killed and his army cut to pieces 
but after the battle, while Murad was reviewing his victonous 
troops on the held, he was assassinated by Milosh Kabilovich, 
a Serb who approached him on the plea of submission 

Murad maintained a show of fnendly relations with the emperor 
John Palaeologus, while capturing his cities The emperor gave 
one of his daughters in marriage to Murad himself and the other 
two to his sons Bayezid and Yakub Chelebi These princes were 
viceroys of Kcrmian and Karassi respectively, the youngest son, 
Sauji Bey, governed at Brusa during his father’s absence Led 
away by evil counsellors, Sauji Bey plotted with Andronicus, son 
of the emperor to dethrone their respective fathers The attempt 
was foiled, Andronicus was blinded by his father’s orders and 
Sauji was put to death (1387) 

Bayezid I, 1389 - 1403 --— After being proclaimed on the field 
of Kossovo Bayezid’s first care was to order the execution of his 
brother Yakub Chelebi, and so to preclude any repetition of Sauji’s 
plot The young prince Andronicus, who had not been completely 
blinded, sent secretly to Baye/id and offered him 30,000 ducats 
to dethrone his father John Palaeologus and make him emperor 
Hive/id consented, later on John Palaeologus offered an equiva 
knt sum and, since he engaged to furnish an auxiliary force of 
12,000 men into the bargain Bayezid replaced him on the throne 
By the aid of these auxiliaries the fort of Ala Shehr was captured 
(1392), Manuel Palaeologus, son of the emperor, being allowed, 
m common with m-my other princes, the privilege of serving m 
the Turkish army, then the best organized and disciphned force 
extant The principalities of Aldm, Menteshe, Sarukhan and 
kerniian were annexed to Baytzid s dominions to punish their 
rulers for having joined with the Karamanian prince in rebellion 
The exiled pnnees took refuge with the Kizil Ahmedli, ruler of 
Kastamum, who persuaded the Walachians to rebel against the 
Turks By a brilliant march to the Danube Bayezid subjugated 
them , then returning to Asia he crushed the prince of Karamania, 
who had made head again and had defeated Timur Tash Pasha 
Bayezid now consolidated his Asiatic dominions by the capture 
of Kaisaruh, Sivas and Tokat from Tatar invaders, the relics of 
Jenghiz Khan’s hordes Sinope, Kastamum and Samsun were 
surrendered by the prince of Isfendiar, and the conquest of Asia 
Minor seemed assured 

On the death of John Palaeologus in 1391 his son Manuel, who 
was serving m the Turkish army, fled to Constantinople, and 
assumed the imperial dignity Bayezid therefore besieged Constan 
tmople and an army marched into Macedonia, captunng Salonika 
and Larissa (1395) The siege of the capital was interrupted by 
the advance of a crusading army which crossed the Danube and 
invested Nicopolis While the fortress was holding out with diffi 
culty Bayezid fell upon the besiegers and annihilated them (1396) 
To the usual letter announcing the victory the caliph in Egy^ 
replied saluting Bayezid as the “Sultan of the lands of Rum ” 

After the victory of Nicopolis the siege of Constantinople was 
resumed, and the tower of Anatoli Hissar, on the Asiatic side of 
the Bosphorus, was now built However, by sendmg heavy bribes 
to Bayezid and his vizier, and by offering to build a mosque and 
a Mushm quarter, and to allow Bayezid to be named m the weekly 
prayer, Manuel induced Bayezid to raise the siege Between 1397 
and 1399 Bayezid overran Thessaly, while m Asia his lieutenant 
Timur Tash was extending his conquests Meanwhile Timur 
(Tamerlane) had started from Samarkand on his victonous 
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career After devastating Georgia in 1401 he marched against the 
Turks Some of the dispossessed princes of Asia Minor had 
begged Timur to reinstate them Bayezid replied to a request to 
this effect from Timur m terms which made war inevitable An 
attack in force was postponed by Timur’s activities in Syria and 
Mesopotamia But in 1402 in a great battle near Angora the 
Turks were defeated, and Bayezid was taken prisoner Eight 
months later he died at Ak Shehr 

This disaster checked the Turkish advance for more than a 
decade Timur reached Brusa, and there laid hands on the treasure 
of Bayezid, one after another the cities of the Turks were seized 
and plundered by the Tatars Meanwhile Timur sent letters after 
the fugitive sons of Bayezid promising to confer on them their 
father’s dommions, and protesting that his attack had been due 
merely to the insulting tone adopted towards him by Bayezid and 
to the entreaties of the dispossessed princes of Asia Minor Timur 
did not cross into Europe and returned to Samarkand after cap 
turmg Smyrna (1403) Tor some time further, disputes between 
the sons of Bayezid delayed the Turkish revival In 1413, Moham 
med I , the survivor, was recognized as sultan, and in his reign of 
eight years recovered all his father’s territories Two years after 
his accession he overcame a rebellion of the prince of Karamania 
and recaptured his stronghold Konia (1416), and then, turning 
northwards forced Mircea, voivode of Walachia, to pay tribute 
The Turkish dommions m Asia Minor were extended, Amasia, 
Samsun and Janik being captured and an insurrection ot dt rvishes 
was quelled In 1421 the sultan died His services in the regener 
ation of the Turkish power can hardly be over-estimated Amid 
the cares of State he found time for works of public utility and 
for the support of literature and art, he is credited with having 
sent the first embassy to a Christian power, after the Venetian 
expedition to Gallipoli m 1416, and the Ottoman navy is first 
heard of in his reign 

Mur%d 11 , 1421-51 —At the time of Mohammed’s death his 
eldest son Murad was at Amasia Shortly after his accession the 
emperor Manuel, having applied in vain for the renewal of the 
annual subsidy, paid him by the late sultan for retaimng m safe 
custody Mustafa, an alleged son of Bayezid, released the pre 
tender He was defeated at last at Ulubad (Lopadion) on the 
Rhyndacus in Asia Minor, and Murad thereupon laid siege to 
C onstanUnoplc to avenge himself on the emperor The siege was 
raised because the appearance of another pretender, m the person 
of Murad s 13 year old brother Mustafa under the protection of 
the revolted princes of Karamania and Kermian, called the sultan 
to Asia Mustafa, delivered up by treachery was hanged (1424) , 
but Murad remained in Asia, restoring order m the provinces, 
while his lieutenants continued the war against the Greeks 
Albanians and Walachians By the treaty signed on Feb 22, 1424, 
shortly before his death, the emperor Manuel II , in order to save 
the remnant of his empire, agreed to the payment of a heavy 
annual tribute and to surrender all the towns on the Black sea 
except Selymbria and Derkos, and those on the river Strymon 
Peace was also made at the same time with the despot of Servia 
and the voivode of Walachia, on the basis of the payment of 
tribute By 1426 the princes of Kermian and Karamania had 
submitted on honourable terms, and Murad was soon free to 
continue his conquests m Europe Of these the most conspicuous 
was that of Salonica Garrisoned only by 1,500 Venetians, the 
city was earned by storm (March i, 1428), the merciful prec 
edent set by Mohammed I was not followed the greater part 
of the inhabitants being massacred or sold into slavery, and the 
pnncipal churches converted ihto mosques 

By this time it was widely recognized that a further Turkish 
advance could only be prevented by the combined action of the 
northern peoples now definitely threatened In 1442 a force of 
Slavs and Magyars under the voivodt Jdnos Hunyadi (qv) drove 
the Turks from Hermannstadt and m the following year they were 
expelled from Semendna which they had conquered a few years 
previously Meanwhile again confronted by a rebellion of the 
pnnee of Karamania, Myrad had crossed into Asia and reduced 
him to submission, granting him honourable terms, m view of 
the urgency of the peril in Europe On July t2, 1444 a ten years’ 
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peace was signed with Hungary, whereby Walachia was placed 
under the suzerainty of that country, and, wearied by constant 
warfare and affect^ by the death of his eldest son, Prince 
\la ud dm, Murad abdicated in favour of his young son Moham* 
med, and retired to Magnesia (1444) The pope urged the king of 
Hungary to take advantage of this favourable opportunity, and 
19 days after the truce had been concluded a large army headed by 
Ladislaus I , king of Hungary, Hunyadi, voivode of Walachia, 
and Cardinal Cesarini crossed the Danube and reached Varna 
In this emergency Murad was implored to return to the throne, 
to a second appeal he gave way, and crossing over with his Asiatic 
army from Anatoli Hissar he hastened to Varna and routed the 
allies Murad is said to have abdicated a second time, and to have 
been again recalled to power owing to a revolt of the Janissaries 
In 1446 Corinth, Patras and the north of the Morca were added 
to the Turkish dominions The latter years of Murad's reign were 
troubled by the successful resistance offered to his arms m Al* 
bann by Scanderbeg In 1448 Hunyadi, now governor of Hun 
gary, collected the largest army yet mustered by the Hungarians 
against the Turks, but he was defeated on the famous field of 
Kossovo In 1451 Murad died at Adnanople, being succeeded by 
his son Mohammed 

Mohammed II the Conquerer, 1451-81. — ^After suppressing 
a fresh revolt of the prince of Karamania, the new sultan gave 
himself up entirely to the realization of the long cherished project 
of the conquest of Constantinople After completing his prepara 
tions Mohammed began the siege in 1453 Constantine Palaeolo- 
gus, the last emperor, failed to obtain support from the West, 
the defenders of the city were vastly outnumbered by the Turks 
and on May 29, 1453, it was carried by assault The sultan 
triumphantly entered the palace of the emperors, and the next 
Friday’s prayer was celebrated in the church of St Sofia (see 
Roman Empire, Later) 

Secure in his possession of Constantinople the sultan proceeded 
northwards and entirely subdued the southern parts of Serbia 
A siege of Belgrade was unsuccessful, owing to the timely succour 
afforded by Hunyadi (1456) Two years later internal dissensions 
in Serbia brought about the conquest of the whole country by the 
Turks, only Belgrade remaining in the hands of the Hungarians 
Walachia was next reduced to the state of a tributary provmce 
Venice having adopted a hostile attitude since Turkey’s conquests 
in the Morea, greater attention was devoted to the fleet, Mytilene 
was captured and the entrance to the straits fortified The con 
quest of Bosnia, rendered necessary by the war with Venice, was 
next completed, in spite of the reverses inflicted on the Turks by 
the Hungarian king Matthias Corvinus, the son of Jdnos Hunyadi 
The Turks continued to press the Venetians by land and sea, 
Albania was overrun , and Venice was forced to agree to a treaty 
by which she ceded to Turkey Scutari and Kroia, and consented to 
pay an indemnity of 100,000 ducats (Jan 25, 1478) The Crimea 
was next conquered and bestowed as a tributary province on the 
Tatar khan Mengh Girai Mohammed now endeavoured to strike 
a blow at Rhodes, the stronghold of the Knights of St John, 
preparatory to carrying out his long-cherished plan of conquering 
Italy A powerful naval expedition was fitted out, but failed, 
though a land attack on southern Italy at the same time was sue 
ccssful, Otranto being captured and held for a time by the Turks 
In 1481 the sultan died at Gebz6 He is said to have been of a 
merry and even jocular disposition, to have afforded a generous 
patronage to learning, and strange to say for a sultan, to have 
been master of six languages 

Mohammed II was the organizer of the fabnc of Ottoman 
administration in the form which it retained practically unchanged 
until the reforms of Mahmud II and Abd-ul«Mejid He raised 
the regular forces of the country to a total exceeding 100,000 
Under him the independent pnnees of Asia Minor were finally 
subjugated Many educational and benevolent foundations were 
endowed by him, and it is to Mohammed II that the organization 
of the ulema, or legist and ecclesiastical class, is due (X ) 

MODERN HISTORY 

Bayezid II (1481-1512) .^Bayezid reached the capital before 


bts brother Jem and ascended his father’s throne To win over 
the followers of his brother he paid an accession present to the 
janissanes this became an established custom Jem’s attempts 
to seize the throne were defeated he took refuge with the 
Knights of Rhodes, but they were paid to keep him in custody, 
and after 13 years’ captivity he died m Naples He was said to 
have been poisoned by Pope Alexander Borgia, who received 
300,000 ducats from Bayezid, but from Taj ut^Tevanh, the most 
rehablc history of the period, his illness sounds like erysipelas 

Sumamed the “Saint,” Bayezid was a man of peace by nature 
but failed to curb the warlike tendencies of the young empire He 
made attempts to withdraw from Otranto, and exempted Venice 
from her yearly tribute by imposing instead a 4% customs duty 
on Venetian goods imported In 1492 the armies of the Turks 
invaded Laibach in Carniola and Cilli in Styria In 1494 they 
were dnven out of Styria by the Emperor Maximilian While 
Bayezid was fighting against his brother’s claims, Moldavians 
attacked Turkish territory in Wallachia and he was forced to lead 
another Turkish army into Moldavia The khan of the Crimea 
Mengh Girai, fought in this army, and through his influence 
political correspondence was opened between Russia and Turkey, 
and the first Russian ambassador, Michel Belsetchev, arrived m 
Constantinople Moldavia became a vassal state after two years 
of war John Albert, King of Poland, invaded Moldavia in 1496, 
and this was followed by a counter invasion of the Turks, but they 
were forced to return by the severe winter In 1496 Hercegovina 
was annexed to the empire, and in 1500 the Polish wars ended 
with an armistice Rome and the Italian States had encouraged 
the sultan to crush the Venetian republic On July 28, 1499, the 
Turks gained over Venice their first great naval victory at Lepanto, 
and concluded peace on Dec 24, 1502 a part of Morea and a few 
islands passed to Turkey, Venice retaining Cephaloma On the 
Asiatic side Ismail Safevi, the shah of Persia, inspired with re 
hgious zeal for the propagation of Shia doctrines, raided the em 
pire (1501) The sultan attempted a pacific solution but failed 
to restrain his warlike son Selim from fighting the Persians 
Shah Ismail’s propaganda rooted the Shia doctrines so firmly in 
Anatolia that in spite of the sanguinary repressions during the 
reign of Selim the Grim the Shia sects survive in Anatolia to this 
day as the Kizil Bash Bayezid had also to fight the Egyptian 
armies under the Mamelukes who had invaded Adana, and he 
drove them out 

Sehm then turned upon his father and, having won the jams 
saries to his side with promises of conquest, he forced him to 
abdicate Bayezid died on his way to his retreat at Dimetoka 
The political influence of the janissaries on the frequent change of 
sultans dates from this episode While the Ottoman empire under 
Bayezid, the largest Muslim State in Europe, was reaching its 
zenith, another Muslim State, that of the Moors in Spain, was 
declining 

Selim I the Grim (1512-1520) — The severe disposition of 
Sehm earned him the name of the “grim ” True to his promise he 
kept the janissaries in action throughout his reign After defeating 
his brother’s claims, he attempted to exterminate Shi-ism not only 
in Anatoha but in Persia which was its centre In 1515 he anni 
hilated Ismail Safevi’s forces at Chaldran and conquered Azer 
baijan and Kurdistan His most important conquest was Egypt, 
which he added to the empire, after overrunning Syria and defeat 
mg the Mamelukes m 1517 According to most Turkish and West 
era historians he obtained from the last of the Abbasid Caliphs 
Mutuwakil, the title of Caliph (After the fall of the Caliphs of 
Baghdad in 1258, the descendants of the Abbasids took refuge in 
Cairo and enj^ed a purely titular authonty under the protection 
of the Egyptian rulers) But the important authonty of the 
Taj ut-Tevanh imphes that Sehm did not base his Pan Islamism 
on the prestige of the Caliphate, for the Fetth-Namd (the declara 
tion of conquest) of Sehm himself, as there quoted, has no refer 
ence to Caliph or Cahphate Another contemporary historian, 
Hassan Touloun, a Mameluke and an admirer of Sehm, in his 
History of Egypt (see the ms in British Museum) also implies 
that Sehm meant to realize Pan Islamism through force rather 
than through the assumption of the title of Caliph He assembled 
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the ulema m Egypt and referring to the fact that the Mamelukes 
always had their sultan consecrated by the Caliph, asked whether 
this was necessary the ulema declared that the sultanate de- 
pended on force rather than on consecration The shenf of Mecca, 
Ebul Bereket, sent his son with the holy relics and the keys of 
holy places to Selim But though these rehes are the emblems of 
the Caliphate it is probable that Selim wished virtually to abolish 
the Caliphate The later sultans, however, added the title of 
Caliph to their names 

An important revolt, led by Jelal who pretended to be the 
Mahdi, broke out at Yozgad m Anatolia, but was at once sup- 
pressed and from this date all risings m Anatoha are known as 
Jeldlli revolts 

SeUm who died m 1520 never fought against the Christian 
West Possessed by the ideal of uniting the Moslem East he 
directed his campaigns accordingly During his reign of eight years 
the empire nearly doubled its extent Although he uprooted cor- 
ruption and the people enjoyed a severe but just administration, 
his cruelty in executing eight grand viziers is alluded to m the 
popular saying “May you be vizier to Sultan Selim ” He was a 
distinguished lurkish poet and wrote both in Persian and Turkish 
His love of culture and learning was shown by his preference for 
the company of the learned Although among his subordinates he 
punished small offences with death, his Sheikh ul Islam, Ah Jemali 
Lffendi, who was fearless and outspoken, was able to make him 
desist from his plan of converting the Greeks to Islam by the 
sword if necessary, by reminding him of the Conqueror’s (Selim s 
grandfather’s) Firman, which gave religious freedom to the 
Greeks At one time Selim tried to make Arabic the official 
language, to further his IMn Islamic policy 

Soliman 1 , the Magnificent ( 1520 - 1566 ) — Sohman I , known 
ds the “Magnificent” in the West and the “Lawgiver” m Turkey, 
being an only son, was saved from the wars of succession which 
his predecessors had to fight He began his reigrf with the mag 
nanimous act of freeing dll the prisoners of war and restoring the 
goods confiscated from the merchants who traded with Persia m 
Selims time But this record is marred by the murder of his 
sons, although this was due to his wife’s influence, the famous 
Hurrem Sultana, known as Roxelana (the daughter of a Russian 
priest) With her began the influence of women m affairs of state, 
Sohman having committed this crime in order to leave Hurrem’s 
son without a rival She also instigated the execution of the able 
Grand Vizier Ibrahim Pasha in order that his power might pass 
to Rustem Pasha, her son in law 

Sohman’s conquests were mostly m the West, though he had 
some Asiatic campaigns The causes which provoked his inva 
sions were either trifling or invented for the purpose He first 
marched into Hungary m 1521 because his envoy had been 
slighted and because he received no congratulations on his acces 
Sion He captured Belgrade, which remained a base throughout 
the Turkish wars in Europe In 1523 Rhodes and Cos were con 
quered In 1526 the Hungarians were severely defeated at the 
battle of Mohdes (see Hungary, History), their king, Louis II, 
killed, and the greater part of Hungary including Budapest taken 
The Turks appointed Zapoha the voidode of Transylvama, to be 
king of the Magyars The sultan then left Hungary to put down 
a Shia rising m Tabriz Ferdinand, the brother of Charles V , then 
claimed the Hungarian throne as the brother in law of Louis II , 
invaded Budapest, and drove out Zdpolia, who naturally appealed 
to Soliman In 1529 Sohman with Zapoha marched into Hungary, 
seized Budapest defeated the Austrians, and Z^polia was rein- 
stated Encouraged against Charles V by Francis I of France, 
Sohman laid siege to Vienna, but after three weeks was obliged 
to abandon it Part of the Turkish army went as far as Ratisbon 
in Germany In 1532 Sohman again marched against Charles V , 
and approached Vienna, but in 1533 a truce was signed and 
Hungary was divided between Zdpoha and lerffinand 

Dunng his Persian wars Sohman retamed the fnendship of 
Ferdinand, but m 1539 Zapoha died and Ferdinand marched on 
Budapest Soliman decided to uphold the claims of Z 4 poha^s son 
and of his wife Isabella He marched mto Hungary, defeated 
Ferdinand and placed the youhg king on the throne under the 


regency of his mother Sohman refused all overtures of peace and 
war contmued both on land and sea In 1542 an alliance between 
Francis I and Sohman led to a combination of the Turkish and 
the French fleets against Charles V On land, Sohman took Gran 
Vizegrdd, Sz6kesfch6rvir, and a part of Hungary which became a 
Turkish province consisting of 12 sanjaks On June 15, 1547 a 
truce of five years was signed in Adrianople between Sohman, 
Charles V and Ferdinand which recognized the Turkish conquests 
and bound Ferdinand to pay a yearly tribute of 30,000 ducats to 
Turkey for the territory left to him John Sigismund, the son of 
Zipoha, was recognized as the independent prince of Transylvania 
and of the 16 adjacent Hungarian countnes Queen Isabella to 
act as regent during his minority 

The terms of the treaty were soon ignored Ferdinand being in 
league with Frater Gregory (see Martin uzzi) to free Transyl 
vama from the Turkish suzerainty, Sohman sent a large army 
under Sokolh Mohammed Pasha into Hungary Lippa and Temes 
vAr were taken but a victory of the Persians m the East forced 
Sohman to sign an armistice in 1553 and invite Austrian dele 
gates to Constantinople to negotiate for peace Ihc negotiations 
failed and war continued with atrocities on both sides till 1561 
On June i, 1562, peace was concluded between Sohman and 
Ferdinand, who had been crowned emperor Ferdinand undertook 
to pay all his arrears of tribute to Turkey and to continue a yearly 
payment of 30,000 ducats, to leave TemesvAr and other towns to 
Sohman, to recognize the independence of John Sigismund in 
Transylvania and to withdraw all his Habsburg claims to inter 
ference in Hungary 

In 1564 Ferdinand died and Maximilian II succeeded him 
Maximilian attacked Tokaj which was m Turkish possession and 
let the tribute fall into arrears Sokolh Mohammed Pasha, the 
new Turkish grand vizier, desired to wipe out the disgrace of a 
naval defeat in Malta which had ended m the death of Admiral 
Torgout, and Sohman m 1566 led an army mto Hungary, although 
72 years old He died during the siege of SzigetvAr but his death 
was kept secret by Sokolh till the fortress fell Thus Sohman 
after ruling 46 years in life, ruled 46 days after his death, until 
his son Sehm ascended the throne and reached Belgrade 

On the Asiatic frontier m 1526 Shah Tahmasep of Persia had 
taken Tabriz from the Turks while Sohman was fighting at 
MohAcs On Sohman’s return he set out for Persia with an army 
conquered the Armenian plateau and joined another Turkish army 
commanded by Ibrahim Pasha which had already recaptured 
Tabriz The Persians retreated without fighting and m 1534 
Soliman took Baghdad 

In 1535 the French Ambassador, Jean de la Foret negotiated a 
treaty between France and Turkey by which certain judicial and 
economic privileges were granted to France This marks the be 
ginning of the capitulations, which, started when Turkey was a 
powerful empire, were only the means of procuring an easy 
market for Turkish goods m France, but led to political comph 
cations and became the pretext for exploiting Turkey in her de 
cadent days In 1555 Sohman concluded a treaty of peace with 
the Persians at Amasia after conquering Georgia, the Armenian 
plateau and Erzerum 

Mohammed the Conqueror began the building of the Turkish 
navy but it was during Sohman’s reign that Turkey became a 
first-rate sea power At no other time has Turkey had such a 
large number of famous admirals Sohman had conceived the idea 
of using the renowned corsairs who raided the Spanish and Irish 
coasts and he had engaged Haired-din Barbarossa (see Bar 
barossa) He was the son of a Turkish sepahi, Yacoub, a Mace 
donian, and his mother was Greek, his native place being Mitylene 
He presented to Turkey Algiers which he had personally con 
quered, and he formed what was called Garh-Ojaklan (the States 
of Barbary) This was a military organization which adminis 
tcred Algiers, Tunis and Tripoh Barbarossa took Turns but was 
dnven out by the fleet of Charles V who devastated Tunis and 
destroyed mosques and valuable libranes because the Turks had 
converted churches into mosques m Hungary Barbarossa’s great 
cst naval victory was in 1538 when he defeated the combined 
fleets of the emperor and the pope and of Venice under the com 
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mand of Andrea Dona off Prcveza He took Castel Nuovo and 
a few islands of the Archipelago and he restored Morea to the 
Turkish empire Torgout (known as Dragut in the west) was an** 
other famous corsair who had ravaged the ItaUan and Spanish 
coasts and was now engaged by Soliman He captured Tripoli 
from the Knights of Malta and was appointed its governor He 
died in 1565, after an unsuccessful attack on Malta Pial 4 Pasha, 
Piri Reis, Salih R^is, Seidi Ah R^is, were other renowned ad* 
mirah of this period Pin R6is and Salih R6is conquered the 
coasts of Yemen and Aden as far as the Gulf of Basra Pin R6is 
compiled a detailed sei-atlas (Bahn^) of the Aegean sea and of 
the Mcditerranein He also conquered Muskat and Ormuz but 
was finally defeated by the Portuguese and executed by the sul- 
tan in Egypt because of his defeat Seidi Ah Reis, a distinguished 
mathematician succeeded him in the command of the fleet and 
was also defeated by the Portuguese He escaped to the Indian 
ocean with three ships on which he lived for three years, then he 
landed and reached Turkey by land He wrote his travels (Mtrat 
til Menmhk) a mathematical book on the astrolabe and a book 
called Muhit (Ocean) on the navigation of thfc Indian Seas 

The Ottoman State in the 16th Century. — Until the time of 
Sohman the Ottoman State gradually evolved from a society whose 
institutions were fund imentally nomadic The piower was divided 
between two classes the military class representing force and the 
ulema representing religion Ihe ulema was occupied with re 
ligious questions and civil transactions based on religious princi- 
ples the judges belonged to this class, but their judgments were 
executed by the military All executive power centred in the mill 
tary and the sultan himself whose autocratic person was the sym 
bol of this power was nominally a common soldier The viziers, 
the leading administrators were ilso soldiers During war the 
governing body accomp inied the army this beii\g the chief char- 
acteristic of a nomadic system Up to the time of Mohammed 
the Conqueror the medresse^ (the educational institutions where 
the ulema were educated) in addition to theology taught medi- 
cine, mathematics and physics derived from Arabic sources Dur- 
ing the reign of bohman these subjects received serious attention 
ind had sfiecial institutions devoted to them The laws which pre 
ceded the time of boliman and which were amended during his 
reign were mostly derived from the i^herta (religious laws) or from 
nomadic traditions and customs The religious and the communal 
affairs of the raya (Christian subjects) were left in the hands of 
their own religious bodies The jinissanes (kapt kult — slaves of 
the palace) who comprised the most important part of the army 
received their military training in s|x,cnl barracks and received 
pay The more intelligent among them were sent to a school at 
tached to the palace cilled the Enderoun-i Humayoun They were 
taught the Muslim humanities (Persnn ind Arabic) music and 
practical arts and crafts 

Sohman s administration was relatively, one of the best of 
his time The Christian population in Morea preferred the Turkish 
rule to that of the Venetians, and some Hungarian villages chose 
Turkish rule of their own accord Financially Turkey was m a 
good position she had been enriched by the addition of prosper- 
ous lands, the revenue was 183 000 000 aspres, and no new tax 
was levied during this reign The countries belonging to the em- 
pire were administered in two different ways One part was ruled 
by the central government and consisted of 24 vilayets (prov- 
inces), four of which were m Europe and 20 m Asia and Africa 
The second part was more or less self governing under the 
suzerainty of the sultan and consisted of the kingdoms of Hungary 
and Transylvania the principalities of Moldavia and Wallachia, 
the khanalik of Crimea and the sherifate of Hejaz The Garb- 
Ojaklan (the States of Barbary), consisting of the provinces of 
Tripoli, Algiers and Tunis, had semi independent governors who 
selected their own administrative bodies and later were empowered 
to make independent treaties The sherifate of Mecca was ruled 
h> the descendants of the prophet under the sultan as suzerain 

'Vfter the conquest of Constantinople and the transfer of the 
capital to the imperial city the Turkish system was somewhat in- 
fluenced by that of the Byzantine empire The affairs of state 
were discussed at the imperial Divan over which the sultan pre- 


sided until the reign of Mohammed the Conqueror after which 
the sultans thought it more in keeping with their imperial dignity 
td hear the proceedings from behind a grating The permanent 
members of the imperial Divan consisted of seven viziers (pashas 
with three horse tails), the grand vizier being the chief of these 
and invested with supreme power by the signet of the sultan He 
held the title of serdar^t^ekrem (generalissimo) when in command 
of the army, in which case one of the other viziers remained be 
hind as kammekam (lieutenant) The viziers m the Divan were 
called kubbe (cupola) viziers since they met under a cupola The 
following dignitaries could attend the council — 

The kadi askers of Rumelia and Anatolia (the two highest 
judges of the empire), the kadt of Stamboul (the judge of Con 
stantmople), the defderdar (the minister of finance), the ntshanp 
(keeper of the great seal), the yemchen agassi (the chief of the 
janissaries, who was responsible for the administration of disci 
phne of the corps) Later the office of Sheik ul Islam was insti 
tuted as the supreme authority relating to the ulema and the sacred 
law The general secretary of the Divan was called the rets ul 
kutab and later became the minister for foreign affairs and Captain 
Pasha (chief admiral of the fleet) 

Each vilayet was governed by a pasha (two horse tails) called 
a beyler-beyt These provinces were divided into sanjaks, each 
being governed by a pasha (one horse-tail) called a mtr t mtran 
The sanjaks were divided into kazasy each being governed by a 
kadi and the landowners elected by the people 
The Turkish army during Soliman’s reign numbered between 

200.000 and 300,000, and was one of the best disciplined and best 
equipped of the time The army consisted of, firstly, the jams 
saries who were recruited from among Christian boys and prisoners 
of war, and were trained and quartered in barracks and received 
pay, and secondly the feudal levies called jehelu The janissaries 
comprised the jebep (infantry, artillery, transport), the upaht 
(cavalry), azarhlar (responsible for the maintenance and repairing 
of the warships in ports), the bostanjt (the imperial life guards 
and garden guards) the aktnjt (troops numbering from 60 000 to 

70.000 who earned out forays in the enemy’s country) and the 
serden kajdt (storm troops) 

The land was divided into several categories of fief — kkas 
ziamety timer y vakufy yurkhk ojakhl The tithes (revenues) of 
these lands were apportioned to the princes, the viziers, beyler 
beyis, the defterdars as salaries They were not hereditary A fief 
wluch had more than 100,000 aspres of tithes was a khas one 
from 20,000 to 100,000 a ziamct one from 3 000 to 20,000 a tmar 
During the war the fief holders joined the army with the forces 
they raised known as jebelu The revenues of the fiefs known as 
vakuf were used for the upkeep of mosques medressesy schools 
hospitals, asylums and fountains The yurkhk ojakhl were tht 
fiefs on the frontiers and their revenues wert given to the frontier 
guards and were hereditary The grant of a fief was conditioned 
by obligatory residence The peasants owned the land which they 
cultivated so long as they paid the tithes to their landlord The 
security of tenure of the Turkish peasant has prevented anv 
revolution centring around the land problems in Turkey 
Selim II ( 156 ^ 1574 ). — Selim II, after pacifying the jams 
sanes with payments, tried in vam to undermine the power of 
SokoUi, the grand vizier, and finally found himself obliged to let 
the country be ruled by that great statesman, who gave the penod 
his name The conquest of Samos was completed and the risings 
in Yemen suppressed by Sinan Pasha In 1568 the peace between 
Austria and Turkey wis renewed for eight years With the idea 
of joining the rivers Don and Volga by canal so that a fleet might 
be sent to the Casi>ian sea Sokolli attacked Astrakan but failed in 
his project TGrkish historians credit him also with the intention 
of opening a Suez canal Cyprus was invaded by the Turbsh army 
under the command of Lala Mustafa Pasha, who violated the 
Capitulations of Famagusta (1571) by executing the Venetian 
commander, Marco Antonio Bragadino, and aroused strong feel 
ing against the Turks Venice, Spam and the pope umted in a 
Holy League against Turkey and their combined fleets under the 
command of Don John of Austna severely defeated the Turkish 
fleet at Lepanto (i5[7i) A year later the advance of a new Turk 
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ish fleet commanded by Kilij Ah Pasha caused Venice to break 
from the League and conclude a treaty with the Turks (March 
7, 1573) In 1574 Sinan Pasha and Kilij Ah Pasha recaptuied 
Tunis and ravaged Sicily Selim died m 1574 He was known as 
the “sot,” and passed his time in drink and debauchery The de- 
cadence which set in might have gone furtlier if SokolU had not 
administered the empire 

Murad III (1574-1595) — Murad, behm’s son, opened his 
reign by murdering his five younger brothers He also tried to 
undermine Sokolli’s power and in sfiite of his advice opened a war 
with Persia which lasted 12 years The Turks conquered Shirvan, 
liflis and Daghistan and peace was concluded when Abbas, the 
successor of Tahmasep was firmly established as shah of Persia 
Sokolli’s efforts to build an observatory m Stamboul were opposed 
by fanatical opinion, and his assassination, which soon followed, 
IS said to have been due to the sultan This threw the country 
into disorder, for there was no man who had Sokolh’s strength and 
authority to oppose the harem intrigues and corruption The 
janissaries, refusing to accept a debased coinage that was called 
Jewish money ’ mutinied throughout the empire This mutiny 
hid scarcely been suppressed when in 1593 the uncertain peace 
between Austria and Turkey degenerated into a regular war 
which IS known as the “Long War ” This was due to Hassan 
Pasha the governor of Bosnia, raiding the Austrian frontiers and 
attacking Sissek The Austrians and the Hungarians together 
routed the Turks in kulpa with gre it slaughter Sinan Pasha the 
grand vizier, marched on Hungary with a large army, and war 
continued for 14 years Bribery, which had become widespread in 
the country, corrupted the army as well, and there was no office 
which was not susceptible to the bribe of the highest bidder 
Shim'll Pasha, one of Murad s counsellors, openly boasted of hav 
ing nude a sultan take bribes for the first time V6sp(^rem and 
Rial) were conquered by the Tuiks but the Moldavian and Wal 
lachian revolts checked further victories The Sultan’s Venetian 
wjie Safi6 Sultana (Baffo) for many years ruled as his onlv wife, 
accepted bribes and interfered m state affairs, influencing the 
Porte’s relations with Venice In later years she had rivals and 
J irifrcda Kadin, the chief palace woman rose to power because 
of the many beautiful slaves she bought the sultan and the new 
torms of entertainment she introduced, including dwarfs and 
clowns Murad had 103 children from different wives He died 
in i!;95 after a hfe of debauchery The cipitulations with France 
were renewed m 1581, those with Venice in 1589 In 1578 capitu 
Iitions were signed with the grand duke of Tuscany for the first 
time md with Great Britain for the first time m 1580 The first 
British Ambassador sent to Turkey was William Hairbone Eliza 
both 111 her letter to the sultan urges as a special claim to his 
friendship their common mission to fight the “idolaters,” an inter- 
esting example of diplomacy 

Mohammed III (159^1603) — Safi6 Sultana (Baffo) who 
wielded such a strong influence as wife continued to do so as 
mother during this rtign The new sultan began by murdering 19 
of his brothers The war m Hungary became chronic and intrigues 
between Sinan Pasha and Terhad Pasha for the position of grand 
vizicr led to frequent changes of command in the army, with dis 
astrous results Sinan persuaded the sultan to command the 
army in person, with good results at first for in 1596 the Turks 
recaptured Erlau and in three days defeated the allied armies at 
keresztes Because the sultan was anxious to return to his easy 
life m the capital and because the undue severity of Sicala Sinan 
Pasha was causing the Anatolian troops to desert, the Turks did 
not gam much by their victory Ibrahim Pasha, Safie Sultana’s 
favourite became grand vizier through her influence and she sold 
by proxy all the high offices of State In 1598 Raab, Totis, Ves- 
per^m and Pappa were lost by the Turks In 1599 overtures for 
peace were made by all sides without result The unique military 
achievement of this campaign was that of Tiraki Hassan Pasha 
who m 1600 captured kanizsa A year later the attempt of the 
archduke Ferdinand to retake it at the head of 30,000 men was 
defeated Mihtary mutimes and Jelah insurrections broke out m 
the interior and Shah Abbas marched on Tabriz and Envan, when 
the sultan died xn 1603 
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FROM THE 17TH CENTURY 

Ahmed I (1603-1617) — Ahmed I ascended the throne at the 
age of fourteen The war with Persia continued fitfully during his 
reign The Turks recaptured Gran m Hungary Transvlvmu 
passed to the suzerainty of Turkey of its own accord Stephen 
Bocsk, a member of its own aristocracy was appointed king Bui 
the contmual mutinies of the janissaries and the rev crscs m PerM 1 
forced Turkey to sign for the first time at Sisvitorok a treaty of 
peace on terms of equality with Austria Austria was freed from 
future tribute to Turkey by paying 200000 ducats down, and 
for the first time the emperor was referred to as padishah m the 
official Turkish documents A treaty of peace was also concluded 
between lurkey and Persia m 1611 Persia giving to Turkey as 
indemnity a million pounds of silk Kuyujt (pitman) Muriil 
Pasha, so called because he threw the bodies of rebels into pits 
suppressed the Jelalh risings in Anatoha Friendly relations with 
Poland were restored 

Ahmed I was of a religious disposition and left the affairs of 
the state to his grand vizier His wife, Mihn Mah kussem Sul 
tana, daughter of a Bosnian priest who entered the palace at the 
age of 14, IS one of the most dramatic figures of Turkish histor\ 
To prevent the usual murders of members of the dynasty it was 
decided that the eldest male of the family should succeed to the 
throne Ahmed died in 1617 

Mustafa I and Osman II (1617-1622) — Sultan Mustafi 
being an imbecile was declared incompetent to rule and Osmin II 
ascended the throne SokollTs idea that friendship with Persia 
would J^e politically to the advantage of the empire was idopted 
by the sultan and peace was concluded with Pcrsii Moldavia re 
volted and joined the Poles and Osman marched on khotin The 
expedition was a failure and diminished the prestige of the sultan 
From his contact with them he knew how utterly degenerate and 
useless a body the janissaries had become and decided to disci 
pline and reform them He pretended to go on a pilgrimage to 
Mecca with the intention of marching back to the capital with a 
loyal and well disciplined armv which he hoped to laise m Syria 
and Arabia When a rumour of this reached the janissaries they 
revolted After marching the suit in through the streets of Istam 
boul and exposing him to ignominious insults they killed him 

Mustafa I (1622-1623), Murad IV (1623-1640), Ibrahim I 
(1640-1648) — Mustafa I was once more dragged to the throne 
by the janissaries but he soon abdicated m favour of his nephew 
Murad IV , still a minor lill the sultan was of age the empire 
was m the hands of his mother, kussem Sultana, who had to cope 
as well as she could with the mutinous amiy and the corrupt state 
The army chose the grand viziers and massacred them when the\ 
wanted a change kussem Sultana had to open the Treasury to 
appease these revolts, which depleted the finances still more 
When Murad IV was of age he restored order by one of the 
bloodiest reigns of terror Marching on Baghdad and Envan he 
recaptured them from the Persians, repeating the atrocities which 
the Persians themselves had committed He concluded a peace 
with Persia which fixed the Tureo Persian frontiers still m exist 
ence On his return he murdered all his brothers with the exception 
of Ibrahim and continued to terrorize his officials by frequent 
executions He died in 1640 

Already weak in mind Ibrahim I , his successor, was incompetent 
to rule He devoted himself to pleasure and was ruled by the 
women in the palace while his mother kussem Sultana once 
more took the reins ot power Shaker Pare, the sultan s story 
teller enthialled the sultan with her stories and made her fortune 
selling the highest positions of state The reign of Ibrahim, which 
IS called the “sable and ambergris period ’ owes its name to a 
story of hers Even the high dignitaries of the empire were em 
ployed in collecting sables It is not surprising thit complete an 
archy reigned throughout the empire, the capital included A 
campaign against Crete, which belonged to the Venetians who had 
burnt some Turkish ships, began during this reign, but continued 
for 25 years lor the first time the Dardanelles were closed bv 
Venetian ships, which caused a famine and led to a revolt Ibra 
him wanted to massacre the Christians, but the tdema were able 
to restrain him The change of the residence of the ambassadors 
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from Stamboul to Pera dates from this event Ibrahim was de- 
throned during a mutiny and killed 
Mohammed IV ( 1648 - 1687 ) ^Mohammed IV, the seven- 
year old sultan, succeeded his father and for another eight years 
the affairs of state were in the hands of Kussem Sultana, his 
grandmother The janissaries had supreme power, monopolizing 
everything even the sale of bread Mohammed’s mother, Turhan 
Sultana, tried to get the power into her hands and the period of 
anarchy and mismanagement was prolonged by the struggle be- 
tween the two women, each depending on a different military 
party Turhan Sultana accused her mother in law of trying to 
poison the boy sultan and one evening she contrived that her 
party should invade the palace and surprise Kussem Sultana m 
her room Kussem Sultana’s great oratorical powers, which had 
enabled her to control janissary nsings, failed to save her life and 
she was strangled with the cords of her bed curtain Turhan Sul- 
tana now put Kuprullu Mohammed Pasha into power as grand 
virier He restored order m the army by very drastic measures, 
rebuilt an efficient navy, defeated the Venetians and recaptured the 
island of Lemnos and other islands The improved condition of the 
army led to the pacification of Transylvania which was m revolt 
Kuprullu Mohammed Pasha died after being in office five years 
and his son Kuprullu Fazil Ahmed Pasha became grand vi/ier 
In 1663 disturb inces in Transylvania caused the Turks to attack 
the Austrians At first Turkish arms were victorious but the 
French, who had been alienated by the haughty demeanour of the 
Kuprullus sent help to the Austrians under Montecuculh the 
Austrian general and the Turks were defeated at the battle of 
St Gotthard abbey and were forced to consent to the Treaty of 
Vasvdr (Aug 10, 1664), by which a truce of 20 years was agreed 
upon Trinsylvinia wis evacuated but remained tributary to 
Turkey The Tuiks retaliated on the French by depriving those 
Catholics who were under French protection of some of their 
privileges in the holy places and granting them instead to the 
Orthodox Church The Cretan campaign was still in progress 
ind the French were helping the Venetians, but the Turks took 
Candia and a treaty was signed m 1669 between the Venetians and 
the Turks which left Crete m the possession of Turkey while the 
fortresses of Suda, Spinalonga and Grabusa remained Venetian 

Events in the Ukraine led Turkey into war with Poland in 
1672 Fht lurks captured Kamenetz, Lemberg and Lublin The 
Poles sued for peace and a treaty was signed m 1672 at Buczacs 
whereby Podolii was ceded to Turkey, Ukraine left to the Cos 
sacks, and Poland consented to pay Turkey an annual tribute of 
22,000 sequins But John Sobicski, who ascended the Polish 
throne, refused to abide by the terms of this treaty and war was 
renewed and continued till 1676 when the Treaty of Buczacs was 
reaffirmed, both parties abrogating the tribute clause 

Kuprullu Ahmed Pasha having died, Kara Mustafa Pasha suc- 
ceeded him as grand vizier A man of great military ambitions, he 
led Turkey into i scries of unnecessary wars The first was against 
the Russians, and although the Turks conquered Cehrin at the 
beginning their losses were so great that they signed a treaty at 
Radzin (Jan 8, 1681) ceding the disputed territory to Russia The 
internal disputes in Austria due to Protestant persecution caused 
Kara Mustafa Pasha to violate the truce signed by Ahmed 
Kuprullu and lead a vast army against Austria which laid siege to 
Vienna The emperor and his court fled from the capital when 
John Sobieski of Poland saved the Austrian cause by attacking 
the Turks m the rear and defeating them This kindled the cru 
sading spirit in Europe against Turkey and an alliance between 
Austrii, Venice the Pope, Poland, Russia, Malta and Tuscany 
was formed and some of them attacked different parts of Turkey 
The Austrians made conquests in Hungary, the Venetians in 
Greece, the Russians in Crimea and the Poles in Podolia Turkey 
tried m vain to get France to join her against this general alliance 
Fht janissaries mutinied and Mohammed IV abdicated in favour 
of his son 

Solimanll (1687-1691), Ahmed U (1691-1695), Mustafa 

II ( 1695 - 1703 ) — Kuprullu Fazil Mustafa Pasha was made grand 
vizier, and, true to the tradition of his illustrious family, he re- 
stored order m the army and in the fleet, and by wise ^nd tolerant 


administration won the sympathies of the non-Muslim subjects 
Austria captured Erlau, entered Transylvania and reached Bel- 
grade and Uskub, but Kuprullu Mustafa Pasha drove out the 
Austrians and recaptured Belgrade He also defeated the Rus 
sians in Cnmea Mustafa Pasha went as far as to distribute seeds 
for the crops of the people of the recaptured countnes In 1691 
while the Turkish army was fighting in Morea Sohman II died 
and was succeeded by his brother Ahmed II 

The Turks Were defeated at Slankamen m Hungary under 
Kuprullu Mustafa Pasha who was slam on the battle field An 
attack on Peterwardein was equally a failure and the Venetians 
captured the island of Chios In 1695 Ahmed died and was suc- 
ceeded by his brother Mustafa II 

Chios was recaptured and the war with Austria continued under 
the command of the new sultan The Turks conquered Lippa and 
defeated the Austnans and the Austrian field marshal von 
Veterani was killed But the Russians took Azov and in 1697 the 
Austrians under the command of Prince Eugene defeated the 
Turks at Zenta on Theiss The war was ended, on the pressure of 
Venice Holland and England by a series of treaties with Austria 
Poland and Venice concluded at Karlowitz (Jan 1699) By the 
terms of these treaties Turkey retained the Banat, Austria kept 
Transylvania, Poland restored the places captured in Moldavia but 
retained Kamenetz, Podolia and Ukraine, Venice retained the 
Morea and Dalmatia and a two years’ truce was signed with Rus- 
sia In 1 700 Azov was ceded to her by a separate treaty During 
this time Hussein Pasha, again a Kuprullu, was grand vizier, but 
his efforts to introduce order into the country were frustrated 
he was driven out of office, and a fresh revolt of the janissaries 
forced the sultan himself to abdicate He was succeeded by his 
brother Ahmed III 

Ahmed III ( 1703 - 1730 ) — Ahmed began his reign by con 
ceding the demands of the janissaries and accepting their chosen 
grand vizier Charles XII of Sweden, having been beaten by 
the Russians at Poltava, took refuge m Turkey and was invited 
to reside at Bender This involved Turkey m another war with 
Russia which had already sent troops across the frontiers in pur 
suit of Charles XII (1710) Baltaji Mohammed Pasha, m com 
mand of the 1 urkish army, was induced by her entreaties to grant 
the Empress Catherine a peace less to Russia’s disadvantage than 
her defeat merited Azov was left to Turkey, Russian fortresses 
on Turkish frontiers were razed, Russia consented to the return 
of Charles XII and renounced all claims over the Tatars in 
Cnmea and in Polish territory As the hospodars of Moldavia and 
Wallachia had assisted Russia during the campaign they Wert 
punished and Phanar Greek notables (see Phanariots) governed 
these principalities till the Greek insurrection of 1821 Venice was 
next to be punished for having incited the Montenegrins to revolt, 
and having invaded Bosnia and having captured Turkish ships in 
the Mediterranean In 1715 Turkey declared war against Venice, 
quelled the Montenegrin revolt, captured Modon and Coron and 
with her fleet took the islands of Tinos and Cerigo, as well as 
the remaining Venetian fortresses in Crete Austria intervened, 
urging Turkey to cede to Venice certain places in Dalmatia as 
compensation for her losses in Morea This led to a declaration of 
war against Austria m 1716 The Turkish army was routed near 
Peterwardein, and pursued by the Austrian army led by Prince 
Eugene, which took Belgrade and overran the Banat (1717) The 
Turkish army then retreated to Adrianople By the mediation of 
England and Holland the Treaty of Passarovitz was signed on 
July 21, 1718 Belgrade, a part of Vl^allachia and Banat passed 
to Austria, and strongholds m Albania and Dalmatia to Venice 
This treaty wa5 signed by the grand vizier Ibrahim Pasha who is 
accused of having betrayed Turkey by accepting it, Ibrahim 
Pasha bemg a man of epicurean tastes which the sultan shared 
The craze of the time in the capital was the cultivation of tulip 
gardens and has given to this period of Turkish history the name 
of the ‘Tulip Penod ” It created a definite literary school under 
Nedim, the greatest Turkish lyric poet But popular murmunngs 
against these costly pleasures became such that the grand vizier 
had to seize the occasion of the Persian defeat by the Afghans to 
annex several parts of Daghistan in Persia in order to appease the 
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bellicose spint of the janissaries This led to a complication with 
Russia, but the intervention of France resulted in a treaty be- 
tween Russia and Turkey which was signed m Constantinople 
(June 30, 1724) The treaty allotted Baku and Derbend on the 
Caspian coast to Russia 

The news of the defeat of the Turkish army by the Persian 
army under Nadir Kuli Khan led to a nsing of the mob under 
the leadership of Patrona KhaUl, a bath waiter The grand 
vizier was killed and the sultan forced to abdicate (1730) 
Mahmoud I succeeded This is the only Turkish rising which 
had not originated m the army The printing-press first came into 
use m Turkey at this time 

Mahmoud I (1730-1754) v— Patrona Khalil was killed and his 
followers dispersed after the accession of Mahmoud I The war 
continued with Persia and Nadir Kuli Khan, after his successes in 
‘Iraq and Envan, seized the Persian throne In 1736 a Turco- 
Persnn treaty was signed whereby all territory conquered since 
the reign of Murad IV was returned to Persia Russia also re- 
turned the Persian territory she had annexed, thus laying the basis 
of a Russo Persian alliance against lurkey 

The question of the Polish succession once more led Turkey into 
war France had put forward as her claimant to the Polish throne 
Stanislas Leszcynski, while Austria and Russia supported the 
claims of Augustus III , the elector of Saxony, although Russia 
had bound heiself by the treaties of 1711 and 1 720 to abstain from 
interfering with Poland The Russian candidate was forced upon 
Poland, whereupon France declared war on Russia and Austria, 
and then urged Turkey to join her Turkey had a grievance m that 
Russia had refused to allow the Crimean troops to march through 
Daghistan during the Persian campaign so she declared war m 
spite of the joint efforts of England and Holland Before waiting 
for a declaration of war a Russian army under Marshal Munnich 
<^tormed the isthmus of Crimea, devastated the whole peninsula, 
md captured Azov and Kilburun ind a year later, Ochakov The 
sta Powers of the west mediated to restore peace and the repre- 
sditatives of the belligerents met in Nitmirov in 1737 to arrange 
terms But Austria put forward new claims to the principalities 
and the Balkan peninsula which were refused by Turkey, where- 
upon she revealed the existence of a secret alliance with Russia 
md threatened to fight for her new claims Accordingly her army 
marched on Bosnia and Wallachia, capturing Nish m Serbia But 
the tide of war turned against both Russia and Austria, Ochakov 
and Kilburun being recaptured by one Turkish army while another 
trussed the Danube and penetrated as far as the Banat In 1739 
Turkey consented to negotiate peace and a conference opened m 
the camp of the grand vizier who was marching on Belgrade The 
preliminaries were signed under the mediation of the French am 
bassador Villeneuve, for whose services the Porte reaffirmed the 
tapitislations which I ranee had already obtained After the 
entrance of the grand vizier into Belgrade the definitive treaties 
of peace were concluded with Austria and Russia (Sept 18, 1739) 
Austria gave up Belgrade and the rest of the territory south of the 
Save which she had gained by the Treaty of Passarovitz The 
treaty with Russia provided that the forts of Azov should be razed, 
and that Russia should have no warships on the Sea of Azov or 
on the Black Sea The Kabardias were to remain independent as 
a buffer state between Turkey and Russia Turkey consented to 
discuss the question of recognizing the tsar’s claim to the imperial 
title of padtshah and admitted his right to send representatives to 
Constantinople 

Two years after the Treaty of Belgrade war broke out with 
Persia because of Nadir Kuli Khan’s attempt on Mesopotamia, 
and It continued from 1743 fo 1746 with varying fortunes When 
peace was signed Turkey retained the frontier fixed at the time of 
Murad IV and Persia procured a few privileges for her pilgrims 
to the holy places Turkey refrained from taking part in the War 
of Austrian Succession m spite of the efforts of France, and she 
maintained a peaceful attitude during the disorders which followed 
the death of Nadir Kuh Khan in Persia The sultan died m 1754 
and was succeeded by his brother Osman III (1754-1757) The 
only noteworthy events of the latter’s reign were the first Wahhabi 
rismg and the issuing of the first order for veiling women’s faces 


Mustafa m (1757-1773) — Koja Raghib Pasha the grand 
vizier at the accession of Mustafa III , sent an envoy to Berlin 
and a treaty of friendship and commerce was signed on March 
12, 1761 While he was alive Koja Raghib Pasha kept the sultan 
out of war He controlled Turkey’s foreign affairs while the sul 
tan, who was of a fanatical disposition, concerned himself with the 
dresses and the veils of women He projected an alliance between 
Turkey and France, but France and England having differences 
over the Indian possessions, such a treaty might have affected the 
English interests among the Muslims and m consequence Porter 
the Bntish ambassador m Istamboul, used his influence against it 

Before long events in Poland drew Turkey into the general war 
Catherine II of Russia tried to put her favourite, Stanislas 
Poniatowski, on the Polish throne on the death of Augustus III 
The Poles complained to the Porte and urged Turkey to fight 
Russia The sultan at first contented himself with protests but 
Russia had violated the neutrality of the Kabardia while in Serbia 
Moldavia and Montenegro the Russian monks carried on seditious 
propaganda against Turkey Turkey issued an ultimatum to Rus 
sia demanding that she withdraw her army from Poland On her 
refusal war was declared Turkey procured the neutrality of Eng 
land, Holland and Sweden in this war, md Austria undertook to 
remain neutral in return for certain privileges Nevertheless Tur 
key had entered the war without preparations The Turks were 
first defeated by the Russian forces in Georgia, Crimea and 
Kabardia, and on the Dniester, the Russian Baltic fleet under 
Alexei Orloff reached Morca and incited the inhabitants to revolt 
The Turkish fleet was burnt near Cheshme by the Russian fleet 
under the command of a Scottish admiral The Turks were de 
feated in Kartal by Russia, who invaded the principalities, and 
reduced the fortresses on the delta of the Danube and on the 
Dniester In 1771 the Crimea was conquered by the Russians 
Although the Austrians had undertaken to mediate and to assist 
the lurks they preferred to take a share m the partition ot 
Poland After a fruitless conference at Focshani the Russian rep 
resentative at the Conference of Bucharest (177s) issued an 
ultimatum demanding the free navigation of the Black sea and the 
Aegean sea for Russian trading vessels and warships the cession 
of Kilburun, and the right to protect the Orthodox subjects of 
the Sultan Turkey refused these terms, and the war continued, 
the lurks fighting hard in Silistna and Varna Mustafa died in 

1773 

Abdul Hamid I (1773-1789) — Abdul Hamid, his successor 
who had been kept m a cage for 43 ye irs, w is weak in his mind 
The abuses and disorders in the army and the palace were at their 
worst and the situation at home gave no hope of retrieving the 
external misfortunes of the state Turkey refused the mediation of 
Prussia, but when the Russian army reached Shumla she was 
forced to negotiate peace The Treaty of Kuehuk Kamarji 
was signed on the anniversary of the Treaty of Pruth (July 21, 
1774) which had been disastrous to Russia This was the most 
humiliating treaty the 1 urks had ever signed The treaty was the 
first political manifestation of the Eastern Question (gv), and 
the Turkish desire for reform on Western lines dates from this 
disastrous event The Tatars from Poland to the Caspian sea 
were given their independence, the sultan merely retaining his 
religious leadership as Cahph Russia retained Kilburun Kerch 
and Yenikale, while Akkerman Ismail, Ochakov and Bessarabia 
were restored to lurkey Moldavia and Wallachia became semi 
independent states under Turkey, excepting for the right of Rus 
sia to intervene in the appointment and dismissal of the hospodars 
The imperial title of padtshah was definitively conceded to the 
Russian tsars The Black sea and the Mediterranean were made 
free for commerce and navigation to both countries, and Turkey 
was to pay an indemnity of 15 000 purses to Russia The most 
important clause from the Turkish point of view was that which 
gave Russia the right to protect the Orthodox subjects of Turkey 
Ongmally this treaty only accorded to Russia the right to build a 
church in Constantinople and the right of making representations 
for the protection of the officials of this church, and Turkey under 
took to protect the Christians herself (Article 7 ) This clause 
was later interpreted as an inclusive protection of the Orthodox 
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Christians, and played a disastrous part in the subsequent history 
of Turkey Poland who originally caused the war, was not naen- 
tioned, having been partitioned m 1772 

Turkey took advantage of the respite to strengthen her frontier 
defences and to reform the janissaries Russia soon tried to annex 
Crimea, but 1 rupture was averted by French mediation, and also 
by the fact th it Turkey was not ready for war Turkey signed the 
Convention of Amah Kavak, March lo, 1770, whereby the Rus- 
sian partisan Shahm Girai was recognized as the khan of Crimea, 
md the terms of the Treaty of Kalnarji reaffirmed Five years 
later Russia annexed Crimea and Kuban, and Turkey was forced 
to sign the Convention of Constantinople on Jan 8, 1784, the 
stipulations as to the independence of the Tatars in the Treaties 
of kamarji and Amah Kavak being abrogated Catherine 11 *s 
triumphant entry into the Crimea and her interview with her ally 
Josfph II to discuss the partition ot Turkey together with the 
seditious Russian propiganda m Moldavia, Wallachia and Morea 
created a war party m Constantinople which was sustained and 
encouraged by the British and Prussian ambassadors War was 
declared The Austrians joined the Russians but were driven back 
by the Turks from Mehadia, who overran the Banat (1789) The 
Russians captured Khotin and Jassy and Ochakov, all of whose 
inhabitants were massiered, including the women and children, 
by the order of General Suvorov The news affected Abdul Hamid 
I so deeply that he died 

Reform had become so urgent and inevitable that of the two 
young sultans who succeeded Abdul Hamid I one gave up his 
lift for It and the other had to carrv out his designs for Western 
uition by the most sanguinary measures The ignorance, the 
despotism or the weakness of most of the sultans disorganised 
both the autonomous and the centrally governed provinces Be 
tween the Treaty of Karlowitz and the Treaty of kainarji, the 
ibscnce of discipline among the janissaries and their interference 
in the internal policy of the state upset the administrative machin- 
ery I he partially self governed States of Barbary (Tripoli Tunis, 
Algiers) hid become almost independent, keeping onl> a nomi 
nal connection with the empire and choosing their own chiefs 
called davt The Mamelukes who were allowed to stay in Egypt 
by Selim the Grim had become stronger, and with the help of the 
janissaries were taking up a hostile attitude to the Porte The 
Mamelukes m Baghdad did the same The recurrence of the Jelalli 
insurrections brought forward headstrong governors who ruled the 
country like feudal lords In Furopean Turkey the locally elected 
notables, cilled ayan, interfered m the administration This gen 
eral disorganization was partially remedied by the grand viziers 
belonging to the kuprullu family, but it continued worse than 
ever iftcr them The system of land tenure of the time of boli 
m in was violated The khas^ iimar and ziamet were seized by the 
central government, apportioned to the favourites of the sultans 
or the vi/iers and sometimes even sold to the highest bidder and 
lo people who were not ible to rule them or take part in their 
defence The number of the officials increased, and their short 
terms of office led to continual disorder The officials received 
tecs for their services, which made bribery prevalent on a large 
scale 

During the “long war” of the time of Murad III the army m- 
t reased disproportionately but its individual units were no longer 
trained in the barracks and their military value was next to noth- 
ing The sultans isolated themselves in their palaces, and led hves 
oi pleasure thus losing contact with the army They appointed 
incompetent commanders, and executed them if they were de- 
feated which paralyzed the initiative of those with a genuine 
ibility to commmd As the supply of provisions and ammunition 
was also in disordei, many deserted from hunger and lack of 
munitions Although the army decreased m numbers after the 
Treaties of Karlowitz and Passarowitz, the leaders of the janis- 
saries would mark any man m the street as a regular soldier, 
register his name, and put the pay m their own pockets, while the 
man himself went on with his own work All attempts so far had 
tailed to remedy these abuses To make matters worse, the fre- 
quent change of sultans, often brought about by the janissaries 
themselves meant accession presents which at times depleted the 


Treasury Then the Ireasury was refilled by debasing the coinage 
Science and Industry wmch were far advanced at the time of 
Soliman had taken no pan in the progress of the lytb and 18th 
centuries but had remained hopelessly mediaeval The offiaal 
class was mostly illiterate and the cadts who meted out justice 
were ignorant The Turks refused to learn any European 
languages and knew verv little of what was going on m the 
world When necessity arose they used the Christians and Jews 
as interpreters and became correspondingly dependent on them 
Few books on philosophy, mathematics and history were printed 
m Ahmed III ’s reign Onlv literature, especially poetry, flourished 
during this decadent age, and most of the greatest Turkish poets 
were of this time Textile industries, being patromzed by the 
sultans, also flourished The manufacture of implements of war 
and ammunition continued, partly because of the artisans who m 
hented then craft and partly because of the experts who were 
brought from the West for the purpose 
Selim III ( 1789 - 1807 ) — Selim III was the only prince ol 
the last centuries who had not been caged, which gave him an 
opportunity ot gre iter knowledge and a more normal view of tht 
world He was a passionate admirer of French culture, and he 
wanted Turkey to be equal wflh the Western Powers in every 
branch of progress It was m Selim s mind th it New Turkey 
originated, and with him the struggle for reform and progress 
began seriously, at the price of so many Turkish martyrs Ik 
hoped to bring the war to a victorious end and so acquire the 
necessary prestige for his reforms But it was not to be When 
the news of the Russian victoiy of kalas reached Constantmopk 
he called a council, enumerated the causes of defeat and dis 
aster, and proposed intern il reform as the only remedy He m 
sisted that the people should elect their own ktthudm (mayors) 
and notables {aymis) without the interference of the governors 
that an end should b( put to the unlawful tribute which the raya^ 
were made to pay, thit the army and the administration should 
be organized on a Western basis 
In the meantime one Austrian army defeated the Turks m ber 
bn and captured Belgrade, while another m conjunction with the 
Russian army captured 1 osclum On Aug 4, 1791, the new Aus 
trnn emperor, Leopold, who wis unf ivourable to the Russun 
alliance, made a peat with Turkey at Sistova through the media 
lion of England, Prussia and Holland, by which Belgrade was 
restored to Turkey But Russu, after dcicatmg the Swedes who 
were lurkey’s allies with Prussii, was free to carry out her polK> 
of extension in Turkey and the wir continued It wis about this 
time that William Pitt in England proposed the policy of preserv 
mg the integrity of the Turkish empire It appeared tirst in the 
form of friendly advice to Russia to make peace with Turkey 
which was rejected by Catherine II Turkey after several reverses 
on the field, made peace with Russia m 1792 at Jassy, the Dniester 
becoming the Turkish frontier m Europe 
Selim continued his reforms, especially m the army He formed 
a new corps, but m order to disarm the jealousy of the janissaries 
he aftiliated the new corps to them Military schools were opened 
the fleet reorganized, and instructors brought from Europe But 
his progress was interrupted by the war with France (179S) 
Bonaparte attacked Egypt, more indeed as a move against Eng 
land than against Turkey, as his aim was the closing of the route 
to India lurkey fought against France in Alliance with England 
and Russia Napoleon was beaten in Syria, the 1 tench fleet 
destroyed by Nelson at Aboukir, and the Ionian islands captured 
by the Turkish and Russian fleets Peace was concluded with 
France in 1802 The reactionary governors whose interests wire 
mjured by the new reforms continued to cause disorder m ever> 
part of the empire Pasvan Oglou the governor of Vidm, drove 
the peaceful rayas to revolt by his persecutions, and the msur 
gents chose Kara George (George Petrowitz) as leader and sue 
ceeded m taking Belgrade An army was sent to punish Pasvin 
Oglou, without result The revolt of the Wahhabis in Nejd became 
another source of anxiety which continued till the time of Mah 
moud II A marked renewal of trouble broke out with Russia 
over the principalities Constantine Ypsilanti and Alexander 
Murusi, hospodars of Wallachia and Moldavia, two instruments 
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of Russia, had <;aused nsmgs agamst the Porte which had led 1 resume the Russian wirs but tht misfortunts of these wars 
Turkey to dismiss them without the consent of Russia, thus vio- 1 aroused public opinion m Turkey against Frincc ind tunud it in 
lating the agreement of 1802 Russia and England protested, and j favour of England On June 5, 1809, a treaty wis signed m 
the two were replaced Put, encouiaged by the French ambassa- ' Chanak between England and Turkey the British repnstntUiVL 
dor, General Sebastiani, Turkey declared war against Russia, j being Sir Robert Adair A pcatc with Russia was also concluded 
although the British ambassador threatened to jom Russia against I on May 28, 1812, in Bucharest by the medation of Stnttord 
Turkey (Nov 6 iSoO) The Bntish fleet passed the Straits, an- | C mmng, the British ambassador who played i great ptrt in the 
chored off Istamboul and delivered an ultimatum, ordering Turkey | Anglo lurkish friendship The trcit) gave khotin Bender and 
to dismiss the French ambassador withm 24 hours and to make ' Akkerman to Russia, and confined the Eastern frontiers oi 
peace with Russia The Porte, encouraged by Sebastiani and by 1 Turkey to the lines of the River Pruth The clause which restored 
popular indignation at the presence of the ships, decided to resist i Serbia to Turkish suzeiainty was vague and gave rise to dispute^ 
The entire population of Constantinople helped to range a thou- [ The Turkish army marched into Serbii and appointed one Miiosh 
sand guns along both sides of the Bosphorus m one day The Obrenovitch as the governor of his district, he however raised a 
British fleet retired considerably damaged successful revolt against Turkey and ruled Serbia in semi mde 

In the meantime the reforms and the progress of the new pendenee Kara George, who had returned, was killed by him 
army were leading the janissaries and the eorrupt officials to and m 1817 he was design ited hcrcdit iry prince of Serbia 
make desperate efforts in opposition, and they were supported by During the war with Persia Russia had acquiitd the right from 
most of the reactionary governors In 1807 the garrisons on the Turkey to use temporarily the road from the Black sea to Iiflis 
Black Sea rose, under kabakji Mustafa, and killed their officers ‘ by way of the valley of Rion Phasis Russii desired to have this 
and all those who were known to be reformists The rebellion > district ceded to her by a secret clause m the Treaty of Bucharest 
became general and the aboution of the new troops was demanded j and the sultan had refused to ratify it But within a few years 
Ihe concessions made by the sultan in the hope of preventing 1 she acquired the high land between the Caspian and the Black sea 

further bloodshed only encouraged the rebels to make greater | and the low lands dong the coast between Anapa and Poti which 

demands and finally they dethroned him General Sebastiani is were nominally under the suzerainty of the suit in 
charged by the lurkish historians with inciting the janissaries j Such was the situation when a European guarintec of integrity 
Mustafa IV and Mahmoud II, 18081839 — Selim's sue- ! of Turkey was proposed at the Congress of Vienni, lu the belief 
cessor, Mustafa, abolished all the reforms, and anarchy continued that break up of thi Turkish empire would tndani^er the world s 
during his reign of 14 months In 1807, during the negotiations I peace It was decided, with the consent of the tsar Alexander 
between the Russian emix.ror Alexander and Napoleon at Tilsit that England, I ranee and Austria should trace cle irly the fron 
tor the partition of Turkey, Napoleon undertook to mediate tiers of the Turkish empire, whose integnt} th( Powers would 
peace between Russia and lurkey, if Alexander would withdraw undertake to guarantee The Porte deeming the propostl to be 
his troops from Wallaehia and Moldavia An armistice was signed a humiliating foreign intervention refused The return ot 
in Aug 1807 the Turkish army retiring to Adnanople In the 1 Napoleon threw the question into tht background and the lurk 

winter of 1807 a committee composed of the adherents of reform ! ish empire thus rem lined outside the 1 uropean eontert This 

m Rusjuk, persuaded Alemdar Mustafa Pashi, who had dis- Fastern Question (qv) which occupied the political history of 
tmguished himself in the Russian war, to march on Constantinople the 19th century can be summed up is the result of the conflict 
with an army of 20,000 knja All troops, with the object of of the following desiies Russii s ind Austria s desire to reach 
reinstating Selim and hio reforms Selim was killed by the jams the Mediterranean, the Bntish desire to prevent Turkey from 
sane s be lore Alemdar s army could entei the palace His nephew i obstructing the route to India, the desire of the non Muslim 
Mahmoud, a youth brought up in the tradition ot reform was j Turkish subjects foi independence which wis often conceded 
saved by Jevri kalfa, a woman in the pahee who threw ashes in under the demands for reform 

the eyes of the murderers and enabled the future Sultan to Mohammed Ah Pasha, the governor of Egypt who had become 
escape by the roof Mustafa IV was dethroned and Mahmoud known during the war with Napoleon, had proved his strength 
II, the last survivor of his line ascended the throne Mahmoud by putting to an end the Mameluke risings, ind his successful 
II appointed Mustafa Pasha giand vi/icr and issued a royal expedition against the Wahhabis in Hejaz had made him a 
proclamation ordering him to treat the people and their with popuhi hero as the saviour of the holy pi ices Another Ah 
justice and to re establish order As the Russian question was not Pasha, the ttpidtUnly, the governor of Morea who was keeping 
settled and the principal governors were ail trying to instigate the Greeks quiet m Morea by drastic measures but taking a 
revolts by declaring the reforms to be anti religious, and thereby rebellious attitude to the Porte was executed 
exciting fanatical resist mee, Mahmoud II based his arguments on The Greek Rising — ^The Greeks found this in opportune 
religious grounds and demonstrated the necessity of education moment to realize their ideal of nation il independence Theu 
ind reform m the name of Islam Alemdar Mustafa Pasha hopes had begun at the time of Peter the Great and were eon 
called a council in Constantinople to which he invited notables siderably strengthened by the attitude of Catherine II 
and influential men from all over the country The council de- Greek Independence, War oi) Their sieiet revolutionary 
elded that the new troops, under European instructors, were to society the Hctaina, was founded in Bucharest by the Greek 
be reestablished under the name of “Seymen 1 Jedid ' that the poet and patriot Constantine Rhigas, and, four years after his 
janissary organization was to be retained but reformed, those only j arrest and execution m 1798, it was revived m Odessa The 
nominally on the register and receiving pay without serving to be society passed into action with the help of Alexander \psilanti 
dismissed, and that the authority of the sultan was to be i son of hospodar Vpsilanti, a Greek who had become general in 
permanent The new grand vizier managecj to restore compara ' the Russian army and used his forces to support the Greek in 
tive order and began his reforms seriously, but while the Kirja*Ali 1 surgents in 1821 Tht em^x-ror Alcxinder s ivtision to sup 
troops who were loyal to him were on their Bairam leave the , porting a revolutionary, even against the inlidel Turks together 
janissaries attacked his home at night He pretended to parley ( with the preference of the population of the Danubiin pnn 
with them asking to have his womenfolk removed to a safe place , cipalities for the Turkish rule rather than that of the hated 
after which he promised to give himself up But when the women j Phanariotes considerably weakened the cause of the insurgents 
had been removed he opened fire on the rebels from his windows j This, the first serious rising was put down at the battle ol 
and fought them to the last shot, after which he blew himself up ! Dragasham on June 19, 1821 But the Greek rebels m Morea 
m the powder magazine under his house The janissaries, once had massacred dmost to extermination the native Muslims and 
more masters of the situation, resumed their massacres of the new the sultan retaliated by executing the Greek patriarch in C on 
troops, and forced the sultan to cancel all the reforms stantmople on the charge of being mstigitor of the slaughter 

The truce signed with Russia m 1807 had had no result, and | Russia, taking this up as an insult to the Orthodox Church, broke 
the war continued fitfully France had encouraged the Porte to | off relations with Turkey The European Powers used ever> 
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effort to avert a Russo Turkish conflict Metternich hoped that 
with tune and the moral and material assistance of European 
peoples the Greeks would of themselves achieve national inde- 
pendence On March 25, 1823, however, Canning induced England 
to recognize the Greek insurgents as a belligerent party The Rus- 
sian emi;>eror, jealous of this new influence m favour of the Ortho 
dox Chnstians of the East, called as a counterpoise a conference 
in St Petersburg, in April 1824 Neither the Turks nor the Greeks 
would abide by its decisions and the sole outcome of the con- 
ference was an offer of the joint mediation of Austria and Russia, 
which the Porte refused The sultan, finding himself unable to 
put down the Greek revolt, asked the aid of Mohammed Ah 
Pasha, the governor of Egypt, promising him the general governor- 
ships of Morea, Syria and Damascus in return The well dis 
ciplined Egyptian army and fleet entered the Morea under the 
command of Ibrahim Pasha, the son of Mohammed Ah The 
Greeks were clcfeited in June 1827, Athens once more was in 
the hands of the Turks, and Ibrahim Pasha was sending crowds 
of Greeks as captives to Egypt and replacing them by the jellahin 
(Egyptian peasants) An isolated Russian intervention, for which 
Russia was concentrating in the south, was prevented by the 
death of the emperor Alexander in 1825 Canning persuided the 
new tsar Nicholas I to call another conference in St Petersburg 
on April 4, 1826, as a result of which England was empowered to 
offer Turkey a settlement of the Greek question based on the 
establishment of Greece as a vassal and tributary State In case 
of refusal the two Powers, whether separately or in common, 
would take the earliest oppiortunity of enforcing a settlement 
Russia, meanwhile, issued a separate ultimatum tc the Porte for 
the satisfaction of her other grievances The Porte, though it 
resented new demands being made before the others were dealt 
with, was unable to resist and signed the Convention of Akkarman 
accepting the Russian demands which were the confirmation of 
the Treaty of Bucharest, the opening of the navigation of the 
Black sea to Russnn ships, seven years’ term of office for the 
hospodars of Wallachia and Moldavia, as well as the consent of 
the Russian ambassador m Constantinople before they could be 
dismissed and the recognition of the autonomy, where no Mushm 
was to reside except in the fortresses 

Mahmoud II , by a wholesale massacre on June 15, 1826, had 
crushed the jamssines and the defence of the empire was now 
in the hands of the new army The famous General Moltke was 
among the large number of French and Prussian instructors en- 
gaged for It Mahmoud also abolished wh it remained of the feudal 
system in the provinces The taxes were to be gathered by the 
Central Government The execution of individuals by the viziers 
Without trial and the confiscation of the property of wealthy 
persons deceased, or of persons executed by the State, was for- 
bidden by new regulations Mahmoud II himself discarded the 
turban and adopted the fez and the European costume, and 
ordered all the officials to do the same The fez remained the 
official headgear of the Turks till the passing of the “hat law” by 
the Turkish republic in 1925 

The Greek question was still unsettled In 1826, the Greeks 
formally asked for the mediation of England Canning’s objection 
to intervening unasked having thus been removed he invited the 
CO operation of Russia m making representations to the Porte 
which should be based on the protocol of St Petersburg and 
suggested measures of coercion m case of refusal, to this the 
tsar consented The coercion was to take the form of a pacific 
blockade of Morea, so as to force Ibrahim Pasha to evacuate 
the country by cutting off his supplies Austria and Prussia, m 
the conference of the five Powers of the Grand Alhance in London 
in 1827, protested agunst coercion of the Porte for revolutionary 
purposes, and withdrew, but on the suggestion of France the 
protocol was made into a treaty, and as the Treaty of London 
was signed by the three Powers on July 6, 1827 By its public 
articles the Powers agreed to secure the autonomy of Greece 
under the suzerainty of the sultan without any breach of friendly 
relations with Turkey But by additional secret articles it was 
agreed that in the event of the Porte not accepting the offered 
mediation, consuls should be established m Greece and an arm- 


istice proposed to both belligerents and enforced by the Powers 
The armistice, accepted by the Greeks, was refused by Ibrahim 
Pasha, pending instructions from Constantinople, though he con 
sented to keep his ships in the harbour of Navanno In the 
meantime the Greeks destroyed a Turkish flotilla off Salona and 
Ibrahim, taking this as a breach of the convention, set sail from 
Navanno northwards The Russian and French fleets joined the 
Bntish fleet at Navanno, and on Oct 20 attacked the Turkish 
and Egyptian fleets and destroyed them {see Navarino, Battle 
of) Turkey broke off diplomatic relations with the three Powers 
concerned, and the sultan issued a proclamation denouncing the 
cruelty and perfidy of the European Powers and summoning the 
Mushms to a holy war Canning had died and England had gone 
back to her policy of preserving Ottoman integrity, so the struggle 
that followed was restricted to Russia and Turkey Although 
Turkey was in the midst of confusion due to the destruction of the 
janissaries, and the new army was small and hardly formed, the 
resisting power of the Turks was raised to its utmost by the 
attitude of the Powers, and Russia had to fight two very hard and 
difficult campaigns before General Diebitsch could dictate terms 
of peace at Adrianople, Sept 14, 1829 The Treaty of Adrianople 
between Turkey and Russia provided that the Danubian prin 
cipalities were to become practically independent, that the dis 
tricts of Anapa and Poti were to be ceded to Russia, and the 
Greek question was to be settled according to the terms of the 
Protocol of March 22 But in order that Russia should not enjoy 
the prestige of having emancipated Greece unaided, the other 
Powers decided to give further concessions to Greece, and this 
was expanded into the Treaty of London of May 7, 1832, by 
which Greece became an independent kingdom under the Bavarian 
prince Otto {see Greece History) 

Turkey suffered a series of serious internal revolts after the 
reverses had reduced her prestige Bosnia and Albania revolted 
In 1S30 the French occupied Algiers Mohammed Ah Pasha, the 
governor of Egypt, was found to have intrigued in the revolt 
of Albania and in Damascus He was recalled and replied by 
open revolt, sending his army under his son Ibrahim Pasha to 
invade Syria Mohammed Ah Pasha’s hope was to seize the 
Sultanate and to start a new dynasty — a hope which seemed 
feasible when, after capturing Damascus and Aleppo and de 
f eating the Turkish army m Konia, Ibrahim invaded Kutahia 
As France was supporting Egypt, lurkey endeavoured to draw 
England into an alliance against Egypt Palmerston refused in 
spite of the efforts of Stratford Canning, and Mahmoud II in 
desperation asked for help from Russia Ihe Ireaty of Unkiar 
Skelessi was signed July 8, 1833, and the Russian army came to 
the Bosporus to help the Turks against the Egyptian army, which 
was now threatening to march on the capitaL England and France, 
suspicious of a Russian army at the gates of Constantinople, now 
mediated They forced Mohammed Ah to stop the march of 
the Egyptian army, and made the sultan accord the hereditary 
governorships of Adana, Crete, Tripoli and Damascus to Moham 
med All, which put a temporary end to the war The Treaty of 
Unkiar Skelessi had included clauses which permitted Russian 
warships to pass through the Straits, and to land troops if neces 
sary, and which closed the Straits to warships of all the other 
Powers, clauses which seemed to place Turkey in the power of 
Russia After secunng peace under these humiliating conditions 
Mahmoud once more began to prepare his army while Mohammed 
All increased his with recruits from the provinces which had been 
given him In 1839 Mahmoud sent a Turkish army against the 
Egyptians in Syria, but was badly beaten by the forces of Ibrahim 
Pasha at Nezib in the north of Syria Mahmoud died in Constan 
tinople while thh battle was actually in progress (July 23, 1839) 
Mahmoud II ’s reign opened seriously the penod of Westerniza- 
tion in Turkey In addition to the army reforms already men 
tioned, the medical school was opened by experts from Europe 
and the civil service was set on foot on a modem basis A number 
of students were sent to Europe for the first time, a newspaper 
and the first official printing press were established The Ministry 
of Foreign Affairs, and the Ministry of the Interior were organized, 
as well as the Mimstry of Pubhc Works and the supreme counal 
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of legal affairs The naval and military schools and the school 
of engineering founded by Selim III were reorganised, and m 
1838 a council of public instruction was formed The basis of 
compulsory elementary education was laid down by a royal 
proclamation which forbade children who had had no elementary 
education to take up any craft And the Pious Foundations were 
unified and organised into a Ministry 
Abdul Mcjid I (1839-1861) -Abdul-Mejid ascended the 
throne at 16 when Mohammed All Pasha of Egypt seemed on 
the verge of seizing Turkey and the empire seemed about to dis 
solve into its elements The army, the Government and the sultan 
were helpless and the Turkish fleet was handed over to Mohammed 
Ah Pasha by the treachery of Admiral Ahmed Pasha But to 
prevent Russia from using the Treaty of Unkiar Skelessi for her 
own purposes the great Powers decided to intervene m the Turko- 
Egyptian conflict and called a conference m London France, 
who had supported Mohammed Ah Pasha, took no part in the 
final settlement, but Russia for the purpose of breaking the 
fntdtte between England and France waived her claims under the 
Treaty of Unkiar Skelessi and joined the concert By the 
“protocol de cloture,” which was signed on July 10, 1840, the 
governorship of Egypt became hereditary in Mohammed All’s 
family without undermining the sovereign rights of Turkey The 
sime conference signed the “protocol des detroits,” on July 13, 
1840, by which the sultan was to close the Straits to warships of 
ill the Powers, and the Bhck sea to Russian warships 
The schemes for reform which Selim III and Mahmoud II 
hid only been able partially to realize were to be more fully 
worked out by Abdul Mejid I Mustafa Reshid Pasha, the 
Turkish foreign minister and ambassador to London, returned 
He was the greatest statesman and Westernizer of the reform 
period, and ho personally prepared a tanzimat or vast plan of 
rt forms and made the sultan sign and issue it under the name of 
GnUtan^ hattt humayount (royal decree of Gulhane) as it was 
publicly announced from the park of Gulhane From this decree 
dates the fundamental change of Turkey from the old system 
based on nomadic principles to that of a modern state Like 
the preceding decrees, in order that it might disarm fanatical 
opinion, it also emphasized that all progress was m accordance 
with Islam It undertook to issue laws conforming with the age, 
to establish security of life, property and honour (no one was 
to be punished without trial), to remodel every branch of the 
admimstration , and to accord perfect equality to all Ottoman 
subjects of whatever race or creed This me int a great difference 
for the Christians Though they had religious and communal 
freedom by the firman of the conqueror, the political complica 
tions caused by the Separatist tendencies, and the massacre of 
the Muslims in Morea by the Greeks, had aroused intense hatred 
and made their position difficult, and even dangerous The 
attempt of the tanzimat to establish them as equal citizens helped 
to unite them with the ruling race and before long the Christians 
shared all the offices in the administration, even up to the rank of 
cabinet minister Mustafa Reshid Pasha with a few convinced 
and Westernised men around him made gigantic efforts to enforce 
the new principles m every department 
Mahmouds military organization was extended by engaging 
more foreign instructors and opening more military schools The 
most important change was the recruiting law, which reduced mili- 
tary service, which had hitherto been for an indefinite time, to a 
limited period The Christians were exempted from military serv 
ice A body of gendarmerie was instituted 
In addition to the only existing educational institutions, that of 
the ulema and the schools maintained by private donations, the 
council of education founded and multiphed State schools, both 
primary and secondary, and tried to unify and centralize educa- 
tion by sending superintendents to the provinces to carry out the 
state system Commercial courts were opened As the civil and 
penal cases were sent to the Sheria courts, a school for judges 
was opened and attached to the Sheik ul Islam’s office 
Permanent ambassadors were appointed from among the best 
statesmen and sent to European capitals, this helped to create 
friendly relationships with the western Powers The success of 


the reforms, which were carried out for the first time without re 
sorting to terronst methods, was forming a centralized and effi- 
cient government, which naturally aroused great sympathy for 
Turkey and hope for her future The only international con 
troversy arose when m 1848-1849 Turkey, true to her traditions 
refused to give up the Pohsh and Hungarian refugees She hid 
England’s support m this act The difference with Persia over 
the frontier question was settled for the time being by the Treaty 
of Erzerum (1848), by Lnghsh and Russian mediation 

The Holy Places and the Crimean War — The possibility of 
a strong and reformed Turkey made Russia uneasy Since the 
time of Peter the Great and Catherine II she had con idcred her 
self the rightful heir to the declining Turkish State The tsar, who 
went to London m 1844, proposed to England the partition of 1 ur 
key England was to receive Crete and Egypt, Constantinople was 
to be a free city, and the Balkan States were to be lutonomous 
under Russia Suspicious of the Russian designs, England refused 
to solve the Eastern Question by so drastic a measure But the 
question came up again m 1850 through a quarrel between the 
(Catholic and Orthodox monks about the Holy Places in Palestine 

The capitulations signed on May 28, 1740, by Mahmoud I 
according certain rights to the Roman Catholic (Latin) ecclesias 
tics in the Holy Places, had placed the French pilgrims, together 
with the pilgrims of the other Catholic nations, under the protei 
tion of the 1 rench flag This stipulation of the treaty had fallen 
into desuetude during the I rench Revolution In the meantime 
every advance of Russia had been marked by encroachments of 
the Orthodox Church on the Roman Catholic Church The quar 
rels of the monks of the two churches would have passed un- 
noticed if Napoleon III had not seized the opportunity to win 
over to his side the clericals in France and to humiliate Russii 
who had given to his title of emperor only an equivocal recogni 
tion The French ambassador handed to the Porte a formal de 
mand for the restitution to the Catholics of all their rights The 
Ottoman Government proposed a mixed commission of inquiry 
and France agreed with the condition that no documents later than 
1 740 should be admitted as evidence As this suggestion excluded 
the Treaty of Kainarji, the tsar demanded that nothing should be 
altered in the 'Status quo This was a contest between Russia and 
France for paramount influence m the East, in which England was 
inevitably involved, and she took the side of Turkey The Porte 
arrived at a compromise in March 1852 by issuing a firman which 
accorded privileges to both sides, and she took on herself the right 
of “protection ” Neither France nor Russia accepted this is 
neither desired a settlement Napoleon III wanted a war for 
dynastic reasons, and the tsar thought the moment opportune to 
drive out the infidel from Europe The tsar spoke to the British 
ambassador in St Petersburg about the Turkish empire as the 
“sick man” and renewed the proposals of partition Russia had 
made in 1844 

In 1853 Prince Menshikov was sent to presen the Russian 
ultimatum to Constantinople He demanded the recognition of the 
status quo and of the tsar’s right under the Treaty of Kainarji 
to protect the Orthodox subjects The Porte turned for advice to 
Lord Stratford de Redcliffe, the British ambassador, who was both 
popular and influential He grasped the situation at once and per 
suaded Menshikov to present the two demands separately On 
April 22, the question of the Holy Places was settled by the 
British, Russian and French ambassadors Then when the ques 
tion of the Russian protectorate over the Christians was raised, 
Menshikov found himself opposed by the ambassadors of tht 
other Powers Menshikov demanded that the Porte should give a 
note reaffirming the Russian rights, and this the Turkish cabinet 
seemed inclined to accept But that cabinet fell , Mustafa Reshid 
Pasha came into power and, advised by Lord Stratford de Red 
chffe, refused the Russian demand Menshikov left Constantinople 
and on June 22, 1853, the Russian army under Prince Gorchakov 
attacked the Danubian principalities, explaining by a circular that 
this was not with the purpose of attacking Turkey but in order to 
obtain matenal guarantees for the enforcement of the existing 
treaties In August a conference of the four Powers assembled in 
Vienna, but the settlement proposed conceded everything to Rus 
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sia except the protectorate, and the Porte would not agree to it the sultan agree to the estabhshment m Egypt of a succession from 
Turkey declared war on Russia in October, and the French and father to son, which he did by issuing the firman of May 27, 
English fleets passed the Dardanelles Lord Aberdeen, hoping to 1S66, and June 8, 1867, the latter according to the governor of 
keep peace, informed Russia that as long as she abstained from Egypt the title of khedive Abdul-Aziz yielded so easily because 
passing the Danube or attacking a Black sea port there would be he was desirous of bringing about the same alteration m the sue 
no casus belli But Russia bombarded Sinope on the Black sea cession m Turkey m favour of his eldest son The introduction 
coast and destroyed a Turkish squadron and the French and of a regular budget system for the first time revealed the deplor 
English fleets entered the Black sea and demanded that the able state of the 1 rcasury New loans, internal and external, had 
Russian fleet should retire to be raised in order to pay the interest on the old debts 

The conflict at Sinope had been more like a slaughter than a The regime of Midhat Pasha, the father of the Turkish consti 
battle, and the excellent behaviour and initial successes of the tution, as the governor of Nish, was so popular with all races and 
Turkish land forces aroused sympathy and admiration throughout creeds that his methods were introduced into other Roumelian 
Europe 1 he belief m the rejuvenation of Turkey seemed justi vihyets The people elected their provincial councils and criminal 
fled On Mirth 27, 1854, Great Britain and France declared war and civil courts were first opened m those provinces On March 
on Russia, with the strong support of public opinion, they were to, 1870 a JJrwon instituted the Bulgarian exarchate, thus severing 
later joined by Sardinia Austria occupied the Danubian princi the Bulgarian Church from the jurisdiction of the Greek patriarch 
palities and by a convention with the Porte undertook to resist by of Constantinople In 1871, Russia, taking advantage of the 
arms any Russi in attempt on them weakened state of France, declared herself no more bound by the 

Ihe mam operations of the Crime m War {qv) were confined Treaty of Paris, which had restricted the number of Russia’s 
to the Crimea Ihe allied troops landed on Sept 14, 1854, and the warships on the Black Sea An International Conference which 
1 impaign lasted till Dec 1855, when the threatened intervention met in London in 1871 recognized this by abrogating both the 
of Austria forced Russia to accept terms which were ultimately restrictions on Russia and Turkey The passage of the Straits 
embodied in the Treaty of Pins March 30, 1856 Russia aban ) remained interdicted to warships 

dontd her pretensions to protect the Christians in Turkey, and A Jaw promulgated on June 18, 1867, for the first time allowed 
renounced her right of exclusive interference m the Danubian ' foreigners to hold landed property throughout the empire except in 
principalities, to which a fragment of Bessarabia was restored, the j Hejaz on condition of their being divested of their right to the 
ruvigat ion of the Danube became free under the supei vision of an protection of their own authorities concerning such property 
international commission, the Black sea was to be oiacn to com Ihe grand vizier, Aali Pasha, also made the first amendment to 
mercial ships of all countries and closed to all warships except a the capitulations by inducing the Powers to accept Turkish juris 
limited number of small warships belonging to Turkey and Rus- diction over small cases for their subjects who lived at a distance 
sa, Turkey was admitted to the European concert and the con from consular towns In 1866 a Bulgarian insurrection, instigated 
tract mg parties were to respect her independence and the integrity by Russia, broke out m Tirnova on the pretext that the reforms 
of her territoiy, the tanzimat was reaffirmed by a decree of the ^ promised by the firman quoted m the Treaty of Pins hid not 
sultan tittd in the Treity The addition of this clause prepared ‘ been earned out Although Midhat Pashi pacified the rising, its 
the way for future interference of the Powers m the internal . real motive, which was nothing less than a desire for national 
affairs of Turkey independence, remained unaltered After the death of such able 

Ihe new era following the Pans Conference opened with several ' statesmen as Aali Pasha and I uad Pasha, Abdul Aziz became 
outbursts igainst the reforms It is noteworthy that the Chris j despotic and began to exile people without trial The palace ex 
tuns, even the cleric il class, opposed it either for fanatical rea | penses increased and financial conditions became worse Mahmoud 
sons or at the instigition of Russia who did not want reform to Nedim Pasha, who wis wholly under the influence of the Russian 
be realized in Turkey In 1859, the Danubian principalities, en ambassador Ignatieff, declared that the Government could pay 
eouraged by Russia, united and, choosing Col Cusa as their ruler only a 50% annuity on her debts, whereupon Europe considered 
formed the principihtv of Rumania (See Rumania) In i860 Turkey bankrupt, and she began to lose the prestige she had 
a disturbance in Lebanon involving the Druses and the Christians gained after the reforms The agrarian conflict between the 
led to a Frtmh occupation, which Fuid Pasha, seconded by | Muslim land owners and the Christian peasantry m Hercegovina 
Ahmed Vefik Effendi, the Turkish ambassador in Pans, contrived 1 now spreid to the Serbians and Bulgarians The atrocities com 
to restrict and to teimmate as soon as possible A rhglement was , mitted by the Bulgarians during this rising led the lurks to most 
signed in Constantinople on June 9 i86i, instituting an autonomy sanguinary reprisals m 1875-1876, which turned public opinion 
for Lebanon under a Christian governor to be chosen by the | in the West against Turkey still more 

Powers with the consent of the Porte This agreement lasted till I A secret revolutionary society, formed at the time of Aali 
the W’orld War I Pasha and called “the Young Ottomans,” was spreading its ideas 

Towards the end of Abdul Mejid’s reign a secret committee was and influencing public opinion The great Turkish poet and 
formed in Constantinople which propagated the idea of a constitu- ' patnot, Namik kcmal Bey and Zu Pasha, another poet and 
tional regime for Turktv , satirist, fled to Pans and published pamphlets inciting the people 

Abdul Aziz (1861-1876) — Abdul Aziz on ascending the to demand a constitutional government and succeeded in smug 
throne on Abdul Mejid’s death in 1861 reaffirmed by decree the gling them into every part of Turkey Midhat Pasha, who shared 
principles of the tanzimat Pin Slavism which had its centre in the opinions of the 'V oung Ottomans, succeeded in winning over 
the Universitv of Moscow, began to penetrate Montenegro and other members of the cabinet for constitutional change, and ob 
Hercegovina which ruse in revolt These revolts were put down, tamed a fetva for the deposition of Abdul Aziz, who was accord 
but the Serbians also revolted demanding the expulsion of the ingly dethroned m 1876 with the purpose of establishing a consti 
Muhlmib who lived in the fortresses In 1862 this revolt was ^ tutional regime A few days after his deposition he committed 
pacified by ceding a few more fortresses to the Serbians and five suicide His brother, Murad V , who ascended the throne, became 
>ears later through the mediation of England and Holland, the ' insane after reipmg three months and was deposed 
lurkish troops were withdrawn altogether The Cretans, aided by ' Abdul Hamid II (1876-1908) — At Abdul-Hamid’s accession, 
Greece, revolted and declared their union with Greece Thereupon ! a constitution derived from the French system and prepared by 
Aah Pasha, the grand vizier, went to Crete with an army and ! Midhat Pasha, the grand vizier, was proclaimed by a decree on 
quelled the revolt, the episode led to a diplomatic rupture with Dec 23, 1876 Six weeks later Midhat Pasha was dismissed from 

Greece and m 1869 a conference of ambassadors in Pans ae- office and forced to leave Turkey Almost at the same moment a 

corded local autonomy to Crete under Christian governors In conference of the delegates of the great Powers gathered to dis 

1863 Ismail Pasha the governor of Egj^t, a man given to un- 1 cuss the Bosman, Seibian and Bulgarian questions in Constanti 

restrained expenditure, obtained loans from France and England, nople Its final proposals were that an international commission of 
bribed a large number of influential men in the Porte, and made i investigation should formed and that a governor general, 
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elected by the sultan, and approved by the Powers, should be ap- 
pointed over the provinces in question This proposition was re- 
jected by the Porte and Russia declared war on April 24, 1877 
The Rumanians joined Russia and Austria declared her neutrahty 
Pubhc opinion in Europe was anti Turkish, especially in England, 
because of the sangumary repression of the Bulgarian revolt, and 
not a single voice was raised in favour of Turkey, especially * 
when the new Turkish parliament which was to carry out the re | 
forms incessantly promised by previous sultans was swiftly dis 1 
missed The Turks were defeated both in Europe and in Anatolia, j 
and the Russian army reached Adnanople where both a truce and | 
the preliminaries of peace were signed On Jan 31, 1878 The pre- { 
hminanes of peace signed in Adnanople were incorporated m the ' 
peace treaty, which was concluded in San Stefano on March 5 ' 
1878 Rumania and Serbia were to become independent, while 
Bulgaria was to become a vast principality its frontiers reaching 
both to the Mediterranean and the Black Sea The provinces of 
Kars, Ardahan and Beyazid were to be given to Russia as a war m 
demnity England objected to the treaty as violating the terms of | 
the international treaty signed in Pans, and projiosed a new con t 
gress At first only Germany, France and Italy were represented * 
but when Austria, who was in a position to endanger the retreat , 
of the Russian army, came in, Russia was obliged to do likewise 
Turkey contracted a defensive alliance with England at the price 
of giving her the island of Cyprus on July 4, 1878 
On July i^, 1878, the Congress of Berlin ended the Russo 
Turkish conflict It modified the Treaty of San Stefano, recog 
nized the independence of Rumania, Serbia and Montenegro, re 
duced the frontiers given by the Treaty of San Stefano to Bui 
gana, and further divided the territory into two parts, one of 
which became a self governing Turkish province named Eastern 
Rumelia Turkey had the sanjak of Beyazid in Anatoha restored 
to her but she was to pay an indemnity of 300,000,000 roubles to 
Russia The most important clause of the treaty was the formal 
engagement of Turkey to introduce reforms in the Rumelian prov 
inccs as well as in the eastern provinces which had Armenian j 
minorities Abdul Hamid who immediately after the Congress en 
gaged a number of European experts on the pretext of reorganisa- j 
tion and reform before long dismissed them, he also dissolved 
parliament with the remark that Turkey was unfitted for parlia- 
mentary government Apart from the occupation of Egypt by 
Ingland (1881) which is dealt with elsewhere (see Ecypt), the | 
chief interest of Turkish history now lies in the steps by which ! 
Abdul Hamid secured his predominance The power of the Porte | 
was slowly transferred to the palace through the machinations of ! 
Said Pasha, the first secretary of Abdul-Hamid, who before long 
was an absolute monarch Midhat Pasha, the veteran reformer 
was lured back by a free pardon and appointed governor of 
Smyrna Soon after, on the pretence that the suicide of Abdul- 
Aziz was really a murder committed by Midhat Pasha, a sham trial I 
was opened in the palace, and, on the evidence of false witnesses 
procured by Abdul Hamid, Midhat Pasha was condemned to 
death Abdul Hamid changed the death sentence to exile and prison 
in Taif, near Mecca, but a few years later he had Midhat Pasha | 
strangled m prison Midhat was the last grand vizier strangled 
by the orders of the sultan in Turkish history At the same time, | 
as the finances had become worse after the war, and the payment 
of debts was falling into arrears, Said Pasha, now grand vizier, 
founded the Ottoman Public Debt administration which gave the 
control of the payment of debts to European delegates (Decree of 
Muharrem, Dec 1881 ) , 

In 1885 a rising took place in the province of Eastern Rumelia 
which was united to Bulgana Turkey appointed Prince Alexander 
of Battenberg (the prince of Bulgana) governor of Eastern 
Rumeha, a diplomatic way of accepting the annexation Revolts 
in Crete had been m progress since i8go, and Greece hoped to 
annex the island The series of independent honiMuslim govern- 
ments which had been founded m succession withm the empire 
raised the hopes of all the other national minonties The Ar- 
menians in the eastern vilayeis, who enjoyed freedom of education 
in their schools, succeeded m permeating all the Armeman com- 
munities with the desire for national independence Two revolu 


tionary Armenian committees, called Hinchak and Dishnik 
sutioun, who were m close touch with European ctntrts, were 
formed Abdul-Hamid’s foohsh patronage of the Kurdish tom 
munities encouraged them to persecute the Armenians This as 
well as the seventy with which the taxes were collected gave the 
Armenians two pretexts to rise m revolt m 1894 Ihese revolts 
were repressed with such sanguinary measures that England ind 
France prepared a programme of reforms for the eastern otlayet^ 
and forced Turkey to accept it No effect was given to the Turkish 
promises and in 1896, when Lord Salisbury tried to enforce re 
form on those vtlayets, the other powers would not agree to the 
coercion of Turkey The Armenian revolutionaries in despair 
adopted a form of revolt which would force the attention ot 
European political circles They revolted in Constantinople and 
attacked the Ottoman Bank, a European institution Ihe repres 
Sion was once more sanguinary In 1904 the Armenian revolution 
ary committee made a vam attempt on Abdul Hamid s lift and 
won the s> mpathy of the oung 1 urks ’ 

On the ground that Greece had inspired the revolts in Crete the 
Porte declared war on April 17, 1897, and the Turkish Army, after 
inflicting a severe defeat on the Greeks, marched on Domekos 
The Powers, becoming anxious, intervened and ended the war A 
peace was concluded which involved a slight rectification of the 
frontier and the payment of an indemnity of four million Turkish 
pounds by Greece Crete was put under international control ‘ en 
depot,” and much of the capitulations which benefited Greek eiti 
zens was cancelled In 1898 Prime George, the son of the king of 
Greece, was appointed governor of Crete and a national asse.mhl> 
called The refusal of Austria and Germany to take part m the 
anti Turkish settlement of the Cretan question, marks the begin 
nmg of Germany s ‘ Drang nach Osten” policy As a result of her 
apparent pro Turkish policy she obtained a concession to construct 
the Anatolian railway and in 1899 the Baghdad line Abdul 
Hamids preference for Germany was due partly to the fnendlv 
attitude of the German kaiser and partly to the fact that he feared 
the liberal influence which France and England would have ovei 
the intellectuals in Turkey 

During the latter part of Abdul Hamid s reign the Macedonian 
question became most important The independent Balkan btites 
earned on inti Turkish propagandi among their own races m the 
Turkish Balkans and it is through this movement that the ‘comit 
ajis” appcired in the Balkans Comitajis were armed bands of 
political partizans, who have ever since devastated the Balk in 
peninsula Iheir activities caused risings and slaughter which were 
avenged by equal it not greater ferocity, which added to Turkish 
ill repute in Europe In 1903 after the Bulgarian insurrection in 
Macedonia, Turkey accepted the Marszteg programme which 
was prepared by Austria and Russia According to this programme 
the three vtlaytls of Salonika, Monastir and Uskub were placed 
under a Turkish inspector general (Hussein Hilmi Pasha) who in 
turn was under the supervision of Russian and Austrian civil 
agents The gendarmerie was given a foreign commander, and 
French, English and Italian instructors 

In spite of these reforms Macedonia could not be pacified and 
the work of the Comitajis went on The agreement of King 
Edward VII of England and Tsar Nicholas II at Reval m 1907 
was widely rumoured to be a new plan for the partition of Turkey 
The Turkish ofheers m Macedonia, partly aftected by this rumour 
made an attempt to settle this vexed question once lor all They 
joined a secret society, called the ‘Committee of Union and 
Progress” wnich was formed to restore the constitution 

The “Young Turks ” — These “\oung Turks ’ were the succes 
sors of the Young Ottomans, who after the closing ot the first 
parliament had worked m secret for the restoration of the consti 
tution by means of publications and secret societies both in 
Europe and in Turkey, mostly among the students in the military 
and medical schools From 1882 onwards Abdul Hamid had put 
the press under a strict censorship and by an elaborate network ot 
spies had abohshed freedom of speech The obscurantist educa 
tional system was preventing the spread of modern ideals, the 
Chnstiaq schools alone not being affected by this system Under 
these conditions Talaat Bey, a chief clerk of the Salonika post 
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oflace and a student of law, and Rahmi Bey, a local notable, to- 
gether with a few others, had formed “the Secret Society of Umon 
and Progress’’ on the model of the Freemason lodges Tbe Turkish 
revolutionary societies m Europe were affiliated to the Salomka 
society through their leader Dr Nazim When the intellectuals 
and officers of Macedonia such as Niazi, Enver, Mustafa Kemal 
and Jemal Bey joined the committee, the organization had an 
active force at its command m the Macedonian army Captain 
Niazi first led an armed rising in Resna and the other conspirators 
followed in Monastir The revolt shot though the cities of the 
empire, and Abdul-Hamid was informed on July 23, 1908, that he 
had no alternative but to restore the Constitution This bloodless 
revolution aroused enthusiasm even among the Serbian, Bulgarian 
and Greek Comitajis, and among the Armenian revolutionanes 
Representatives of nearly all these came to Salonika and joined 
the Union and Progress, which ceased to be secret after the 
proclamation of the Constitution It seemed for the minute as 
though all the different racial elements of the empire would really 
unite m a constitutional Turkey But the separatist and nation 
alist ideals of the different races were too deeply rooted to be 
swept away by momentary enthusiasms The restoration of the 
constitutional regime postponed indeed the Reval Programme 
But both Austria, who thought Turkey an obstacle to her expan 
Sion towards the Aegean sea, and Russia, who found a strong 
Turkey a hindrance to her plans of expansion, felt uneasy On 
Sept 15, 1908, the Russian and Austrian foreign ministers met at 
Buchlau and agreed on a partition programme by which the Straits 
were to be in the Russian zone and Bulgaria a Russian sphere of 
influen( e Macedonia was to be in an Austrian zone, and Serbia an 
Austrian sphere of influence, Albania was to be m an Italian zone 
and Greece an Italian sphere of influence Fifteen days after this 
meeting Austria annexed Hercegovina (Oct 5, 1908), and Bulgaria 
declared her complete independence Turkey recognized the 
Bosnia Hercegovina annexation, for which Austna paid £2 200,000 
and e\ acuated the sanjak of Novi Bazar For Turkey’s recognition 
of Bulgarian independence Russia cancelled £20,000,000 of the 
Turkish indemnity Before long these foreign blows were followed 
bv the n crude scence of internal conflicts The Albanians revolted 
against the new regime in Macedonia, and the Kurds attacked 
the Turks, the Armenians and the Nestorians in eastern Anatolia 
In Adana the reactionaries attacked the Armenians, and Yemen 
rose in revolt Izzet Pasha was sent to Yemen to pacify the 
region which he was able to do by a friendly agreement with the 
Imam Yahia, 1912 The reactionary opposition in the capital 
incited fanatical opinion against the new regime, and was greatly 
auhd by two political murders in Constantinople committed by 
adherents of the new regime Finally the movement passed into a 
military revolt on April 13, 1909 A great number of officers and 
adherents ot the new regime were massacred, parliament was 
raided and several deputies murdered Abdul Hamid pardoned 
the leaders of the revolt and formed a new cabinet In reply an 
army under Mahmoud Shevket Pasha, sent by the Young Turks 
from Salonika marched on the capital and punished the insur 
gents Although there \ as and is no documentary evidence of 
Abdul Hamid’s part m the reactionary rising, his evident desire 
to restore absolutism led parliament to procure his dethrone- 
ment by a fetva and Mohammed V took his place 

Abdul Hamid had tried to revive the political influence of the 
Caliphate in the hope of retaining the non Turkish Muslim ele 
ments of the empire This Pan Islamic ideal of Abdul Hamid was 
favoured by Kaiser Wilhelm II who dunng his visit to Jerusalem, 
spoke of himself as the friend of the “Caliph of three hundred mil- 
lion Muslims ’’ Abdul Hamid constructed the Hejaz railway to 
further the same ideal 

The Constitutional Regime — Now that the Government of 
the Young Turks was firmly established the Committee of Umon 
and Progress became a political party and efforts were made to 
stop the interference of the army in internal politics In spite of 
the great losses of territory the empire over which the Young 
Turkish Party was to rule extended from the Adriatic to the 
Indian ocean, and from the Caucasus to Turns Thirty-three years 
of mismanagement under the despotic reign of AbduMIamid had 


reduced Turkey to such a state that in any case a new government 
had a difficult task, and although the Young Turks were full of 
patriotic zeal and well-versed in Western culture, they had had no 
experience m governing The army was put under intensive Ger 
man instruction, the navy was put under mstructors led by Ad- 
miral Sir Douglas Gambles A French expert, Charles Laurent, 
was engaged for the financial department, though it was Djavid 
Bey, the minister of finance, who first succeeded in establishing a 
finance department on European lines A great change took place 
m public works through the concessions given to European com 
panics, which brought foreign capital into the country In every 
branch a serious and fruitful activity began 

The evacuation of Crete in 1909 by the four controlling Powers 
led to an acute difference between lurkey and Greece In 1910 
the Cretans elected deputies to the Greek parliament in Athens, 
but Venizelos, the Greek premier, refused to admit them, an act 
which prevented war 

The Italian and Balkan Wars — Italy, having been assured 
of the neutrality of the Powers, gave the Porte an ultimatum of 
24 hours on Sept 28, 1911, and occupied Tripoli, Cyrenaica and 
the Dodecanese islands, and then bombarded Prevaza, without any 
provocation Without a strong navy Turkey was unable to defend 
Tripoh, but Enver and Fethi Beys organized a defence by the 
natives, who were thoroughly roused, and the invaders were con 
fined to the coast till the BaMn War forced Turkey to make peace 
at Ouchy on Oct 15, 1912 Tripoh and Cyrenaica were left to 
Italy, but the sultan was permitted to send a representative, called 
“naib u sultan “ The fate of the Dodecanese islands was not de 
cided till the Lausanne conference A little time before the Treaty 
of Ouchy, a faction in the army, opposed to the Umon and Prog 
ress Party, had brought about a change of Government, and the 
cabinet formed was composed mostly of the members of the old 
regime, including Kiamil Pasha, the well known Hamidian grand 
vizier Russia offered to help Turkey in case of an attack on the 
Dardanelles on the condition that the Russian fleet was allowed 
to pass the Straits The Porte refused 

To stamp out the comitajis Turkey had embarked on an 
attempt to disarm the people in the Balkans Greece, Serbia, 
Montenegro and Bulgaria in reply reconciled their conflicting m 
terests in the Balkans, and formed an alliance against Turkey 
(March-Oct 1912) Turkey was unaware of this alliance for a 
long time, but on Oct 8, 1912, Montenegro declared war on 
Turkey, and on Oct 14, Greece, Serbia and Bulgaria first issued 
ultimatums demandmg reforms and the demobilization of the 
Turkish army in the Balkans, and then declared war The political 
dissensions which affected the command and the organization of 
the army proved disastrous to Turkey, and the Turkish army was 
defeated, though it made a fine and prolonged defence of Scutari 
(in Albania), Yanina and Adnanople Adnanople was still in the 
hands of the Turks when the advance of the Bulgarian army was 
stopped at the last defences of Constantinople, the Chatalja lines 
The Turkish cruiser “Hamidie,” under the command of Rauf Bey, 
escaped through the lines of the Greek fleet at the Straits, and 
wandered m the Adriatic, Aegean and Mediterranean, bombarding 
enemy ports, hampering their transports and raising the Turkish 
morale At the begmnmg of the war the Powers had declared that 
whatever the military results of the war might be the territorial 
status quo would be maintained m the Balkans Turkey hoped 
that this declaration would apply as much m the event of Turkish 
defeat as of Turkish victory Kiamil Pasha, known for his pro 
English views, was made grand vizier He accepted the post con 
fident of English support during the negotiations, and relying on 
the assurances which Sir Gerald Lowther (the British ambassador) 
had given to his son The Powers called a conference m London 
after the Turkish defeat But since Kiamil Pasha’s acceptance of 
office did not alter the situation, and as the status quo was clearly 
going to be changed m favour of the Balkan States, contrary to 
the declaration of the Powers, and since Kiamil Pasha’s Govern 
ment was about to cede Adnanople even before that city had 
fallen, the Young Turks determined to seize power again They 
raided the Sublime Porte and forced Kiamil Pasha to resign A 
Young Turkish cabinet was formed under Mahmoud Shevket 
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Pasha Although at first the new cabinet refused the terms of 
peace of the London conference, the intervention of Russia and 
Austria and the fall of Adrianople enforced their acceptance This 
brought the Turkish frontiers in Europe to the line Midia-Enos 

Meanwhile Greece and Bulgaria, on the question of territory, 
declared war on each other, and this caused the Second Balkan 
War The Rumanians, with the purpose of annexing the Dobruja, 
also marched on Bulgaria This moment was seized as opportune 
by the Turkish army to march on Adrianople, and on Sept 29, 

1913, It was recaptured A treaty of peace was signed with Bul- 
garia m Constantinople by which Adnanople passed to Turkey 
On November 13, 1913, peace was concluded with Greece by 
which she was given Crete and the rest of the Aegean islands, ex- 
cept Tenedos and Imbros and the Dodecanese islands, which lat- 
ter were under Italian occupation On March 14, 1914, peace was 
signed with Serbia The net result of the series of treaties con- 
tracted with the Balkan States, was the loss to Turkey of all her 
possessions to the west of the Mantza river 

Mahmoud Shevket Pasha’s cabinet then attempted a general 
settlement of all the differences with England and France Hakki 
Pasha, ex grand vizier, was sent to London to come to an under- 
standing over the Persian gulf controversy, and to negotiate for 
the modification of the financial capitulations, Djavid Bey, the 
ex minister of finance, was sent to France to settle the railway 
questions, to modify the financial capitulations, and to raise a 
loan But during these negotiations the opposition (the Entente 
Ltberale) murdered Mahmoud Shevket Pasha and the Young 
Turks passed repressive measures against the opposition A new 
cabinet was formed under Said Halim Pasha A military mission 
was brought from Germany under General Liman von Sanders, 
who was also appointed commander of the army corps m Con- 
stantinople The navy was under Admiral Limpus A detailed 
programme of reform for the eastern vilayets was prepared As 
the Powers refused to provide experts, inspectors were engaged 
from Sweden, the Ministry of the Intenor, however, employed 
British inspectors 

The policy of the Young Turks had begun by being a policy 
of “Ottomanism,” which aimed at uniting all the racial and re 
Iigious elements of the empire The risings in Macedonia had 
proved that the nationahsm of each element, encouraged by out- 
side Powers, could not be assimilated by such a weak State as Tur 
key Turkey through the Balkan War lost her Albanian, Bulgarian, 
Seibian and most of her Greek subjects, and the Arabs, incited by 
I ranee, also manifested separatist tendencies, although to give the 
right to use Arabic officially m the courts in Arabia was the only 
decentralizing measure the Young Turks had taken The failure 
of Ottomanism was followed by the revival of Abdul-Hamid’s 
Pan Islamist policy, a decision encouraged by the sympathy 
which the Indian and the Egyptian Muslims had shown during 
the disasters of the Italian and Balkan Wars It was this Pan- 
Islamism which later led the Young Turks to proclaim phad 
(holy war) m the hope of influencing the Muslim combatants in 
the Alhed Armies, during the World War This revival was led 
by Enver Pasha, opposed by a 1 irger group which adhered to pure 
nationalism, led by Keuk Alp Zia, the poet and philosopher, who 
was helping the cultural nationalist institutions called the “Turk 
Yurds,” and the “Turk Ojaks” (opened 1912) The influence of 
Turkish refugees from Russia caused the nationalism of the Union 
and Progress Party to take a Pan-Turanist form 

The disagreement between England and Germany over the Bagh- 
dad railway and that between France and Germany over their 
respective railway spheres, were settled by two agreements signed 
respectively m June between England and Germany and in Feb 

1914, between France and Germany 

The Wotld War.^ — In 1913 Enver Pasha, formerly Enver Bey, 
became rmmster of war His pohey was to give the high com- 
mands in the army to younger men , the military organization con- 
tinued to be under the German mission There were secret nego- 
tiations between Germany and Turkey known only to the grand 
vizier, Talaat Bey and to Enver Pasha A secret alliance was 
signed on August 2, 1914, when war was breaking out between I 
Germany and Austria on one side, and England, France and Rus- I 


sia on the other Turkey declared her neutrahty but mobilised 
at the same time There were war and anti war factions m the 
Party The anti war faction tried to come to an understanding 
with the Allies, declaring that Turkey would remain neutral if the 
financial capitulations were modified and a loan granted Djavid 
Bey, the minister of finance, was at the head of the anti war fac 
tion The Allies made no promises, but they demanded the dis 
missal of the German commanders and the expulsion of the crews 
of two German warships which had taken refuge in the Darda 
nelles The British Government commandeered the two Turkish 
dreadnoughts which were then being constructed m England with 
the money raised by popular subscription, an act which caused 
general surprise and disappointment And when Germany offered 
the dreadnoughts “Breslau” and “Goeben” to the Turkish navy the 
anti war faction was weakened The war faction argued that 
Turkey had lost by her political isolation since the Crimean War, 
that she should join Germany who was fighting against the hercdi 
tary enemy of Turkey, tsarist Russia, and that should she bt come 
victorious, she might become free from the capitulations and even 
regain some of her lost territories On Sept 8, 1914 Turkey de 
dared the capitulations abolished, which raised protests from all 
the Powers, including her ally, German> When the two German 
warships, which had become units of the Turkish navy though 
still under German command, attacked Russian ships and ports 
in the Black sea, Russia declared war, and England and France 
did the same Turkey thus found herself at war with the Allies 
on the Egyptian, Mesopotamian and C aucasian frontiers as well 
as at the Dardanelles (see Misopoiamia Operations in, Pales 
TINE, Operations in, and Dardanelles Campaicn) The Dar 
dandles were successfully defended by Turkey, but the Russians 
took Trebizond, Erzerum and Lrzinjan and marched towards 
Sivas , while 1 urkey f iiled m her attack on the Suez canal As 
Turkey had mobilised to her utmost limit it became almost impos 
sible to sustain the army, the civil population suffered privation 
hitherto unknown, martial law was proclaimed everywhere The 
Communist Revolution led Turkey and her Allies to conclude a 
Peace Treaty with Bolshevik Russia at Brest Litovsk, March 3, 
1918, by which all her lost territory was restored to her, even 
those districts which she had ceded to Russia in 1877 But the 
Arab nationalists, supported by England, drove out the Turks 
from Hejaz, except from Medina The British army occupied 
Syria On Oct 30, 1918, an armistice was signed at Mudros, on 
the British warship “Agamemnon,” between Admiral Calthorpe 
and Rauf Bey, the Turkish minister of marine Although the 
armistice aimed at ending the World War, it did not end yet for 
Turkey, she had to fight for four years more actuiUy against 
Greece though virtually against the Allies themselves In 1917 
Mohammed V had died and his brother Mohammed VI , known 
as Vahideddine, had ascended the throne During the war secu 
lanzation in education and other departments had taken place 
The university had been extended and its principal chairs were 
occupied by German professors The Sheria courts were taken 
from the Sheik-ul Islam and given to the Ministry of Justice A 
‘ family law” issued in 1916, reformed marriage and divorce regu 
lations Women, who already had equal education with men, now 
filled pubhc posts, and the university opened its doors to them 

During the Turco Russian battles on the Caucasian Front, the 
Armenians created disturbances behind the Turkish lines and 
threatened to cut the lines of communications The Turkish gov 
ernment bc^an a general deportation m which atrocities were com 
mitted on a large scale When General Antramk, the Russo 
Armenian general, entered eastern Anatoha, the Armenian soldiers 
under his command, the so called “Christian Army of Revenge,” 
replied by similar atrocities 

The Armistice and the Nationalist Movement — ^The 
Turks welcomed the armistice as being the end to the great suffer 
mg of long years But they soon forgot this suffering m the 
humihation and persecution to which the armistice exposed them 
The Alhed fleets and armies occupied the Straits, C onstantinople 
and even places outside the armistice line, and the terms of the 
armistice were stretched to the point of violation Under these 
conditions, the Turks had a bitter foretaste of the peace they 
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would receive at the hands of the Alhe^ Both m Stamboul and 
in the provinces ofliccrs and intellectuals met in secret and began 
to discuss how to secure 1 tolerable peace, and as the nationalists 
appeared in the forefront of the general reaction against the Allies, 
this agitation received the general name of the “nationalist move 
ment ” Meanwhile the Allies could not come to an agreement 
among themsclvts over the Turkish Peace Finally, the Greek 
army wis landed in Smyrna under the protection of the British, 

I renth and American fleets, and the Greeks inaugurated their 
occupation by massacres committed in full view of the Allied 
fleets on May 15, 1919 (Italy, having retired from the peace 
cunterence for the moment, did not take part By the mter-alhed 
agreement of St Jean de Maunennt in 1917, Smyrna and Adaha 
had been apportioned to Italy, and she had landed troops in Adaha 
April 1918 ) The Greek massacres in Smyrna aroused general 
mdignition in Turkey which ended m the national determination 
10 resist to the last, even if this meant total disintegration Mass 
meetings in Constantinople were the first manifestation of this 
feeling 

But meanwhile Turkey was m a state of anarchy The respon 
sible leaders of the Union and Progress Party had escaped to 
Germany, and the Party was dissolved Mohammed VI , a per 
sonal enemy of the Young Turks, forced Izict Pasha’s cabinet, 
which to some extent was able to keep order, to resign, and the 
hnUvte Lihiralc came into power Certain nationalist leaders 
wanted to save the country from disintegration by co operating 
With the sultan, and using his prestige as sultan cahph Among 
these was Mustafa Kcmal Pasha But Mohammed VI preferred 
to sd(ritice the existence of his nation to his personal security, 
ind this he did by bringing Damad Fend Pasha into power, and 
through him giving the reins of the Government to the high com 
missioners of the Allies In western Anatolia organizations for a 
nation il defence igainst the Greek mvasion were rapidly arising 
In (astern Anatolia, cspeciilly in Irebizond and Erzerum asso 
(latjons, under the guidance of Kiazim Kara Bekir Pasha, were 
preparing to oppose any attempt of the Allies to create an Armenia 
out of the territories which, evtn before the deportations and 
atrocities they claimed had been predominantly Turkish The 
suit in with the allied assent, in order to control these organiza 
tions and disperse them if necessary, sent Mustafa Kemal Pasha 
to casttrn Anatolia as the military inspector general But as he 
was already in correspondence with these organizations, he met 
Rauf Bty, Ah I uad Pasha and Colonel Refet at Amasia on his 
way to Erzerum, and signed the Amasia protocol on June 19, 
1919, Kiazim Kara Btkir Pashi also signed by telegram This 
protocol IS the first document that formally declared the national 
determination to resist both the Allies and ilso the sultan, as the 
instrument of the Allies A national eongress assembled in Er 
/trum on July igig and Mustafa Kemal Pasha having 
resigned from the army presided Another congress assembled in 
Sivas on bept 4, 1919, to which the national associations of West 
ern Anatolia sent representatives This congress reaffirmed the 
dctisions of the Erzerum congress, added plans for the delenee of 
e ihtern Thraee, and chose a representative body to control the 
movement in Anatolia No president was chosen, but Mustafa 
kimal Pashas leadership was generally recognized This mam 
testation of the national will forced the sultan to dismiss Damad 

I I nd Pdsh 1 A new cabinet with nationalist tendencies came into 
power In Jin 19-0 a new parliament assembled m Constanti 
nople composed ot a Nationalist majority The parhament issued 
the national pact as accepted by the two congresses 

This “nation il pact’ formulated the demands which the nation 
1 lists made during the whole struggle, and which they obtained 
eventually at Lausinne It proposed self-determination for’ the 
Arab provinces south of the armistice line, it agreed to the open- 
ing of the Stiaits to commerce, it proposed to grant to non Turk- 
ish minorities the same rights as they had secured in Europe under 
various post war treaties The pact also demanded, cither eitphc- 
itly or implicitly, that Turkey should retain all territories inhab 
ited by non Arab Ottoman Muslim majorities, which meant not 
only Anatolia but eastern Thrace and the Mosul vilayet, that 
Constantinople should be given military seeunty, that the capitu- 


lations should be abohidied^ and that there should be a reasonable 
settlement of the public debts 

The Allies were watching with some anxiety the nationalist 
activities which consisted mostly of smugglmg in arms and am 
mumtion and orgamzuig the defence Mustafa Kemal Pashi 
stayed in Anatolia to conduct these activities The Allies, m con 
junction with the sultan and the entente kberak Party, decided to 
strike at the Nationalist movement through the persons of the 
leading deputies and intelhgenzia in Constantinople On March 
16, 1920, the Allied forces m the capital seized a large number of 
nationalists, mcluding Rauf Bey, the leader of the Nationalist 
Party in parliament, and Kara Vasif Bey, the head of the nation 
alist orgamzation m Constantinople, arresting them m the parlia 
ment house itself Parliament was then closed by the orders of 
the sultan Some deputies and a few of the intelhgenzia escaped 
to Angora, which had become the Nationalist centre 

The Great National Assembly — Mustafa Kemal Pasha 
issued a proclamation inviting Anatolia to elect its deputies for 
the new assembly which might become a constituent body The 
assembly was opened m Angora and on April 23, 1920, Mustafa 
Kemal Pasha was elected president both of the assembly and of 
the Government Thus came into existence a new Turkish Gov 
ernment over all terntorics not under foreign occupation A new 
constitution proclaimed the sovereignty to belong to the nation 
without restriction, and the Great National Assembly to be the 
sole and lawful representative of the nation and to exercise sov 
ereignty m the name of the nation But Mustafa Kemal Pasha 
tried to make use of those who were still loyal to the sultan by 
dcchrmg m his speeches that the sultan-caliph was a prisoner in 
the hands of the Allies, and that he would be restored after the 
realization of the national ideal The Government of Constanti 
nople, controlled by the Allies, condemned the leading nationalists 
to death by extraordinary courts, and issued a fetva denouncing 
them as outlaws The Anatolian Government retaliated by issuing 
corresponding fetva^ The Sultan s Government sent forces under 
the name of the Caliphate army and roused counter revolutionary 
outbreaks around Angora, which, however, were put down by the 
nationalists When the Alhes found themselves embarrassed by 
the nationalist success, they accepted the offer of Venizeios that 
the Greek army should advance beyond the area allotted to it in 
order to deal with the nationalists In the months of June and 
July 1920 the Greek army occupied eastern Thrace, and marched 
on to Brusa and Ushak On August 10, 1920, the Alhes concluded 
with the sultan’s Government m Constantinople the Treaty of 
Sevres, which aimed at destroying the independence of Turkey 
In Europe, eastern Thrace nearly as far as the Chatalja lines, 
including Gallipoli, was assigned to Greece, and provisionally 
Greece was also given Smyrna and a zone around it A tripartite 
agreement between England Frame and Italy lad out I rench 
and Itahan spheres of influence in parts of those Anatolian tern 
tones which under the peace treaty were nominally left to Turkey 
The outlines of the Armenia which was to be formed m eastern 
Anatolia were left to President Wilson to define The Treaty 
strengthened the nationalist cause by arousing unanimous indigna 
tion The British forces in Eskishehir withdrew under the pres 
sure of All Fuad Pasha’s forces In Cilicia and Amtab the nation 
alist forces were struggling successfully against the French army 
and against the Armenian legions under them 

The continual raids by the Armemans of the Armenian repubhe 
on the Turkish frontier villages, accompanied by killings and burn 
mgs, as well as the necessity for a direct route to Russia, led 
Turkey to attack the Armenian Republic The Turkish army cap 
tured Kars and Alexandropol, and a victorious peace was con 
eluded with Armenia at Alexandropol, Jan 3, 1921 A Turkish 
delegation sent by the Angora Government signed a treaty of 
fnendship with Russia by which Russia recognized the Govern 
ment of Angora This, the first recognition of the Angora Govern 
ment, united her with Russia against the West The Menshevik 
government of Georgia was overthrown, and Turkey with the 
consent of Georgia occupied Ardahan, Artvin and Batum When 
the Caucasian repubhes were federated to Russia, a treaty signed 
m Kars Oct 16 1921, between Russia, the Government of Angora, 
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and the three Caucasian republics, left Kars, ArdahaJi and Artvm 
io Turkey and restored Batuin to Russia 

The defeat of Veniaelos in the general elections m Greece and 
the return of King Constantine ahenated the Allies, especklly 
France The Greek army in Anatolia started a new offensive, but 
was twice checked by the Turkish army at Inn-Euhu (Jan -Apnl 
1921) The Allies called a conference m London to which repre 
sentatives of both the Government of the sultan and the Govern- 
ment of Angora were invited (Jan -Feb 1921) At this confer- 
ence it became clear that the Allies reahKed the necessity of 
imendmg the Treaty of S^es the Angora delegates initialled 
'igreements with the French and Italian Governments which were 
not accepted by Angora These agreements nevertheless were the 
first signs of the difference of opinion between the Alhes on the 
Turkish question The allied high commissioners at Constantinople 
as a result of this dissension announced the neutrality of their 
Governments on May 18, 1921, and designated neutral zones for- 
bidden to the belligerents on each shore of the Bosphorus and the 
Dardanelles On July 10, 1921, the Greek army once more passed 
lo the offensive and drove the Turkish army cast of the Sakaria 
At the suggestion of a commission of inquiry sent by the Great 
National Assembly to the front, Mustafa Kemal Pasha was now 
ippointed generalissimo, and after a pitched battle which lasted 
20 days the Greeks were defeated and retired to the east of 
Eskishehir Mustafa Kemal Pasha was made marshal and was 
given the title of Ghazt by the Great National Assembly 

M Franklin Bouillon was delegated by France to negotiate an 
agreement which was signed in Angora on Oct 20, 1921 It recog 
nized the Angora Government and traced the Turco Syrian Fron 
tier as later reaffirmed m the Lausanne Treaty On March 24, 
ig^'> the Allies intervened in common to propose a truce between 
Turkey and Greece, but the Turks declared that they could only 
negotiate after the evacuation of Anatolia However the Angora 
Government sent to Europe, first the commissary of foreign 
itfdirs and then Tethi Bey, the commissary of the interior, to 
seek a peaceful solution Fethi Bey, especially, arrived in London 
with conciliatory proposals, but during his three weeks^ stay, he 
wis not received by any cabinet minister The Angora Govern 
me nt concluded that the question could be settled only by force of 
arms The Greeks, to raise their moral, demanded permission to 
occupy Constantinople, which the Allies refused On July *50, 
1922, Sterighiadis, the Greek high commissioner in Smyrna, pro 
claimed the autonomy of the Anatolian territory under Greek 
occupation, apparently with the intention of continuing the Ana- 
tolian war in the guise of a local Greek national movement, in the 
case of the Greek army being compelled to evacuate Anatolia by 
diplomatic pressure The Allies proclaimed their neutrality for 
the second time on August 10, 1922, by the decision of the Su 
preme Council of War 

The Turkish offensive began on Aug 26 and the Greek army 
was completely routed On its way from Ushak to Smyrna, it 
burnt to the ground the most prosperous towns m the west of 
1 urkey, and atrocities were committed on a large scale Nearly a 
million people were homeless The Turkish army entered Smyrna 
on September 9 and the masses of native Christians left the 
town in great disorder The burning of the town on Sept 13 
deepened the general tragedy 

The annihilation of the Greek army brought the Alhes face 
to face with the Turkish army on the Asiatic shores of the Straits, 
the neutrality of which had been proclaimed by the Allies The 
situation was dangerous At first England and France agreed to 
act in concert m case of necessity by opposing any Turkish viola- 
tion of the neutral zones On Sept 16, England further announced 
that the British Dominions, Yugoslavia and Rumania, had been 
asked to promise military support for maintaining the freedom of 
the Straits This announcement incited the lurks to action, both 
by Its threatening tone and because it contained no reference to 
the Nationalists’ territorial demands in eastern Thrace In conse 
quence, the Turkish army advanced towards the neutral zone 
France and Italy withdrew their troops, and M Franklin Bouillon 
was sent to Smyrna from Pans to mediate with Mustafa Kemal 
Pasha, and so arrest the march of the Turkish artny The British 
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troops remained alone On Sept 2^, Lord Curron came to an 
agreement with M Pomcar^ which accepted the British view' re 
gardmg the temporary question of the neutral zones, and the 
French view regarding the definitive peace terms On the same 
day, in accordance with this agreement, the principal allied powers 
in^ted the Angora Government to a peice conference on two 
bases, that Turkish sovereignty should he restored in 1 hrace up to 
the river Maritza, and that dunng the interim period, pendinj, the 
negotiations and entry into force of the Peace Treaty the inviola 
bihty of the neutral zones should be maintained Meanwhile the 
Turkish cavalry had advanced almost up to the British wire at 
Chanak, and only the tact and the firmness of General Harmgton 
as well as his sincere desire to prevent war averted a disister Ihc 
Nationalists accepted the Allied invitation of Sept 2 which satis 
fied the Turkish demands for the territorial settlement in Europe 
and suggested a preliminary conference on Sept 29 On Oct 1^ 
a military convention was signed at Midanii between the Angora 
delegates, the Allied generals in Constantinople and Greece 
The Alhes had also invited the sultan’s Government to the peace 
conference Tewfik Pasha, the last grand vi/ier of the Ottoman 
empire, wrote to the Great National Assembly, proposing joint 
action, and this made it necessary for the assembly to face the 
dilemma of having two Governments m one country In conse 
' quence the caliphate was separated from the sultanate, the sul 
I tanate was abolished and the sovereignty of the nation without any 
I restriction, already inserted in the new constitution, was rcafiirmed 
on Oct I, 1922 But It was decided to keep the caliphate m the 
house of Osman The governmental departments in Const inli 
nople then passed to the Angora Government which formalitv 
was accomplished by Refet Pasha, the Angora Government’s 
high commissioner for Thrace Thus the house of Osman, which 
had reigned for seven centuries, came to an end through the 
treason of its last Sultan, Mohammed VI , and for the first time 
in Its history Constantinople was no longer the capital of the State 
to which It belonged On Nov 17 1922, Mohammed VI took 
refuge in the British warship “Malaya” and escaped to M ilta The 
commissary of Sheria deposed the refugee Caliph by a ft tva, and 
elec ted Prince Abdul Mejid, the son of Abdul Aziz as Caliph 1 he 
new Caliph recognized the sovereignty of the Great National 
Assembly, and gave up his claims to the sultanate by a written 
document This was the last time the lurks used the fetva 
The Lausanne Conference met on Nov 20, 1922, and signed 
a peace treaty on July 24, 1923 By it the lurks procured the 
demands they had put forward in the national pact, except that 
concerning Mosul The capitulations were abolished To realize 
racial unity m new Turkey the Orthodox Greeks in Anatolu were 
exchanged for the Muslim Turks m Greek M icedonn the Greeks 
of Constantinople and the rest of the Christian minorities were 
to have the same rights as were secured to other minorities in 
Europe under the post war treaties The tracing of the Turko 
‘Iraqi frontiers was to be discussed between England and Turkey 
it a future date, and if necessary to be submitted to the League 
of Nations Turkey also concluded treaties with Amenca and 
Poland which restored diplomatic relations with these countries 
The New Turkey. — ^The Ottoman empire, which had tried to 
end the war in 1918 by the armistice of Mudros, was no more 
The Turks, the principal element of the defunct empire, had ere 
ated a new independent Turkish State The new Turkey had 
abolished the capitulations and contracted treaties with all tht 
other State® Released from external troubles she was free to 
begin a new era of progress and reconstruction The new consti 
tution was not complete and the position of the president of the 
national assembly, who was the head of the State at the same time 
was vague lakmg advantage of this, during a difficulty m forming 
a new council of commissaries, Mustafa Kemal Pasha proposed a 
constitutional amendment by which 1 urkey would become a re 
public (Oct 29, 1923) This amendment was accepted and Mus 
tafa Kemal Pasha was elected the hrst president of the Turkish 
republic, and Ismet Pasha, his right hand man formed a cabinet 
Like all the reformers preceding him, Mustafa Kemal Pashi 
accepted the clause in the new constitution which declared the 
State religion to be Islam But there was a growing conviction 
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that radical reform would be possible only after freeing the State 
from religion Turkey after adopting the republican form of Gov- 
ernment was determined to complete the partial secularization of 
the preceding regime, and to prevent all interference of rehgious 
influence, which was regarded as havmg been the prmcipal obstacle 
to modernization The clause in the constitution in declaring 
Islam the State religion and the position of the famiant caliph 
were accordingly the first objects of attack On March 3, 1924, 
Mustafa Kemal Pasha succeeded in passing three laws at one 
sitting expelling the Ottoman dynasty, abolishing the Caliphate, 
the commissariat of sheria (the recognized office for the religious 
affairs) and eykaS (pious foundations), and attaching all the 
educational and scientific institutions, including the medresses 
(rehgious colleges), to the commissanat of Public Instruction 
By these laws the Turkish republic put an end to Pan Islamism in 
Turkey and also paralysed the Khilafat movement m British India 
The most important step in secularization was the clause of one 
of the three laws which withdrew the “cml transaction” section 
of the shena, which so far had dominated the Turkish code 
through the mejclle (Turko Islamic code) The dispatch of all 
concerns and cases which related to dogma and religion passed to 
an office called the “Presidency of Religious Affairs ” Thus for 
the first time Turki^y tried to separate religion from the State 
Of the two classes the ulema and the military, which had domi- 
nated the Turkish State, the ulema were no more The military, 
from the time of th( tanzimat, had nominally ceased to interfere 
in internal politics But in spite of this, the deposition of Abdul- 
Aziz (1876), the re establishment of the constitution (1908), the 
nationalist movement (1918) were all brought about through the 
army And although during the last and most important changes 
of regime, including State secularization, mihtary influence was 
not obvious, the force behind the throne m the Turkish state 
was still the army A month before the passing of these laws 
Mustafa Ktanal Pasha assembled the commanders of the army m 
Smyrna and discussed these questions with them, thus diplo- 
matically shifting the responsibility to the shoulders of the army 
m case of any public opposition A new constitution which was 
more democratic than that of England was adopted on April 20, 
1924 To win over the peasantry, who constituted the majority 
and who did not regard th(st radical measures favourably, the 
tithes, which lay heavily on the agricultural classes, were abolished 
and military service wis reduced to 18 months The deficit m the 
revenue, due to the abolition of the tithes, was met by a heavier 
taxation of the urban population 
Although constitution illy the national sovereignty was m the 
hands of the national assembly, Mustafa Kemal Pasha, through 
his personal prestige won in the held and through his hold over 
the arm>, showed decided tendencies towards a personal dictator 
ship This created an opposition under Rauf Bey and Kiazim 
Kara Bekir Pasha which attempted to keep the republic on a 
democratic and liber il basis, and was called the Republican 
Progressive Party (Nov 1924) Ismet Pasha’s cabinet fell and 
Fethi Bey, a liberal and moderate statesman, formed a new cabi- 
net The Kurdish provinces revolted, because they resented the 
extreme centralizition and the harsh measures of the Government 
m carrying out new reforms, and because of the separatist tend- 
encies of some of the leading chiefs Mustafa Kemal Pasha 
seized this as a pretext to strike at the opposition Pretending that 
the liberal clause m the Progressive programme which advanced 
liberty of conscience had encouraged this rising, he, after a long 
discussion in the party meeting, during which he spoke for six 
hours, forced the Fethi Bey c ibinet to resign, on the ground that 
it had refused to carry out drastic measures in the peaceful parts 
of Turkey Ismet Pasha formed a cabinet for the second time 
The “law of maintenance of order” was passed 
The Dictatorship — With the passing of this law, the tnbunals 
of independence, which had functioned dunng the nationahst 
struggle against the anti nationahsts, were revived A reign of 
terror both against the Kurdish insurgents and the members of the 
opposition began The opposition Party was suppressfed The free- 
dom of speech which the new constitution had accorded to the 
Turkish nation was evaded through the very vague terms of the 


Law Mustafa Kemal Pasha was able to estabhsh his dictator- 
ship, despite a most democratic assembly, by the absence of any 
clause m the constitution which would place the president of the 
repubhe above parties Therefore Mustafa Kemal Pasha, as the 
active president of his own Party, could wield unbounded power 
The Kemalist Party (People’s Party), hke Abdul Hamid and the 
Committee of Union and Progress, beheved that the Turkish na 
tion was not yet ready for a hberal regime Although the Kurdish 
insurrection was put down by tnbunals and military operations, 
the disturbances continued m Van, Bitlis and Diarbekir, and led 
the republic to begin a partial deportation of the Kurds The 
reforms of the republic were earned out by the terrorist methods 
of Mahmoud II The rehgious orders were abolished and the 
tekkes (monastenes) were closed as having mfluenced the Kurd- 
ish rising A decree ordered the army to adopt a kepi and the civil 
servants to wear hats A law passed in Nov 1925 abohshed the 
fez and obliged everybody to wear hats (Women were not in- 
cluded ) This law provoked several counter revolutionary risings 
in the eastern provinces, which the tribunals suppressed by death 
sentences and imprisonments On Feb 17, 1926, the assembly 
adopted a new civil code which was almost a translation of the 
Swiss code, and this is the most fundamental bf the recent 
changes By the adoption of this code Turkish legislation was 
wholly freed from Islamic influence The laws concerning mar 
riage, divorce and inheritance, which had been totally different 
from those of the West, were altered, and polygamy was legally 
prohibited This radical secularization led th^ non Muslim minor 
ities to renounce of their own accord the minority nghts which 
they had procured at the Lausanne conference The secular repub 
lie had now only two points of contact left with religion , the clause 
in the constitution which states that the religion of the State is 
Islam, and the law which attached the Presidency of Religious 
Affairs to the prime minister’s office The former of these was 
broken on April 9, 1928, by a decree of the assembly annulling the 
clause in question and also that by which the assembly has to 
execute the shen (holy law) The decree also substituted the 
oath “by Allah” by the oath “by my honour ” 

On May 19, 1924, a conference assembled in Constantinople to 
trace the Turko- Iraqi frontier, which had been left over by the 
Lausanne Conference No result was achieved and in accordance 
with the decision of the Lausanne Conference, England and Tur 
key submitted the question to the League of Nations On Dec 
16, 1925, the League of Nations decided to give the vilayet of 
Mosul to Traq To this the Turks would not consent and in pro- 
test, the Turks on Dec 17, 1925, concluded in Pins a treaty of 
mutual neutrahty for three years with Chicherin, the Russian 
commissary of horcign affairs Turko Russian relations, which 
had become distant since the Lausanne Conference, once more 
became very close To reassure Russia, who watched Pan-Turam- 
anism in Turkey with some anxiety, the Turk Ojaks (national 
clubs) issued a declaration, stating that Turkish nationalism was 
cultural and local and had no Pan Turanian aims Finally m the 
summer of 1926, the British, Turkish and Iraqi representatives 
met in Angora and signed a treaty on June 5, which ceded the 
vilayet of Mosul to Traq with a slight rectification of the frontier 
in favour of Turkey for a period of 25 years from the coming 
into force of the Treaty, the Traq Government was to pay Turkey 
10% on all royalties it received from the exploitation of the 
Mosul oil On \pril 22, 1926, a treaty of neutrahty was concluded 
with Persia A treaty of perpetual peace and friendship was signed 
with Afghanistan in Angora on May 27, 1928, and a treaty of non 
aggression and arbitration with Italy on May 30, 1928 
On the pretexj; 0! a conspiracy against Mustafa Kemal Pasha’s 
hfe, “discovered” m the summer of 1926, all the members of the 
suppressed Opposition Party, both in and out of the assembly, as 
well as the leading members of the Union and Progress Party, 
were arrested by the tribunal of independence At the tnal pohti 
cal opponents were assumed to be conspirators by the mere fact 
of their being in the Opposition Kiazim Kara Bekir Pasha, All 
Fuad Pasha and Refet Pasha were acquitted by the pressure of the 
army Several members of the assembly, whose parliamentary 
immumty was violated and who bad been in the forefront of the 
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nationalist movement, were executed Djavid Bey, Uic foremost 
Turkish financier, Shukn Bey, Dr Nazim Bey and Janpoulant Bey, 
all ex immsters of the Unionist regime and some of them deputies, 
were also executed The ex*prime minister Rauf Bey who was in 
Europe at the time, was condemned to ten years* imprisonment 
All these terrorist and illegal measures aimed at extinguishing 
every form of opposition 

The economic policy of the repubhc, a reaction to that of 
capitulations under which the Turks had suffered so much, was 
ultra nationalist State construction of railways was begun, and 
lines between Angora and Caesarea, and between Samsoun and 
Amasia were completed in 1927 

In the summer of 1927 the general elections took place, Kemal 
ist Party candidates were all elected and Mustafa Kemal Pasha 
was elected president of the republic for the second time In April, 
1928, the article of the constitution declaring Islam the official 
religion of the republic was eliminated by a unanimous vote of 
the Assembly The same body enacted a bill substituting Roman 
characters for the Arabic in all official documents After a 15 
year period of education it is intended to make the general use 
of the new alphabet compulsory 
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TURKEY, an abbreviation for turkey cock and turkey-hen, 
a large domestic gallinaceous bird, so called from the mistaken 
idea that it came from Turkey They (Mdeagrts) are all Amen 
can, and were not introduced into Europe before 1530 The 
northern (M gollopavo) is extinct in the settled parts of 
Canada and the north eastern parts of the United States It is a 
beautiful bird with bright, metallic gloss on its plumage The 
southern species {M mexteana, Gould), now rare, differs in hav- 
ing its tail coverts and quills tipped with white On the borders 
of Guatemala and British Honduras is a third species, M ocellata, 
whose plumage vies in splendour with that of the peacock, while 
the bare skin of the head is blue, studded with orange warts The 
turkeys form the subfamily Meleagnnae of the Phastantdae and 
extend back to the Miocene, when they were present in Colorado 

The turkey (the South American M Mexteana), domesticated 
by the peoples of Mexico and Peru, was introduced into Europe 
by the Spaniards soon after the discovery of America From 
Europe, most probably, the earhest domesticated turkeys were 
taken to North America by colonists from Europe and little 
admixture of wild blood {M Gallopavo) occurred until after the 
middle of the last century when livestock began to be improved 
By 1865, the original Mexican stock was known in England as 
the Cambridge Bronze, and there were also the Black Norfolks, 
Whites and Fawns (buffs) Of these the Cambndge Bronze was 
the largest, the Black Norfolks the most popular 

Later there arose a demand for a turkey of greater size and so 
there was imported from North Amenca the American Bronze, 
with less white and more brilliant colourmg These were bred with 
the Cambridge and with the general turkey population of the 
continent But the great size of the American Bronze is unsuited 
to-day of small incomes and small families The marketable 
bird now is one of x 0-15 lb and the older European varieties have 
come into their own again The White turkey, called for reasons 
unknown the Austrian White in Europe, the White Holland m 
Amenca, is exceedingly popular, and Blacks and Fawns are 


also kept Infrequently the other colour varieties are imported 
from America into Europe, the Slate, the Narragansett and the 
Bourbon Red All these pigments are ingredients of the Bronze 
colouration and the breeder, by isolating and forming new combi 
nations of them, has produced the different vaneties 

(F A E C ) 

United States. — From colonial days the turkey has been the 
ptkee de risistance at the feast of the national Thanksgiving Dav 

The Bronze turkey is the largest and most popular The standard 
weights in pounds are adult cock, 36, yearling cock 33, cockerel 
25, hen, 20, pullet, 16 The plumage is distinguished by a nch 
brilhant, bronze sheen with white barring of the wings and edging 
of tail feathers 

The White Holland is the second most popular turkey It is 
perhaps, more easily handled m confinement than the other van 
eties The standard weights m pounds are adult cock, 28 , year 
ling cock, 24, cockerel, 20, hen, 18, pullet, 14 The White Hoi 
land is pure white and the plumage should be free from black 
flecks or ticking in all sections 

The Bourbon Red is the newest standard American variety, 
with growing popularity The standard weights m pounds are 
adult cock, 30, yearling cock, 25, cockerel 20, hen, 18, pullet 14 
The general plumage colour is a rich brownish red, with the 
pnmary and secondary feathers of the wing and the mam tail 
feathers of pure white (M A J ) 

TURKHEIM At the end of 1674 the imperial army under 
Bournonville had crossed the Rhine at Strasbourg and invaded 
Alsace {see Dutch Wars and Turenne) After an indecisive 
battle at Enzheim, Turenne, the French commander, withdrew 
northwards as if for the defence of Lorraine, thereupon the im 
periahsts spread themselves into winter quarters over southern 
Alsace This was exactly what Turenne wanted, leaving only a 
screen of cavalry posts m northern Alsicc he re entered Alsace 
from the south at Belfort The imperialists were taken by sur 
prise, several bodies were captured or disp)ersed, and a rapid thrust 
at Strasbourg might have been decisive But the long march in 
winter had exhausted Turenne’s men, and when at last he did move 
northwards the allies had had time to concentrate their army, 
50,000 strong m a formidable position between Colmar and Turk 
heim With only 35,000 men, Turenne saw that a pitched battle 
might end m failure, he therefore decided to manoeuvre his 
enemy out of position Giving half his force to the Comte de 
Lorge, he ordered him to demonstrate particularly against the 
town of Colmar, on their left 

As he had hoj^cd the impenalists at once began to move 
troops from their right and centre for the defence of Colmar 
whereupon Turenne, who had moved the rest of his army under 
cover of some hills close up to the enemy s right, sent Foucault 
forward with 12 battalions and some cavalry and guns to cross the 
stream near its junction with the Fecht Ihis attack was timed 
to begin an hour before sunset, because Turenne did not wish to be 
drawn into a general engagement but only to frighten the impenal 
ists into withdrawing in a night panic Foucault advanced too 
soon, however, and had to wait for some time under heavy artil 
lery fire, while the impenalists had time to move some of their 
troops back towards the right At 3 pm (on Jan 5, 1675) Fou 
cault attacked and brilliantly forced the imperial right back upon 
their centre As Turenne had anticipated, the imperialists, fearful 
that their flank was turned, fell back upon Strasbourg The losses 
were unimportant, but the battle was decisive, Alsace being 
cleared of us invaders 

TURKI, strictly speaking an Arabic or Persian adjective 
formed from Turk, used by European writers in two rather differ 
ent senses (i) It is applied to tribes or languages which are 
Turkish as opposed to Aryan, Semitic, etc (2) It is used as the 
special designation of the tribes and languages of Kashgana and 
Eastern Turkistan {See Turks ) 

TURKI LANGUAGE The dialects of the Turkish Ian 
guage may be roughly divided into four mam groups, namely (i) 
the oriental dialects of the Altai, (2) the western dialects includ 
ing Kirghiz, Bashir, and the Tatar of the Volga (3) the dialects 
of Central Asia with which this article will deal, and (4) the 
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southern dialects, including Turkoman, Azerbaijani, Anatolian, 
Crimean and modern Ottoman Turkish (Osmanli) These dia 
iects differ in a remarkably small degree from one another There 
are, however, two I urkish dialects, namely, the Yakut and the 
Chuvash, which, owing to their isolation, have undergone con- 
siderable moditicdUon The Central Asian dnlects which are 
spoken from the tasttrn frontiers of Persia as far as Hami on 
the edge of the Gobi desert include Taranchi, the Turki of Hami, 
Aqsu, Kashgar, Yarkind, Sart, the dialect of Kokand, and the 
Uzbeg of Bokhara and Khiva The literary language of Chinese 
Turkestan is known as Eastern Turki or Jaghatai from the name 
of one of the sons of Jenghiz Khan who founded a Khanate in 
this region it the beginning of the 13th century The first monu- 
ments to be discovered of the ancient Turkish language were 
those contained in the Orkhon inscriptions dating from the 8th 
century which were written in a Runic character They were 
known to exist m 17^0, but were only deciphered m 1893 by the 
Danish scholar Vilhelm Thomsen Since then a vast manuscript 
literature in a similar language, both in Runic and in other alpha- 
bets notably the Uighur (derived through Sogdian from the 
Arimaic) has been rescued from under the sands of Central 
Asia (Documents have also been found m Estnngelo [two 
forms], Bnhmi, and even Tibetan ) When the Uighur alphabet 
was introduced is not exactly known, but it must, at a later stage, 
have overlapped with the Runic alphabet which was certainly 
employed in the 6th century of our era Although with the 
submission and consequent conversion of Chinese Turkestan to 
Islam a vast number of Arabic words were introduced into the 
lurki language, the number of these was far smaller than was 
the case with Osmanh Turkish, and consequently old roots have 
been preserved m Turki whieh have almost entirely disappeared 
from the westerly diilccts The Uighur alphabet was still in use 
in the 1 2th century and mss have been found dating from the 
1 5th century, but owing to the influence of the Arabian culture, 
It was fin illy discirdccl m favour of the Arabic alphabet The 
lurki liiiguage spoken today from Yarkand to Hami is prac 
tically idtntieal with the Turki of the loth century l 3 own 
to the 14th century very few literary works were produced in 
lurki, but in the isth i6th and 17th centuries there appeared 
a large number of distinguished writers m that language among 
whom may be mentioned the great poet and patron of poets Mir 
Ah Shir Naval, the Sultan Babur and the historian Abul Gazi 
Bah idur khan The characteristics of the Turkish languages have 
been described elsewhere (Ste 1 urkish Lancuage and Litera 
JURE ) Turki is rich in verbal affixes which modify the root 
mcinings Shaw cites an example which illustrites the manner in 
which these affixes miy be multiplied m a single word — m B*r$lish 
turalmaidurmun Btnnaq is ‘ to give”, almaq is “to take ’, btral 
maq is “to be able to give” bint is “to be given”, btrtlt^h is “to 
be given to one mother’, btrthiihitir is “to cause to be given to 
one another”, mai is the negative, dtir is the present tense, man 
indicates 1st person singular The whole thus means “I am unable 
to ciuse (them) to be given to each other” 

Bibiiooraphy — R B Shaw, Sketch of the Turki lam^uage as spoken 
tn Eastern 1 urkislan (Part I Grammar Part II , Vocabulary Jour- 
nal of the \siatic Sociity of Bengal Vol XL VI , Part I , pp 242-368, 
Vol XI \II Part T 1 \tra No i Calcutta, 1877-80), G Raquette, 
Eastern Turki grammar with vocabulary (Mitteilungen dts Semi- 
nars fur Oncntalischc Sprichen zu Berlin Zweite AbtoilunR, ^ahrgang 
XV pp \V 1 pp 1 13-21 1, \V 1 I, 170-232 Berlin 1912- 

14) , G Riquettc, lurki DtcUonary (Lund, Leipzig, i9'*7) 

TURKISH LANGUAGE AND LITERATURE Turk- 
ish, now generally understood as refernng to the Osmanh or Otto 
man Turkish si>tech of Europe and Asia Minor, is correctly the 
name of a family of tongues The Turks were known to China 
in the 6th century ad and the Turkish inscriptions from the 
Orkhon river district in northern Asia bear dates from before 
the middle of the 8th century The best known divisions of the 
Turks are the Uigurs, the Seljuks, and the Osmanhs The last- 
named took Constantinople m 1453 and set up the Ottoman 
empire ( %ee Turkey ) 

The root of the name is turk, meaning “power” (or, as some 
authorities have it “to arrive at maturity”) The name is found 


in many languages from China to the Caucasus, but was not used 
by the Turks until the beginning of the present century The 
Turkish languages are spoken over 140 degrees of longitude, from 
Macedonia to Siberia, and are characterized by a remarkable 
homogeneity These languages are everywhere easily identifiable 
and leave ineffaceable marks on surroundmg tongues (eg, in 
Mongolia and Sibena) The Asiatic Turks were at different pe 
nods decidedly forceful and their languages made attacks on 
other speech systems, analogous to those physical assaults made 
by the Turks on surroundmg peoples 
A prominent feature of the Turkish languages is the vocalic 
harmony (prevailing throughout the family) upon the eight 
vowels, a, t,d,u, a, t, 0, n The Turkish tongues are sweet sound 
mg and a comprehensive scheme of vowel-attractions governs the 
euphonic interests of the family Nouns are declined and com 
pounds can be built up by addmg suffix to suffix from chair- 
(mak), “play a musical instrument” chal gt, “a musical instru 
ment”, chal gt “a musician,” and with lor (a sign of the plur ) 
chal gt-)% Utr, “musicians ” This building up from a stem is seen 
to perfection m the verb The declension of nouns now comprises 
genitive, dative, accusative, locative, and ablative, although in 
earlier times there were other cases The plural (marked by the 
suffixes lar, tdr, -dar, and nhr) is not invariably used bir tavuk 

sitmak, “to sell -J j* hen,” tavuk satmak, “to sell hens ” The 

copula IS frequently omitted, In which event the order of words 
reveals the sense oglati ogsuz (ht “boy orphan”), the boy is an 
orphan, and ogsuz oglan “a boy orphan ” 

The usual copula in the Turkish languages is the zonst of 
durmak, “to stand up ” “The boy is an orphan” with the copula 
expressed would be oglan ogsuz tur ur The construction of the 
sentence is accomplished by use of pronouns both before and after 
the predicate in accordance with the following table (In the 
I post predicate position the pronoun is merely an enclitic ) 

Verb and Pronoun Prefixes and Suffixes 


Numbt r 
and person 

Indtpendc nt 
personal 
pronouns 

Copula 

suffix 

Impel itiv( 
suilix 

POSbtS 

sive 

suffix 

SuifcuUr 





ist pers 

ban, man, nun 

ban, lun 

as avin 

m 



man, min, ih 

ivin, tU 


2nd pers 

san, i>tH 

sin 

kil 

nR 

3rd pers 

oL id 

\ 

dnrur dir 

1 


' 

Plural 





1st ptrs 

In*., bis 

hiz, bis 

altm 

btz 

2nd perv^ 

SI , stzhr 

stz, sij( r 

tmz, 


3rd pers 

olar, ular 

duritr, dirlar 

sin, stnlar 

lart 


I Suffixes to the general verb arc of two kinds, (a) those forming 
! nouns of action {Iran), or m Osmanli dik and (6) predicative 
[ suffixes which form other tenses or moods of the verb These are 
I added to the base, e g , from atmak (to throw), base a^+suffix -iw 
I or tmz gives the imperative atm, attmz, “throw*” Frequently, 
however, the base alone is used as an imperative and, except m its 
written form, the Turkish language m whatever dialect it is found 
is far from stable 

The Turkish numeral system is decimal It is nearly, but not 
quite, uniform throughout the languages, it is possible that the 
parent idiom had not developed a complete system before the 
break up of the primal family In certain cases the colloquial has 
borrowed one or two number names from surroundmg peoples 
The Osmanli Turkish numerals are 
I, b$r, 2 iki, 3 uch, 4 dort, 5 besh, 6 altt, 7 yedt, 8 sehZf 9 doquZt 
10 on Eleven is on htr, and so regularly to 20, which is ytrmt, 30 
otuz, 40 kerk, 50 elk, 60 almish, 70 yetmish, and so regularly to 
100 (yuz) One thousand is btn 
The general outlmes of the language have remained unchanged 
throughout the centuries, but m details there are wide differences 
between the languages of the different localities The modem 
Ottoman (Osmanh) Turkish differs very widely from the Turkish 
tongues of northern Asia It is much more harmonious to the 
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ear and much simpler m grammatical structure It is a difficult 
task to trace the development of written Turkish from the 
kdk^turk or pseudorunic script of the Orkhon regions through the 
Uigur script of Mongolia and Turkestan to the modern use in 
Turkey and central Asia of the Arabic script adapted to Turkish 
needs For lurkish has used several different 'scripts writing in 
Syriac characters (Estrangdo) and a modihed form of this script 
called Manichaean in Brahiii (gv), m Tibetan m Armenian 
Greek and Hebrew The most modern development is the deci 
Sion of the decree of the Turkish government in 1928 that the 
Roman aljiiabet should be universally substituted for the Arabic 
script 

Bibiiooraphy — The following issues of the Journal of ike Ftnno- 
Ugrtan Society deal specifically with Turkish languages v 1894-96, 
xii 1898-99, XXX 1912, xxxvil 1916, Uv 192s Set also Inscriptions 
de I Orkhon Helsingfors (1892) , O Donner Sur I ongtne de V alphabet 
turc du Nord de VAsie, G J Ramstedt, (i) Zur V erbstaminbildungS’* 
lehre der Mongoltsche^Turktsche Sprachen, (2) Zwii utgurtsche Runen 
in Schnften in der Nord Jiiongolet (no date) , Budagoff, Turkish, Tar 
iar and Russian Dictionary (1868), H Whitaker, Eastern Turkt 
(1909), Barbier de Meynard Dktwnnaire Turc-franQais (1881-86), 
M V Thomsen, Samlede Afhandltger (1922) , and the bibliographies 
appearing quarterly in the Journal of the Royal Astatic Society The 
genenl characteristics of Turkish languages are treated in Ees Langues 
du Monde (Pans, 1924) (A N J W ) 

LITERATURE 

During the rule of the Ottoman Sultans the Turks gave little 
sign of literary inventiveness and the two great schools, the old 
and the new, into which we may divide their literature were 
closely modelled, the one after the classics of Persia and the other 
after those of modern Europe, and more especially of France 
The last 30 years have seen a steady development of the new 
school which, from being at first imitative or adaptive, has now 
stiutk out a line of its own Turkish literature has not however 
yet hid tune to manifest its reaction to recent drastic political 
ind religious changes Its most modern writers all belong to the 
period preceding the rise of Mustafa Kemal Pashi, and even the 
most advanced thinkers among Turkey s men of letters have 
never ventured under former regimes even to hint at such reforms 
as have been earned out by the order of one man The old school 
miy be conveniently divided into three periods, which may be 
termed respectively the pre classical, the classical and the post 
classical Of these the first extends from the early days of the 
empire to the accession of Suleiman I, 1301-15^0 (700-926), 
the second from that event to the accession of Mahmud I , iS2o- 
17^0 (926-1143), and the third from that date to the accession 
ot ‘Abd ul Aziz 1730-T861 (i 143-12 77) 

The Pre classical Period — ^The works of the old school m 
all Its periods are entirely Persian in tone, sentiment and form 
Some two centuries before the arnval of the Turks m Asia 
Minor the Seljuks, then a mere horde of nomads, had overrun 
Persia, where they settled and adopted the civilization of the 
people they had subdued Thus Persian became the language of 
their court and Government, and when by and by they pushed 
their conquests into Asia Minor, and founded there the Seljuk 
empire of Rum, they carried with them their Persian culture, and 
diffused It among the peoples newly brought under their sway 
It was among the descendants of those Persianized Seljuks that 
so called Ottoman Turks rose to power in the middle of the 13th 
century {see Turks) The Ottomans naturally absorbed the 
culture of the Seljuks, and an extraordinary love of precedent, 
apparent m all Islamic literature, was sufficient to keep their 
writers loyal to their early guide for cen tunes till at length the 
allegiance, though not the fashion of it, changed and, about the 
middle of the last century, Pans replaced Shiraz as the shrine 
towards which the Ottoman scholar turned The poetry of the old 
school 1$ greatly superior to the prose 

Ottoman hterature may be said to open with a few mystic hnes, 
the work of Sultfin Veled, son of Maul&nii Jeial ud Dm, the author 
of the great Persian poem the Mathnwm Sultan Vclcd flourished 
durmg the reign of *08min I^ though he did not reside in the 
temtory under the rule of that prince Another mystic poet of 
this egrly tune was ‘Ashik Pasha, who left a long poem in rhym- 


ing couplets, which is called, inappropriately enough, his Divan 
The nocturnal expedition across the Hellespont by which bulu 
man, the son of Orkhan, won Gallipoli and therewith a foothold in 
Europe for his race, was shared in and celebrated m verst by a 
Turkish noble or chieftain named Ghazi bazil Sheikhi of Kermi 
yam a contemporary of Mohammed I and Murad II , wrote a 
lengthy and still esteemed mesnevi on the ancunt Persian romance 
of Khusrev and Shinn, and about the same time Yaziji oghlu 
gave to the world a long versified history of the Prophet I hi 
Muhammidtya The writers mentioned above are the most im 
portant previous to the capture of Constantinople, but there is 
little literature of real merit prior to thit event The most 
notable prose work of this period is an old collection of stones, the 
History of the Forty Xezirs, said to have been compiled by a 
certain Sheikh zada and dedicated to Murad II A ft w ye irs 
after Constantinople had passed into the hands of the OUonidns 
some ghazcls, the work of the contemporary Tatar prince Mir 
^Ali Shir who undei the nom de plume of Neva 1 wrote much that 
shows true talent and poetic feeling, found their way to the 
Ottoman capitil, where they were seen and copied by Ahmed 
Pasha, one of the viziers of Mohammed II The poems of this 
statesman, though possessing little merit of their own being ior 
the most part translations from Neva'i, form one of the land 
marks in the history of Ottoman literature They set the fashion 
of ghazel writing, and their appearance was the signal for a 
more regular cultivation of poetry and a greater attention to 
literary style and to refinement of language In Sinan Pashi 
(d 1420), another minister of Mohammed the Conqueror, Otto 
man prose found its first exponent of ability, he left a religious 
treatise entitled Tazarruat (Supplications), which, notwithstand- 
ing a too lavish employment of the resources ot Persian rhetoric, 
IS as remarkable for its clear and lucid style as for the beauty 
of many of the thoughts it contains Twenty one out of the 34 
sovereigns who have occupied the throne of Osman have left 
versts, and among these behm I stands as thi most gifted 
and most original poet The most prominent man of Idttrs under 
this sovereign was the legist Ktmal Pasha zada who left a 
romantic poem on the loves of Yusuf and Zuleykha, and i work 
entitled Ntganstan, which is modelled both in style and matter 
on the Guhstan of Sadi His contemporary, Mesihi, whose 
beautiful verses on spring are perhaps better known in Europe 
than any other Turkish poem, deserves a passing mention 

Classical Period — ^With the accession of Selim’s son, Sulei- 
man I, the classical period begins Fuzuli (d 136^), showed far 
more originality than any of his predecessors, for, although his 
work is Persian in form and in general character he struck out 
a new line for himself Baki (d 1599) of Constantinople though 
far from rivalling his contemporary I uzuli, wrote much good 
poetry The Ottomans have been particularly successful with 
elegies, one by Baki on buleimin I has never been surpassed 
Ruhi, Lamii, NevT, the janissary \ahya Beg, the mufti Ebu 
buud and Selim II all won deserved distinction as poets During 
the reign of Ahmed I arose the second of the great poets of the 
old Ottoman school, Nef 1 of Erzerum who owes his pre eminence 
to the bnllianee of his kasidas Nabi (d 1712), who flourished 
under Ibrahim and Mohammed IV was a prolific author who im 
parted into Ottoman literature, a didactic style of ghazel wnting 
which was then being introduced in Persia by the poet ^a’lb, 
indeed, it is not always easy to know that his lines are intended to 
be Turkish A number of poets took Nabi for their model The 
glory of the classical period ending with Ntdim dates roughly 
from the accession of Ahmed I 1603 (1012), to the deposition of 
Ahmed III, 1730 (1143) 

We will now glance at the prose writers of this period Under 
the name of Humdyun Nama (Imperial Book) Ah Chelebi made 
a highly esteemed translation of the well known Persian classic 
AnvoT'^t Suheyli, dedicating it to Suleiman I Sa d ud Dm (d 
15^9)) the preceptor of Murad III , wrote a valuable history of the 
empire from the earliest times to the death of Selim I This work 
the Taj ut-Tevankh (Crown of Chronicles), is reckoned, on 
account of its ornate yet clear style, one of the masterpieces of 
the old school, and forms the first of an unbroken senes of annals 
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which are wntten, especially the later among them, with great 
minuteness and detail Of Sa*d-ud Din's successors in the office 
of imperial histonographer the most remarkable for hterary power 
is Na‘ima His work, which extends from 1591 (1000) to 1659 
(1070), contrasts strongly with that of the earUer historian, being 
written with great directness and lucidity, combined with much 
vigour and picturesqueness Evliya, who died during the reign 
of Mohammed IV , is noted for the record which he has left of 
his travels in different countries About this time Jash kopn- 
zada began and Ata-ullah continued a celebrated biography of the 
legists and sheikhs who had flourished under the Ottoman mon- 
irchs Haji Khalifa, frequently termed Katib Chelebi, was one 
of the most famous men of letters whom Turkey has produced 
He died in 1658 (1068), having written a great number of learned 
works on history, biography, chronology, geography and other 
subjects The Persianizmg tendency of this school reached its 
highest point in the productions of Veysi, who left a Life of the 
Prophet, and of Nergisi, a miscellaneous writer of prose and 
verse The first printing press in Turkey was established by an 
Hungarian who had assumed the name of Ibrahim, and in 1728 
(1141) appeared the first book printed in that country, it was 
Vankuh’s lurkish translation of Jevhen’s Arabic dictionary 

Post classical Period. — Coming now to the post classical 
period, we find among poets worthy of mention Beligh, Nevres, 
Hishmet and Sunbuh zada Vehbi, each of whom wrote in a style 
peculiar to himself Three poets of note — Pertev, Neshet and 
Sheikh Ghalib— flourished under Selim III The last named is 
the fourth great poet of the old school Ifusn u ^Ashk (Beauty 
and I ove), as his great potm is called, is an allegorical romance 
full of tenderness and imaginative power Ghalib's style is as 
ongmal as that of Fuzuli, NePi or Nedim 

When wt reach the reign of Mahmud II , the great transition 
period of Ottoman history, during which the civilization of the 
West began to struggle in earnest with that of the East, we find 
the change which was coming over all things Turkish affecting 
literature, along with the rest, and preparing the way for the 
appearance of the new school Ihe chief poets of the transition 
are Fazil Bey, Wasif, Izzet Molla, Pertev Pasha, Akif Pasha, and 
the poetesses I itnct and Leyla In the works of all of these, 
although we occasionally discern a hint of the new style, the old 
Persian manner is still supreme 

More intimate relations with western Europe and a pretty 
general study ot the I rench language and literature, together with 
the steady progress of the reforming tendency fairly started under 
Mahmud II resulted in the birth of the new or modem school, 
whose objects are truth and simplicity The transformation of 
Turkish literature and the creation of the Young Turk party were 
alike due to three great men, Shinasi Kemal and Ziya Shinasi's 
small volume of translations from various French poets appeared 
in 1859 In the following year he founded the first non-official 
journal in Turkey, in which he published in simple language 
articles dealing with the scientific and social questions from a 
modern European point of view The first work of fiction ever 
translated into Turkish was F^n^lon’s TiUmaque which appeared 
in 1H62, the translator being Yusuf kemM Pasha It was Ahmad 
Midhat who conceived the idea of wnting stones depicting Turk 
ish life and manners The first collection of national tales ap- 
peared in 1870 In 1869 Ahmad Vefiq Pasha pubUshed translations 
of three of Moli^re’s comedies, adapting the scenes and the names 
to suit local conditions In 1871 appeared the first original Turkish 
drama, a form chosen by Abd ul-Haqq Htoid for his best poetry 

The Revolution of 1908 — The turning point m Turkish na 
tional conscience came with the Revolution of 1908, which marks 
the beginning of a new era With the rise of democracy there 
naturally was felt the need of a closer collaboration between the 
culti\ated classes and the people who had for centuries been 
kept at a distance from one another for the reason that men of 
letters only wrote for a small circle of intellectuals m a language 
and on subjects which were untclligible to the lower classes The 
battle cry of the new school was Khdga doghru, “towards the 
people " and societies were formed like the Turk Derneyi at 
Constantinople and the Yeni Lisanjilar at Salonica, whose object 


was to introduce a new hterary language adapted to the under 
standing of the people and a hterature free from foreign influences 
Among the foremost workers in this new field were ‘Ali Jamb 
Omar Saifcddin, and Ziyi Gok Alp (1875-1925), the real founder 
of the new Turkish nationalist movement, and last but not least 
Mehmed Emm, a rehgious poet who came of lowly stock and as 
spokesman for the people has enjoyed very special popularity The 
new movement found its first expression in newspapers, and all 
the new writers began as journalists or novelists or as poets con 
tributing to newspapers Among those who have attained the 
highest rank may be mentioned the following writers Tewfiq 
Fikret (d 1915), Jenab Shehab ad Din (b 1877), Nigar Khanum 
a distinguished poetess (1871-1918), Mehmed *Akif (b 1870) 
Khalid Ziya, Ahmad Hikmet (b 1879), Mehmed Ra uf (b 1875) 
Ya*qub Qadri (b 1889), Khalid^ Edib Hanum (b 1883) and 
Husein Jahid (b 1875) Literary criticism is note^bly represented 
by Kopruli Zad6 Mohammed Fuad Bey, one of the professors of 
Constantinople university, an ardent scholar who is engaged in 
compiling a new history of the Ottoman literature (E D R ) 

Bibliography — E J W Gibb, History of Ottoman Poetry (6 vols , 
1900-09) , P Horn, Gesckichte der turhschen Moderne (Leipzig, 
1902) , O Hachtmann, Die turkische Liieratur des zwanzigsten Jahr 
hunderts (Leipzig, 1916) , M Hartmann, ‘Aus der neueren osmanischen 
Dichtung” {MtUetlungen des Seminars fur Orteniahsche Sprachen zu 
Berlin W estasiatische Studien, 1916, pp 124-179, 1917, pp 86-149, 
1918, pp 1-82) , F Babinger, Die Geschichtsscnreiher der Osmanen 
und ihre Werke (Leipzig, 1927) > F Taeschner, “Die geographischc 
Literatur der Osmanen,” in Zeit^chrift der deutschen M orgenlandischen 
Gesellschaft, Neue Folge, Band 2, pp 31-80 (Leipzig, 1923) , Ahmad 
Emin, The Development of Modem Turkey as Measured by Us Press 

(1915) 

TURKISTAN, a name conventionally employed to designate 
the regions of Central Asia which he between Siberia on the N 
and Tibet, India and Afghanistan on the S the western limit 
being the Caspian Sea and the eastern Mongolia and the Desert 
of Gobi Etymologically the term is intended to indicate the 
regions inhabited by Turkish races The regions called Turkistan 
not only contain races which do not belong to the Turk family, 
but exclude races which do, eg, the Turks of the Ottoman 
Empire What was formerly called Eastern Turkistan is now 
mainly the southern portion of the Chinese dominion of Sm kiang 
(qv , see also Tanm, etc ), while the former West Turkistan is 
included in the Uzbek, Turkmen, kazak, Kirghiz and Tadzhik 
Socialist Soviet Republics (qqv) 

HISTORY 


Our knowledge of the history of Turkistan is very fragmentary 
until about the beginning of the Christian era It may be that 
at a very early period East Turkistan was inhabited by an Aryan 
population When the Huns (Hiung nu) occupied west and east 
Mongolia in 177-165 bc they drove before them the Yue chi 
(qv), who divided into two hordes, one of which invaded the 
valley of the Indus, while the other met the Sacae in East Tur 
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kistan and drove them over the 
Tian shan into the valley of the 
111 Thus, by the beginning of 
our era, the Tarim region had a 
mixed population of Aryans and 
Ural-Aitaians, some being settled 
agriculturists and others nomads 
There were also several inde 
pendent cities, of which Khotan 


A NATIVE TRANSPORT CART USED was the most important One 
ON THE PLAINS OF ZUN6ARIA portion of the Aryans emigrated 
and settled in what is now Wakhhan (on the Pamir plateau), 


the present language of which seems very old Between 120 and 


1 01 BC the Chinese extended their rule westwards over East 


Turkistan as far as kashgar By the end of the 5th century the 
western parts fell under the sway of the ‘White Huns" (Ephtha 
htes, or Tochan), while the eastern parts were under Tangut 
(Thygun) dominion An active trade was carried on by means 
of caravans, com and silk especially being mentioned at a very 
early date 

The civilization and pohtical organization of the country were 
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dominated by the Chinese, but were also influenced to some extent 
by Graeco-Bactnan civilization, which had probably secured a 
footing in the country as early as the 3rd century b c From the 
2nd century to the first half of the 7th our knowledge is slight, 
and IS denved chiefly from the Journeys of the Chinese pilgrims, 
Fahien m ^99-415, Song yun and Hwei seng m 518-521, and 
Hsuan Tsang in 629-fi45 By this time Buddhism had reached 
Its culminating point m Khotan 
there were 100 monastenes and 
5 000 monks, and the Indian 
sacred literature was widely dif 
fused In the 7th century the 
Tibetan king, Srong btsan, with 
the help of the western Turks, 
subjugated the western part of 
the Tarim basin In 712-71? 
the Mohammedans, after excur 
sions into West Turkistan, in 
vaded East Turkistan In 790 
the Tibetans were masters of 
East Turkistan, but later (9th 
century) the territory fell under 
the rule of an Uighur people In 
the iith century Mongol hordes 
overran East and West Turki 
Stan and m the 14th, Tughlak 
Timur accepted Islam and shift 
cd his capital from Aksu to 
Kashgar His son reigned at 

Samarkand but in 1389 Timur NATURAL HISTORY 

devastated Dzungaria iqv) and A serkolis merchant of south 
Fast Turkistan Chinese turkistan wearing 

Chinese Turkistan — In the native dress 
14th and T5th centuries Bukhara and Samarkand became cen 
tres of Muslim scholarship and sent great numbers of their 
learned doctors to Kashgaria Rubruquis, who visited East 
Turkistan in 1254 Marco Polo between 1271 and 1275, and 
Hois in ifiSo all bore witness to great religious tolerance, 
but this entirely disappeared with the invasion of the Bukha- 
nan mullahs or Mohammedan priests In the 17th century 
a powerful Kalmuck confederation arose m Dzungaria, and ex 
tended its sway over the 111 and Issyk kul basins, having its 
capital on the Hi To this power or to the Kirghiz the “Whites” 
and “Blacks” alternately appealed in their struggles, in which 
Yarkand supported the latter and Kashgar the former The 
Chinese entered Dzungaria in 1758, the Kalmucks fled and 
Dzungaria became a Chinese province, with a military coloniza 
tion of Sibos Solons Dahurs, Chinese criminals and Muslim 
Dzungars The Chinese next re conquered East Turkistan, mark- 
ing their progress by massacres and transporting 1 2 500 partisans 
of independence to the Hi (Kulja) valley Hereupon the dis 
sentient khojas fled to Khokand in West Turkistan and there 
gathered armies of malcontents and fanatic followers of Islam 
Several times they succeeded m overthrowing the Chinese rule 
— m 1825, in i8so and in 1847 — ^but their successes were never 
permanent In 1857 another insurrection broke out, but a few 
months later the Chinese again took Kashgar In the course of 
the Dzungarian outbreak of 1864 the Chinese were again expelled, 
and Yakub Beg became master of Kashgar m 1872 But five 
years later he had again to engage m war with China, m which 
he was defeated, and East Turkistan once more became a Chinese 
province, it is now known under the general name Sinkiang, to 
gether with Kulja and Kashgaria 
Old Russian Tutkistan — Soviet Central Asia compnses 
some part of Turkistan Since Russia conquered Turkistan about 
1865, Tashkent and Samarkand were occupied and further tern- 
tory was absorbed and the whole united into Russian Turkistan 
Until 1917 Russian Central Asia consisted of several territories, 
including the governor generalship of Turkistan After the revolu- 
tion the Soviet Government established its power in these districts, 
and the khanates of Khiva and Bukhara were destroyed (1920) 
In the same year was set up a Peoples’ Soviet Republic and the 


former governor generalship of Turkistan became an Autonomous 
Socialist Soviet Republic within the R b F S R in 1921 In 1925 
a redistribution took place and the new States of Uzbekistan 
Turkmenistan and Tajikistan, together with several autonomous 
regions, were set up The remaining Turkistan areas were linked 
with the Autonomous Kirghiz Socialist Soviet Rtpublu 
Afghan Turkistan* — Afghan lurkistan now called the 
Mazar Province, the northern province of Afghanistan, is bounded 
on the east by Badakhshan, north by the Oxus river north west 
by Russia, and south by the Hindu Khush, the Koh 1 Baba and 
the northern watershed of the Han Rud basin, which separates 
it from the Herat Province Its northern frontier was decided 
by the Russo Afghan Agreement of 1873, and delineated by the 
Russo Afghan Boundary Commission of 1885, which gave rise 
to the Panjdeh incident With a length of some 500 m and an 
average breadth, north to south, of 114 m, it compnses about 
•>7,000 sqm , or two ninths of the kingdom of Afghanistan Ex 
cept in the river valleys it is a poor territory rough and moun 
tainous towards the south, but subsiding into undulating wastes 
and pasture lands towards the Turkman desert, and the Oxus 
riverain, which is highly cultivated The population, which is 
mostly settled in and around its towns and villages, is estimated 
at 800 000 The principal town is Mazar 1 Sharif 
The bulk of the people are of Persian and Uzbeg stock inter 
spersed by Mongol Hazaras and Hindus, with Turkoman tribes 
in the Oxus plains Ancient Balkh or Bactnana was a province 
of the Achaemertian empire About 250 bc, Diodotus (Theo 
dotus) governor of Bactna under the Seleucidac declared his 
independence and commenced the history of the Graeco Bactrian 
dynasties, which succumbed to Parthian and nomadic movements 
about 126 BC Traces of the Buddhist era which succeeded rc 
main in the rock cut topes of Haibak Devastated by Jcnghiz 
Khan, it belonged to the Delhi empire for about a century, and 
then fell into Uzbeg hands In the i8th century its khanates — 
Kundaz, Tashkurgan, Balkh with Akcha, and the four western 
khanates, or “Chahar Vilayet” of Sanpul Shibarghan AncJkhui 
and Maimana — formed part of the dominion of Ahmed Khan 
Durani, and so remained under his son Timur but relapsed on 
Timur’s death to the independent rule of various Uzbeg chiefs, 
dominated by Bukhari Between 1850 and i8s9 Amir Dost 
Muhammad re established Afghan influtncc but sovereignty over 
the Chahar Vilayet was disputed by Bukhara until settled in 
favour of Afghanistan b> the Anglo Russian Agreement of 1859 
Under the strong rule of Abdur Rahman these territories were 
more closely welded to Kabul some relaxation of authority under 
Vmir Habibullah having been made good by King Amanullah, 
vfho in 1927, together with his queen, visited Maimana Mazar 
1 Shanf, Tashkurgan and Kataghan and by royal decree gave 
the district the name of the Mazar Province In 1926, a dispute 
between Russia and Afghanistan regarding Urta Tagai an island 
in the Oxus, was settled in favour of Afghanistan A motor road 
and telegraph line linking the Mazar Province to Kabul were 
under constiuction in 1928 There are aerodromes, on the mam 
Kabul Tashkent air route, at Mazar 1 Shanf and Haibak Half 
of Mazar 1 Shanf was destroyed by fire in June 1927 The 
Province is admmistered by a governor directly responsible to 
the Central Government Schemes for the extension ot cotton 
cultivation are under consideration Mazar 1 Sharif is an im 
portant centre of the trade in astrakhan and furs 
TURKMEN REPUBLIC, an administrative division of 
Asiatic Russia, created m 1924 Area 491,216 sq km Pop (1926) 
23 7, '>70 Boundaries, the Caspian Sea to the west, Persia and 
Afghanistan to the south the Uzbek S S R to the cast and 
Kazakstan, with the Kara Kalpak Autonomous Area to the north 
The oasis of Khiva, incorpiorated in the Uzbek S S R forms an 
island of separate territory m the north east 
The changes m the course of the Jaxartes (Syr darya) and the 
OxtJs (Amu darya), and the supposed periodical disappearance of 
Lake Aral, are problems m geography and it is here that we 
must look for a clue to the physical changes which trans 
formed the Euro Asiatic Mediterranean — the Aral Caspian and 
Pontic basin — ^into a senes of separate seas and desiccated them. 
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powerfully influencing the distnbution of flora and fauna, and 
centuries ago compelling the inhabitants of Western and Central 
Asia to enter upon their great migrations 

A mountain chain, comparable m length to the Alps, separates 
the desc/ts of the Transcaspian from the highlands of khorasan 
It begins in the krasnovodsk peninsula of the Caspian, under the 
names of kuryanyn kary and Great Balkans, whose masses of 
granite and other crystalline rock reach an altitude of some 5,350 
ft Further south east they are continued in the Little Balkans 
(2,000 ft ) and the Kopepet-dagh or kopet dagh The latter nses 
steep and rugged above the flat deserts over a stretch of 600 m 
In structure it is homologous with the Caucasus chain, it appears 
as an outer wall of the khorasan plateau, and is separated from it 
by a broad valley, which like the Rion and kura valley of 
Transciucasn, is drained by two rivers flowing m opposite direc 
tions — the Atrek which flows north-west into the Caspian, and 
the keshef rud, which flows to the south east and is a tributary 
of the Murghab On the other side of this valley the Alla-dagh 
(Alaclagh) and the Hinilund bordei ranges (q,ooo to 11,000 ft) 
fringe the edge of the Khorasan plateau Descending towards the 
steppe with steep stony slopes, the mountain barrier of the Kopet 
digh rises to heights of 6 000-9,000 ft to the cast of Kyzyl arvat, 
while the passes which lead from the Turkmen deserts to the val 
leys of khorasan are seldom as low as 3,500, and usually rise to 
5000 6000 and even 8,500 ft 

While the Alla dagh and Binalund border-ranges are chiefly 
(omposed of ervst illint rocks and metamorjihic slates, overlam 
by Devonian deposits, a senes of more recent formations — Upper 
and Lower Crctucous and Miocene — crops out in the outer wall 
of the kopet dagh The mount iins of Asia which stretch towards 
the north west continued to be uplifted at a geologically recent 
epoch Quarternary deposits have an extensive development on 
Its slopes and its foothills are bordered by a girdle of loess 

The loess terrace, called Atok (“mountain base”) 10 to 20 m 
in width, IS very fertile but it will produce nothing without irri 
gallon, and the streams flowing from the Kopet dagh are few and 
scanty The winds which impinge upon the northern slope of the 
mountains have been deprived of all their moisture m crossing the 
Kara kum — the Black S inds of the Turkmen desert and even 
such ram as fills on the Kopet dagh (lot in at Kyzyl arvat) too 
often reaches the soil m the shape of light showers which do not 
penetrate it Where the mountain streams run closer to one 
mother, as it Geok lept Ashkhabad, Lutfabad and Kaaka, the 
villages arc more populous and the houses are surrounded by 
g irdens nourished by irrigation 

North of this nirrow strip ot irrigated land begins the desert — 
the Kara kum — which extends from the mountains of Khorasan 
to Like Aral ind the plate lu of Ust Urt, and from the Caspian 
to the Amu darya interrupted only by the oases of Merv and 
Tejtn But the terrible shifting sands, blown into barkhanSf or 
elongated hills sometimes 50 and 60 ft m height, are accumulated 
chiefly in the west where the country has more recently emerged 
from the sei Farther east the barkhans are more st ible 

Ihe saksaul (Anabast^ ammodendron) of the Kara kum has 
been almost destroyed within the last hundred years and occurs 
only sporadically but the borders of the spaces covered with saline 
cl IV are brightened by forests of tamarisk which are inhabited 
by great numbers of the desert warbler (Atraphorms aralensts)’--^ 
a Ivpical inhabitant of the sands — sparrows and ground choughs 
(Podoce\), the Houbara marqmem is characteristic of the re 
gion H in s md foxes } ickals and wolves marmots moles, hedge 
hogs and one species of marten live in the steppe 

The Uzboi — A feature distinctive of the Turkmen desert is 
the verv numerous shors or elongated depressions, the lower por 
tion of which are mostly occupied with moist sand They are 
obviously the relics of brackish lakes and, like the lakes of the 
Kirghiz steppts they often follow one another in quick succes- 
sion thus closely resembling nver beds As the direction of the 
v/mrv IS generally from the higher terraces drained by the Amu 
tlarya towards the lowlands of the Caspian, they led to the idea 
that the Amu darva once flowed across the Turkmen desert to 
wards whit is now the Caspian sea It was assumed not only that 


that river {see Oxus) flowed into the Caspian, but that after 
havipg ceased to do so in the 7th century, its waters were again 
diverted to the Caspian about 1221 A chain of similar deprea 
sions was ti'aced from Urgenj to the gap between the Great and 
the Little Balkans, this was marked on the maps as the Uzboi 
or old bed of the Oxus The idea of again diverting the Amu mto 
the Caspian was thus set afloat, but the investigations of Russian 
engineers, especially A E HedroiU, A M Konshin, I V Mush 
ketov, P M Lessar and Svintsov^ went to show that the Uzboi is 
no river bed at all, and that no nver has ever discharged its waters 
m that direction The existence of an extensive lacustrine depres 
Sion, now represented by the small Sary kamysh lakes, was proved 
and it was evident that this depression, having a length of more 
than 130 m , a width of 70 m , and a depth of 280 ft below tht 
present level of Lake Aral, would have to be filled by the Amu 
before its waters could advance farther to the south west 

The ancient texts (of Pliny, Strabo, Ptolemy) about the Jax 
artes and Oxus only become intelligible when it is admitted that 
since the epoch to which they relate, the outlines of the Caspian 
Sea and Lake Aral have undergone notable changes, commensurate 
with those which are supposed to hive occurred m the Courses 
of the Central Asian rivers Ihe desiccatiem of the Aral-Caspiaii 
basin proceeded with such rapidity that the shores of the Caspian 
cannot possibly have maintained for some twenty centuries the 
outlines which they exhibit at present The general configuration 
of the Trans Caspian region leaves no doubt that both the Jaxartes 
and the Oxus, with its former tiibutanes, the Murghab and the 
T(jen, once flowed towards the west, but the Caspian of that 
time was not the sea of our days, Us gulfs penetrated the Turkmen 
steppe, and washed the base of the Ust Urt plateau {See Caspian 
and Aral ) 

Climate, etc — The region between the Fieri rud and the 
Murghab is a plateau, 2,000 ft above the sea, with hills 500 and 
600 it high covered with sand, the spaces between being filled 
with loess The Borkhut Mountains which connect the Kopet dagh 
with the Sefid kuh in Afghanistan reach 5000 to 4,000 ft, and 
are cleft by the Hen rud Thickets of poplar and willow accom 
pany both the Murghab and the Hen rud Pistachio and mulberry 
trees grow m isolated clumps on the hills, but there arc few places 
ivulablt for cultivation Ihe climate is continental and the maxi 
mum temperature in the shade m summer varies between 43® C 
at Tejend and 46° C at Serakhs I he average summer tempera 
ture vanes between 29° C and 32® C and winter between 0 1° C 
at Merv and C at Termez The rainfall is insignificant and 
falls m December, January and February summer being rainless 
and sultry Thus cultivation depends entirely on irrigation 

Agriculture, etc — The years of civil war and disorder fol 
lowing 1917 resulted m a sharp drop m the amount of cultivated 
land, irrigation canals were not cleaned or repaired and famine 
was widespread As a result the number of cattle, especially sheep 
was disastrously diminished partly through slaughter and partly 
because herdsmen migrated mto Persia and Afghanistan with their 
flocks After the restoration of somewhat more settled conditions 
a complete revolution in social system was enforced, the old 
tribal holding of water rights was abolished and a new system of 
government control and distribution of water supply and of fertile 
land introduced Ihis involves much difficulty for the illiterate 
tribesmen and conditions are far from stable, though there has 
been a marked improvement during 1926-8, especially in cotton 
growing to which the Soviet government attaches much impor 
tance The gram and wheat crop is insufficient for the needs of 
the people and 75 000 tons were imported in 1926-7 The Merv 
oasis {qv) is reviving and an electric plant and new irrigation 
works have been constructed Watermelons, fruits and vines art 
cultivated and silkworm breeding is an ancient occupation, espe 
cially round Merv and Ashkabad In former times the silk was 
worked entirely as a peasant industry, but in 1927-8 a factory 
was under construction for large scale silk manufacture 

Peasant industries include the making of homespun and felt for 

^Their onginal papers are printed m the hvestta of the Russian 
Geographical Society 1883 to 1887, also in the Journal of the Russian 
ministry of roads and communications 
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local needs the making of primitive agricultural implements and 
household goods, and the preparation of leather and silk goods 
Carpet weaving is an ancient peasant industry for export, and each 
tribe has its own design, guarded as a secret from other tribes 
The cutting off of income from carpet making during the civil war 
was a disaster Horses, camels, working cattle, sheep (especially 
karakul), goats, asses and mules are bred Their numbers are 
much below 1913 level, and sheep particularly have diminished 

Minerals.^ — Salt, Glaubers salt, ozokerite and naphtha exist 
In pre 1914 times the output of salt was about 58,000 tons, during 
the civil war production ceased, but by 1926-7 it had risen to 
31,600 tons Ozokerite production m that year surpassed the 
previous level, reaching 700 tons as against 450 tons The naphtha 
of the Ashkabad district is little exploited as yet, but that on 
Cheleken Island, which is obtained from natural fountains yields 
on an average 1 54,000 tons per annum Rock salt is exported to 
Transcaucasia, Persia and Afghanistan, while Glauber’s salt from 
the Kara bugaz Gulf is increasingly worked and plans are under 
consideration for developing a superphosphate manure industry 
in the region Vast resources of sulphur exist in the Kara Kum 
desert north of Ashkabad, but their exploitation in a waterless 
desert seems impossible at present and Russia depends on imported 
sulphur The chief town and administrative centre is Ashkabad, 
the population of which increased from 13,737 m 1897 to 47,155 
in 1926, during which period the population of Krasnovodsk on 
the Caspian rose from 6 322 to 10 022 and of Merv from 8,533 to 
19,099, the latter town has grown rapidly since the construction 
of the electric power plant 

Industries — Factory industries include cotton and wool clean 
mg, glass manufacture, flour milling brewing and distilling , the 
preparation of dried fruit is increasing Krasnovodsk on the 
Caspnn is the port for the republic, its chief exports being cotton 
and dried fruits and its imports naphtha, timber, gram and su^ar 
During the civil war dredging operations ceased and the town has 
consequentlv suffered A fishing industry exists along the coast 
especially near Chikishliar and Hassan Kuli, but it is still con 
biderably below the pre war output of 10000 tons The Trans 
Caspian railway is the chief means of communication and there 
IS a branch from Merv to Kushka on the southern frontier The 
\mu dirya is difficult for steam navigition and camel 'caravan 
IS the chief trading link Caravan routes cross the desert to the 
oasis of Khiva, to the various stations on the railway to the 
port of Krasnovodsk and to the towns of North Persia Much 
of the present income of the republic is going towards the pro 
vision of new irrigation canals and the sinking of wells Its fman 
cial prospects are good in view of its trade with Persia and 
Afghanistan and the development of its mineral resources The 
literacy rate is the lowest m the U S S R , averaging 42% among 
men and 02% among women 

Population.— 'The population consists of Turkmens 70 2%, 
Uzbeks Ti 7%, Russians, Ukranians and White Russians (chiefly 
m towns) 9 1%, Armenians x% Kirghiz 07%, with a few Per 
sians and Bokhara Jews About half of the Turkmen trffies live 
m the republic, the rest being found m Persia and Afghanistan 
lurkmen tribes seem to have been settled in the steppe between 
the Oxus (Amu darya) and the Caspian from time immemorial 
and are of the west-central Turkish group They are mentioned 
by Arab writers of the loth century and were noted even at that 
time as much feared by their neighbours owing to their warlike 
disposition Up to the time of the defeat of the Tekke tribe at 
Geok tepe in 1881 by the Russians, they preserved their nomadic 
predatory life, frequently holding Russian and Persian captives 
for ransom, and were perpetually engaged m tribal warfare Since 
the Russian conquest many have taken to settled life, though 
much semi nomadism and some pure nomadism still exists The 
Yamut tribe, which formerly wandered in the steppe to the south 
east of the Caspian, is now mainly occupied at the naphtha 
works in Cheleken Island, while other Yamuts settled as agn 
culturalists m Khiva in the early 19th century The Tekkes who 
were the most ittiportant tnbe at the time of the Russian occu- 
pation (1881) are much scattered, many have become settled 
cultivators In early timfts they inhabited the Mangishlak penin 
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sula but were driven out by the Kalmucks m 1718 liter Lhtv 
occupied the Akkal and Merv oases The most ancient tribe 
was the Salors, who occupied the western comer of the Paro 
pamisus range and with whom the Arabs came m contact on their 
march towards the Oxus in the 7th century Intertribal strife 
and emigration to the oases and to Persia have much reduced 
their numbers The Ersans, formerly a warlike tribe of the 
Mangyshlak peninsula were driven by the Uzbeks to tht steppe 
south of the Ust Urt plateau, and have litclv settled as peaceful 
cultivators on the left bank of the Oxus Ihe hui’dmg of the 
Transcaspian railway further altered their habits, as did the intro 
duction of naphtha and salt working Up to the October igiy 
revolution they preserved their tribes and clans and though these 
will not disappear at once, the confiscation of water and property 
from the chieftains drove a sharp wedge into traditional custom 
and must lead to tnbal disintegration For the history ot the 
oasis of Merv, which capitulated to the Russians in 1883 se( 
Merv 

See the researches of Andrusov, Bogdanovich Konshin Mushketov 
and Obruchev m the Memoirs, the BuUetm (Izvestia) and the Annals 
of the Russian Geographical Society (1890-1000) , P M L(ssar 
L inctenne jonction de rOxn^ aiec la mer Casptenne (1880) 7 arudnoi 
(zoology) in Bulletin de la sociStS des naturalistes de Moslou (1889 
seq), N B Arkhipov, Central Asiatic Republics, 1927 (m Russian 
with a bibliography) 

TURKOMANS, a group of the Iranian Turks found in 
Persia Khiva Bokhara in the Caucasus and in Iranscaspn, and 
probably numbering about 1,000,000 They include the following 
clans Chaudor \omut Goklan, Akhal Merv Tekkes, Sank Salor 
and Ersari The clan divisions arc endogamous, and owing to the 
scarcity of women a high bride price is paid and many of the men 
are unmarried A large number of the Turkomans are nomadic 
horse breeders ilthough some have become igncultunsts All of 
them are Muslims Some of the Turkomans of the steppes appear 
to preserve the old Proto Nordic physical type, but in most places 
they have absorbed the physical type and much of the culture of 
the people amongst whom they live (9ee Turks, and Central 
Asia Ethnology ) (L H D B ) 

TURKS The term Turk is purely linguistic and refers to 
those peoples who speak Turkic languages having no racial sense 
The Turks may be divided into two groups a western which 
includes the Osmanli, the Turks of what was formerly “Turkey 
m Europe and Turkey m Asia ” the old Ottoman empire and the 
eastern Turks including many of the peoples of Turkistan and 
Central Asia as far as the river Lena Iherc are also lurks in the 
Crimea in the Caucasus and along the Volga The latter arc cul 
turally entirely associated with the eastern Europeans, as are the 
Osmanli with the south eastern Europeans and westt rn Asiatics, 
but linguistically they are associated with the western Turks (For 
racial history see Asia Central, and South western ) The 
eastern Turks include the Turks of Turkistan and the Caspian 
steppes, who have become largely absorbed culturally and phvsi 
cally in the Iranian peoples, and may be conveniently called 
Iranian Turks and the Turanian Turks many of whom are called 
Tatars (this rather than the more familiar “Tartar” is the more 
correct spelling) of the Steppes, of southern Siberia Dzungaria 
and northern Mongolia The Iranian Turks include the Turko- 
mans, the Sarts, the Taranchi or Ih Tatars the Uzbegs, the Kai 
zak and the Kara Kalpak The Turanian Turks include the Khir 
ghiz, a somewhat loose term, the Yakut and the Siberian Tatars 

The social organization of the Turks is based on a patriarchal 
system of sub clans, all related by blood, and these sub clans are 
gathered together in a loose confederacy of the clan (sok) 

There is no definite mode of life which can be associated with 
the Turks as a whole, the western Turks and most of the Iranian 
Turks are sedentary agriculturalists while those eastern Turks 
who have been most subject to migrations and live under steppe 
conditions have adopted the horse culture found in its most 
t5Tacal form among the Mongols {qv), while the Yakuts prac- 
tise the reindeer cPlture of eastern Asia 

The western Turks are Muslims, but to tht east, in spite of the 
supenmposition of higher religions, including formerly Nest on an 
Chnstianity, which at one time was a senous rival of Islam much 
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of the animistic old religions remain, and shamanism is a specially 
important feature among the eastern and northern tribes 

It is almost impossible to make any generalized statement about 
the lurks, their most potent bond is that of language, they have 
no umform culture, no umform rehgion or physique, and even the 
features of some of the ceremonies of the Kirghiz, considered by 
Czaplicka to be one of the purest of Turkic tribes, are almost ex 
actly similar to those of the Mongols Ethnologically, therefore, 
they must be referred to the regions m which they 1 ve 

BianoouAiHY — M A Czaphcka, The lurks of Cmtral Asia (1918, 
very complete bibliography) , L H 1 ) Buxton, Journal of the Royal 
Ant hropohi^ical Institute, \vi (1926) (L H D B ) 

HISTORY 

The discovery near the river Orkhon, to the south of Lake 
Baikal, of Turkish inscnptions dating from the 8th century a d , 
and the publication of matenals furnished by Chinese wnters, 
has stimulated interest m the history of the Turkish movements 
in Asia 

Early Period. — ^From 1400 b c onwards, but especially about 
200 BC, Chinese history contains notices of warlike nomads 
called Hiung nu or Hsiung nu Their political power broke up 
in the early centunes of this era before the advance of the Sien pi 
and Tobas, who appear to have been Tunguses, and from whom 
arose the Wei dynasty of northern China In a d 453 a Hiung nu 
clan tailed Asena or A-shih na, dishkmg the rule of the Wei, 
moved eastwards and sought the protection of a people called 
leu Jen or Jwen Jwen, who were also a kind of Hiung-nu They 
are the Geougen of Gibbon and others, and their identity with the 
Avars has been affirmed and disputed with equal confidence The 
Asena served the Jwen-Jwen aa workers in iron and hved not far 
from the modern aty of Shan Tan m Kan suh In this neigh 
bourhood was a hill called from its shape Turku, Durku or T’u- 
thueh, meaning helmet, and this is said to be the origin of the 
national name which has become so celebrated The name Tu- 
Kiue (Tou Kiue) or Turk is first used by the Chinese in recording 
the events of ad 545 and the following years, when the Turks, 
or descendants of the Asena, revolted against the Jwen Jwen 
These latter were crushed and disappear from history, at least 
under that name The victonous lurks advanced across their 
territory, came into colhsion with the Hephthalites or Ephthalites 
(g V ), whom they defeated, and are heard of on the Oxus (q v ), 
about AD 560 Ihe peiiod 546-582 marks the first brilliant 
epoch of early Turkish history Ihe tribes were not divided and 
made the most astonishmg advance under Tumen (who took the 
title of III Khan), his brother Itskmi or She ti mi (perhaps the 
Stembis of Greek writers), his son Mokan and Istami’s son Tardu 
or Ta-t'eu Though fifty years before only a servile clan m 
Chma, they sent an embassy m 567 to the East Roman emperor 
Justin II , as related by Menander Piotector (C Muller Fragm 
htst grace , vol iv ) In 598 the khan Tardu wrote to the emperor 
Maurice, and in 620-28 the Turks assisted Heraclius in his cam 
paigns against Persia Meanwhile the Turks had themselves split 
into two divisions with separate princes A tendency towards 
division, very natural m so loose and extended a community, had 
been visible for some time, and the rupture was precipitated in 
S8a by the jealousy of Ta lo pien or Dalobian, who was angry at 
not being chosen Iffian I or a century and a half or so we hear 
of two khanates the northern Turks, living near Lake Baikal and 
the southern tributaries of the Yenisei, and the western Turks, 
who appear to have had two headquarters, one near Urumchi and 
one near Auheata, north of Tashkent But their conquests, or at 
least their successful raids, extended very much farther to the 
west and south In 630 the Chinese pilgrim YiianChwang (Hstian 
Tsang) was well received by their khan, T’ung-she-ho, who exer- 
cised some kind of authority from Turf an to Merv ITbe Chinese 
followed a consistent policy of spreading dissension among these 
dangerous tribes and of supporting the factions that were weak 
or distant against those that were strong or near. Accordingly 
they were fnendly to the western Turks until they had conquered 
the northern Turks This western branch lasted until about 750 
as a political name From about 550 till 650 they were indepen- 
dent, and as mentioned, alhes of the east Roman Empire against 


the Persians But about 650 the politics nf the Nearer East were 
transformed by the conquests of the Arabs following <m the 
preaching of Mahomet After subduing Persia m 639 they spread 
to Transoxiana At the same tune dissension prevailed among the 
western Turks themselves the five tribes called Nu she pi, who 
lived west of Issyk-kul, quarrelled with the five tribes called Tu-lu 
hving to the east of it* Ihe Chinese fomented the quarrel, and in 
659 were able to declare that they annexed the whole terntory of 
the western Turks, including at least Dzungaria, Tashkent, Fer 
ghana, Bokhara, Kbulm, Badakshan, Ghazm, Bamian, Udyana, 
Wakhan and Karateghm But it would seem that neither the 
Turkish occupation nor the Chinese annexation of most of these 
countries was effective From 650 to 750 the possession of them 
was disputed not only by the Turks and Chinese but by the 
Tibetans in the east and the Arabs m the west In the west, the 
campaigns of Qotaiba b Muslim or Kutaiba (705--14) completed 
the Mohammedan conquest of Transoxiana (see Caliphate, sect 
B§6) 

For the history of the northern Turks our only authorities are 
the Orkhon inscnptions and Chinese wnters The half-eenjury 
following on the division was prosperous for the northern as well 
as for the western lurks, and they menaced Chma, but m 630 
the Chinese conquered them This is the Chinese servitude men 
tioned m the inscriptions In 682 Kutluk (also called Elteres, 
which seems to be a title) re established a lurkish state on the 
Orkhon He was succeeded by his brother Kapagan (or Me 
Chuo), who subdued the Turgash, or perhaps merely drove them 
southwards, early m the 8th century, and was succeeded by Bilga 
Kagan of the mscnptions 

Ibis northern klnnate was destroyed by a coalition of the Kar 
luk, Uigbur and Basmal m 744 These peoples, bke the Turgash, 
appear to have been Turkish A succession of these pressed for 
ward from the east When first heard of, the Karluk inhabited 
the country on the Irtysh and the Urungu, and subsequently occu 
pied Teles and^Tokmak The Uighurs belonged to the group of 
tribes known as Tolos or T le-le and established themselves at 
Balasagbun (also known by the forms Kara Balghasun Kara 
Balgassun and Balagasun see Karakorum) This brings us to 
the middle of the Slh century I or the next two hundred years 
the Turkish element in Central Asia, though it must have been 
numerous, does not cut any figure in history, which is filled with 
the chronicles of Arab and Persian dynasties (see Caiiphate, 
Samanids), but m the loth century we begin to hear of it again 
Turkish adventurers founded the d\ nasty of Ghaznevids at 
Ghazni, and there was a Uighur kingdom m the east comprising 
Kashgar and Khotan Boghra Khan, the ruler of this kingdom, 
was converted to Islam at the end of the loth century, and it 
conUnued under vanous branches of Uighurs until 1120 More 
important politically is the rise of the Seljuks They were the 
princely family of the Kabaks, who were a section of the group 
of tribes called Ghuzz (Oghuz, OOfot), and are heard of m Trans 
oxiana about 985 Their chieftains loghrul and Chakir drove the 
Ghaznevids to India and established themselves as protectors of 
the Abbasid caliph, who formally ceded his temporal power to 
them (For the histor>^ (»f the dynasty see Seljuks ) Alp Arslan, 
the son of Chakir, defeated the Byzantines at Manzikert (1071) 
and prepared the way for the Ottoman conquests His son Mahk 
Shah ruled over nearly all the modem Turkey m Asia, and as 
far as the frontiers of China On his death in 1092 bis empire 
broke up mto several pieces Konia became the capital of the 
sultanate of Asia Minor and various Seljuk dynasties estabhshed 
themselves m Kerman, Irak and Syria A new Turkish power 
was founded by the l^ans of Khiva, who are known as the 
Khwanzm-shaKs They were originally vassals of the Seljuks, 
with the title of tasdar or ewer-bearer, but became independent 
and conquered Khorasan and Irak They had, however, to con 
tend with yet another new amval from the east, the Kara-Kitais 
These also were probably Turks, and were pushed westwards 
from China by the kms They conquered Kashgar, Khotan, 
Yarkand and later Transoxiana, pushing the Ghuzz tribes before 
them into Persia and Afghanistan Their prince bore the title 
of gur^khan, and ‘ the Khwanzm shahs did homage to him till 
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r^bti, whbb they imsuccessfully revdltcd but all these tkjuab- 
bliug prittdpahties tirfere swept away in 1219 by the eatraordinary 
wave of invasion which surged across Asiit to Biirope under 
Jfenghiz Khan (c? v ) After the death of Jertghiz his conquests 
were divided, and Transoxiana, Kashgar, Bijidikshan, Balkh and 
Ghazni were given to his second son Qiagat^i or Jagatai Jcnghia 
and his family must have been Mongols, but the name Jagatai 
passed to the population and language of the countries about the 
Oxus In 132 1 the Jagatai khanate split Into two khanates, Trans* 
oxiana and Dzungaria, and m 1370 collapsed before Timur This 
great conqueror (1333-1404), who like Jenghiz had an extraordi- 
nary power of collecting and leading the hordes of Central Asia, 
was a native of the distnct of Samarkand and a Turk by descent 
He conquered successively Dzungaria (1370), Persia and the 
Caucasus (1390), the Kipchaks on the Volga (i 39 S)» and North- 
ern India (1398) He then invaded Syria and Asia Minor, where 
he defeated but did not annihilate the Osmanlis The house of 
Timur did not retain his more distant cbnquests, but they ruled 
at Samarkand until 1499 with the usual struggles between different 
branches of the family Their possessions included, at least from 
time to time, the northern parts of Afghamstan and Persia, as 
well as Transoxiana and Turkestan They were one of the most 
enlightened and cultivated of Turkish dynasties They beautified 
the cities of Central Asm and were patrons of literature The 
literary languages were as a rule Arabic or Persian, Turkish was 
used more rarely and chiefly for poetry 
The Timunds were overthrown and succeeded by the Shaibani 
dynasty, a branch of the house of Juji, Jenghiz Khan’s eldest 
son, to whom his father had assigned dominions m the region 
north of the kingdom of Jagatai About 1465 a number of this 
clan migrated into the Jagatai khanate They were given terri- 
tory on the Chu River and were known as Uzbegs About 1500 
their chief, Mahommed Shaibani or Shahi Beg made himself 
master of Transoxiana and founded the Uzbeg power The chief 
opponent of the Uzbegs in their early days was Baber, who repre- 
sented the house of Timur in the fifth generation, but he ulti 
mately led his armies in another direction and invaded India 
(1^26), where he founded the Mogul Empire a far more impor- 
tant state than the principalities of the Oxus 
The Osmanlis, or house of Osman, the founders of the present 
Turkish Empire, appear to have been a clan similar to the early 
Scljuks or the present Turkomans of Transcaspia who migrated 
into Asia Minor from Khorasan and made the neighbourhood of 
Brusa their headquarters Their conspicuous position in history 
IS mainly due to the fact that they attained pre-eminence very 
late and in districts very near Europe Except for the invasion 
of Timur they did not suffer from the attacks of other Turks and 
they were able to concentrate their strength on the conquest of 
the decrepit Byzantine Empire See Turkey 
TURKS AND CAICOS ISLANDS, a group in the British 
West Indies, belonging geographically to the Bahamas They 
are of coral and sand formation combined area 169 sq m The 
Turks Islands, so named from the cactus resembling a turban, 
are nine m number, Grand Turk (10 sqm) and Salt Cay (si 
sqm ) are the largest The town of Grand Turk is the seat of 
government and a port of registry Salt Cay has a good hkrbour 
The Caicos Islands he north west of Turks Islands and are seven 
m number Cockbum Harbour on South Caicos, 22 m from Grand 
Turk, 18 a port of entry The climate is healthy Drinking water 
IS scarce, the rainfall being only 27^ in The mean temperature 
IS 82® F, but owing to the sea breezes the climate is not 
oppressive Hurncanes are not infrequent Salt raking is the 
staple industry Sisal hemp is grown and some cotton Sponges 
are plentiful and there are four curing factories The exports, 
chiefly to the United States, include salt, feponges and sisal hemp 
Grand Turk has a cable to Bermuda, Kingston and Jamaica, some 
420 m tp the S W The islands were uninhabited when, about 
1678 the Bermudians be^n to visit them id rake salt In 1710 
the British were expelled by the Spaniards^ but they returned 
and the salt trade (largely with America) continued despite 
attacks by Spaniards and French, and cotmter-claims by the 
British authorities at the Bahamas, who abottt 1765 made good 
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ihetr claim In 1799 the islands were given representation in 
the Bahamas Assembly, but in 1848, on the petition ol the m 
habitants they were made a separate colony under Jamaica to 
which island, in 1873, they were annexed They ire governed by 
a commissioner assisted by a nom nated legislative board Fopu 
lation (cat 1925) 5,500, 200 white, the rest negro or muklto, 
about 1,570 live m Grand Turk 

See the Jamaica Mamfdaok (London, yearly) and Sir C P Lucas 
HUtmeal Geography oj ike BnHsk Colomes^ vol 11 (2nd cd, 0 x 1 ord, 
* 905 ) 

1 TURKU, formerly ABO, a seaport of FinUiid on the Gulf 
I of Bothnia. Pop (1925) 61,031 It is the second largest town m 
I T inland, and has a shipbuilding and repairing industry An ice 
! breaker keeps the port open throughout the winter There are 
I four entrances to the harbour, with lighthouses for each, and 
I there are four patent shps capable of taking vessels up to 1,200 
tons The chief impoils are salt, salt-fish, pig iron oils, coal, 
cotton, machinery and colonial goods and the exports timber, 
gram, butter, bar iron, pork, beef and game There is a cons der- 
j able coasting trade When the Estates of Finland seceded from 
I Sweden and accepted the Emperor of Russia as their grand dukt 
I at the Diet of Borg^ m 1809, lurku became the capital of the 
new state, but m 1819 the government was moved to Helsinki 
I In June 1929 it celebrated its 700th anniversary 

TURKU-PORI (Abo-Bjorneborg), a department m the 
south-west of the repubhe of Finland Area (m English square 
miles), 8,934 Pop (1925), 512,013 It 18 a lowland region con 
taming much boulder-clay soil and a consequent imperfect dram 
age The department, together with most of Finland, has not yet 
recovered from the effects of severe glaciation Finnish and 
I Swedish are spoken by the inhabitants The chief towns are 
I Turku (Abo), pop (1925), 61,031, and Pori (Bjorneborg), 

i 17,456 

TURMERIC, the tuberous rhizomes of Curcuma longa, an 
herbaceous perennial plant belonging to the family Zingiberaceae 
It IS a native of southern Asia, being cultivated on a large scale 
both on the mainland and m the islands of the Indian Ocean 
Turmenc has been used from a remote period both as a condi 
! ment and as a dyestuff, and was once employed to a more limited 
I extent as a medicine In Europe it is employed chiefly as a dye 
also as an ingredient in curry powder and as a chemical test for 
alkahcs The root (rhizome) is prepared by cleaning it and 
drymg it m an oven There are several varieties (Madras, Ben 
gal, Gopalpur, Java, China and Cochin turmenc), differing chiefly 
m size and colour of the tubers and to a slight degree m flavour 
All are hard and tough, but break with a short rtsmous or waxy 
fracture, the exposed surface varies m tint from an orange brown 
to a deep reddish brown The colour is due to curcurntn^ CaiH^dOw, 
of which the drug contains about 0*3% When pure it forms yel 
low crystals having a vanilla odour and exhibiting a fine blue 
colour in reflected hght On oxidation with potassium perman- 
ganate It gives vanillin, the flavouring and odorous material of 
vanilla (qv) It is soluble in alcohol, m chloroform, but only 
sparingly m water Paper tinged with a tincture of turmenc ex 
hibits on the addition of an alkali a reddish brown tint which 
becomes violet on dr)ang, a test for alkalinity discovered by H A 
I Vogel m 1815 

TURNEBUS. ADRIANUS [Adrien Txjrnebe] (1512- 
1565), French classical scholar, was bom at Les Andelys in 
Normandy, and at the age of 12 was sent to Pans to study After 
having held tl e post of professor of belles-lettres in the University 
of Toulouse, in 1547 he returned to Paris as professor (or royal 
reader) of Greek at the College Royal In 1552 he was entrusted 
with the pnnting of the Greek books at the royal press m which 
he was assisted by his friend, Guillaume Morel (qv) He died 
of consumption on June 12, 1565 His works chiefly consist of 
philological dissertations, commentaries (on Aeschylus, Sophocles 
Theophrastus, Philo and portions of Cicero), and translations 
of Oeek authors into Latin arid French tlis son, Etienne, pub 
limbed his complete works, m three volumes (Strasbourg, 1600) 
and hfs son Adrien his Adversamy containing explanations and 
emendations of numerous passages in clasHcal authors 
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See Oratw funebm by L^ger du Chesne (Lcodegarius a Quercu) iwe- 
fixed to the Strasbourg edition, L Cltoent, Dt Adnani TumM 
praejatiombus et pocmatts (1899) 1 J E Sandys, History of Classtcal 
Scholarshtp (1908) in 

TURNER, CHARLES (1774-1^57), English engraver, was 
bom at Woodstock on Aug 31, 1774 He entered the schools of 
the Royal Academy m 1795, and, engraving m stipple in the 
manner of Bartolozn, he was employed by Alderman Boydell 
His finest plates however, arc in mezzotint, a method in which 
he engraved J M W Turner’s ‘ Wreck” and 24 subjects of his 
Liber studiorunt, Reynolds’s ^‘Marlborough Family,” and many 
of Raeburn’s best portraits, including those of Sir Walter Scott, 
Lord Newton, Dr Hamilton, Professors Dugald Stewart and John 
Robinson, and Dr Adam He also worked after Lawrence, Shee 
and Owen He was an admirable engraver, large, broad and 
masterly in touch He died on Ayg i, 1857 
TURNER, FREDERICK JACKSON (1861-. ), Amer- 

ican historian, was born at Portage, Wis , on Nov 14, 1861, and 
educated at the University of Wisconsin (A B , 1884, A M , 1888) 
and Johns Hopkins (Ph D , 1890) He was assistant professor, 
1889--91 and professor, 1892-1910, of American history at the 
University of Wisconsin From 1910 to 1924 he was professor 
of history at Harvard, and afterwards professor emeritus In 
1927 he went to San Gabriel, Calif , to assume direction of re- 
search in the Americana of the Urge Henry E Huntington library 
His publications are few but they have been of great importance 
m their mfluence upon the interpretation and the writing of Amer- 
ican history In his tssay “The Significance of the I rontier in 
American History,” first published in the Report of the American 
Historical Association for 1893, he set forth the thesis that the 
frontier was up to that date the most influential factor in Amer- 
ican history and in the development of a distinctly national 
character Various other essays collected in 2 he Lrontier in Amer 
lean History (1921) amplify various phases of his thought and 
illustrate iL by type studies His viewpoint was also illustrated 
m his excellent stud> Ihe Rise of the New West (1906) in the 
American nation senes lurner’s students are numerous among 
American history teachers and writers of mid west universities and 
historical societies, and through their agency, perhaps more than 
through hi8 writings, his ideas have been made vital in American 
historiography 

TURNER, JOSEPH MALLORD WILLIAM (1775- 
1851), English painter, was bom in London on April 23, 1775 
His father, William lurner, a native of Devonshire, kept a bar- 
ber’s shop at 26 Maiden Lane, Covent Garden His mother died 
insane The earhest known drawing by Turner, a view of Margate 
Church, dates from his ninth year His father taught him to read, 
and this and a few months at a school at New Brentford and after- 
wards at Margate were all the schooling he ever had, he never 
mastered his native tongue Ytt, one of his si longest character- 
\%tics was a taste tor associating his works with personages and 
places of legendary and historical interest 

Early Training — By the time Turner was thirteen he had 
chosen an artist’s career In 1788-89 he was receiving lessons 
from Pahee, “a floral drawmg master,” from T Malton, a per 
spectivc draughtsman, and from Hardwick, an architect He also 
attended Paul Sandby’s drawing school in St Martin’s Lane 
Part of his time was employed m making drawings at home, which 
he exhibited for sale m his father’s shop window, two or three 
shilhngs bemg the usual price He coloured prints for engravers, 
washed in backgrounds for architects, went out sketching with 
Girtin, and made drawings in the evenings for Dr Munro “for 
half a crown and his supper ” In 1789 Turner became a student 
of the Royal Academy He also worked for a short time m the 
house of Sir Joshua Reynolds In 1790 he exhibited for the first 
time at the Royal Academy, a “View of the Archbishop’s Palace, 
Lambeth” About 179a he received a commission from Walker, 
the engraver, to make drawings for his Copper Plate Magazine, 
and this topographical work took him to many interesting places 
A year or two after he accepted a similar commission for the 
Pocket Magazine, and before his twentieth year he had travelled 
over many parts of England and Wales None of these magazine 


drawings is remarkable for origmality or for artistic feehng 
Until 179a Turner’s practice had been almost exclusively in 
water colour, and his early works show how mpeh he was in 
debted to some of his contemporaries, such as J R Cozens His 
first exhibited oil picture appeared in the Academy m 1793 In 
1794-95 Canterbury Cathedral, Malvern Abbey, Tmtem Abbey, 
Lmcoln and Peterborough Cathedrals, Shrewsbury, and King’s 
College Chapel, Cambridge, were among the subjects exhibited, 
and dunng the next four years he contnbuted no less than thirty 
mne works to the Academy In the catalogue of 1798 he first 
began to add poetic quotations to the titles of his pictures, showing 
that his mind was now occupied with something more than the 
merely topographical element of landscape, Milton’s Paradise 
Lost and Thomson’s Seasons being laid under frequent contnbu 
tion for descnptions of sunrise, sunset,, twilight or thunderstorm 
Turner’s first visit to Yorkshire took place m 1797 It seems to 
have braced his powers and possibly helped to change the student 
into the painter Until then he was little more than a painstaking 
and tolerably accurate topographer, but even under these condi 
tions he had begun to attract the notice of his brother £prtists and 
of the critics The only formidable rivals Turner had to contend 
with were De Loutherbourg and Girtin, and after the death of 
the latter in 1802 he was left undisputed master of the field 
( 1799 - 1804 ) • — In 1799 he was elected A R A (age 24), and by 
1800 had moved to Harley Street He was elected R A in 1802 
He enjoyed the dignity of Academician for nearly half a century, 
and he took an active share in the direction of the Academy’s 
affairs His speeches are described as “confused, tedious, obscure, 
and extremely diflicult to follow”, but at council meetings he was 
ever anxious to allay anger His opinions on art were always 
listened to with respect, but on matters of business it was often 
diflicult to know what he meant His friend Chan trey used to say 
“He has great thoughts, if only he could express them ” When 
appointed professor of perspective to the Royal Academy m 1S08, 
tins painful lack of expression stood greatly in the way of his use 
fulness Ruskin says, “The zealous care with which Turner 
endeavoured to do his duty is proved by a series of large drawings, 
exquisitely tinted, of the most difficult perspective subjects, illus 
trating not only directions of line, but effects of light, with a care 
and completion which would put the work of any ordinary 
teacher to utter shame ” With his election to the associateship of 
the Academy Turner’s early struggles may be considered to have 
ended He abandoned topographical fidelity and began to pamt 
his dreams the visionary faculty — ^the true foundation of his art — 
asserting itself, nature bemg used to supply suggestions and 
materials His work is described by Ruskm as “stern in man 
ner, reserved, quiet, grave m colour, forceful m hand ” 

Turner’s visit to Yorkshire m 1797 was followed a year or two 
later by a second, when he made the acquaintance, which after 
wards ripened into a long and staunch friendship, of Fawkes of 
Farnley Hall Irom 1803 till 1820 Turner was a frequent visitor 
at Farnley The large number of his drawings still preserved 
there — English Swiss, German and Itahan, the studies of rooms, 
outhouses porches, gateways, of birds shot while he was there 
and of old places m the neighbourhood — prove the frequency of 
his visits and his affection for the place Turner visited Scotland 
in 1800, and in 1801 or 1802 he made his first tour on the Con 
tinent In the following year, of the seven pictures he exhibited, 
SIX were of foreign subjects, among them “Bonneville,” “The Fes 
tival upon the Opening of the Vintage of Macon,” and the well 
known “Calais Pier” m the National Gallery The last named pic 
turc, although heavily painted and somewhat opaque m colour, is 
magnificently conaposed and full of energy In 1802 he took his 
father, who stiil earned on the barber business in Maiden Lane, to 
hve with him Turner was never the same man after his father’s 
death m 1830, when he lived a solitary hfe 
The Liber Studiortmu — In 1804 Turner made a second tour 
on the Continent, and in the following year pamted the “Ship 
wreck” and “Fishing Boats m a Squall” (in the Ellesmere collec 
tion), seemingly m direct rivalry of Vandervelde, m 1806 the 
“Goddess of Discord m the Garden of the Hespcrides” (m rivalry 
of Poussm), and m 1807 the “Sun nsmg through V^our” (m 



TURNER 627 


nvaiiy of Claude) The last two are notable works, especially the 
‘"Sun” In after years it was one of the works he left to the 
nation, on the special condition of its being hung beside the 
Claudes m the National Gallery In this same year (1807) 
Turner commenced his most senous rivalry Possibly it arose out 
of a desire to break down Claude worship — the then prevailing 
fashion — and, to show the public that there w as a living artist not 
unworthy of taking rank beside him That the L%b€r studtorum 
was suggested by the Ltber ventatts of Claude, and was intended 
as a direct challenge to that master, is beyond doubt There is, 
however, a certain degree of unfairness to Claude m the way in 
which the challenge was given Claude made drawings in brown of 
his pictures as they left the easel, not for publication, but merely 
to serve as private memoranda Turner’s Liber drawings had no 
such purpose, but were intended as a direct appeal to the public 
to judge between the two artists The first of the I tber drawings 
was made in the autumn of 1806, the others at intervals till about 
1815 They are of the same size as the plates and carefully 
finished in sepia He left over fifty of these to the National 
Gallery The issue of the Liber began m 1807 and continued at 
irregular intervals till 1819, when it stopped at the fourteenth 
number Turner had resolved to manage the publishing business 
himself, but in this he was not very successful He soon quar 
relied with his engraver, F C Lewis, on the ground that he had 
raised his charges from five guineas a plate to eight He then 
employed Charles Turner, who agreed to do fifty plates at the 
litter sum, but, after finishing twenty, he too wished to raise his 
price, and, as a matter of course, this led to another quarrel 
Reynolds, Dunkarton, Lupton, Say, Dawe and other engravers 
were afterwards employed — Turner himself etching and mezzo 
tinting some of the plates 

Each part of the Ltber contained five plates, the subjects, 
divided into “historical,” “pastoral,” “marine,” etc , embracing 
the whole range of landscape art Seventy one plates m all out of 
one hundred were published (including one as a gift of the artist 
to his subscribers) , ten other plates — ^more or less completed — 
intended for the fifteenth and sixteenth numbers were never pub- 
lished, the work being stopped for want of encouragement The 
merit of the plates is unequal, some — for example, “Solway 
Moss,” “Inverary Pier,” “Hind liead Hill,” “Ben Arthur,” “Riz 
pah,” “Junction of the Severn and Wye” and “Peat Bog” — are of 
great beauty, while a few are comparatively tame and uninterest 
mg Among the unpublished plates “Stonehenge at Daybreak,” 
“The Stork and Aqueduct,” “The Via Mala,” “Crowhurst,” and 
“Moonlight off the Needles” take a high place The Ltber shows 
strong traces of the influence of Cozens and Girtin, and, as a 
matter of course, of Claude A good deal has been written about 
Turner’s intention, and the “lessons” of the Ltber studtorum 
Probably his only intention in the beginning was to show what he 
could do, to display his art, to rival Claude, perhaps to educate 
public taste, and at the same time make money Already m this 
work are seen strong indications of one of his most remarkable 
characteristics — a knowledge of the principles of structure m 
natural objects, mountains and rocks are drawn, not with topo- 
graphical accuracy, but with what appears like an intuitive feeling 
for geological formation, and trees have also the same expression 
of hfe and growth in the drawing of stems and branches This 
instinctive feeling m Turner for the prmaples of organic structure 
IS described in the fourth volume of Modern Painters 

A curious Example of the reasonableness accompanying his 
exercise of the imaginative faculty is to be found m his creations 
of creatures he had never seen, as, for example, the dragon in the 
“Garden of the Hespendes” and the python in the “Apollo,” ex 
hibited in 1811 Both these monsters are imagined with such 
vividness and reahty, and the sense of power and movement is so 
completely expressed, that the spectator never once thinks of them 
as otherwise than representations of actual facts in natural history 
He was further aided by a memory of the most retentive kind 
A good illustration of this may be seen at Farnley Hall in a draw- 
ing of a “Man-of-War taking in Stores ” Some one, who had 
never seen a first-rate, expressed a wish to know what it looked 
like Turner took a blank sheet of paper, outhned the ship, and 


finished the drawing iixthree hours 
hrom 1813 till addition to his Harley Street residence, 

Turner had a country house at Twickenham He kept a boat on 
the river, also a pony and gig, m which he used to drive about 
the neighbouring country on sketching expeditions The pony, for 
which turner had a great love, appears in his well known ‘Frosty 
Morning” m the National Gallery In 1813 Turner commenced 
the series of drawings, forty m number, for Cookes Southern 
CouLSt This work was not completed till 1826 The price he at 
first received for these drawings was iy, los each, afterwards 
raised to £13, 2s 6d 

“Crossing the Brook’ appeared in the Academy of 1815 It 
marks the transition from his earlier st>le to that of his maturity 
It represents a piece of Devonshire scenery, a view on the river 
Tamar In design and execution this work is founded upon 
Claude The colour scheme is limited to greys and quiet greens 
for the earth and pale blues for the sky It is a sober but very 
admirable picture, full of diffused daylight “Dido Building 
Carthage” also belongs to this period It h mgs beside the Claudes 
in the National Gallery Towering masses of Claudesque architec 
ture piled up on either side, porticoes, vestibules, and stone pines, 
with the sun m a yellow sky, show the Carthage imagined 
Middle Period — In 1818 Turner was in Scotland making draw- 
ings for the Provincial Antiquities, for which Sir Walter Scott 
supplied the letterpress, and m 1819 he visited Italy for the first 
time From this time his works became remarkable for their 
colour Hitherto he had painted in browns greys and blues, using 
red and yellow sparingly He had gradually been advancing from 
the sober grey colouring of Vandervelde and Ruysdael to the mel- 
low and richer tones of Claude His works now begin to show a 
heightened scale of colour, gradually increasing in richness and 
splendour and reaching its culminating point m such works as 
“Ulysses,” “Childe Harold’s Pilgrimage ” “The Golden Bough,” 
and “The Fighting Tcmcraire ” All these works belong to the 
middle period of Turner’s art (1829-1839), when his powers were 
entirely developed Much of his most beautiful work at this period 
IS to be found m his water colour drawings those executed for 
Whitaker’s History of Richmondshire (1819-1821), for Cookes 
Southern Coast (1814-26), for The Rivers of England (1824), 
for England and Ti ales (iS29-'^8), Provincial Antiquities (1826), 
Roger’s Italy (1830), Scott s Works (1834), and The Rivers of 
France (1833-35) are m many instances of the greatest beauty 
One of the great services Turner rendered to the art of Eng- 
land was the education of a whole school of engravers His best 
qualities as a teacher came from the umon of strength and deli 
cacy m his work, subtle and delicate tonality was almost a new 
element for the engraver to deal with, but with Turner s teaching 
and careful supervision his engravers by degrees mastered it more 
or less successfully, and something like a new development of the 
art of engraving was the result No better proof can be found of 
the advance made than by comparing the work of the landscape 
engravers of the pre Turnerian period with the work of Miller, 
Goodall, Willmore, Cooke, Wallis, Lupton, C Turner, Brandard, 
Cousen, and others who worked under his guidance The art of 
steel engraving reached its highest development in England at this 
time Roger’s Italy (1830) and his Poems (1834) contain perhaps 
the most beautiful and delicate of the many engravings executed 
after Turner’s drawings They are vignettes, a form of art which 
Turner understood well “The Alps at Daybreak,” “Columbus 
Discovering Land,” and “Datur Hora Quieti” are superb 
In 1828 t'uraer paid a second visit to Italy, this time of con- 
siderable duration, on the way visiting Nimes Avignon, Mar 
seilles, Genoa, Spezzia and Siena, and m the following year he 
exhibited the “Ulysses Deriding Polyphemus,” now in the National 
Gallery It marks the beginning of the central and best period of 
Turner’s power The picture is of great power and splendour The 
painting throughout is magnificent, especially in the sky From 
this period till 1840 Turner was entirely absorbed m his art, and 
so isolated Between 1829 and 1839 he sent fifty-five pictures to 
the Royal Academy, painted many others on private commission, 
made ove?: four hundred drawings for engravers besides thou 
sands of studies and sketches from nature 
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Later Work^The first of Tum^ Venetian pictures 
C'Bndge of Sighs, Ducal Palace and Wstom House^ Venice, 
Canaletto PaJntmg”) appeared in the Academy m 1833 Com 
pared with the sober work of Canaletto, Turner's pictures of 
Venice appear like poetic dreams Splendour of colour generally 
characterize them Vehice appeared to him “a city of rose and 
white, rising out of an emerald sea against a sky of sapphire 
blue ’ Many of these Venetian pictures belong to his later man- 
ner, and some of them, *‘The State Procession bearing Giovanm 
Bellini’s Pictures to the Church of the Redeemer” (exhibited in 
the Royal Academy, 1841), ‘The Sun of Venice Going to Sea” 
(1843), “Approach to Venice” (1844), and “Venice, Evening, 
Going to the Ball” (1845), to his latest As Turner grew older his 
love of bnlhant colour and light became more and more a charac- 
tenstic 

“The Fighting T^meraire Tugged to her Last Berth to be 
Broken Up” was exhibited in the Academy of 1839 Turner had 
all his life been half a sailor at heart many of his best pictures 
are sea pieces Hence the pathetic feeling he throws around the 
old three decker, looking ghostly and wan in the evening hght 
“The Slave Ship,” another important sea picture, was exhibited in 
the following year, and in 1842 “Peace Bunal at Sea,” commemo- 
rative of Wilkie His faculty for colour remained unimpaired 
almost to the end He paid his last visit to the Continent m 
1843, avoiding his oWn countrymen, an old and solitary man 

In 1850 he exhibited for the last time He had given up 
attending the meetings of the Academicians , none of his friends 
had seen him for months, and even his old housekeeper had no 
idea of his whereabouts Turner’s mind had evidently given way, 
and with that love of secrecy which m later years had grown into 
a passion he had gone to hide himself in a corner of London He 
had settled as a lodger in a small house in Chelsea, overlooking 
the river, kept by his old Margate landlady, Mrs Booth To the 
children in the neighbourhood he was known as “Admiral Booth ” 
His short, sailor like figure may account for the idea that he was 
an imi>ovenshed old naval officer He had been ill for some 
weeks, and when his Queen Anne Street housekeeper at last dis- 
covered his hiding place she found him sinking, and on the 
following dav, Doc 19, 1851, he died He was buried m St 
Paul’s Cathedral m deference to his wish He left a large fortune 
(about £140,000) to tound a chanty for the “maintenance and 
support of male dec lycd artists, being bom m England, and of 
Engli‘^h p'lrents only, and of lawful issue ” His pictures he be- 
queathed to the nition, on condition that they were exhibited in 
rooms of their own, and that these rooms were to be called 
“Turner’s Gallery ” The will and its codicils were so confused 
that after years of litigation, during which a large part of the 
money was wasted in legal expenses, it was found impossible 
to decide what Turner really wanted A compromise was effected, 
his next of km inheriting the bulk of his property The Royal 
Academy got £'»o,ooo and the nation got all the pictures and 
drawings (now housed m the National Gallery and m the Tate 
gallery in rooms erected bv the generosity of Sir Joseph Duveen 
Of the 282 pictures and studies, igg are now framed and exhibited 
Of the collection of drawings numbering over 19000 only a part 
are on exhibition) 

In 1843 a champion, in the person of John Ruskm, arose to 
defend Turner agunst the unjust and ignorant attacks of the 
press, and what at first was intended as a “short pamphlet, 
reprobating the manner and style of these critics,” grew into the 
tive volumes of Modem Painters Ruskm employed all his elo- 
quence and his great critical faculty to prove how immeasurably 
sut^nor Turner was to all who had ever gone before, hardly 
restricting his supremacy to landscape art and placing him among 
the “seven supreme colourists of the world ” 

RiBnoGRMHV — See Ruskm, Modem Foiwtm (1843-60) Harbours 
of Pngiand and Notes oH the Turner Gallery at Marlborough House 
(1856) Wornum, The Turner Gallery (1839), Burnet, Cunningham 
and Murray Turner and hts IForJtj (1859) , Notes on hts drawmgs by 
Turner (1878), Ihornbury, Life (1862 and 1877), P G Hamerton, 
Life (1879) » C Monkhouse, Turner (1879) , F Wedmorc, Turner and 
Rushtn (1900) Sir W Armstrong, Turner (1903) with list of works 
bv E Dillon, W I Wylhe, Turner (1905) , W G Rawhnson, TumePs 
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liber Stmdiorum, and edi (1906) » The Mngraved Wdfh of Turner 
(1908) , C Mallord Turner, The Family History of the late J M 
Turner (1903). Catala$fte the Turner CoUecthn (Tate Gallery 
1920), A complete inventory of the drawings of the Tumkr Bequest 
with which arc included the 33 drawings bequeathed by M H 
Vaughan, arranged chronojbgically by A J Finberg (1909), 0 S 
MacColl, TumePs Lectures at the Academy, Burlington Magazine 
(1908) (G Re , X) 

TURNER, NAT (1800-1831), the negro leader of a slave 
insurrection in Virginia, known as the “Southampton insurrec 
tion,” was bom m Southampton county, Va , m 1800 From his 
childhood he claimed to see visions and hear voices, and he became 
a Baptist preacher of great mduence among the negroes In 1828 
he confided to a few companions that a voice from heaven had 
announced that “the last shall be first,” which was interpreted to 
mean that the slaves should control An insurrection was planned, 
and a solar eclipse m Feb , 1831, and peculiar atmospheric condi 
tions on Aug 13, were accepted as the signal^^for beginning the 
work On the night of Aug 21, 1831 with seven companions, he 
entered the home of his master, Joseph Travis, and murdered 
the inmates After securing guns, horses and liquor they visited 
other houses, sparing no one Recruits were added, m some cases 
by compulsion, until the band numbered about 60 About noon on 
the 22nd they were scattered by a small force of whites, hastily 
gathered Troops, marines and militia were hurried to the scene, 
and the negroes were hunted down In all 13 men, 18 women and 
24 children had been butchered After hiding for several weeks 
Nat was captured on Oct 30, and was tried and hanged, having 
made, meanwhile, a full confession Nineteen of his associates 
were hanged and 1 2 were sent out of the State The insurrection, 
which was attributed to the teachings of the abolitionists, led to 
the enactment of stricter slave codes 

See S B Weeks, “Slave Insurrections m Virginia,” in Magazine 
of American History, vol xxxi (1891), and W S Drewry, The 
Southampton Insurrection (Washington, 1900) 

TURNHOUT, town m the province of Antwerp, Belgium, 
26 m NE of that city Pop (1925), 25,207 It carries on an 
active industry in cloth, playing cards and other manufactures 
There is a breeding establishment for leeches The hfitel de ville 
was formerly a palace of the dukes of Brabant Two miles west 
of Turnhout is the curious penal or reformatory colony of Merx 
plas (pop m 1904, 2,827) The system of this establishment is 
to allow certain approved prisoners to follow their usual occupa 
tions within a defined area 

TURNIP {Bras Sica Rapa) a hardy biennial, which has been 
cultivated from a remote period for its fleshy roots The tender 
growing tops are also used in spnng as a green vegetable The 
so-called “root” is formed by the thickening of the primary root 
of the seedling together with the base of the young stem (hypo 
cotyl) immediately above it The great mass of the “root” con 
sists of soft “wood” developed internally by the cambium layer 
and composed mainly of thm-walled, unhgnified, wood paren 
chyma The stem remains short dunng the first year, the leaves 
forming a rosette-like bunch at the top of the “bulb”, they are 
grass green and bear rough hairs In the second season the bud 
in the centre of the rosette forms a strong erect branched stem 
bearing somewhat glaucous smooth leaves The stem and branches 
end m corymbose racemes of small, bright yellow flowers, which 
are succeeded by smooth, elongated, short beaked pods 

The turnip probably ongmated in Europe or western Asia and 
by cultivation has spread throughout the temperate zone 

The vaneties of turnip are dassified according to thdr shape 
as (i) long vaneties, with a root three or more times as long as 
broad, (2) tankard or spindle-shaped vaneties, with a root about 
twice as long as broad, (3) round or globe varieties with an 
almost spherical root, (4) flat vaneties with a root broader than 
long, there are also many intermediate forms Turnips are also 
grouped according to the colour of the upper part of the root 
which comes above ground, and accordmg to the colour of the 
flesh, which is white or yellow The yellow-fleshed vaneties, 
which are not hybnds between the turmp and swede, are more 
robust, of slower growth attd superior feeffing value to the white 
fleshed turnips, and are less injured by frost 
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The $wede turnips, Brasska Nupo brasnea and B Rutabaga 
diier from the turnip proper m having the first fohage-leaves 
glaucous, not gr&ss green, in colour, and the later leaves smooth 
and glaucous, the root bears a distinct neck ydih weli«marked 
leaf -scars, the flesh is white or yellow, firmer and more nutntious, 
and the roots keep much better dunng winter The white fleshed 
forms (B Napo^brassica) have a rough, green skm, firm white 
flesh and arc of irregular form The flowers are of a bright 
canary colour The yellow-fleshed swede-turnips have a firm 
yellow flesh a smooth skm of a green, purple or bronae colour 
The flowers are buff yellow or pale orange 

CULXIVAtlOK AND XIUDE 

Extensive Bntxsh cultivation of turnips as a forage crop for 
sheep and cattle was first noticed m Suffolk about 1724, by the 
middle of the same century the crop had won an important position 
m the husbandry of Norfolk In 1733 Tull had demonstrated the 
advantages of drilling and hoeing, but the crop continued to be 
grown broadcast until after the modern system had established 
Itself m Border farming about 1750 

The adoption of turnip husbandry revolutionized British farm 
mg It facilitated winter feeding of stock, the conversion of straw 
into yard manure for the improvement of the soil, and the recla 
mation of light and medium soils, which had previously been/ un- 
productive under a system that depended on bare fallowing as the 
means of restonng fertility and freedom from weeds The acre 
age of turnips increased with the gradual spread of rotation hus 
bandry, the enclosure of commons and the division of open fields 
into compact holdings The increase continued dunng the third 
quarter of the 19th century, m the period of high farming and 
intensive corn and meat production , but after the commencement 
of the depression which followed, the acreage began an annual 
decline which has since been almost regular and continuous 

Turnip husbandry is still extensively practised m light land 
arable districts that are not well adapted for dairying or other 
form of pastoral farming Large areas of turnips are mainly 
associated with barley and sheep, but m some districts the crop 
IS consumed wholly or partly by cattle 

Like mangolds, turnips are capable of producing very large 
quantities of digestible stock food per acre, and where the pro 
duction of such nutriment is the principal object m cultivating 
the crop, as m certain systems of sheep farming and m dairying 
with little arable land, turnips may occasionally be grown twice 
in succession on the same field In most cases, however, turnips 
occupy a place in the rotation m which they serve as a fallow 
crop, affording opportunities for eradicating weeds that have ap 
peared m preceding corn crops, and otherwise serving as a means 
of restonng the condition of the land for future corn cultivation 

In the preparatory cultivations for turnips, the object of creat 
mg soil conditions favourable to the growth of the crop is gener 
ally more or less subservient to the processes of cleaning and 
manuring The two objects can best be combined when it is possi 
ble to clean the corn stubble m autumn and to apply the yard 
manure before the deep ploughing m early winter or before a 
second or cross ploughmg m February When autumn cleanmg 
IS impossible, it is customary to defer the application of the 
yard manure until spring, when it is applied in the ridges on 
which the roots are drilled, after the weeds have been extracted 
by appropriate operations In some cases, particularly m districts 
of low rainfall, turmps grown on land that has been cleaned in 
spring are sown on the flat and receive artificial manures only 
The artificials applied in the latter case are typically cwt 
sulphate of ammonia, 5 cwt superphosphate and i cwt muriate 
of potash per acre 

Swedes are drilled m May m districts north of the Trent and 
m June farther south, where earUer sowmg predisposes the crop 
to attack of turnip flea beetle and mildew Yellow turnips are 
sown about a month later than swedes, but are harvested — ^where 
not consumed on the land by sheep— about the same time, Novem 
her White turnips may b? sown at different times m the sum- 
mer ^ they are almost invariably fed without previous storage 
White turnips are also frequently sown broadcast and not further 


cultivated or thinned Swedes and ytllows, however are usually 
drilled m rows about 24 in apart and afterwards thinned out to 
io-4n intervals, and horse and hand hoed two or three times 
during the summer 

Swedes contam a higher percentage of dry matter, and also 
of digestible nutrients, than yellow turnips, which in their turn 
are richer than white turnips Ton for ton, therefore, the order 
of feeding value is swedes, yellow turmps, white turnips 
There is no extensive trade in swedes, though there may occa 
sionally be small farmer to farmer sales, and crops may be sold 
for feeding off on the field This applies equally to turnips In 
some districts also swedes may be sold to green grocers, much of 
the south Lancashire crop, for example, being consumed m tht 
towns White turmps are of course specially grown m fairly 
considerable quantities for table use Vegltabi t. Culture in 
the United States ) (J R B , H C L ) 

TURNSTONE {Arenarm mUrpres)^ a shore bird found on 
the coasts of every part of the world, but breeding only m the 
high Arctic About the size of a snipe, and allied to the plovers 
{qv ), the turnstone has short legs and a heavy build The whitt 
face, striped with black, the black gorget and white baud on the 
wings are characteristic features The sexes are alike The bird 
feeds on small Crustacea, worms, etc , which it seeks under stones 
The nest contains four olive green eggs, closely blotched with 
brown Both male and female incubate 
TURNTABLE A rotary platform which turns wigons 
carriages, and locomotives The smallest sizes are less than 
three feet in diameter and are without rails, being used for light 
temporary work or with portable tracks In other cases rails 
are mounted, flush with the surface, for use inside factories or 
other places subject to foot or wheeled traffic A circle of small 
rollers or a ring of balls supports these tables An automatic 
catch prevents the table from making more than a quarter of 
a revolution at a time, unless it is desired to move further 
In the large tables for carnages and wagons most of the load 
is earned upon a centre pivot, and the two rollers at each end 
run on a circular rail or race, and function when the load is 
unbalanced The rollers are attached to steel joists bolted to 
the mam girders and the rollers can be taken off for cleaning 
at any time A hand lever enables the table to be readily 
pulled around, then locked with a wedge whnh also blocks up 
the end so taking the load off the wheels When there is insuf 
ficient depth available for the pit of an ordinary turntable, the 
“inverted girder’' or “surface type” is installed, the girders being 
placed upside down in this type of construction If locomo 
lives cannot be well balanced, or rapid handling is important, 
power driven turntables are chosen In the electric tractor 
system, a wheel resting on the circular race is driven by a motor 
so as to turn the table in about a imnute Rotating gear on the 
winch system comprises a barrel pulling on two steel wire ropes 
so that one pays out while the other winds m These opente a 
wheel on the race Some turntables, for locomotive manufactur 
mg works, carry three tracks (e g , 2 ft 6 in , 4 ft m , and 5 ft 
6 in ) The centre-pivot support is not apphed m this case, but 
the uneven loads are sustained by a ring of cast steel rollers 
running on the fifty-foot diameter race Some tables are about 
85 ft in diameter and take engines up to 267 tons, 5 ft 6 m 
gauge The electric tractor drive is fitted to these Turntables 
are also used m motor garages and works 
TURNU SEVERIN, the capital of the department of Mehe 
dmti, Rumania, on the mam Walachian railway, and on the left 
bank of the river Danube, below the Iron Gates cataracts Pop 
(19^8) 30,967 It IS a modem commercial town, having a school 
of arts and crafts, several churches, and large government yards 
for the building of river steamers, lighters and tug boats There 
IS a considerable trade m live stock, preserved meat, petroleum 
and cereds The town, which was originally called Drobetae by 
the Romans, took its later name of Turns Seven, or the “Towei 
of Severus,” from a tower built to commemorate a victoiy over 
the Quadi and Marcomanm, by the Roman emjieror Sever us 
(a 0 222-235) Near Turnu Severin are the remains of the cele- 
brated Trajan’s bndge, the largest in the Roman Empire, built in 
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A D 103 by Apollodorus of Damascus The river is about 4,000 ft 
broad at this spot The bridge of twenty arches was supported by 
stone pillars, several of which are still visible at low water 

TURNVEREIN, a German institution founded in the early 
part of the 19th century by Friedrich Ludwig Jahn for the 
purpose of furthering physical education German settlers estab 
lished branches in the United States and later their objectives 
were extended to include the discussion of intellectual, political, 
social and religious ideas In 1925, there were in the United 
States 169 local societies, with a total membership of more than 
30000, not including 6,000 members of women’s auxilianes 
Since 1866 they have maintained a normal college at Indianapolis, 
Ind , for the training of teachers of physical education 

TURPENTINE, the oleo resins which exude from some 
conifers — such as Pinus sylvestns — and from the terebinth tree, 
PiUadna terebmthus, L It was to the product of the latter, now 
known as Chnn turpentine that the term was first applied The 
tree is a native of the islands and shores of the Mediterranean, 
passing eastward into central Asia, but the resinous exudation 
found m commerce is collected in the island of Chios Chian tur- 
pentine IS a tenacious semi fluid transparent body, yellow to dull 
brown in colour, with an agreeable resinous odour and little taste 
On exposure to air it becomes dry, hard and brittle Turpentines 
arc stmi fluid bodies, consisting of resins dissolved in turpentine 
oil, the chief constituent of which is pinene They are largely 
used m the arts, being sepanted by distillation into rosm or 
colophony {\u Rosin), and oil or spirit of turpentine 

Crude or common turpentine is the commercial name for the 
oleo resm yielded by several coniferous trees, both European and 
American The principal European product (Bordeaux turpen 
tine) IS obtained from the cluster pine, Pimis Pinaster^ m the 
Landes department of I ranee Crude turpentine is further yielded 
by the Scotch fir, P sylve^tris, and by the Corsican pine, P Lar 
teto In the United States the turpentine yielding pines are the 
swamp pine, P australis, and the loblolly P Taeda, both inhabit- 
ing North and South Carolina, Georgia and Alabama Venice tur 
pentme is yielded by the larch, Lorix eufopaea, Strassburg tur^ 
pontine is obtained from the bark of the sil\ er hr Less known tur 
pentmes are obtained from the mountain pint, P Pumtlio, the 
stone pine, P Cembra, the Aleppo pine, P kalepensts, etc The 
so called Canada balsam, from Abies balsamea, is also a true 
turpentine 

“Turps of Turpentine, or Turps, as a commercial prod- 

uct is obtained from all or any of these oleo resms, but on a large 
scale only from crude turpentine The essential oil is rectified by 
redistiUation with water and alkaline carbonates, and the water 
which the oil carries over with it is removed by a further distilla- 
tion over calcium chloride Oil of turpentine is a colourless, oily 
liquid, with a strong odour and a hot disagree ible taste It begins 
to boil at about i5:>° C, and its specific gravity is between o 860 
and 0880 It rotates the plane of polarized light both to right 
and left in varying degrees according to its sources the American 
product being dextrorotatorv and the I rench laevorotator> It 
IS almost insoluble m water, is miscible with absolute alcohol and 
ether, and dissolves sulphur, phosphorus, resins and caoutchouc 
On exposure to the air it dries to a solid resm, and absorbing oxy- 
gen gives off ozone Agitated with successive quantities of sul 
phuric acid and distilled in a current of steam, it yields terebene, 
i mixture of dipentcne and terpmene mainly, which is used in 
medicine Chemically, oil of turpentine is a mixture of terpenes 
{qv) It IS largely used m the preparation of varnishes and as a 
medium by painters m their “flat” colours 

Phannacology and Therapeutics-— Oil of turpentine iple 
urn terebmthmae) is administered mternally as an anthelmintic to 
kill tapeworm Externally it acts as a rubefacient, an irritant and a 
counter irritant It is also an antiseptic and, in small quantities, 
a feeble anaesthetic It is absorbed by the unbroken skm The 
drug IS largely employed as a counter-irntant, the pharmacopoeial 
liniments being useful in myalgia, bronchitis, “chronic rheuma- 
tism” and pleurisy 

In large doses oil of turpentine causes purging and may induce 
much haemorrhage from the bowel or kidneys It is readily ab- 
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sorbed unchanged and has a marked cofitractile action upon the 
blood vessels It is a nervous depressant leading even to coma 
ind total abohtion of reflex action The drug is excreted partly by 
the bronchi and partly in the unne Glycuronic acid also appears 
m the urine It may give rise to an erythematous rash It must 
not be given to the subjects of Bright's disease At the present 
time its chief uses are as constituents of fomentations and ene 
mata and as a local disinfectant in bronchiectasis {qv) 

Old turpentine and French oil of turpentine are antidotes tu 
phosphorus forming turpentine phosphoric acid, which is mert 

TURPIN (d c 800), archbishop of Reims, was for many 
years regarded as the author of the legendary Historia de vita 
Carolt Magnt et Rolandi, and appears as one of the twelve peer 
m a number of the chansons de geste He is probably identical 
with Tilpm archbishop of Reims m the 8th century, who is 
alluded to by Hmcmar, his third successor m the see According 
to riodoard, Charles Martel drove Rigobert, archbishop of Reims, 
from his office and replaced him by a warrior clerk named Milo, 
afterwards bishop of Trier The same writer represents Milo as 
discharging a mission among the Vascones, or Basques, the very 
people to whom authentic history has ascribed the great disaster 
which befell the army of Charlemagne at Roncesvalles 

I lodoard says that Tilpm was originally a monk at St Denis 
and Hmcmar tells how after his appointment to Reims he occu 
pied himself m securing the restoration of the nghts and properties 
of his church, the revenues and prestige of which had been im 
paired under Milo’s rule Tilpm was elected archbishop between 
752 and 768, probably in 753, he died, if the evidence of a di 
ploma alluded to by Mabillon may be trusted, in 794, although it 
has been stated that this event took place on Sept 2, 800 Hmc 
mar, who composed his epitaph, makes him bishop for over forty 
years, and from this it is evident that he was elected about 753 
and riodoard says that he died m the forty seventh year of his 
archbishopric Tilpm was present at the Council of Rome m 769, 
and at the request of Charlemagne Pope Adrian I sent him the 
pallium and confirmed the rights of his church 

The Historia Caroli Magni was declared authentic m 1122 by Pope 
Cahxtus II It IS however, entirely legendary, being rather the crys 
tdUization of earlier Roland legends than the source of later ones and 
Its popularity seems to date from the latter part of the 12th centurv 
Gaston Pans, who made a special study of the Histona considers that 
the first five chapters were written by a monk of Compostella m the 
iith century and the remainder by a monk of Vienne between no(j 
and 1119 There are at least five E rench tianslations of the HiHorta 
dating from the 13th century and one into latin verse of about the 
same time Acccording to Potthast there are about fifty manuscripts 
of the story m existence The Htslorta was first pnnted in 1366 at 
Frankfort , perhaps the best edition is the one edited by F Castets as 
Turptni histona Karoh magnt et Rotholand? (Pan^ 1880) It has been 
translated many times into E rench and also into German Danish and 
English The English translation is by T Rodd and is in the Htstorv 
of Charles the Great and Orlando, ascribed to Turpin (London 1812) 
See G Pans, De pseudo-Turpino (Pans, 1865), and Htstoire poUtque 
de CHarkmogne, new ed by P Meyer (1905) , and V Fnedel, “Etudes 
compostellanes” m Otia Mercetana (Liverpool 1899) 

TURPIN, RICHARD [Dick] (1706-1739), English robber 
was bom m 1706 at Hempstead, near Saffron Walden, Essex 
where his father kept an alehouse He was apprenticed to a 
butcher, but, having been detected at cattle stealing, joined a 
notorious gang of deer stealers and smugglers m Essex On the 
gang being broken up Turpin went into partnership with Tom 
King, a well known highwayman To avoid arrest he finally left 
Essex for Lincolnshire and Yorkshire where he set up under an 
assumed name as a horse dealer He was convicted at York 
assizes of horse stealing and hanged on April 7, 1739 Harrison 
Ainsworth, m his romance Rookwood, gives a spinted account of 
a wonderful ride by Dick Turpm on his mare, Black Bess, from 
London to York But as far as Turpm is concerned the incid^t 
IS pure fiction A somewhat similar story was told about a certain 
John Nevison, known as “Nicks,” a well-known highwayman m 
the time of Charles II , who to establish an alibi rode from Gad’s 
Hill to York (some 190 m ) in about 15 hours 

TURQUOISE, a mineral ifiuch used as an ornamental stone 
for the sake of its blue or bluish green colour It is generally 
held that the name indicates it» source as a stone from Turkey, 
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the^ finest kiiwjs having come from Persia by way of Turkey 
Turquoise is a crypto-crystalline mineral, occumng In small 
reiuform nodules or as an incrustation, or m thm seams and 
disseminated grams Its mode of occurrence suggests its forma 
tion by deposition from solution, and indeed it is sometimes found 
in stalactitic masses The typical colour is a delicate sky blue 
but the blue passes by every transition into green In some cases 
the colour deteriorates as the stone becomes dry, and may be 
seriously affected by exposure to sunlight, whilst with age there 
is often a tendency to become green, as seen m examples of ancient 
turquoise The mineral is always opaque in mass, but generally 
translucent in thin splinters Turquoise takes a fair polish, but 
the lustre is feeble, and inclines to be waxy, the hardness is nearly 
6, the specific gravity between 2 6 and 2 8 
Much discussion has arisen as to the chemical composition of 
turquoise It is commonly regarded as a hydrous aluminium 
phosphate having the composition 2AI2O3 P2O1, 5H2O or rather 
Al2HP04(0H)4, coloured with a variable proportion of a copper 
I)hosphate, or perhaps partly with an iron phosphate S L Pen- 
licld (1900), however, was led by careful analysis of turquoise 
from Nevada to propose the general formula 

I Al(OH)2,Fe(OH)2,Cu(OH) ,HJ3P04 
An analysis of minute crystals from Virginia gave the formula 
CuO 3AI2O3 2P20, 9H2O An ingenious counterfeit of turquoise 
has been formed by compressing a precipitate of cupriferous 
aluminium phosphate 

Turquoise is usually cut as an ornamental stone m circular or 
elliptical form, with a low convex surface In the East, where it 
IS used not only for personal ornament but for the decoration of 
dagger handles, horse trappings, etc , the pieces are usually of ir 
regular shape In Persia, where the finest turquoise is found the 
mints hive been worked for at least eight centuries The principal 
locality IS ne ir Nishapur, m the province of khorasan Here the 
turquoise occurs m narrow seams in a brecciated trachyte por 
phyr> It is found also m some other localities in Persia and in 
J urkestan In the Sinai Peninsula relics of extensive ancient min 
ing operations for turquoise show that the rock was at one time 
worked with flint implements The mineral here occurs as nodules 
in 1 red sandstone and as an incrustation on the joint faces 
In ancient Mexico much use was made of turquoise as an inhy 
for mosaic work, with obsidian, malachite, shell and iron pyrites 
Relics of extensive workings are found in the mountains of Los 
C erillos near Santa m New Mexico where mining for tur 
quoise IS now actively earned on One of the hills in which old 
workings occur has been called Mt Chalchihuitl, since it is be 
Iieved that the turquoise was known by the name chalchihuitl 
which m some places was applied also to jadc The matrix at 
Los Cenlios is an altered augite andesite m which the turquoise 
occurs m thin veins and m sm ill nodules in patches of kaolin 
Turquoise is sometimes termed by mineralogists callaite, since 
it IS beheved to be the cdlats of Pliny The name callamite was 
suggested by J D Dana for a bright green mineral which was 
found m the form of beads, with stone hatchets, in ancient graves 
near Man6-er-H’roek (Rock of the Fairy), near Locmariaquer 
in Brittany, and which A Damour sought to identify with Pliny’s 
callats The mineral seems to be identical with vanscite (qv) 
“Bone turquoise” or odontohte, also known as “occidental tur 
quoise,” IS merely fossil bone or ivory coloured by iron phosphate 
(viviamte) or perhaps stained m some cases by cupriferous solu 
tions, and is readily distinguished from true turquoise by showing 
orgamc structure under the microscope 
TURRIFF9 burgh of Aberdeenshire Scotland Pop (1921) 
2 152, 38^ m N W of Aberdeen Only the choir and belfry of 
the ancient cburch remain On May 14, 1639, the national strug- 
gle for civil and religious hberty was inaugurated in the county 
with the skirmish known as the Trot of Turriff Some 4 m S are 
the remains of the castle of Towie Barcley 
TURSIS LIBISONIS (modern Porto Torres, an ancient 
‘seaport at the N W extremity of Sardmia It was probably of 
Roman origin, and in Pliny’s time it was the only colony in the 
island A Roman bridge of seven arches, the ruins of a temple 
{now known as II Palazzo del Re Barbaro), which an inscription 


found there shows to have been restored (a d 247-249) by the 
praefectus of the province, together with the basilica an aqueduct 
various buildings and some rock tombs, still exist 
TURTLE, the name given to the marine and larger fresh 
water reptiles of the order Cheloma ( 5 ee Tortoisi ) 

TURTLE CREEK, a manuf icturing and coal mining borough 
of Allegheny county, Pennsylvania, U S A , 10 m S E of Pitts 
burgh near the Monongahela river Pop (1920) 8 138 (84Sf 
native white) Electncal goods are the principal products 

TURTLE-HEAD {Un 

lone)y a genus of North American 
herbs of the family Scrophulan 
aceae {qv), comprising four 
species, all smooth perenm ils 
which bear clusters of showv 
flowers, the corolla resembling a 
tuitle s head Ihe common turtle 
head (C glabra) with whiU 
flowers, occurs from Newfound 
land to Manitoba and southwird 
C Lyom and C obhqua^ of the 
south eastern States, md C 
nemorosa, found from California 
to Washington, have red or purple 
flowers 

TURTON, urban district 
Darwen parliamentary division, Lancashire, England, 4 m north 
of Bolton on LMS railway Pop (1921) 12 154 It minufac 
turcs cotton goods and there art large stone quarries in the vicinity 
lurton tower, containing some fine contemporary woodwork, 
dates from the i6th century 

TUSCALOOSA, a city of western Alabama, USA the 
county seat of Tuscaloosa county on the Warrior river and Fed 
eral highway ii,5sm SW of Birmingham It has a municipal 
urport and is served by the Louisville and Nashville and the 
Mobile and Ohio railways and barges of the Inland Watcrwd>s 
Corporation (Mississippi Warrior Service) Pop (1920) 11996 
(38% negroes), estimated locally at 25,000 in 1928 The city 
lies at the edge of the great coal and mineral deposits of Alabama 
in a rich agricultural region There ire many fine old residences 
and gardens, dating from the time (1826-46) when Tusciloosa 
was the capital of the State, and the older streets arc lined with 
magnificent water oaks, planted m the years beginning with 1839 
Tuscaloosa is the seat of the State home for mentally deficient 
children, the Bryce (State) hospital for the insane (1861), Still- 
man Institute (a Presbyteriin theological seminary for negroes, 
1876), and the University of Alabama which occupies 300 ac 
adjacent to the city limits The university was founded in 1820, 
on an endowment of 46,080 ac of land donated by the U S 
Congress m 1819, and it was opened to students in 1831 
On April 4, 1865, a body of I ederal cavalry set fire to and 
completely destroyed all the buildings except the astronomical 
observatory and a little house where the records werb kept and 
instruction was necessarily suspended until 1869 By way of 
restitution a second grant of 46,080 ac was made by Congress 
in 1884 The enrolment for the year 1926-* 7 was 6,151 includ 
mg 2,395 m the extension division Tuscaloosa is the trade centre 
of a large cotton growing, lumbering, farming and dairying region 
Ample hydro electric power is available from the development on 
the Coosa river There are 90 plants m or near the city (including 
foundnes blast furnaces coke ovens and paper mills) with an 
output m 1927 of $106,432000 The city valuation for 19^8 was 
$16 232,872 

Tusca Lusa (* Black W^arrior”) was a Choctaw chief (com 
memorated by a granite monolith m Court House square), who 
according to tradition hanged himself, to escape capture, after 
a desperate battle with De Soto in 1540 somewhere in this region 
Iq^ 1816 Emanuel York and John Bartow came from Tennessee 
and settled on the plain where the city now stands A town site 
was laid out and the city was chartered in 1819, and m 1825 it 
was chosen to be the seat of government of the State Industrial 
development began after the removal of the capital (1846) 
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TUSCANIA, a town of the province of Romei Italy^ 15 m. 
NE of Cometo by road, 545 ft above sea-level Fop (tgn), 
4,561 (town), 5,454 (commune) The ancient town lay on the 
Via Clodia, its Etruscan tombs have yielded valuable antiquities, 
and remains of a large thermal establishment of the Roman period 
have also been found The mediaeval walls With their towers 
are still preserved On the ancient citadel hill is the Romanesque 
church of S Pietro, belonging to four different periods— -739, 
1093 (the date of the reconstruction of the crypt), the middle of 
the i2lh and the end of the 12th century It has the shape of a 
Roman basilica, with a nave and two aisles and one apse The 
elaborate facade with its rose window also belongs to the 12th 
century S Maria m the valley below dates from 1050 to 1206, 
and has a similar fagade and a massive square campanile In the 
town are two other Romanesque churches The town was called 
loscanella until 1912, when it resumed the name which it bore m 
ancient Latin times 

TUSCANY (Toscana) y a territorial division of Italy, con- 
sisting of the western part of the centre of the peninsula, bounded 
north west by Ligurn and Lmilia, cast by the Marches and Um 
bna, south cast by the district of Lazio and west by the Mediter- 
ranean It consists ot nine provinces, Arezzo, Firenze (Florence), 
Grosseio, Livorno (Leghorn) Lucca, Massa-Carrara, Pisa, Pistoia 
and Siena, and has an area of 8,997 sq miles* Pop (1921) 
2 766,291 (showing a very low relative increase — only 200,000 — 
since 1901) The chief railway centre is Florence 

Except towards the coast and around Lucca, Florence and 
Arezzo, whtre the beds of prehistoric lakes form plains, the 
country is hilly, being intersected with sub Apennine spurs, some 
of which have extensive forests The most fertile country in 
Tusciny is in the vilky of the Arno In the neighbourhood of 
Lucca the irrigation system dates from 1376, while at Coltano, 
near Pisa, it goes hand m hand with land reclamation In strong 
contrast with this is the coast plain known as the Maremma, 
8?o sqm m extent, where malaria has l>een prevalent sipce the 
dei>opulation of the country in the middle ages An elaborate sys 
tern of drainage, begun in the 19th century, is still bwng com 
pleted The greater part of the Maremma now affords pasture 
to large herds of horses and half-wild cattle, but the dner parts are 
cultivated The hill country just inlind, especially near Volterra, 
has poor soil, largely clayey, and subject to landslips, but is 
rich in minerals bone acid and mineral spnngs But for the 
Maremma Tuscany is one of the most favoured regions of Italy 
The climate is temperate and the rainfall not excessive 

The following is a list of the chief agricultural products in 
1927 (the wine is largely produced m the district of Chianti south- 
south west of Horence) 



Area 

Iona 

W heat 

Veres 

881,350 

^8^500 

Rye 

10,250 

4,090 

Baxley 

t 6,350 

6 160 

Oats 

88 730 

40530 

Maui 


104,100 

Broad hcan^ 

S 3)000 

18,920 

Runner beans 

75 1^)0 

10,000 

Sugar beets 

13 2*;o 

59,690 

Garden pnnluu 

17 000 

60 630 

Potatoes ! 

1 50,1 30 

180 700 

Silk cocoouH 


I 38(> 

lobaao 

7,800 


Ila> 


1,704,600 

Vims 

i 4?6 730 

690,800 (grapes) 

OUvts 

780,000 

93,634,000 (wmc, gal ) 
109,170 (olives) 

Fruits (various) 


4,033,800 (olive-oil, gal ) 
27,690 

Chestnuts 

384 450 

142,280 


The mineral products of the Florence district (including the 
provinces of Siena, Grosseto and Livorno [Leghorn]) were (1926) 
in tons Iron, 470,170, mangamferous iron, 17,730, copper, 6,674, 
mercury, 147,194 (from Monte Amiata), iron pyrites, 462,755, 
m irble 509 805 (337 083 of which from the Carrara district), lig- 
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tt»tc, 567,615 (province of Arezzo), 120,207 (province of Gros 
seto) There are cotton nulls at Horence, Leghorn, Prato and 
Pisa, Prato (gv} is an important centre of the wool industry, 
which flounshed more in Florence in the middle ages than at 
present Hydro-electric power, mainly derived from the Scrchio 
basin, is supplemented by the plants at Term (qv) m Umbria 
Glass IS made at Pisa Porcelain and ceramic products are made 
especially at Signa and Doccia, near Florence, where silk, straw 
hats, etc, are also manufactured, and much furniture is also 
produced The Tuscans are, indeed, active, both in agnculture 
and industry There are universities at Florence, Pisa and Siena 
Viareggio and Leghorn are much frequented for sea-bathing, while 
the latter is a prosperous port 

The mam art centres of Tuscany are Florence, Pisa and Siena, 
the headquarters of the chief schools of painting and sculpture 
from the 13 th century onwards While the first city, however 
bore as promment a part as any in Italy m the Renaissance, the 
art of Pisa ceased to advance at a' comparatively early penod, its 
importance being in ecclesiastial architecture m the 12th, and m 
sculpture in the 13th century Siena, too, never accepted the 
Renaissance to the full, and art retained its individuality 

The language of Tuscany is remarkable for its purity of idiom 
and Its adoption by Dante and Petrarch probably led to its becom 
mg the literary language of Italy (See Italian Language ) 

See E Repctti, Dhiomrio geo^^rafico fistca stonco deUa Toscana 
(6 vols lion nee, 1834-46) On mediaeval and Renaissance archltu 
ture and art there are innumerable works Among those on architeciurt 
may be mentioned the great work of H von Geymuller and V 
C von Stegmann, Dte Archttekiur der Renaissance tn Toscana t Rasch 
dorff-Haupt, PalaUarchitektur von Obentahen und Toscano von 
Jahrhundert (6 vols ) , B Patzak Palast und vtlta in Toscana (2 voh 
1912-13) (T A) 

HISTORY 

Etruria (qv) was finally annexed to Rome m 351 bc and 
was later known as Tuscia, but was a larger area than the present 
Tuscany, comprising the northern part of Latium Under Charle 
magne the name of Tuscia or Toscana became restricted to the 
area north of Viterbo and Bolsena One of the earhest oi tht 

I rankish marquises in the 9th century was Boniface, who about 
828 fought with success against the Saracens in Africa The mak 
line of marquises ended with Boniface II (or III ), who was 
murdered m 1052 His widow, Beatrice, in 1055 governed the 
country till her death m 1076, when she was succeeded by Matilda 
(q V ), her only child by her first husband Matilda died in 1114 
without issue, bequeathmg all her extensive possessions to the 
Church The consequent struggle over her inheritance between 
the popes and the emperors enabled the pnnapal aties of Tus 
cany gradually to assert their mdependence, so that Tuscany as a 
whole was no longer a state. 

The Return at the Medidw— After the surrender of Florence 
to the Impenalists in Aug 1530 the Medici power was re-estab 
Ushed, and Alessandro de* Media was nude duke of Florence 
the dignity to bc hereditary m the family In the reign of C^simo 
111 Siena was annexed (1559), the title of grand duke of Tus 
cany was conferred on that ruler in 1567 by Pope Pius V and 
recognized in the person of i ranas I by the emperor Maximilian 

II in 1576 Under his descendants Tuscany played but a small 
part m European history, a wave of degeneracy set in, affecting 
both the people and the new and shoddy nobility, and art 
and letters declined Giovan Gastone, the last Medicean grand 
duke, being childless, it was agreed by the treaty of Vienna that 
at his death Tuscany should be given to Francis, duke of Lorramt 
husband of the archduchess Mana Theresa, afterwards empress 
In 1737 Gipvan Gastone died, and Tuscany was governed for 
Francis II , who resided in Austria, by a series of foreign regents 
(The history of Tuscany from 1530 to 1737 is given m greater 
detail under Mma ) 

Reforms of LeomM I#-^Francis, who had been elected 
emperor In 1745, died In 1765 and was succeeded on the throne 
of the grand duchy by his younger son, Leopold 1 Leopold 
resided in Tuscany and proved one of the most capabfe and re 
mirkTble of the reforming princes of the 18th century He sub 
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istitiiited Tcutcam for foreigners in gotemment offices, introduced 
s system of free tmde in foodstuffs (at the suggation of the 
Siehesc Sallustio BandDol), and promoted agnc;ulture He re- 
organised taxation on a basis of equality for all atisens^ reformed 
the administration of justice and local government, and suppressed 
torture and capital pumshment His reforms in Church matters 
made a great stir at the time, for he curbed the '^ower of the 
clergy, suppressed some religious houses, reduced the mortmam, 
and rejected papal interference With the aid of Scipionc de’ 
Ricci, bishop of Pistoia, he even attemptod to reform Church 
disciplme, but Ricci’s action was condemned by Rome and he 
was forced to resign (See PisxoiA, Synod of ) At the death of 
his brother, Joseph 11 , m 1790, Leopold became emperor and 
removed to Vienna After a bncf regency he appointed his second 
son, Ferdinand HI , grand duke 

Tlic French Occupation^Durmg the French revolutionary 
wars a French force entered Florence in 1799 ^md was welcomed 
by a small number of republicans The grand duke was forced to 
dy, and a provisional government on French lines was established 
But the great mass of the people were horrified at the irreligious 
character of the new rdgime, and a counter-revolution broke out 
at Arezzo Bands of armed peasants marched through the country 
to the cry of “Viva Maria!*’ and expicUed the French, not with- 
out committing many atrocities With the assistance of the 
Austrians Florence was occupied and a government established in 
the name of Ferdinand But after Bonaparte’s victory at Marengo 
the French returned m great force, dispersed the bands, and re- 
entered Florence (Oct 1800) They, too, committed atrocities 
and sacked the churches, but they were more warmly welcomed 
than before by the people, after the expencnce of Austro Arctinc 
rule Joachim Murat set up a provisional government, and by 
the peace of Lun^ville Tuscany was made a part of the Spanish 
domimons and erected into the kingdom of Etruria under Louis, 
duke of Parma (1801) The new king died m 1803, leaving an 
infant son, Charles Louis, under the regency of his widow, Mane 
Louise of Spam Mane Louise ruled until 1807, when the em 
peror Napoleon obliged Charles IV of Spam to cede Tuscany to 
him, compensating Charles Louis in Portugal 

From 1807 to 1809, when Napoleon’s sister, Ehsa Baciocchi, 
was made grand duchess, Tuscany became a French department 
French ideas had gamed some adherents among the Tuscans, but 
to the majority the new institutions, although they produced much 
progress, were distasteful as subversive of cherished traditions 
After Napoleon’s defeats in 1814, Ferdinand III returned, warmly 
welcomed by nearly everybody, for French rule had proved op- 
pressive, especially on account of the heavy taxes and the dram of 
conscription At the Congress of Vienna he was formally rein- 
stated with certain additions of territory and the reversion of 
Lucca (incorporated in 1847) 

The Restoration —The restoration m Tuscany was unaccom- 
panied by the excesses which characterized it elsewhere, and much 
of the French legislation was retained Ferdinand was succeeded 
m 1824 by his son, Leopold 11 , who continued his father’s policy 
of benevolent but enervating despotism When the political 
excitement consequent on the election of Pius DC spread to 
Tuscany, l,eopold, in Feb 1848, granted a constitution A 
Tuscan contingent took part m the Piedmontese campaign agamst 
Austria, but the increase of revolutionary agitation in Tuscany, 
culminating m the proclamation of the republic (Feb 9, 1849), 
led to Leopold’s departure for Gaeta to confer with the pope 
and fang of Naples Disorder continuing, he was invited to return, 
and he did so, but accepted the protection of an Austrian army, 
by which act he forfeited his popularity (My 1849) In 1852 he 
formally abrogated the constitution, ana three years later the 
Austrians departed When in 1859 a second war between Pied- 
mont and Austria became imminent, the revolutionary agitation 
broke out Dncc more lliere was a jBviaion of opmion between 
the moderates, who favoured a constitutional Tuscany under 
Leopold, but forming iJart of an Italian federation, and the popular 
par^, vffio aimed at the unity of Italy under Victor Emmanuel 
At kat a riompromise was arrived at and the grand duke was 
requested to itodicate In favout of Ms son, grant a constitution, 
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and take part in the war against Austna Leopold having rejected 
these demands, the Florentines rose as one man and obliged him 
to quit Tuscany (April 27, 1859) 

Union with the Italian Kingdomu— A provisional govern- 
ment, led by Ubaldmo Peruzzi and afterwards by Bettmo Ricasoli 
was established It declared war against Austna and then handed 
over Its authority to Boncompagm the Sardinian rov il comrais 
sioner (May 9) A few weeks later a French force under Prmco 
Napoleon landed in Tuscany to threaten Austria s flank, but in 
the meanwhile the emperor Napoleon made peace with Austna 
and agreed to the restoration of Leopold and other Italian princes 
Victor Emmanuel was obliged to recall the royal commissioners 
but together with Cavour he secretly encouraged the provisional 
governments, and the constituent assembly of luscaiiy voted for 
annexation to Sardinia The king accepted the annexation and 
appointed his kinsman, Prince Cangnano, viceroy of Central Italy 
with Ricasoh as governor-general (March 22, i860) On Feb 18, 
1861, the kingdom of Italy, comprising Tuscany, was proclaimed 

BrBUooRAPHY — A von Reumont, GeschtchU Toscemas (2 vols , 
Gotha, 1876-^77) , Zobi, Storm avtk della Toscana (Florence, 1850) , 
C Tivarom» Storm cnika del nsorgtmento tlaltano (9 vols , Timn, 
1888 etc ) , E Robiony, Git ulUmt det Medm (Florence, 1905) , 
M Bartolommci-Gioli, H Rholgtmenlo toscano e Vaztone popolare 
(Florence, 1905) See also under Florence, Medici, Ferdinand III , 
Leopold II , Italy, Bartolommei, Ricasoli, etc (L V ) 

TUSCARORA, an Indian tnbe of Iroquoian family, ong 
inally numbenng S,ooo, in North Carolina Encroachments by the 
whites, including ludnappmg of their children as slaves, led to a 
war with the settlers (1711-13), at the end of which the Tus 
carora fled or dnfted northward and were admitted into the 
League of the Iroquois as a sixth nation About 700 survive m 
Canada and New York 

TUSCULUM, an ancient city of Latium, in a commanding 
position on the north edge of the outer crater ring of the Alban 
volcano, li m N E of the modern Frascati The highest point 
is 2,198 ft above sca-level It has a very extensive view of the 
Campagna, with Rome lying 15 m distant to the northwest 
Rome was approached by the Via Latina (from which a branch 
road ascended to Tusculum, while the mam road passed through 
the valley to the south of it), or by the Via Tusculana 

According to tradition, the city was founded by Telegonus, the 
son of Ulysses and Circe When Tarqumius Superbus was expelled 
from Rome his cause was espoused by the chief of Tusculum, 
Octavius Mamihus, who took a leading part in the formation 
of the Latin League, composed of the thirty principal cities of 
Latmm, banded together agamst Rome Mamihus commanded 
the Latin army at the battle of Lake Regillus (497 B c ), but was 
killed, and the predominance of Rome among the Latin cities was 
practically established In 381 bc, the people of Tusculum re 
ceived the Roman franchise Several of the chief Roman families 
were of Tusculan origin, e g , the gentes Mam aa, Fulvia, Fontcia 
Juventia and Porcia (to which the Catos belonged) By the end 
of the Republic, and still more during the imperial period, the 
terntory of Tusculum was one of the favourite places of residence 
of the wealthy Romans The number and extent of the remains 
IS very great Even m the time of Cicero We hear of eighteen 
owners of villas there Much of the territory (including Cicero’s 
villa), but not the town itself, which hes far too high, was sup- 
plied With water by the Aqua Crabra On the hill of Tusculum 
Itself are remains of a small theatre (excavated m 1839), with a 
reservoir behind it, and an amphitheatre Both belong probably 
to the imperial period, while a temple (the substructures of which 
are preserved), often called the villa of Cicero, or of Tiberius, 
near the latter, is probably earher Between the amphitheatre and 
the theatre lay the Forum The citadel — ^which stood on the high 
est point, an abrupt rock — ^was approached only on the side 
towards the city Upon it remains of the mediaeval castle, which 
stood here until 1191, are visible 

It was here that Cicero composed his Tusculan Disputations 
and other philosophical works His villa must have been at 
or near Grotta Ferrata and what is now known as Poggio Tulliano 
a little to the cast (where remains of a villa exist) may well have 
been its site After the transference of the seat of empire to 
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Constantmople, Tusculum became a very important stronghold, 
and nn the ioth-«i2th centuries its counts occupied a leading posi- 
tion m Rome and were specially mduential in the selection of the 
popes During the lith century there were constant struggles 
between Rome and Tusculum, and in 1191 the Romans, sup- 
ported by the German emperor, gained the upper hand, and the 
whole city was destroyed 

See L Canma, Descr delV antico Tusculo (Rome, 1841) , A Nibby, 
Dintomi dt Roma, hi 393 (2nd ed , Rome, 1841) , H Dessau m Corp 
insertpt hi pp 252 $qq (Berlin, 1887) i F Grossi-Gondi, // Tuscohno 
neW etd chssica (Rome, 1907) , T Ashby in Papers of the Bnitsk 
School at Rome, iv , v (London, 1907, 1909) (T A ) 

TUSKEGEE (tus-ke'ge), a city of Alabama, USA Pop 
(1920), 2,475 It is the seat of U S Veterans Bureau hospital 91 
(for negroes) and of Tuskegee Normal ano Industrial institute 
(for negroes), founded m 1880 by Booker T Washington (qv), 
who was Its principal until his death m 1915, and endowed by Con 
gress in 1889 with 25,000 ac of land The institute provides 
practical training for many trades and agricultural occupations, 
and for nursing, teaching, home-keeping and commercial posi- 
tions In the year 1927-28 it gave systematic instruction to 3,323 
persons from 31 States and 9 foreign countries Its '‘movable 
school” (a motor truck carrying tools and equipment, two demon- 
strators and a nurse) travels through the remote rural districts 
of the Black Belt, teaching the negroes how to improve their 
working methods, health and living conditions A two-day con- 
ference, representative of the South, is held m December 

TUSSAUD, MARIE (1760-1850), founder of “Madame 
Tussaud’b Exhibition” of wax figures m London, was born in 
Berne m 1760, the daughter of Joseph Grosholtz (d 1760), an 
army officer She began to model figures for her uncle, Dr J C 
Curtius, in Pans It was from Curtius’s exhibition that the mob 
obtained the busts of Necker and the duke of Orleans that were 
carried by the procfession when on July 12, 1789 the first blood 
of the French Revolution was shed Mane Grosholtz modelled the 
heads of many of the prominent leaders and victims of the 
Revolution, and was herself for three months a prisoner In 
1794 sht married a Frenchman named Tussaud, from whom she 
was separated in 1800 She then removed to London, taking 
with her the nucleus of her collection from the cabinet de cire 
m the Palais Royal, and the idea of her “Chamber of Horrors” 
from Curtius’s Caverne des Grands Volturs, in the Boulevard du 
Temple Her wax figures were first shown in the Strand, and 
through the provinces, and finally the exhibition was established 
in permanent London quarters in Baker Street in 1833 Here 
Mme Tussaud died on April 16, 1850 The exhibition was moved 
m 1884 to a large building m Marylebone Road It was destroyed 
by fire m 1925 and after reconstruction reopened in 1928 

See J T Tussaud, The Romance of Madame Tussaud (1930) 

TUSSER, THOMAS (c 1524-1580), English poet, son of 
William and Isabella Tusser, was born at Rivenhall, Essex, about 
1524 He was a chorister at Wallingford castle, and then at St 
Paul’s cathedral and from there went to Eton college He has 
left a quaint account of his privations at Wallingford, and of 
the seventies of Nicholas Udal at Eton He was elected to King’s 
college, Cambridge, in 1543, moved to Trinity Hall and on leav- 
ing Cambridge went to court in the service of William, 1st Baron 
Paget of peaudesart, as a musician After ten years of life at 
court, he married and settled as a farmer at Cattiwade, Suffolk, 
near the river Stour, where he wrote his Hundreth Good Pomtes 
of Bushandne (i557, 1561, 1562, etc ) He never remained long 
in one place For his wife’s health he removed to Ipswich After 
her death he married again, and farmed at West Dereham He 
then became a singing man in Norwich cathedral After farming 
at Fairsted, Essex, he removed to London, whence he was driven 
by the plague of 1572-73 to find refuge at Trinity Hall, being 
matriculated as a servant of the college m 1573 At death he had 
a small estate at Chesterton Cambridgeshire Tliomas Fuller says 
he “spread his bread with all sorts of butter, yet none would stick 
thereon ” He died on May 3, 1580 

The HundrePh Good Pomtes was enlarged to A Bundretk good 
poitUes of kuslxutdry, htely maned unto a kundreih good poyntes of 
huswifery the first extant edition of v^hich, “newly corrected and 


amphfiedf’* is dated 1570 In 1573 appeared Five hmdfepk pomtes 
of good husbandry (reprint^ i577> 1580, 1585, 1586, 159O} etc ) 
The numerous editions of this book, which contained a metrical 
autobiography, prove that the homely and practical wisdom of 
Tussers verse was appreciated He gives directions of what is to 
be done in the farm in every month of the year, and minnte imtruc 
tions for the regulation of domestic affairs m general The later 
editions mclude A dialogue of wyvynge and ihryvynge (1562) Modern 
editions are by William Mavor (1813), by H M W (1848), and by 
W Payne and Sidney J Heritage for the English Dialect Society 
(1878) 

tutankhamun* see Ikhnaton 

TUTBURY, town, Burton parliamentary division Stafford 
shire, England, 4i m N W of Burton upon-Trent, picturesquely 
situated on the nver Dove Pop (1921) 2,062 It is on the L N E 
and L M S railways, but the railway station is m Derbyshire The 
fine church of St Mary has a nave of rich Norman work with a 
remarkable western doorway There are rums of a large castle 
standing high above the valley, these include a gateway of 14th 
century work, strengthened in Caroline times, a wall enclosing the 
broad “Tilt Yard,” and portions of dwelling rooms Glass is the 
staple manufacture Alabaster is found m the neighbourhood 

Tutbury (Toteberte, Stutesbury, Tuttebtn, Tudbury) is said to 
have been a seat of the Mercian kings After the Conqest it was 
granted to Hugh d’Avranches, who appears to have built the first 
castle there At the time of the Domesday Survey the castle was 
held by Henry de Ferrers Tutbury was the centre of an honour 
m Norman times, the castle and town continuing m the hands of 
the Ferrers until 1266, when they were forfeited to the Crown and 
granted to Edmund Crouchback, earl of Lancaster They are still 
part of the duchy of Lancaster Tutbury castle was partially re 
built by John of Gaunt Later it was, for a time, the prison of 
Mary Queen of Scots Dunng the Civil War it was held for the 
king but surrendered to the parliamentary forces (1646), and was 
reduced to rums by order of parhament (1647) 

TUTICORIN, a seaport of British India in the Tmnevclly 
district of Madras Pop (1921) 44,522 It is the southern ter 
minus of the South Indian railway, 443 m S W of Madras city 
In connection with this railway a steamer runs to Colombo, 149 
m distant by sea Tuticorm is an old town, long m possession 
of the Dutch, and has a large Roman Catholic population It 
used to be famous for its pearl fisheries and pearl fishing was again 
engaged in successfully in 1926 There are industrial and tram 
mg schools, and a mission centre of the Society of the Propa 
gation of the Gospel Salt is manufactured, cotton woven, and 
there are cotton ginning and pressing factories Tuticorm is the 
2nd port of Madras, though it has only an open roadstead, where 
vessels must anchor 5 to 7 miles from the shore A deepwater 
harbour was in process of construction in 1927, and considerable 
sums have recently been spent on a dry dock and port equipment 

TUTTLINGEN, a town of Germany, in the republic of 
Wurttemberg, on the left bank of the Danube, 37 m by rail N F 
of Sthaffhausen, and at the junction of lines to Stuttgart and 
Ulm Pop (1925) 16,281 Tuttlmgen, a very ancient place, has 
belonged to Wurttemberg smee 1404 Its chief manufactures are 
shoes, cutlery, surgical instruments and woollen goods 

TUXEDO, a town of Orange county, New York, U S A , 40 
m N N W of New York city, served by the Erie railroad Pop 
(1925) 2,969 (State census) About m from the station is 
Tuxedo lake, in a tract of 13,000 ac which was taken for debt 
by the elder Pierre Lorillard in 1814 He built a shooting box 
here, and his grandson Pierre Lorillard (1833-1901) formed the 
Tuxedo Park Association fpr the development of the estate, which 
resulted m the formation of the Tuxedo club and the opening 
(June I, 1886) of Tuxedo park 

TUY, a chy of north-western Spam, in the province of Ponte 
vedra, on the right bank of the river Mifio (Portuguese Mtnho)y 
opposite Valcnca do Minho, which stands on the left bank in 
Portuguese territory Pop (1920), 12,529 During part of the 
7th century Tuy was the Visigothic capital It was taken from 
the Moors by Alphonso VII m the 12th century 

Tuy IS the southern terminus of the railways to Santiago de 
Compostela and Corunna, Valen^a do Minho is the northern 
terminus of the Portuguese railway to Oporto To the east of 
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Tuy 18 the river Louro, a nght-hand tnbutiry of the Mifio abouod- 
ing in fishes, and beyond the Louro, on the railway to Corunna, 
are the hot mineral springs of San Martin de Caldclas The 
cathedral, founded in the 12th century, but largely restored be- 
tween the 15th and 19th, is of a fortress-like architecture 
TUZLA or DONJI SOLI, a town of Bosnia, Yugoslavia, 
beautifully situated on the Jala or Julia Pop (1921) *3,354, 
almost all, including a permanent colony of gipsies, being Mus- 
lims Tuzla 18 the seat of a district court and an Orthodox bishop, 
with several churches, many mosques, a hospital, gymnasium and 
commercial school Besides a large ammonia soda factory and 
the generating of electric power, it has a vigorous trade m 
gram, live stock, plums, bncks, timber and coal from the sur- 
rounding hills, where there is a colony of Hungarian miners, 
while the salt springs, owned by the State, are imnvalled m the 
Balkan peninsula It was here that the sugar beet was first cul- 
tivated in Bosnia The town was knowq by the Romans as Ad 
Salinas, m mediaeval documents it appears as Sou Sow or Soh 
TVER, a province of the Russian S F S R , surrounded by 
those of Smolensk, Pskov, Novgorod, Cherepovetz, Yaroslavl and 
Moscow, and not coinciding with the pre-1917 province of that 
name Area 61,095 sqkm. Pop (1926) 2,239,177, mainly Great 
Russians, with Karehans in the north The Volga, Southern Dvina 
and Msta rise in marshes and lakes on the Valdai plateau (800- 
1 ,000 ft ) in the west of the province 
The plateau is built up chiefly of Carboniferous limestones, 
lower and upper, lying on Devonian and Silurian deposits, which 
crop out only in the denudations of the lower valleys The whole 
IS covered by a thick sheet of boulder clay, the bottom-moraine 
of the Scandmavo Russian ice sheet, and by subsequent lacustrine 
deposits Lakes are numerous, Lake Seliger near the sources 
of the Volga and Lake Mzstino being the largest 
The climate is continental with severe winter frosts of five 
months’ duration and an average July temperature of 67® F Av- 
erage rainfall 18-20 in per annum Coniferous forests, especially 
hr«^, cover 32 2% of the province, and 12% is marsh land In 
the remaining area meadow and grassland prevail ploughed land 
occupying only 25% There has been a marked diminution of 
gram production since 1887 and dairying, with an export trade 
in butter and cheese, is developing, as is the cultivation of pota- 
toes, flax and grass Rye, oats and barley are the chief grain 
crops Sheep, working and milch cattle, pigs and a few goats are 
bred Coal beds exist, but are little worked 
Hunting and fishing supplement the income of the peasants, and 
there are koustar (peasant) industries of leather and fur prepara- 
tion, textiles and wooden wares, with the preparation of pitch and 
tar Factory industries include saw-milhng, flour-milhng, the mak- 
ing of leather goods, textiles, bncks, glass, machinery, oil-pressing, 
starch preparation, distilling and brewing Vyshniy-Volochok and 
Rhzev have populations of over 30,000 and Tver has over 100,000 
The province as well drained by the upper Volga and its tribu- 
taries, especially the Tvertsa and Mologa, 17% of the rivers are 
available for steam navigation, and boats and rafts can be floated 
on many of the others The Vyshmy-Volochok system of canals 
connects the Volga with the Baltic and the Tikhvm system con- 
nects the Mologa with Lake Ladoga Railways are comparatively 
good and the province is thus well situated for trade, especially as 
it lies on the ^rect route between Moscow and Lcmngrad 
TVER, the chief town of the above province, situated on both 
banks of the Volga, at its confluence with the Tvertsa m 56® 
52' N , 35® 48' E The low right bank is protected from inunda- 
tions by a diun The town is growing rapidly, its population m 
1900 was 45*^44 and m 1926 it had reached 106,021 Its situ- 
ation on the Moscow-Lenmgrad railway and on the navigable 
Volga has given it great trading importance, as a collecting centre 
for a productive region and a distributing centre via the upper 
Volga of goods from Leningrad and Moscow Its chief manufac- 
tures are machinery, textiles and leather goods 
A fort was erected m 1180 at the mouth of the Tvertsa to 
protect the Suadal principahty against Novgorod In the 13th cen- 
tury it became the capital of an independent principality, and 
remained so until the end of the 15th century Michael, prince 
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of Tver, was killed (1318) fighting against the Tatars as also 
was Alexander his son It long remained an open question whether 
Moscow or Tver would ultimately gam the supremacy m Great 
Russia, and it was only with the help of the Tatars that the 
pnnees of the former eventually succeeded m breaking down 
the independence of Tver In i486, when the city was almost 
entirely burned down by the Muscovites, the son of Ivan III 
became prmce of Tver, the final annexation to Moscow followed 
four years later In 1570 Tver had to endure, for some reason 
now difficult to understand, the vengeance of Ivan the Terrible, 
who ordered the massacre of 90,000 inhabitants of the principality 
In 1609-12 the city was plundered both by the followers of the 
second false Demetrius and by the Poles 
TWAIN, MARK, the pen name of Samufl Lanchorne 
Clemens (1835-1910), Amencan novelist and humorist, was bom 
at Florida (Mo ), Nov 30, 1835 His father, a happy go lucky 
storekeeper and lawyer from Tennessee, popularly known as 
“Judge” Clemens, moved when the boy was four >ears old to 
Hannibal (Mo), dying eight years later and leaving the family 
all but destitute Little Sam had virtually no formal education, 
but his imagination was early stored with the lore of the Mis- 
sissippi river and the negroes who peopled the neighbourhood 
As his brother’s assistant on the Hannibal Journal he learned 
type setting and became a journeyman printer, travelling as far 
eastward as New York and Philadelphia before he was ig Drawn 
back to the Mississippi by the “permanent ambition” ot his boy 
hood to become a pilot, he set to work “learning the river,” 
getting “personally and famiharly acquainted,” as he says m Ltfe 
on the Mississippi, “with all the different types of human nature 
that are to be found m fiction, biography or history ” At the 
begmnmg of the Civil War m 1861, the river trade came to an 
end, and young Clemens soon set out for the West with his 
brother Orion, who had just been appointed heutenant governor of 
Nevada There, in the neighbourhood of Carson City, he had a 
most hilarious but equally unlucratn e experience as a gold miner, 
the record of which he has left in Roughing It, the classic account 
of the post-’49 pioneering epoch in the West Soon he turned to 
journalism on the Virginia City Enterprise, adopting the nom de 
plume “Mark Twain,” a call used by Mississippi pilots in taking 
soundings on the nver Moving to San Francisco, he became a 
member of the witty group that gathered about the Golden Era 
and mcluded Artemus Ward, Charles Warren Stoddard, Bret 
Harte and Orpheus C Ker, and with the publication of The Cele- 
brated Jumping Frog of Calaveras County found himself fimous 
overnight On the wave of this notoriety he went to New York 
where he debvered his “serio humorous” lecture on the Sandwich 
Islands at Cooper Institute In June, 1867, on a commission to 
contribute letters to the San Francisco Alta California, he joined 
the party embarkmg on the steamship “Quaker City” for the 
tour of the Mediterranean described m The Innocents Abroad 
With the publication of these letters, which had a prodigious 
sale, Mark Twain immediately became the most widely read author 
in Amenca In 1870, he married Olivia L Langdon and moved 
to Hartford, which became his home for the next 30 years 
He settled down at once to the trade of authorship, publishing 
Roughing It m 1872, colhboratmg m 1874 with Charles Dudley 
Warner m The Gilded Age, his sole novel of contemporary man 
ners which contained the famous character portrait, Colonel 
Sellers, and writing The idventures of Tom Sawyer (1875) In 
1880 he visited Europe a second time, recording his experiences 
humorously m A Tramp Abroad In 1882 he published his ro 
mance for children, 2 he Prmce and the Pauper, which was fol- 
lowed in successive years by Ltfe on the Mississippi and his mas- 
terpiece, The Adventures of Huckleberry Finn, a sequel to Tom 
Sawyer Meanwhile his energy, which had found insufficient vent 
m his literary work, had turned him towards various forms df 
speculative investment He had had better «?uccess for a time 
as the principal partner of the publishing house of Charles L 
Webster and Company which reaped immense profits from the 
Memoirs of General Grant, the Life of Pope Leo XIII , and other 
works of great popular interest, although this firm also failed and 
left him with heavy debts Meanwhile he had published 4 Con 
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nectwut Ymkee ai Kmg Arihw^s CoufP (18S9) and The Atneficm 
Ckmm^ (1892), which were followed m 1894 by The Tregedy 
of Pudd'nhead WUson, a atory let in the Missroaippt valley and 
containing much of the cynical (Moiophy that had become efaar- 
actejistic of its author 

In 1891 Clemens went abroad ogam, and, after spendmg a 
winter in Berlin, settled m Horcnce, where he wrote his Personal 
Recolkctwm of Joan of Arc, a book for which, as he later de 
clared, he had spent 14 years m preparation, and which he pub- 
lished anonymously, observing to his wife that it meant more to 
him than anything be had ever undertaken, and that it would 
never be accepted seriously over his own signature After spend- 
ing two yens at home, he set out, with the purpose of earmng 
money to pay off his debts, on the journey round the world 
recorded m Following the Equator, lecturing on the way m Aus 
tralia and India Returning home m 1900, he settled m New 
York, and during this year a collected edition of his works m 22 
volumes was issued by the American Publishing Company of 
Hartford He had published m 1897 a volume of miscellaneous 
essays entitled How to Tell a Story, and his further works in- 
cluded The Man that Corrupted Hadley burg (1900), The Double- 
Barrelkd Detective Story (1902), Adames Didry (1904), What 
ts Man? (privately printed, 1906), CkrtsUan Science (1907), 
iaptam Storm field^s Visit to Heaven (1907) and Is Shakespeare 
Dead? (1909) 

By the bcginnmg of the last decade of his life Mark Twain had 
become a world celebrity and undoubtedly the most conspicuous 
and picturesque figure m America In the year 1902 he made his 
spectacular return to the home of his childhood in Missoun, and 
in 1907, after having received honorary degrees from Yale and the 
university of his native state, he went to England to receive the 
degree of Doctor of Literature at Oxford In 1906 he had built 
a country house, *^Stormfield,’' at Redding (Conn ), which became 
hi9 home during the remaining years of his life, and there, shortly 
before he died, his daughter C.lara, the only one of his four daugh 
ters who survived him, was married to the pianist Ossip Gabri 
lowitsch Hib posthumous works comprise The Mysterious 
Stranger (19x6), What iS Man? and Other Essays (1917), Mark 
Twain' s Speeches (1923), and two volumes of Autobiography 
(1924) 

Mark Twain will always undoubtedly be regarded as the most 
characteristic American writer of his epoch The first to represent 
the transition of the literary hegemony of the country from New 
England to the West, he was typical of the new democracy in his 
contempt for authority and for the sublimities as well as the 
commonplaces of 19th-century culture He was most widely 
popular in his own day as a humorist, but he will survive rather 
as the master folk writer of the pioneering epoch who has left in 
Roughing Jt and Life on the Mississippi unrivalled pictures of 
the chancier and manners of the Middle and Far West in Civil 
War days, and m Tom Sawyer and Huckleberry Fmn a veritable 
epic of that primitive civilization, poetic in feeling, strictly vera- 
cious in detail, abounding in colour, and, m the latter book espe- 
cially, with a grasp of life that can on’y be described as classical 

The standard biography of Mark Twain is by Albert Bigelow Paine 
(m three volumes, 1912) (V W B ) 

TWAY^BLADE {Ltstera), a genus of small plants of the 
orchid family (Orchidaccac) The flower is green, with a down- 
wardly directed, forked labellum Two species, the common tway- 
blade {L ovata) and the heart leaved tway-blade {L cordata), are 
found in the Bntish Isles, the last named occurring also in North 
America, where three other tway blades are also native, — the 
broad hpped (L convallanoides), the southern {L australis) and 
the western (L caunna) For fertilization mechanism see C Dar 
win Fertilnation of Orck ds 

TWEED, WILLIAM MARCY (‘‘Boss’*), Amcncan politi- 
cian vnd leader of the “Tweed Ring,” was born in New York City 
Apr 3, 1833 In 1852 he Was elected an alderman of the New York 
Cit\ council I rom 1854 to 1856 he served as U S Representative 
in Washington His real power m municipal politics began m 1857 
with his election to the board of supervisors, which be came to 
dominate By working the downfall of Fernando Wood, a notori- 


ouily corrupt mayor, Tweed came into power under a clokb ^ 
respectability He fortified himsetf through his political appoint 
ments From jfisS to 1871, while holding successively the posi- 
tions of school comnuisioner, deputy street commissioner, State 
Senator and deputy commissioner of public works, Tweed, except 
for brief intervals, controlled the city admimstration In 1868 he 
also controlled the State Democratic Assembly at Albany, and m 
1869, though he lost the Assembly, he secured the election of his 
nominee as governor The “Tweed Ring” of history, composed of 
Tweed, Mayor A Oakey Hall, Peter B Sweeny and Richard B 
Connolly, began its operations in Jan 1869 and lasted until 
Tweed’s downfall m 1871 Conservative estimates place the 
amount stolen directly Trom the city during this period at $45,000, 
OQO, though including taxes lost through arbitrary reductions by 
the “ring” for money or favor and the issuance of bonds ^ 
travagant rates of interest some autbonties have estimated as high 
as $200,000,000 Exposure came through a bookkeeper who 
placed evidence in the hands of the New York Tmes where it was 
pnntcd Tweed was tried, found guilty and sentenced to 12 years 
in the penitentiary In 1875 he escaped from the Ludlow Street 
gaol where he was confined, fled to Cuba and thence to Spam 
where he was arrested by the Spanish Government and returned to 
the Umted States He was again imprisoned in Ludlow Street gaol 
where he died Apr 12, 1878 
See D Lynch, ** Boss'* Tweed (1927) 

TWEED, a river in the south of Scotland It rises m the 
south-west corner of Peeblesshire, m the hill country m which the 
Clyde and Annan also rise The stream flowing from 1 weed’s 
Well, about 1,500 ft above the sea, is generally regarded as its 
source For the first 36 m of its course the stream intersects 
the shire of Peebles in a north easterly direction, and then, bend 
mg towards the south-east, passes Innerleithen, where it receives 
the Leithen (left) and the Quair (right) It then crosses Selkirk 
shire and, having received the Etlrick on the right. Hows north- 
ward past Abbotsford, forming for about 2 ra the boundary be 
tween the counties of Selkirk and Roxburgh After receiving the 
Gala on the left, the Tweed crosses the north western corner of 
Roxburghshire past Melrose and, after being joined by the Leader 
on the left, winds past Dryburgh abbey round the south western 
corner of Berwickshire Iht remainder of its course is in a 
north easterly direction through Roxburghshire past Kelso, where 
It receives the Teviot on the right, and then between the coun- 
ties of Berwick and Northumberland, past Coldstream, to the 
town of Berwick, where it enters the North sea The last 2 m 
of Its course before reaching Berwick are m England 
The Tweed is 97 m long and drams an area of 1870 square 
miles Its bed is pebbly and sandy, and notwithstanding discolora- 
tions from manufactures, the stream, owing to its clear and spark- 
Ung appearance, still merits the epithet of the “silver Tweed ” 
TWEED, a term of very general application m the woollen 
and worsted trades It is employed as a trade descnption for a 
very large variety of woollen and worsted fabnes that embody the 
same general textural features, but which differ m the minor de- 
tails of their manufacture, construction and fimsh Ihey are 
described as “Scottish,” “Hams,” “Cheviot,” “Irish,” “Yorkshire,” 
“Saxony” and “West of England” tweeds, according to the par- 
ticular locality of their origin, the yarn us^ m their construction, 
their character of structure, texture, fimsh and other details 
The description of this particular variety of worsted fabrics 
as “Tweeds” is commonly, but erroneously, associated with the 
Scottish river of that name The origin of the word “tweed” how- 
ever, has no* reference to the nver Tweed, but is said to be due to 
an error on the part of a London clerk who, m the year 1836, when 
wntmg put an* mvoice for these goods, inadvertently wrote the 
word “tweeds” instead of “tweels,” the Scottish for “twills ” Or- 
ders were placed for more “Scottish tweeds” — a novel description 
which immediately won the popular favour and became firmly 
established m the clothing trade as a brand of quabty 
The chtef characteristic feature of the true type of “tweed” 
fabnes m general is, as the namP suggests, their construction on a 
twill weave basis, although they are not restneted entirely to the 
simple regular twill weave structures, as many tweed fabrics are 
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hmd dn tlie humer^iui modificatione df tiaosa weaves Tweed 
fabiio art produced from Scottish, Cheviot, Smmf tod many 
other types 6 t worsted and woollen yams of various counts and 
quality, and woven m solid colours, mingled ^heather" tones, and 
coloured stripes and checks m endless variety of pattern and co^ 
our, and in every variety of texture suitable both for men's and 
women’s clotbing for outer wear, and for every season Of the year 
‘‘Herring-bone” twills, ‘diamonds,” “chevrons,” “cross^twills” 
and “basket” weaves are popular styles for tweed designs, which 
are now more of a broken character than formedy, while more 
mtncate patterns are introduced m textures of superior quality A 
new vogue of quite recent origin consists of pnnted tweed effects 
with the pattern pnnted on both sides of the fabric to give the 
impression of woven designs These prmted tweeds are executed 
with such realistic effect that it is in some cases very difficult with 
out close inspection to distinguish the printed mutation tweed 
effect from the genuine woven tweed patterns (H N ) 

TWEEDDALE, JOHN HAY, sNd Earl and iST Mar- 
QUESS or (1035^1697), was son of John, 8th Lord Hay of Yester 
(c 1599-1654), created earl of Tweeddale in 1646 Before suc- 
ceeding to the peerage in 1654 the second earl fought for Charles 
I during the Civil War, but he was in the Scottish ranks at 
Marston Moor Changing sides again, he was with the royal- 
ists at Preston, but he was a member of Cromwell's parlia- 
ment in 1656, and was imprisoned just after the restoration 
of Charles II He was soon, however, in the king’s favour, and in 
1663 was appointed president of the Scottish council, and m 1664 
an extraordinary lord of session In Scotland he sought to miti- 
gate the harshness shown by the Enghsh Government to the 
Covenanters, and for this attitude he was dismissed from his 
offices m 1674, but he regained an official position in 1680 and 
held It during the reign of James II A supporter of William of 
Onnge, he was made lord high chancellor of Scotland in 1692, 
and two years later was created marquess of Tweeddale and earl 
of Gifford He favoured the scheme fpr the expedition to Danen, 
and as lord high comtmssioner during William’s absence he for- 
mally assented to the act establishing the trading company m 
1695, for this action he was dismissed from office when the king 
returned to England in 1696 He died on Aug 11, 1697 
TWEED RIVER: see Richmond River and Basin 
TWELVE TABLES, the tables of wood on which was en- 
graved or painted the earliest codification of the Roman law 
Originally ten m number, two others were afterwards added, con- 
taining supplemental matter, and the whole code was termed the 
Lex XII Tdbularum (Law of the Twelve Tables) {See Roman 
Law and Rome ) 

TWENTY^FOXJR PAROANAS. THE, a district of Brit- 
ish India, in the presidency division of Bengal, with an area of 
4356 square miles Pop (1921), 2,628,205 It occupies part of 
the Gangetic delta, cast of the Hugh, surrounding (but not in- 
cluding) the dty of Calcutta It also Includes the greater part 
of the almost uninhabited Sundarbans (qv)^ so that within its 
confines are found virgin forest, settled tilth and the busy life of 
the suburb of a great city The administrative headquarters are 
at Ahpur, a southern suburb of Calcutta The country consists 
for the most part of an alluvial plain with a population devoted 
to agriculture and almost entirely rural, but a chain of mdus 
trial towns stretches along the bank of the Hugh from Gar 
den Reach northwards Rice is the staple crop, followed by 
jute, pulses and sugar-cane The npanan strip is crowded with 
towns, factories and mills, Bhatpara has 65,609 and Titagarh 
52,451 inhabitants Other industrial towns are Baranagar, Budge- 
Budge, NaJhati, Kamarhati, South Dum-Dum and Kanchrapara, 
m the last of which are the works of the broad gauge system of 
the Eastern Bengal State railway In other towns various manu- 
factures arc to be found, prinqpally jute mills and jute presses, 
and also, at Dten-Dum, Government factories for rifles 
TWICKENHAM, an urban district in the Twickenham par- 
liamcsntary division of Middlesex, England, m west-south- 
west of 8t Paul’s Cathedral, London, on thfc river Thames Pop 
( t ^ n ) 34,790 Its situation is peasant, and it has grown into 
an axttoiivo raildentlal dtstsict Tha body of tba bhurto of 


Mary was rebuilt m brick after its collapse m 1713, but iht Per 
penfficular tower remains Among men of eminence buned here 
are Alexander Pops and Sir Godfrey KttcUer The Thames m 
this neighbourhood forms a long deep reach m favour with 
fishermen, and Eel Pie Island is a resort of boating parties There 
are many fine houses in the vicinity, more than ont possessing 
historical kssociations Strawberry Hill, the residence of Horace 
Walpole, was built to Ws taste in a medley of Gothic styles 
Marble Hill was erected by George II for the countess of 
Suffolk, and Pope, Swift and Gay took part m its equipment 
Orleans House was the residence In 1800 of Louis Philippe, then 
duke of Orleans, and this family again acquired it in 1S52, when 
it was occupied by the duke of Aumale Several eminent French 
refugees resided at this period m the neighbourhood York House 
was given to Lord Clarendon by Charles 11 , was probably the 
occasional residence of James II when duke of York, and in 1864 
was occupied by the comte de Pans 
Twickenham at the Domesday survey was included m Islt 
worth Anciently it was called Twittenham or Twicanham, and 
the first form, or a variation of it, is used by both Pope and 
Walpole The manor was given in 941 by King Edmund to the 
monks of Christ Church, Canterbury, from whom it had been 
previously taken, but it was again alienated, for it was restored to 
the same monks by Edred m 948 In the reign of Henry VIII 
It came into the possession of the Crown, and by Charles I was 
assigned to Henrietta Mana as part of her jointure In 1670 
It was settled for life on Catherine of Braganza, queen of Charles 
II It remains m possession of the Crown, but since the death of 
Catherine has been let on leases The old manor house, now de- 
molished, was Catherine’s residence, and had been, according to 
tradition, the place of the retirement of Catherine of Aragon after 
her divorce from Henry VIII 

TWILIGHT* the interval dunng which the atmosphere is 
illuminated after sunset; formerly known as crepusculuin, Lat 
for dusky or obscure The analogous early morning phenomenon 
Is known as the daim {qv) These phenomena are caused by the 
intervention of the atmosphere between the sun and the earth’s 
surface An entire absence of atmosphere would cause darkness 
to set m sharply at sunset as on the moon, but under present 
conditions even when the sun is some distance below the horizon 
the upper layers of air are illuminated and are reflecting light 
Even as early as the nth century the duration of twilight was 
determined as ending when the aun had “travelled” 18*^ below 
the horizon and subsequent observations have not matenally 
modified the figure 

This quantity, 18*’, has been made the measure for the interval 
between sunset or sunrise and “complete” darkness, and is termed 
astronomical twihght, but during a large part of this interval the 
hght Is insufficient for ordinary employments, consequently a 

shorter period, civil tmhght, is 
also recogniz^ for which the 
quantity is about 6*, but it is 
conditioned by the amount of 
light still available The duration 
in each case is dependent on tht 
latitude of the observer and the 
season of the year The intensity 
of illumination depends to a con 
siderable extent on the amount 
of atmospheric cloud and dust 
Twilight after the sunsets of 
1883-85 was frequently intense 
on account of the reflection from the extra dust in the higher 
layers of the atmosphere as a result of the eruption of Krakatoa 
The duration and possibility of astronomical timliqht may be 
geometrically exhibited as follows let O be the position of the 
observer, Z the zemth, P the pole of the heavens, ADB, the 
plane of the honzon, FDE, the path of the sun Let the circles 
ADB and FDE intersect m the pomts D and Di which thus corrt 
spend to sunnse and sunset Astronomical twihght prevails dur 
the period between the sun’s position on the horizon and 
wihitt it if xS* below the horizon, the arce ZC and ZCi equal 


z 
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108®, and terminate on tl^e circle FDE^M C awl Cj, then jthe 
arcs DC and DiCi reprebent the distance to be traversed by the 
sun during twilight and the arc CiEC represents the sun path dur* 
mg “complete” darkness, and DFDi its path durmg tbe “day 
To calculate CD, join CP by an arc of a great circle, then m tJm 
triangle ZPC, ZP»the colatitude of 0 , PC « the sun’s polar 
distance and ZC«»xo8^ The angle ZPC, the sun’s hour angle, 
then gives the lime before or after noon when the sun passes 
C or Cl The times of sunrise and sunset being known, the dura- 
tion of dawn and twilight is a matter of simple subtraction This 
represents the problem when the sun does attain a depression of 
18®, but this depression may not be attained Take ZG equal to 
loS*^ Now if G lies beyond B and E (the maximum depression 
of the sun), E being also below B, then the sun will rise and set, 
but never descend so low as to occasion “complete” darkness 
and the entire interval between sunset and sunrise will be twi- 
hght 

If E be not below B but above it, the sun will never descend 
below the horizon, t e , will neither rise nor set, and so will give 
the phenomenon known as the midmght swi Since the new 
PE w 90® —sun’s decUnation, and PG« latitude of observer+i8®, 
then for there to be “complete” darkness the latitude of the ob 
server together with the declination of the sun must exceed 72® 
The maximum dechnation of the sun is about 23® 30', and hence 
m latitude 72° — 23® 30' =*48® 30' there will be one day without 
a true night, in higher latitudes there will bt an increasing number 
of such days , and in lower latitudes none In raid England there 
IS no real night from about May 2*2 to July 22 To calculate 
tbe duration of civil twilight ZC and ZCi are made equal to 9O® 
and the argument then proceeds as above * 

TWILIGHT SLEEP see Scopolamine 
TWILL, a woven cloth m which the passage of the weft is ar- 
ranged, not in regular succession as m plain weaving, but over one 
thread and under two or more according to the kind of twill This 
gives a succession of diagonal line® to the cloth, and though in the 
normal type of twill this diagonal traverses from selvage to selvage 
at an angle of 45°, considerable variations may be made 
TWIN FALLS, a city of southern Idaho, USA, on the 
Snake river plateau, 40 m from the Nc vada State line , the county 
seat of Twin Falls county It is on Federal highways 30 and 93 
and the Oregon Short Line of the Union Pacitic railway system 
Pop (1920) was 8,324 — 93% native white, 1928 estimate, 10,- 
400 It 18 a trading and shipping point for a fertile irrigated 
region (706,000 ac within 50 m ), producing chiefly live stock, 
dairy and agricultural products The city has large wholesale and 
commission houses, bonded warehouses, several farmers’ co- 
operative associations, flour mills, creameries, a fruit dehydrating 
plant and other manufacturing industries, converting farm prod- 
ucts into less bulk> form There are many points of interest m 
the immediate vuinity The black lava canyon of the Snake 
river is spanned 2^ m N of the city, by a bridge 476 ft above 
the water and 1,400 ft long (completed in 1927) The falls from 
which the city and county take their name are divided into two 
parts by a huge mass of black Uva m the middle of tbe river bed 
TWINS AND TWINNING That human t^ins are of two 
kinds IS now well established Most mammals regularly or occa- 
sionally bear several young at a litter, and these are taken to 
arise from as many eggs matured together and ready for fcrtihza 
tion at one heat Human twins of tins kind are derived from two 
distmct eggs In the nine banded armadillo (Dasypus novem- 
ctncMus Uxanm) and related species on the other hand, a to- 
tally different cause of multiple births his been found A single 
embryo is found at a certain early stage to divide and subdivide 
into four parts which develop severally into four distmct off- 
sprmg In addition to producing two-egg twins the human race 
produces also a considerable proportion of twins derived from a 
single egg in a manner probably analogous to the armadillo Man 
IS the only mammal known to produce both kinds 
In most civilised comitnes account is taken of multiple birtbs 
m oflScial birth registration These official records show approa- 
mately one m ido twin births, one in 10,000 triplets and one m 
1,000,000 quadruplets Tbe exact proportions vary from plane 


to place and from penud to penod, but owing to the higbat pro- 
portion of premature and stilUbutbs, and to variabihty m the rates 
of survival and m the completeness of registration, it 1$ not possi- 
ble safely to make international comparisons of frequency^ or to 
discover whether the frequency is increasing or decreasing The 
mortality at and soon after birth increases rapidy with increas- 
ing number born A recent British enquiry shows that of triplet 
children, about half tbe girls and three-eighths of the boys sur 
vive, the chance of hie of quadruplets is much lower Five and 
even six at birth have been authentically recorded 
Sex Distribution* — ^Twins are more frequently of hke than of 
unlike sex Extensive counts extending over more than xoo,ooo 
cases show that twins are of unlike sex m nearly three cases out 
of eight From such counts an estimate may be made of the fre- 
quency of one egg twins, for these should never be of unhke sex, 
while of the two-egg twins half may be expected to be so Since 
in fact three-eighths arc of unhke sex, it may be mferred that 
three quarters must be two egg twins 
Very exceptionally twins are joined at birth, such junctions are 
said to be effected always between like parts, with respect to which 
the twins are placed symmetrically Superficial unions are easily 
severed at birth More deeply united pairs seldom survive, though 
a few such have become celebrated for their pecuhanty Joined 
twins usually exhibit an abnormal disposition of the blood vessels, 
known as sitm inversus^ m which the normal differences between 
the right and left sides of the body are m one twin at least par- 
tially reversed This condition is not found m separate one-egg 
twms Joined twms are always ot the same sex, and evidence 
points to their being always one-egg twms m which fission has re- 
mained incomplete That separate one egg twms show symmetry 
reversal of palm and finger pattern has not been established 
At birth an expert can distmguish one egg from two-egg twms 
by an examination of the foetal membranes m the afterbirth In 
the first type the chorion is believed always to be smgle, in the 
second double Although earlier accounts of the proportion of 
the two conditions showed serious discrepancies, the data from 
more modern examinations agree well with the proportion judged 
to be single-egg twms from the distribution 
Degree of Resemblance — In characters wholly determined 
by heredity one-egg twms should be exactly alike, whereas two 
egg cwms should show a degree of resemblance no greater than 
that between brothers and sisters by different births When it be- 
came realized that the differences between tjie physical measure 
ments of ordmary brothers and sisters were principally due to 
heritable differences, and that the degree of resemblance between 
these or other pairs of relatives could be measured statistically, at- 
tempts were made to collect measurements of twms The im- 
portance of such attempts was great, both m putting to a decisive 
test the theory of human twinning, and m exploiting the direct 
hght which one-egg twins should throw on the hentability of 
different characters The discrepancies of the earlier collections 
emphasize the fact that severe statistical precautions are neces- 
sary to obtain sufficiently rehable data (i) The accuracy of the 
mdividual measurements should be controlled by independent 
dupheate measurements (2) The selection of cases for measure- 
ment must rigorously exclude any preference for pairs showing 
striking resemblance or difference (3) Incorrect allowance for 
growth with age will disturb the accuracy qf the results, and a 
su&aently correct allowance is difficult to ascertam, this is best 
overcome by measurements at a fixed age 
Though often puny at birth, twms and triplets measured at 
ages of SIX years and upwards show no appreciable retardation of 
growth, even triplets arc not infrequently well grown at birth, 
and the same is occasionally true of quadruplets (fig x) Modern 
collections of measurements, in which the precautions set out 
above have been increasingly observed, demonstrate (x) that twins 
and triplets of unlike sex show resemblance In physical measure- 
ments equal to that observed between brothers and sisters by dis- 
tinct burths (correlation about 0 5)1 (2) that pairs of hke sex are 
on the average much more closely ahke (correlation aboiit 0*73), 
(3) that pairs of hke sex are heterogeneous in their resemblance 
and can niterpreted as a mixture of two groups, one with cor- 
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BY COURTESY OE ( I t 3 4 ) CUNNAR OAHLBERC FROM TWIN BIRTHS AND TWINS FROM AN HEREDITARY FOINT OF VIEW (B) THE AMERICAN GENETIC SOCIETY PHOTOORAFH (6) 

COPR F M KEYES 


FULL FACE AND PROFILE VIEWS OF TWINS 

Twins aro charaoterized at uniovular or blovular Qoneraily speaking uniovular twins are usually of the same sex and nearly identical but If blovular 
they merely resemble one another as brothers and sisters do and often are of opposite sex 


1 3 Full face and profile views believed to be blovular 

2 4 Full faoe and profile views of twins believed to be uniovular 

ness closer than in figs 1 3 

5 Triplets believed to be uniovular 


Like 


Quadruplet daughters In this case the father was one of 12 children 
among whom was one pair of twins There was no record of twins 
on the mother s side If the explanation for the appearance of the 
quadruplets be sought in heredity it Is attributable most probably 
to the father rather than to the mother 
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telaiioti al^out 6 j, wbo may be regarded as twQ^egg twios^ and 
the atber with cdrmiatioa 093, presumably one^egg twms; the 
latter firem between 50 and 60% of both the twin and triplet data 
measured The exceedingly high correlation indicates that the 
physical dimensions of (^e bead, trunk and hmbs m man are 
in normal conditions only mfluenced to about 7% of the total 
venation by other than heritable causes 

Here^ty of Twiimiiig.----That the relatives of twins have 
twins somewhat more frequently than the general population has 
been observed by many writers, satisfactory records are, how- 
ever, rare Comparison cannot safely be made between the fre- 
quency m a selected group as recorded in reply to enquiries, and 
that obtained from official birth registrations It is possible, how- 
ever, to demonstrate inheritance by comparing the twm frequency 
of two groups of parents, one more and the other less closely re- 
lated to the original twm parents It is of the greatest importance 
m the collection of statistical data of this kind that the method of 
collection should not admit in undue proportion those striking 
casts of apparent inheritance often brought to the notice of the 
investigator It is best to attempt to enumerate every case m a 
circumscribed district, or group of famihes, in a chosen mterval 
of time When these precautions are taken it is found that an 
excess of twins certainly occurs, both on the father’s and on the 
mother’s side of the family, the influence on the father’s side 
being, m the material collected by the writer, apparently con- 
tmed to the production of one egg twinning The production of 
two-egg twins seems thus to be influenced only by the mother, 
and depends greatly upon her age The frequency increases at 
least three fold from the age of 18 to that of 38, and is also prob- 
ably mfluenced by inherited qualities The frequency of one-egg 
twmning depends on the inheritance of the father, and probably 
also on that of the mother, but it is not known to be influenced 
by age or environmental factors 

Bibliography. — ^Thc best general book for all but the most recent 
work ifi G Dahlberg, Twtn BtHhs and 2 wins from a Hereditary Point 
of View (1926) , other important books and papers are F Gallon, 
Inqumes into Human Faculty and its Development (London, 1893) , 
J I Patterson, fourn of Morph (1913) , G H Knibbs, The Mathe- 
matical Theory of Population (Melbourne, 1917), H H Newman, 
The Bioloj^y of Twins (Chicago, 1917) , The Physiology of Twinning 
(Chicago, 1923) , C B Davenport, Amer Naturalist (1920) , R A 
Fisher, Genetea (1925), Proc Roy Soc , B (1927) (RAF) 

TWO-NAME PAPER. see Double name Paper 

TWO-STEP, a modern round dance in which the partners 
perform a series of shdmg steps m f time The flrst step of each 
measure, or the slide, is longer than the second (See also Dance ) 

TWYSDEN, SIR ROGER (1597-1672), English antiquary 
and royaUst pamphleteer, was educated at St Pauls school, 
London, and Uien at Emmanuel college, Cambridge He entered 
Gray’s Inn on Feb a, 1623 He succeeded to the baronetcy on 
his father’s death in 1629 For some years he remained on his 
estate at Roydon, East Peckham, largely engaged m bmldmg 
and planting, but also m studymg antiquities and the law of the 
Constitution He took the most prominent part in preparing the 
Kentish petition of March 1642 and in subsequent demonstrations 
on behalf of Charles He mcurred the wrath of the parliament, 
was arrested on April i, 1642, but was soon let out on bail, and 
on his promise to» keep quiet But his respect for legality would 
not let him rest, and he was repeatedly m trouble with the parlia- 
ment until 1650^ when he compounded and went home He hved 
quietly there till the Restoration, when he resumed his position 
as magistrate He died on June 27, 1672 He published The 
Comttwm* Liberty (1648), demonstrating that finings and irh- 
pnsomngs by parliament were illegal, Histonae anghcanae senp* 
tores (fecem (1652), a work encouraged by Cromwell, and Hts- 
tor$cd Vmdicatwn of the Church of England (1657) 

TYBURN, a left-bank tribut^ of the Thames, England, 
now having its course entirely within London' and below ground 
The name, which also occurs as Aye-boume, is of obscure denva- 
tion, though sometimes 8tatc4 to signify Twy-bum, $e (the 
junction of) t^o bnrns or streams The Tyburn rose on the south- 
ern slope of the Hampstead heights in two streams, the more 
westeijiy of wlhicti rose in the spnng known as the Shepherd’s 


Well It ran south, crossing Regents Park, its lourst being 
marked by Regent^s Park Water, and further south by the wind 
mgs of Marylebone Lane and the dip in Piccadilly near the junc 
tion of Half Moon street It then crossed the Green Park and 
entered the flood plain of the Thames near where Buckingham 
palace now stands The exact point at which it entered the 1 hames 
is doubtful but its water is now drained off by sewer After 1238 
it supphed the city with water for a long time by means of nine 
conduits The name is more famous in its application to the 
Middlesex gallows also called Tyburn Tree and Deadly Never 
Green, and also at an early period, the Elms, through confusion 
with the place of execution of that name at Smithfield 

The lyburn gallows stood not far from the modern Marble 
arch Connaught square is said by several authorities to have 
been the exact site, but it appears that so long as the gallows was 
a permanent structure it stood at the junction of the present 
Edgware and Bayswater roads The site, however, may have varied, 
for lybum was a place of execution as early as the end ot the 
1 2th century In 1759, moreover, a movable gallows superseded 
the permanent erection On some occasions its two uprights and 
cross-beam are said to have actually spanned Edgware road 
Round the gibbet were erected open galleries, the seats in which 
were let at high pnees Among those executed here were Perkin 
Warbeck (1449), the Holy Maid of Kent and confederates (1535), 
Haughton, last prior to the Charterhouse (1535), John Felton, 
murderer of Vilhers, duke of Buckingham (1628), Jack Sheppard 
(1724), Earl Ferrers (1760) 

In 1661 the skeletons of Cromwell, Ireton and other regicides 
were hung upon the gallows The last execution took phet in 
1783, the scene being thereafter transferred to Newgate The 
Tyburn Ticket was a certificate given to a prosecutor of a felon 
on conviction, the first assignee of which was exempted by a 
statute of William III from all parish and ward duties 

Ste A Marks, Tyburn Tree, Us History and Annals (London, 1908) 

TYDEUS, m Greek legend, son of Oeneus, king of Calydon, 
and Penboea Having slam his uncle (or other relatives) he fled 
for refuge to Argos, where Adrastus purified him and married him 
to his daughter Deipyle, who became the mother of Diomedes 
(qv) In the expedition of the Seven (cf Oedipus), Tydeus, 
who had fought valiantly, was mortally wounded by Melanippus 
Havmg killed Melanippus, he proceeded to devour his head, this 
so disgusted Athena, who had meant to make him immortal, that 
she left him to die 

See Roschcr’s Lextkon, art “Tydeus ” 

TYLDESLEY with SHAKERLEY, an urban district of 
Lancashire, England, 10 m W N W from Manchester Pop 
(1921) 15,650 The town, of modem growth, depends on cotton 
mills and colheries 

TYLER, JOHN (1790-1862), tenth President of the United 
States, was born at Greenway, Charles City county, Virginia, on 
March 29, 1790 He was the second son of John Tyler (1747- 
1813), of English descent, governor of Virginia in 1808-11 and 
US district judge in 1812-13 John Tyler the younger entered 
the grammar school of the College of William and Mary, at Wil- 
liamsburg, m 1802, and graduated at the college in 1807 Two 
years later he was admitted to the bar His public hfe began in 
1811, when he was elected a member of the Virginia house of 
delegates Here he served for five years, being chosen also in 1815 
a member of the council of State In 1813 he raised a company 
for the defence of Richmond against the British, but his command 
was not called mto action and his mihtary service was concluded 
after a month From Dec 1816 to March 1821 he was a member 
of the National House of Representatives Believing firmly m the 
republican principles of Jeffersonian democracy, he opposed the 
demand for internal improvements and incre^ised tariff duties 
He declined to follow Henry Clay m the proposed recognition of 
the independence of the Spanish colonies m South America and 
in the Missouri Compromise legislation, and he condemned Jack- 
son for his execution of Arbuthnot and Ambrister m Flonda He 
declmed re election to the House m 1821 because of ill health In 
18I23-25 he was again a member of the Virginia house of delegates, 
and in 1825-27 was governor of the State In 1827 he was sent 
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to the U S Senate to succeed John Randolph, after having been 
unanimously re elected governor In 1829-^30 he also servad as 
a member of the Virgima Constitutional Convention His career 
as senator was marked by great independence of party, for bis 
political ideas continued to be those of a thoroughgoing ^^strkt* 
constructionist ” Bebevmg protective tariff duties to be uncon^ 
stitutional, he voted against the ^'tariff of abommations” m 1828, 
and also against the tariff of 1852, but the compromise tariff of 
1833, made necessary by the hostile attitude of South Carolina, 
owed its inception largely to him His hostility to a high tanff 
pohcy, however, did not prevent his condemmng the South Caro* 
lina ordinance of nuUiff cation, and in the presidential election of 
1832 he supported Andrew Jackson, to whose political principles 
and methods he was invincibly opposed, as the ‘least objection- 
able” of the various candidates His opmions never changed, 
though he aligned himself with parties as they developed In this 
way he became a Whig (1833), but agreed with the Democrats on 
State’s nghts and differed from them on nationalism He sought 
to incorporate m a new code for the Distnct of Columbia, in 1832, 
a prohibition of the slave trade in the district, at the same time 
opposing the abolition of slavery there without the consent of 
Maryland and Virginia, which had originally ceded the distnct 
to the United States In the controversy over the removal of the 
Government deposits from the Bank of the United States he sided 
with the bank In 1833 he was again elected to the Senate, not- 
withstanding the critKjism of his independent attitude and the 
wide approval of Jackson’s pohey in regard to the bank In the 
election of 1836 he was suiiported as a candidate for the vice 
presidency by the friends of H L White of Tennessee, the Demo- 
cratic candidate opposed to M Van Buren, and received 47 votes, 
none of them from Virginia When the legislature of Virginia in- 
structed Its senators to support Benton’s expunging resolution, 
Tyler, admitting the right of instruction, could not conscientiously 
obey, and on Feb 29 1836, he resigned his seat In 1838 he 
became once more a member of the Virginia house of delegates, 
and was chosen president of the Virginia colonization society, of 
which he had long been a vice-president In 1S39 made an 
unsuccessful contest for the U S senatorship In December of 
that year the Whigs nominated W H Harrison for President and 
Tyler for vice president without issuing a platform Tyler was 
nominated with the exi:)ectation that he would carry the South, 
and in the belief that his senatorial record was a declaration of 
principle Harrison and Tyler each received 234 electoral votes 
and were elected On April 4, 1841, out month after the inaugura- 
tion, Harrison died, and Tyler became President The detailed 
discussion of the events of his administration, 1841-45, belongs 
to the history of the United States (see Unttcd States History) 
He kept Harrison’s cabinet until bis veto of the bill for a 
‘fiscal corporation ” as being opposed to State’s rights, led to the 
resignation of all the members except D Webster, who was bring- 
ing to a dost the negotiations with Lord Ashburton for the 
settlement of the north eastern boundary dispute* Tyler opposed 
the recognition of the spoils s>stem and kept at their posts some 
of the ablest of the ministers abroad He stood, however, be 
iwCen the two great parties, without the support of either Van 
Buren refused to recognize him as a Democrat, and the Whigs 
repudiated him, while, with Clay leading the majority in Con- 
gress, harmony between that body and the executive was from 
the first impossible The annexation of Texas, achieved just 
before the close of his administration, seemed to commend him 
for a second term and in May 1844 he was renominated by a 
convention of Democrats, irregularly chosen, at Baltimore The 
majority of the annexationists, however, would not support him, 
and he had further to meet the opposition of Van Buren, who 
had failed to secure the nomination in the regular Democratic 
Convention, and of J K Polk, the regular Democratic nommec 
Tyler accepted the Baltimore nomination, but on Aug 20 with 
drew from the contest From this time until the eve of the 
Civil War he held no public office, but his opinions on political 
questions continued to be sought and he was much m demand 
as a speaker on public occasions In Dec i860 when South 
Caroline adopted its ordinance of secession Tyler, though sym* 


pathiamg with the State, took firm ground against disunion and 
aserted himself on behalf of peace The legislature of Virginia 
apikimted him a commissioner to confer with President Buchanan 
and arrange, if possible^ for the mamtenance of the status quo 
in the matter of Ft Sumter, m Charleston harbour, but his 
efforts were unavailing He was largely responsible for, and pre 
sided over, the Peace Congress whiCh assembled at Washington 
on Feb 4, 1861, pursuant to a resolution of the Virginia legis 
laturc The constitutional amendment proposed by the confer 
ence did not meet with his approbation, and his action in signing 
and transmitting the resolution to Congress was merely formal 
On Feb 13, while in Washington on this mission, he was elected 
to the Virginia Convention at Richmond, and took his seat on 
March x In the convention he advocated immediate secession 
as the only proper course under the circumstances He continued 
to serve as a member of the convention until it adjourned in 
December, m the meantime acting as one of the commissioners 
to negotiate a temporary union between Virginia and the Con 
federate States of Amenca He was a member of the provisional 
Confederate congress in May 1861, when the capital of the Con 
federacy was removed from Montgomery, Ala , to Richmond 
and was elected a member of the House of Representatives of 
the permanent Congress, but died on Jan 18, 1862, in Richmond, 
before that body assembled 

His son, Lyon Gardiner TylEr (b 1853), graduated at the 
University of Virginia m 1875 and practised law at Richmond, 
Va , from 1882 to 1888, when he became president of the College 
of William and Mary Among his publications, besides Letters 
arid Times of the Tylers ^ are Parties and Patronage tn the United 
States (1890), Cradle of the Republic (1900), England in Amer 
ica (1906), m the “American Nation” senes and Williamsburg, 
the Old Colonial Capital (1908) 

The principal authority is Lyon G Tyler, Letters and Times of 
the Tylers, Richmond, Va (1884-96) A good sketch of Tyler is 
in Virginia Portraits (1924), by Armistead Gordon 

TYLER, MOSES COIT (1835-1900), American historian, 
was born in Griswold (Conn), on Aug 2, 183s, but his boy 
hood was spent m Michigan from his graduation at Yale in 
1857 until his death m Ithaca (N Y ), on Dec 28, 1900 he alter 
nated between a desire for a life of service in the ministry and 
1 life of study Although he attended the Yale and Andover 
theological schools, held pastorates at Owego and Poughkeepsie 
(1859-62), and indulged in a couple of journalistic interludes 
his reputation was won through his professorships at Michigan 
and Cornell universities and his publications, notably his Hts 
tory of American Literature during the Colonial Time, 1607- 
i76y (1878, rev 1897), Litetary History of the Amencan Rev 
olutwn, (1897), Three Men Of Letters (1895), 

P(Unck Henry (1887), a sound and cntical biography 

See tributes by W P Trent in the Forum (Aug 1901) and by 
J W Jenks In the Michigan Alumnus (March 1901) Moses Cait 
Tyler Selections from Hts Letters and Diaries (1911), by Jessica T 
Austen, illuminates his personality and work* 

TYLER, WAT (or WALTER) (d 1381), English rebel 
was a native either of Kent or of Essex Nothmg definite is 
known of him previous to the outbreak of the peasant revolt m 
1381, but Froissart says he had served as a soldier in the French 
War The name Tyler, or Teghler, is a trade designation and not 
a surname The iscontent of the rural labourers and of the 
poorer class of craftsmen in the towns, caused by the economic 
distress that followed the Black Death and the enactment Of the 
Smtute of Labourers m 1351, was brought to a bead by the 
imposition of ft poll tax m 1379 and again m 1381, and at the 
end of May in the latter year nots broke out at Brentwood m 
Essex on June 4, and at Dartford, on June 6 a mob several 
thousand strong seized the castle of Rochester and marched up 
the Medway to Maidstone Here they chose Wat Tyler to be 
their leader, and the nsmg spread over Kent On the idth Tyler 
seized Canterbury, sacked the palace of Archbishop Sudbury, the 
chancellor, and beheaded three dttzens as “traitors ” Next day 
he led Us followers, strengthened by many Kentish recttdts, on 
the road to London, beteg joined at Maldstane by ]oit Bill 
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V ), whxm W! 0 lb had hherated from the archbishop’s pnson 
Reaching Blackheath on the rath, the insurgents burnt the prisons 
m Southwark and pillaged the archbishop’s palace at Lambeth, 
while another body of rebels from Essex encamped at Mile End 
King Ridiard II was at the Tower, but neither the king’s coun- 
allors nor the municipal authorities had taken any measures to 
cope with the rising The drawbridge of London Bridge having 
been lowered by treachery, Tyler and his followers crossed the 
Thames, and being joined by thousands of London apprentices, 
artisans and criminals, they sacked and burnt John of Gaunt’s 
splendid palace of the Savoy, the official residence of the treas- 
urer, Sir Robert Hales, and the prisons of Newgate and the 
Fleet On the 14th Richard II , a boy of fourteen, rode out to 
confer with the rebels beyond the city wall At Mile End the 
king met Wat Tyler, Tyler demanded the immediate abohtion 
of serfdom and all feudal services, and the removal of all re 
stnctions on freedom of labour and trade, as well as a general 
amnesty for the insurgents Charters were immediately drawn 
up to give effect to these demands Meanwhile Tyler with a small 
bind of followers returned to the Tower, and dragged forth Arch 
bishop Sudbury and Sir Robert Hales from the chapel and mur 
dered them on Tower Hill During the following night and day 
London was given over to plunder and slaughter Meantime the 
people of property began to organize themselves for the restora 
tion of order On June 15 Richard rode to Smithfield for a 
further conference with the rebels Wat Tyler advanced from 
the ranks of the insurgents and shook the fang’s hand, bidding 
him be of good cheer Tyler then formulated a number of fresh 
demands, including the confiscation of ecclesiastical estates and 
the institution of social equality Richard replied that the popular 
desire should be satisfied ^‘saving the regalities of the Crown ” 
Tyler thereupon grew insolent, and in the altercation that ensued 
was killed by the mayor, Sir William Walworth (qv), and John 
Standwick, one of the king’s squires The enfranchisement of 
villeins granted by Richard at the Mile End conference was 
revoked by parliament in 1382, and no permanent results were 
obtained for the peasants by Wat Tyler’s revolt 

Bibliography — The best original account of the rebellion of Wat 
Tyler is the nominalle Chronicle of St Mary’s, York,” printed 
by G M Trevelyan in the Eng Hist Rev (1898) See also Thomas 
Walsinghim, Chromcon Angliae (Rolls senes, 1874) , Froissart, Chron- 
icles (edited by G C Macaulay, London, 1895) , Andr6 R^ville, Le 
Soidhvemenl aes travatlleurs d^Angleterre en (1898), C Oman, 
The Great Revolt of 1381 (Oxford, 1906), and The Political History of 
England, vol Iv (ed by W Hunt and R L Poole, 1906) 

TYLER, a city of N E Texas, county seat of Smith county 
Pop (1920) 12,085 (23% negroes), estimated locally at 20,000 
m 1928 The city lies 558 ft above sea-level, between the Sabine 
and Neches rivers, surrounded by farmlands, five lakes and 
masses of forest Pecans, fruits, berries, vegetables and cotton 
are the leading crops Large nurseries specialize m pecan trees 
and rose plants Since 1925 the city has had an ample supply of 
natural gas, and oil was discovered 30 m S in March, 1927 The 
public school system includes a junior college Tyler Commercial 
College (1899) trains over 4,000 students m a year The industnes 
had an output m 1925 of $2,197,539 Since 1916 the city has 
operated under a commission-manager form of government The 
East Texas Fair is held here in September Tyler was laid out 
for the county seat in 1846, and was named after President Tyler 
It was incorporated as a town m 1870, grew rapidly when the first 
railway reacjied it in 1871, and was chartered as a city in 1907 

TYLOPODA, a section of ruminant cloven hoofed mammals 
{see ARTiODAcmA) including the single family Camelidae, of 
which the Old World camels {see Camel) and the South Amen 
can llamas {see Llama) are the only living representatives The 
outstanding distinctions oi the Tylopoda are (i) the retention 
of the lateral incisors, canines and usually the first premolars as 
small recurved laniary tusks, (2) reduction of the remaimng pre- 
molars smd narrowness of the molars, (3) the peculiar form of 
tympamc bulla, folded m upon itself and filled with cancellous 
tissue, (4) elongate cervical vertebrae and peculiar course of the 
vertebral a^ery, perforatmg the inner side of the pedicle of the 
arch instead of the transverse process as in all other mammals 


(except Macrauchma, g v ) , (5) carpal and tarsal bones remain 
separate, the trapezoid and magnum never co ossified, nor the 
cuboid and navicular, while the trapezium is reduced to i small 
nodule in Miocene and disappears in later genera, only the ccto 
and mesocuneiform are consolidated, (6) fore and hind feet 
completely didactyl, the lateral pair of digits absent except for 
small vestigial splints or nodules m the early forms the median 
pair long, slender, appressed in early stages, consolidated into a 
cannon bone m all later Tertiary and modern Tylopoda, (7) the 
distal ends of metapodials remain separate and slightly divergent, 
the keels of their distal facets confined to the palmar surface and 
not extending over the dorsal surface as m the pecora, (8) 
phalanges flattened and widened in varying degree and the hoof 
correspondingly reduced and limited to the upper surface of the 
terminal phalanx, conformant with the development of a heavy 
cutaneous pad on the palmar surface, and a digitigrade rather 
than unguhgrade gait No horns or antlers are developed The 
femur and humerus are relatively elongate and the thigh and 
upper fore limb are more free from the flank than m other ru 
minants Many features of the soft anatomy are peculiar to the 
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The development of the skull and molar teeth in the camel 

group, the absence of a distinct psaltenum and presence of 
pockets for storage of liquid in the stomach, the diffuse placenta 
and the oval blood corpuscles are the most remarkable 
The modern camels and llamas are the remnants of a group 
which played an important part among the Tertiary mammals of 
North America, and in the Pliocene and Pleistocene found its 
way to South America, Asia, eastern Europe and northern Afnca 
Fossil camels have been found in the Pleistocene of Alaska, in 
the Pliocene and Pleistocene of China, Sibena and Russia, the 
Pleistocene of Rumania and of Algena, all of them related to 
the modem camels, but the Phocene species from China and 
Russia arc m a more pnmitive generic stage {Paracamelus) In 
South Amenca the fossil Camelidae are related to the llama 
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group, the older forms of late Pliocene and early Pleistocene 
more primitive in dentition (Palaeolama) 

The ancestry of the camels is shown m North Amenca by a very 
complete fossil record from Ohgocene to Pleistocene, with more 
doubtful predecessors m the Eocene The earliest stage is Proty* 
hpiis of the Upper Eocene, about the siae of a jack rabbit It has 
none of the characteristics of the Tylopoda well developed but 
IS said to show them in a rudi* 
mentary stage Xtphodon and 
other genera from the Upper 
Eocene of Europe have some 
claim to be associated with the 
Tylopoda 

Poobrothenum of the Ameri- 
can Ohgocene is the first of the 
undoubted ancestral line of the 
camels It is about as large as 
a sheep and the long neck and 
limbs, pecuhar course of the ver 
tebral artery, the characteristic 
form of the tympanic bulla and 
the structure of teeth and feet 
arc unmistakably camelid The 
dentition is complete, the ante 
nor teeth are all incisiform in 
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some species, in others the ca- HtMiffHiRi 
nines arc small, recurved, spaced Right foot of the camec 
tusks The feet arc two toed, the lateral digits reduced to nodules, 
the median pair elongate and appressed but not co ossified into a 
cannon bone, the distal facets like those of modern Camehdae, 
tht phalanges, however, are not flattened and probably there were 
no heavy pads on the feet 
Oxydactylus of the Lower Miocene has the antenor teeth small 
recurved tusks, the vestiges of the lateral digits have disappeared 
or CO ossified, the median pair is more closely appressed and the 
size has increased to that of a llama or larger 
In Protolabts of the Middle Miocene the first and second upper 
incisors are reduced in size, the molar crowns are higher, and the 
metapodials are co ossified to a varying degree m different species 
and at different ages In Procamelus of the Upper Miocene the 
first and second upper inciSors have disappeared, and the co 
ossification of the metapodials is complete Another side branch, 
AlHcamelus, in the later Miocene and Pliocene differs from Pro 
camelus in the long limbs and neck and relatively small head 
In the Pliocene follow a number of diverse genera incorrectly 
grouped under the name of Pltatichema, and charactenzed by the 
loss of the second premolar in upper and lower jaw, but while 
they agree in this particular they differ widely in size, proportions, 
retention or loss of other teeth, height of molar crowns, etc 
The best known is Megatylopus^ probably identical with Para 
camehis of the Chinese Pliocene, larger and more robust than the 
modern camel, with foot pads less developed, but in most respects 
approximately ancestral A group of smaller species, to which 
the name Phauchetm may be found applicable, shows a similar 
approach to the llamas , a third group appears to be derived from 
AUtcamtlus, and a fourth parallels the Virginia deer m propor- 
tions (although not related) 

In the Pleistocene the genus Camelops has lost the third lower 
premolar as well as p^, and pA is much reduced , pj-is present or 
absent m different species It is of about the size and proportions 
of the modern camels, but lacks the broadly flattened toes and 
probably had not much padding on the foot Another genus, akin 
to the llamas but with longer cannon bones, relatively smaller 
head and sometimes retaining pg-, occurs m the Pleistocene of the 
southern and south-western United States 
It has been generally believed that the camels became extinct 
m North America m the older Pleistocene but recent evidence 
shows that some at least survived in Nevada until almost recent 
times, and probably elsewhere m the south and south-west until 
late Pleistocene The splitting up of the family into the camels 
proper and the llama group is clearly foreshadowed m the geo- 
graphical distnbution of the Pliocene and Pleistocene species, 


many of the south-western species showing more affinities to the 
Uamas, while those of the north-west are nearer to the camels 
Tht Alaskan species and the Chinese Paracatnelus make a still 
closer approach to the camel, and the Siwalik speaes is a typical 
Camelus The Rumaman “Camelus** alutensts is, however, a side 
branch with low-crowned molars, slender jaw and retaimng p^ 
related to one of the North Amencan Pliocene groups In South 
Amenca Palaeolama of the early Pleistocene, while retaining the 
second and third premolars hke Procamelus, is quite llama-like 
in details of molar construction, m characters and proportions of 
skull and skeleton 

Bibliooraphy — E D Cope, USGS looth Mer (h) (1877), 
W D Matthew, Bull A mer Mus Nat Htsi (1924) * O P Hay, Proc 
US Nat Mus (1913) , J C Mernam, Publ Umv Cal Bull Dept 
Gecl (1013) , E D Cope and W D Matthew, Amer Mus Nat Hist 
Mon, No 2 (1915), Otto Zdansky, Pdaeontolopca Stmeta (1926) 
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TYLOR, SIR EDWARD BURNETT (1832-1917), Eng 
lish anthropologist, was bom at Camberwell, London, on Oct 2, 
1832, the son of Joseph Tylor, a brassfounder Alfred Tylor, the 
geologist, was an elder brother His parents were members of tht 
Society of Friends, at one of whose schools, at Grove House, 
Tottenham, he was educated During 1855-1856 he travelled in the 
United States to recruit his health Proceeding m 1856 to Cuba, 
he met Henry Christy the ethnologist, with whom he visited 
Mexico While on a visit to Cannes he wrote a record of his 
observations, entitled Anahuac, or, Mexico and the Mexicans, 
Ancient and Modern, which was published m 1861 In 1865 ap- 
peared Researches into the Early History of Mankind, which made 
Tylor’s reputation It showed great research, original insight 
and much constructive power in the formation of systematic 
views The chapters on early myths and their geographical dis- 
tnbution are especially valuable In 1871 he published Primitive 
Culture Researches into the Development of Mythology, Philo- 
sophy, Religion, Language, Art and Custom which at once became 
the standard general treatise on anthropology Tylor first deter 
mined the limits of animism, intending it to include “the general 
doctrine of souls, and other spiritual beings In 1881 Tylor 
published a smaller and more popular handbook on Anthropology 
In 1871 he was elected F R S , and in 1883 he became keeper 
of the University museum at Oxford, and reader m anthropology 
m 1884 In 1888 he was appointed first Gifford lecturer at Aber 
deen university, and delivered a two years’ course on “Natural 
Religion” In 1896 he became first professor of anthropology at 
Oxford Knighted m 1Q12, he died on Jan 2, 1917 

See Anthropological Essays, a volume dedicated and presented to 
Tylor, which includes a bibliography of his publications by Miss 
Freirc-Marreco, and an appreciation of Tylor by Andrew Lang 

TYMPANON or TYMPANUM, a name apphed by the 
Romans to both kettledrum and tambourine Pliny described half 
pearls having one side round and the other flat as tympama 
In architecture the tympanum is the triangular space enclosed 
between any horizontal feature and any form of gable above it 
Though sometimes left plain, in the most celebrated Greek temples 
It was filled with sculpture of the highest standard ever attained 

TYNAN, KATHERINE (Hinkson) (1863- ), English 

novelist and poet, was born in Ireland where she lived until her 
marriage in 1893 to H A Hmkson, author and barrister She pub 
lished her first volume of verse, Lotase de la Valhire, m 1885 
She is a prolific and versatile novelist and the author of many 
admirable children’s books, she has wntten miracle plays, and 
edited several anthologies Her best work is in poetry, where she 
expresses religious feehng and love of Ireland with tenderness 
and charm 

Her publications include The Land of Mist and Mountain (189$) , 
Miracle Plays (1896) , The Handsome Brandons (1896) , A Book of 
Memory (iw 6 ) , Iruh Poems (1913) I The Middle Years (1917) » 
Wives (1924) , The Infatuation of Peter (1926) 

TYNDALE (or Tindale), WILLIAM {c 1492-1536), 
translator of the New Testament and Pentateuch {see BwtK, 
English), was born on the Welsh border, probably in Gloucester 
shire, some time between 1490 and 1495 In Easter term 1510 he 
went to Oxford, where Foxe says he waB^ entered at Magdalen 
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HaB He took his MA degree m 1515 and removed to Cam- 
bridge, where Erasmus had helped to establish a reputation for 
Greek and theology Ordained to the pnesthood, probably to- 
wards the close of 1521, be entered the household of Sir John 
Walsh, Old Sodbury, Gloucestershire, as chaplain and domestic 
tutor Here he lived for two years, usmg his leisure in preach- 
ing m the villages and at Bristol, conduct which brought him mto 
collision with Uie backward clergy of the district, tod led to his 
being summoned before the chancellor of Worcester (William 
of Malvern) as a suspected heretic , but he was allowed to depart 
without receiving censure or being given any undertaking 

Translation of the Biblc^But the persecution of the clergy 
led him to seek an antidote for what he regarded as the corruption 
of the Church, and he resolved to translate the NeW Testament 
mto the vernacular In this he hoped to get help from Cuthbert 
Tunstall, bishop of London, and so “with the good will of his mas- 
ter’^ he left Gloucester m the summer of 1523 Tunstall dis- 
appointed him, so he got employment as a preacher at St 
Dunstan’s in the West, and worked at his translation, living as 
chaplain in the house of Humphrey Monmouth, in alderman, 
and forming a firm friendship with John Frith, but finding publica- 
tion impossible in England, he sided for Hamburg in May 1524 
After visiting Luther at Wittenberg, he settled with his amanu 
cnsis William Roy in Cologne, where he had made some progress 
in printing a 4to edition of his New Testament, when the work 
was discovered by John Cochlaeus, dean at Frankfurt, who not 
only got the senate of Cologne to interdict further printing, but 
warned Flenry VIII and Wolsey to watch the English ports Tyn 
dale md Roy escaped with their sheets to Worms, where the 8vo 
edition was completed m 1526 Copies were smuggled into Eng- 
land but were suppressed by the bishops, and William Warham, 
archbishop of Canterbury, even bought up copies on the Continent 
to destroy them Attempts were made to seize Tyndale at Worms, 
but he found refuge at Marburg with Philip, landgrave of Hesse 

Other Works — ^About this time he changed his views on the 
Eucharist and swung clean over from transubstantiation to the 
advanced Zwmghan position His Parable of the Wicked Mam- 
mon (1528), Obedience of a Christen Man (1528), in which the 
two great prmciples of the English Reformation are set out, viz 
the authority of Scripture m the Church and the supremacy of the 
king m the state, and Practyse of Prelates (1530), a strong in- 
dictment of the Roman Church and also of Henry VIII divorce 
proceedings, were all printed at Marburg In 1529 on his way to 
Hamburg he was wrecked on the Dutch coast and lost his newly 
completed translation of Deuteronomy Later in the year he went 
to Antwerp where he conducted his share of the classic contro 
versy with Sir Thomas More 

After Henry VIII ’s change of attitude towards Rome, Stephen 
Vaughan, the Enghsh envoy to the Netherlands, suggested Tyn- 
dale’s return, but the reformer feared ecclesiastical hostility and 
declined Henry then demanded his surrender from the emperor 
as one who was spreading sedition in England and Tyndale left 
Antwerp for two years, returning in 1533 and busying himself with 
revising his translations In May 1535 he was betrayed by Henry 
Phillips, to whom he had shown much kindness, as a professing 
student of the new faith The imperial officers imprisoned him at 
Vilvorde Castle, the state prison, 6 m from Brussels, where m 
spite of the great efforts of the Enghsh merchants and the appeal 
of Thomas Cromwell to Archbishop Carandolet, president of the 
council, and to the governor of the castle, he was tried for heresy 
and condemned On Oct 6, 1536 he was strangled at the stake and 
his body afterwards burnt 

Though long an exile from his native land, Tyndale was one 
of the greatest forces of the English Reformation His writings 
show sound scholarship and high literary power, while they helped 
to shape the thought of the P«ntan party in England His trans- 
lation of the Bible was so sure and happy that it formed the basis 
of subsequent renderings, especially that of the authorized version 
of 1611 Besides the New Testament, the Pentateuch and Jonto, 
It IS believed that he finished in pnson the section of the Old 
Testament extending from Joshua to Chronicles 

Beside the works already named Tyndale wrote A Prologue on the 
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Pptstle to the Romans (1526), An Exposition of the ist Epistle of 
John (1531), An Exposition of Matthew v-vn (isr), a treatise on 
the sacraments (1533)1 and possibly another (no lon^^ir extant) on 
matrimony (1529) 

The works of Tyndale were first published along with those of 
John Frith (9 v ) and Robert Barnes, “three worthy martyrs and 
principal teachers of the Church of England,” by John Day, m 157^ 
(folio) A new edition of the works of Tyndale and I nth b\ T 
Russell, was published at London (i8'>8-i83i) His Doctrinal Trial 
tws and Introductions to Different Portions of ihi Hoh Script un 
were published by the Parker Society m 1848 For biojsraphy sie 
loxe’s 4 ct$ and Monuments, R Demaus, William Tyndale (1871) 
also the Introtoction to Mombert’s critical reprint of lyndales 
Pentateuch (1884), where a bibliography is given 

TYNDALL, JOHN British natural philoso 

pher, was born m Co Carlow, Ireland, on Aug 2, 1820 lyndall 
was to a large extent a self made man, he was stimulated to 
earnest study by the writings of C arlyle He passed from a na 
tional school in Co Carlow to a minor post (1839) the Irish 
ordnance survey, thence (1842) to the Englislx survey, attending 
mechanics’ institute lectures at Preston m Lancashire He then 
became for a time (1844) a railway engineer, and in 1847 ^ 
teacher at Queenwood College, Hants Thence with much spirit 
and in face of many difficulties, he betook himself, with his col 
league Edward Irankland, to the university of Marburg (1848- 
1851), where, by intense application, he obtained his doctorate 
m two years His dissertation was an essay on screw surfaces 

Tyndall s contributions to science are due more to his person 
ality and his gift for making difficult things clear rather than to 
his original researches He became known through some early 
magnetic investigations and was elected FRS in 1852 In May 
1854 he was chosen professor of natural philosophy at the Royal 
Institution, a post which exactly suited his striking gifts and 
made him a colleague of Faraday, whom in 1866 he succeeded 
as scientific adviser to the Tnnity House and Board of Trade 
and m 1867 as superintendent of the Royal Institution His rev 
crent attachment to Faraday is beautifully manifested in his 
memorial volume called Faraday as a Discoverer (1868) 

With his friend Huxley he went to Switzerland to study the 
motion of glaciers, his views brought him into conflict with Forbes 
and James Thomson 

Tyndall’s investigations of the transparency and opacity of 
gases and vapours for radiant heat, which occupied him dunng 
many years (1859-1871), are frequently considered his chict 
scientific work (See Heat) But his activities were esstntially 
many sided He definitely established the absorptive power of 
clear aqueous vapour — a point of great meteorological signifi 
cance He made brilliant experiments elucidating the blue of the 
sky, and discovered the precipitation of organic vapours by means 
of hght He called attention to curious phenomena occurring in 
the track of a luminous beam He examined the opacity of the 
air for sound m connection with lighthouse and siren work, and 
he finally verified what had been already substantially demon 
strated, viz , that germ free air did not initiate putrefaction 

Tyndall’s devotion to science for its own sake may be seen in 
his treatment of the money which came to him m connection with 
his successful lecturing tour in America (1872-1873) He placed 
the money amounting to several thousand pounds in the hands 
of trustees for the benefit of American science — an act of lavish- 
ness which bespeaks a noble nature He took some part in the 
controversy over theological problems which was going on at the 
time He cied at Hindhead on Dec 4, 1893 

For the substantial publication of his researches reference must 
be made to the Transactions of the Royal Society, but an account of 
many of them was incorporated in his best known books, namely, the 
famous Heat as a Mode of Motion (1863, and later editions to 1880) 
the first popular exposition of the raechamcal theory of heat which 
in 1862 had not reached the text books, The Forms of Water, etc 
(1872) , Lectures on Light (1873) , Floating Matter in the Air (1881) , 
On Sound (1867, revised 2875, 1883, 1893) Ihe original memoirs 
themselves on radiant hea* and on magnetism were collected and issued 
as two large volumes under the followmg titles Diamagnetism and 
Magne-crystaUic Action (1870) , Contributions to Molecular Phvsics tn 
the Domasn of Radiant Heat (1872) 

TYNDAMS, an ancient city on the northern coast of Sicilv 
5 m east of Patti It was founded (almost the last Greek city 
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in Sicily) by Dionysius tibe Elder in 395 b o It ivtui one df tlie 
earliat allies of Timoleon Ib tbe first Vmde War it was de]jend» 
ent on Carthage, but expelled the Carthaginian garrison in 254 
B c and joined the Romans It was one of the points occupied oy 
Sextus Pompeius, but was later used by Agnppa as a base PUny 
mentions that half of it (the north and north east portion) was 
swallowed up by tbe sea (His^ mt ii 206) The site is hne, an 
isolated hill (920 ft ) with spurs, rising abruptly seaward, and 
connected by a narrow isthmus with the lower ground inland It 
has a magniheent view, mcluding even the summit of Etna 
Remains of the city walls, built of rectangular blocks of stone, 
with several towers may be seen, and the main gate, on the land 
side, is traceable Within are remains of a building incorrectly 
called the gymnasium, constructed of ashlar masonry, with three 
narrow haUs, each about 90 ft long, of a building with mosaic 
pavements, and a small theatre, the internal diameter 'of which is 
2X2 ft , and the length of the stage 80 ft 
5 €e R V Scaffidi, Tyndatis (Palermo, 1895) (T A ) 

TYNE, river m England, flowmg into the North sea The 
North Tyne rises, 80 m from the mouth, at the south west end of 
the Che^ot Hills, and has a wooded valley At Bellingham it re 
ceives the Rede, whose valley, Redesdale, is the site of the battle of 
Otterburn (1388) The South Tyne rises below Cross Fell and 
flows north past Alston as far as Haltwhistle, where it turns east 
The valley receives from the south the picturesque Allendale 
The two branches jom near Warden, above Hexham (30 m from 
the sfca) and the united stream continues past Corbndge, where a 
Roman road crossed it In its last 15 m the Tyne, here the 
boundary between Northumberland and Durham, is an important 
waterway, navigable up to Blaydon Collieries and large towns 
line the banks — Newburn, Newcastle upon-Tyne^ Wallsend and 
North Shields on the north side, Gateshead, Jarrow and South 
Shields on the Durham side, with many lesser centres, forming 
continuous lines of factories and shipbuilding yards, neccssitatmg 
the dredging of the river At high-water spnng tides there is 40 ft 
of water at Shields Harbour at the nver^s mouth, and 29 ft at 
Newcastle, 8 m up the river 

TYNEMOUTH, mumcipal, county and parliamentary bor- 
ough, Northumberland, England, including the townships of Chir- 
ton, Cullercoats, North Shields, Preston and Tynemouth Pop 
(1921) 63,770 North Shields, Tynemouth and Cullercoats are 
Successive stations on a branch of the L N E R Tynemouth lies 
on the north bank of the Tyne, 8i m E of Newcastle Tyne- 
mouth IS the principal watering-place and residential district on 
this part of the coast On the point of the promontory on which 
It stands is a small battery cEdled the Spanish battery Within 
the grounds, to which the gateway of the old castle gives entrance, 
are the rums of the ancient priory of St Mary and St Oswm — 
the principal remains being those of the church, which was a 
magnificent example of Early English work engrafted upon Nor- 
man The municipal buildings are m North Shields, which is 
also an important seaport (See North Shields ) 

Although Roman remains have been discovered, the early his 
tory centres round the priory, founded (6X7--633) by Edwin, king 
of Northumbria In 651, Oswm, king of Deira, was buried here 
After the conquest Malcolm, king of Scotland, and Edward his 
son, were also buried here Earl Waltheof gave Tynemouth to the 
monks of Jarrow, and it became a cell to tbe church of Durham, 
hot later, to the abbey of St Albans m Hertfordshire The priory 
was probably fortified in Saxon times, and was strengthened 
by Robert de Mowbray After the Dissolution the fortifications 
were repaired by Henry VIII In 1642 it Was garrisoned for the 
king by the earl of Newcastle, but surrendered to parhament in 
1644 It became barracks at the end of the 18th century 
Tynemouth and North Shields did not become important until 
the 19th century, the estabhshing of a port here and holding of 
fairs being prevented by tbe people of Newcastle Before that 
time charters were granted in 1203 and 1204 to the pnor and 
convent, and iqclude freedom from toll, etc In 1292 there were 
disputes between the citizens of Newcastle and the pnor, who 
had built a quay at North Shields, but was obliged l|y oct of pariia- 
ment to destroy it Edward IV in 1463 confimieii the petvidm 


charters of the xnonks^ Ohd at tbe mm thne ga^ them aiid their 
tenants licence to buy necessaries Irom ships M the '*port and 
river of Tyne,'* mi to load ship with coal and shit After the 
Napoleonic wars the trade of North Shields rapidly increased 
The borough was incorporated in 1849, end has returned one 
member to parhatnent shace 1832 
TYPE, mmtmQi see P^TiMG TvtPB. 
TYPB-CASTIMG MACHINES: see Psinting Tm, 
Pmntinc 

TYPE METAL. An alloy contaamng antimony as tbe essen 
tial constituent; the other ingredient being lead, often with addi- 
tion of tin and kso frequently of copper Metallic type exmtaming 
antimony was used m the 17th century (Basil Valentine) 
Antimony increases the fusibility and hardness of metals with 
which it 18 alloyed and imparts to these aEoys its characteristic 
property of expansion on sohdification Tjrpical alloys for printing 
type have the following proportions — 
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The proportions given for linotype metals approximate fairly 


closely to the most fusible (eutectic) alloy of lead (85%), anti 
mony (13%), with an addition of tm (2%) This alloy has the 
comparatively low melting point of 246*0 , a degree of fusibility 
which renders it useful in the production of this form of type 
Type metal, being easily cast, is used for statuettes, metallic 
candlesticks and other decorative objects A lead-antimony alloy 
(lead two parts to one of antimony) is used for the metallic keys 
of certain reed musical instruments 
So-called hard lead or atUtmomal lead contaimng antimony 
(15%) and lead (85%) is used for chemical stopcocks, e g , in the 
sulphuric acid industry (G T M ) 

TYPE SETTING* see Pmntinc and Typography 
TYPEWRITEB, a machine which prints characters m se 
quence, performmg the work of writing at a speed far greater 
than is possible with the pen Formerly the term ‘‘typewriter” 
was also apphed to the operator, but more recently the operator 
has become known as a “typist “ 

Bafly Machine$.r*-The first recorded attempt to Invent a type 
wnter is found m the records of the British Patent Oftce These 
show that on Jan 7, 1714, a patent was granted by Queen Anne 
to Henry Mill, an English engineer, for “an Artificial Machine 
or Method for the Impressing or Transcribing of Letters Singly 
or Progressively one after another, as in Writing, whereby all 
Writing whatever may be Engrossed in paper or Parchment 
so Neat and Exact as not to be distinguished from Print “ MiU’s 
machme was never manufactured Only one other attempt was 
recorded m the x8th century This was a machine invented m 
1784 for embossmg characters for the bhnd The first American 

g itent on a typewriter was granted m 1829 to Wilbam Austin 
urt of Detroit The only model of this machme Was destroyed 
by fire at the Washington Patent OflSce in 1836 
In 1833, B French patent was granted to Xavier Progin (or 
Pro jean), of MameiEes, for a device which he describe as a 
“Ktypographic” machine or pen It consisted Of an assembly of 
bars with type, each type sinking downward upon a common 
centre The Progin deirice was the prototype of aU our present 
type-bar machines The next Important step was taken by Charles 
Thiurber of Worcester, Maas , to whom an American pktent was 
granted in 1843 In tins machine the letter spacing was effected 
by the longitudinal movement of a cylinder or platen, a principle 
which IS a feature of all preaent-d^ shsndard writing marines 
A different model, brought out by Inqlrtier in the year 1845, was 
designed to perfonh the motions of the hand h writmi, and 
was mtended for the blmd In theiprevtous year 
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EVOLUTION OF THE TYPEWRITER 

1 Thurber s Machine 1843 4 The first thlfl key typewriter 1878 7 Remington Noiseless Typewriter 1925 

2 Francis Machine 1857 5 Royal Standard Typewriter 1914 8 Bookkeeping Machine 1928 

3 Sholes Qildden and Soule Machine 1868 6 The first practical typewriter 1874 9 Portable typewriter 1924 
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for WWi $hmn by lAtlf^ it tie York 
btmte of m Assodatlon FiOTm F<»vMIi» A tOAckor In 
tfe Fitris hwtllutd for tlie Blmd, patisftted a m tm 

ikAt if^ lliowtt $t tbie groat exhibition ni LonAim in lAji, *h<l ia 
i^Aid to hoy© embojiakl characters for the WW admirably 

From i&$o the aitttopt^ became more numerous. Among those 
who took out patehts m America during this period were Olrrer 
T Eddy of Baltimore, m i8sd, J B Fairbattka, 18J0, J M Jones 
of eWe, NY, 1852, It S Thomas of Wilmington, NC, 
i8S4, Alfred Ely Beach 0! New York, 185b, J H Cooper of 
Philadelphia, 1856, Dr Samuel W Francis of New York, 1857, 
Henry Harger, i8sS, F A de May of New York, 1863, Benja- 
min livermore of Hartknd, Vt , 1863, Abner Peeler of Webster 
City, la , i«66, Thomas Hall, 1867, and John Pratt of Centre, 
Ala , who in 1866, while a resident in London, produced a device 
called the “Pterotype’* (winged type), which operated on the type- 
wheel principle Contemporary efforts by European inventors were 
those of Sir Charles Wheatstone m England, who constructed 
several experimental models between 1855-60, the Ravissa ma 
chine in Italy belongs to that penod, and the models built by Peter 
Mitterhofer of the Tyrol, in 1864 and 1866 Among the 
most promising of these efforts were those of Beach and Frands 
Beach’s machine operated In much the same manner as a modem 
typewriter, bpt it wrote only on a narrow ribbon of paper This 
machine, like so many others of this period, was designed for the 
blind, anej printed raised letters which could be read by touch 
The machine invented by Dr Francis was a bulky affair, with 
keys like those of a piano Type-bars were arranged in a circle, 
prmting at a common centre 

First Practical Typewriter- — ^The invention of three resi- 
dents of Milwaukee, Wis , Christopher Latham Sholes, Carlos 
Glidden and Samuel W Soule, m 1867, resulted in the first prac- 
tical machine Soule soon retired from the undertaking, but 
Sholes, witbm five years, made nearly 30 experimental models 
The first of these, showing the working principles only, was 
covered m patent of June 23, r868 The second one, patent of 
July 14, 1868, was the first effiaent typewriter model, in that it 
would write well, at a speed far exce^ing the pen It was still, 
however, a very crude machine, lacking the now familiar type 
writer carnage, With its paper cylinder, and the keyboard in its 
present form Many improvements followed and finally, on Mar 
I, 1873, a cohtract was made With E Remington and Sons, gun- 
rnakers, of Ihon, N Y , for the development and manufacture of 
the Sholes and Gbdden machme The first completed typewnters 
were placed on the market early in 1874 and the machme was soon 
re-named the Remington Among its original features which re- 
main standard m 1928 machines are the paper cylinder, with its 
line-spacing and camage-rctum mechanism, the escapement which 
causes the letter spacing, the arrangement of the type-bars so as 
to stnke the paper at a common centre, the actuation of the 
tj^bars by means of key levers and connecting wires, printing 
through an mked ribbon, and the positions of the different charac- 
ters on the keyboard, which Conform almost exactly to the 
aitangemeat now Jmown as ‘'universal" 

The first typewriter had no shift-key mcchamsm— it wrote 
capital letters only The problem of printmg both capitals and 
small letters without increasing the number of keys was solved 
by placing two types, a capital And small face of the same letter, 
on each bar, m combrnation with a cylinder-shifting mechanism 
The first shift-key typewntcr appear^ on the market m 1878 
Soon there appeared another solution of the sAme problem in the 
so called single key- 6 t double keyboard machfaies, which contained 
twice the number of keys-nme for every character^ whether capi- 
tal or small letter For many years the single key and the shift- 
key machines competed for j^pular favour, but the advent of the 
“toudh methud” of typng, for which the ctmmd keyboard of the 
sWf t 4 ey machines far btttev suited, dedded this issue Touch 

tipkig slow !n Its Vatly progress and before the *90® 
pi^Ct&ed 0% by nperatom of eJrceptlonll skill in the latter 
decade, hmfew, it tapioty gatne^ hcceptipice aiid since X900 It 
has bhiit pracbcathr the hmveraal meth^ of Instruction 

Anptler Issue In the field bf thi typewriter ccmcemed the 


relative merits of the type-bar and the type-wheel principles 
The latter construction traces its descent through the Burt ma- 
chine of *829 and the Pratt machine of 1866 In modern ma- 
chines of this vanety the types are mounted on a circle or seg- 
ment, the operation of the keys bnngs each type to correct 
printmg position, and the imprint of type on paper is produced by 
a trigger action The type-wheel machines offer an advantage in 

the ease with which the type seg 
ments may be changed, thus ex- 
tending the range and versatility 
of the machme However, ma- 
chines of fhis construction have 
never been very serious competi- 
tors of the type bar machines m 
the general commercial field On 
nearly all typewriters the prmt- 

•Y COUSTIIY Of THI lEHINCTOll TYflWfITIIl lOg IS dOHC thrOUgh EH ittkcd Ilb- 

bon, which is fitted on spools, 
noDEL OF THE travels with the operation of the 
** machme, and reverses automati- 

cally when one spool becomes completely unwound, the latter 
improvement dating from the year 1896 
Following the first shift key typewriter of 1878, the next 
great advance was the advent of visible wntmg On all of the 
early type-bar machines the bars were arranged m a circular 
“basket, located underneath the carriage, and the type printed 
at a common point on the under side of the cylinder This con- 
struction compelled the operator to raise the carnage m order to 
see the writing line The first visible wntmg machme appeared m 
1883 earlier visible machines employed the down stroke 
pnnaple, the type striking on top of the cyhndcr Later the front- 
stroke machines took the lead m the general business field, the first 
machine of this type to attain prominence dating from 1897 
front-stroke machines the type bars are placed m a segment in 
front of the carnage, the type prmting on the front of thi cylin- 
der This solved the problem of visible wntmg and all writing 
machmes of the leading standard makes are of this type 
Recent Dtrelopmentu — Since the advent of visible writing 
there have been two other major developments in the general 
typewntcr field, the development of the portable and the noiseless 
machme The former — small, light, compact and easily ear- 
ned — ^is especially designed for the owner’s personal use The 
earliest of these was a small machme of the type wheel variety 
The first type bar portable to attain a considerable market ap- 
peared m 1912 Type bar portable machines of all the leading 
makes are on the market, and their sale is extending the use 
of the typewriter to every kind of personal wntmg The noise 
less machme a front stroke machme of the type bar vanety, 
equipped with the usual standard keyboard It dffers, however, 
from other type bar machines in that the prmting is done not by 
percussion but by pressure, thus reverting to the principle of the 
printing press This Is accomplished by means of a little weight 
on the back of the type bar As the type bar starts, this weight 
gathers momentum and presses the type against the paper, swiftly 
and noiselessly It is too early as yet to predict the future of 
the noiseless typewntcr, but it is obviously growing m popularity 
Form and Tabular Work-— The extension of the uses of 
the typewriter to form and tabular work of every kind constitutes 
a distinct and separate development During the first 25 years 
of Its history, the time saving service of the typewriter was con- 
fined almost entirely to straight, Ime-by line writing, such as letter 
and manusenpt writing, and the like This limitation was due 
to the lack of any mechanism for the instantaneous setting of the 
carnage at any desired writing point This need, however, was 
supplied by the decimal tabulator, which appeared m 1898 This 
device permitted the writing of columns of figures, anywhere on 
the page and as many as the page would hold, with the same speed 
Otifinary work From this improvement the advance to the 
machine which would add the columns as written was a natural 
tranrition The first adding typewriters added m vertical columns 
only, but from these m turn have been evolved the complete book 
keeping or accounting macfainrs^ which write and add (or subtract) 
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simultaneously, both vertically and across the page, m any 
bination that the work requires In this field the standard type- 
bar machines, with tabulating and computing mechanisms, have 
a competitor in the so called flat platen machine, which is similar 
in Its combined writing and adding performance, but prmts on 
a flat bed instead of a travelling and revolving cylinder (See 
Tabui*ating Machines ; 

The service rendered by the accounting or book keeping ma- 
chine IS broadly that of the ordinary typewnttr, intensified The 
combination in one operation of two tasks, writing and adding, 
eliminitts the separate adding cost A further advantage is the 
error proofing of every task, the machine furmshmg its own 
accounting controls The application of electricity to the opera 
tion of the michine has made its grcitest advance in the account- 
ing machine field At least one operation, the return of the car- 
nage, IS usually performed by electric drive In the general 
typewriting field, more than one manufacturer has already brought 
out a machine which is electrically operated 

The typewriter has been one of the great transforming factors 
of modern business One problem which confronted the writing 
machine in its early days was the securing of competent operators 
Out of this need arose the modern commercial school, now a 
prominent feature in the educational system of every country 
Socially the changes wrought by the typewriter have been even 
more noteworthy Everywhere except in oriental countries the 
majority of stenographers and typists are women, and it is his- 
torically established that in all western countries, beginning 
with America, it was the typewriter that first opened to women 
the doors of business life (A C Re ) 

TYPHOID FEVER. lyphoid is a specific infectious fever 
caused by B typhosus (see Bacteria and Disease) and charac- 
terized mainly by its insidious onset peculiar course of the tem 
perature, specific lesion of the bowels and eruption upon the 
skin The disease has received various names such as enteric 
fever (q v ), gastric fever, abdominal typhus, infantile remittent 
fever slow fever mrvous fever, “pythogenic fever’ etc Here, 
t>phoid fever according to its modern interpretation is considered, 
but much that is said on dissemination, prevalence, etc , is also 
true for th? paratyphoid fevers 

Though typhoid fever is a general mfection producing respi- 
ratory tbionchitis), cutaneous (“rose spots’) and occasion illy 
periosteal lesions the most noticeable effects occur m the lower 
part of the small intestine (ileum), particularly about the ileo 
taecal valve and concern the “solitary glands” and ‘ Peyer’s 
patches ” These glands comparatively indistinct m health, be 
come inflamed, large ind prominent during the first 8-10 da>s of 
the fever During the second week these enlarged glands necrose 
and are cast off m mass or in fragments into the lumen of the gut, 
leaving ulcers in its walls These ulcers rmiy bt few or many in 
number, and are usuilly oblong with their long axis in that of the 
bowel, and have thm and ragged edges They may extend through 
the thickness of the intestine to the peritoneal coat and m their 
progress erode blood vessels 01 perforate the bowel This stage 
of ulceration exists from the second week onwards during the 
remaining period of the fever and even into the stage of conva 
Icscenct In favourable cases the ulcers heal by cicatrization with- 
out contraction of the calibre of the bowel The intestinal lesions 
do not appear synchronously so that all the above stages may be 
found at the autopsy of a fatal case The mesenteric glands and 
the spleen become enlarged during the progress of the fever, but 
usually subside after recovery 

Symptoms — The onset of typhoid fever is very much less 
marked than that of most other fevers Early symptoms are head 
iche, lassitude and discomfort together with sleeplessness and 
feverishness, particularly at night The peculiar course of tlie 
temperature is also one of the most important diagnostic evidences 
of this fever During the first week it rises by steps Thus the 
morning temperatures on the first four days might be 99®, 100®, 
loi®, 102® F, the corresponding evening temperatures being loi®, 
102®, 103®, 104^ r About the eighth day, in an average case the 
lughest point is attamed During the second and third weeks tem- 
perature remains high with but slight morning remission In a 


favourable case dunng the fourth week gradual return to normal 
begins to take place Although the patient ipay, dunng the earher 
days of the fever, be able to move about, he feels languid and 
uneasy, and usually before the first week is over he has to take 
to bed He is restless, hot and uncomfortable, particularly as the 
day advances, and his cheeks show a red flush, especially in the 
evening or after taking food From an early period in the disease 
the abdomen is somewhat distended and pam accompames light 
pressure about the lower part of the right side close to the groin — 
the region corresponding to that portion of the intestine m which 
the morbid changes already referred to are progressing Diarrhoea 
IS a frequent but by no means constant symptom When present 
It may be slight or extremely profuse, and it corresponds, as a 
rule, to the severity of the intestinal ulceration The discharges 
are light yellow and resemble pea soup Should intestinal haemor 
rhage occur, they may he dark brown, tarry or composed entirely 
of blood About the beginning, or during the course of the sec 
ond week of the fever, an eruption frequently makes its appear 
ance on the skin It consists of isolated oval or round spots, of 
a pale pmk or rose colour, and of about one to one and a jbalf 
hnes in diameter As a. rule they are few in number and are seen 
chiefly upon the abdomen, chest and back, and come out in crops, 
which continue for four or five days and then fade away When 
present crops continue to come out till nearly the end of the fever, 
and they may reappear should a relapse subsequently occur The 
symptoms persist throughout the third week, usually, however, 
increasing m mtcnsity By the end of the third week the patient 
IS prostrate and emaciated , the tongue is dry and brown, the pulse 
quickened and feeble, and the abdominal symptoms marked, while 
nervous disturbance is exhibited in delirium in tremors and jerk 
mgs of the muscles Convalescence proceeds slowly and is apt to 
be interrupted by relapses 

Death in typhoid fever usually takes place from one of the 
following causes (i) Exhaustion in the second or third weeks, 
or later Sometimes sinking is sudden, from heart failure (2) 
Haemorrhage from the intestines The evidence of this is ex 
hibited not only in the evacuations, but in the sudden fall of 
temperature and rise in pulse rate, together with great pallor, 
faintness and rapid sinking Sometimes haemorrhage, to a danger- 
ous and even fatal extent, takes place from the nose (3) Perfora 
tion of an intestinal ulcer This gives rise, as a rule, to sudden and 
intense abdominal pain, together with vomiting and signs of 
colUpse, VIZ , a rapid flickering pulse, cold clammy skin, and the 
marked fall of temperature Symptoms of pentomtis quickly 
supervene and death usually takes place within 24 hours (4) 
Occasionally, but rarely, hyperpyrexia (excessive fever) (5) 
Complications, such as pulmonary or cerebral inflammation 

Certain sequelae are sometimes observed, the most important 
being phlebitis (q v ), periostitis affecting long bones, general ill 
health and anaemia, with digestive difficulties, often lasting for a 
long time, and sometimes issuing m pulmonary tuberculosis 
Occasionally, after severe cases, mental weakness is noticed, but 
It IS usually of comparatively short duration The prognosis of 
typhoid vanes widely and is greatly influenced by the quality of 
the nursing Neverthekss it is distinctly worse in tropical than 
in temperate climates and is one of the most feared diseases among 
Europeans in India 

The susceptibihty of individuals to the typhoid bacillus vanes 
greatly Some persons appear to be quite immune The most 
susceptible age is adolescence and early adult life, the greatest 
incidence, both among males and females, is between the ages 
of 15 and 35 The aged rarely contract it Men suffer con 
siderablyjmore than women and they carry the period of marked 
susceptibility to a later age 

Dissemixuition — ^The sick from whose persons the germs of 
the disease are discharged, are always an immediate source of 
danger to those about them There is evidence that this is the 
case with armies in the field, eg , the conclusions of the commis 
Sion appointed to inquire into the origin and spread of enteric 
fever m the military encampments of the United States in the 
Cuban campaign of 1898 Out of i>6o8 cases most thoroughly 
investigated, more than half were found to be due to direct and 
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indirect infection m and from the tents (Childs Sanitary Con 
gress, Manchester, 1902) A similar but perhaps less direct mode 
of infection was shown to account for a large number of cases 
under more ordinary conditions of life m the remarkable outbreak 
at Maidstone in 1897 (see below), which was also subjected to 
very thorough investigation It was undoubtedly caused in the 
first instance by contaminated water, but 280 of the later cases 
were attributed to secondary infection, either direct or indirect, 
from the sick A good deal of evidence to the same effect by 
medical officers of health in England has been collected by Dr 
Goodall, who has also pointed out that the attendants on typhoid 
patients m hospital are much more frequently attacked than is 
commonly supposed (Trans Eptdem Soc vol xix ) 

Discoveries as to the part played m the dissemination of typhoid 
fever by “typhoid earners’" (see Carriers) have thrown light upon 
the subject of personal infection The subject was first investi- 
gated by German hygienists m 1907, and it was found that a 
considenble number of persons who have recovered from typhoid 
fever continue to excrete typhoid bacilli in their faeces and urine 
(typhoid ba(cilluria) The liability of a patient to continue this 
excretion bears a direct relation to the seventy of his illness, and 
It IS probable that the bacilli multiply m the gall bladder, from 
which they are discharged into the intestine with the bile The 
condition m a small number of persons may persist indefinitely 
In loi cases investigated, Kayscr found three still excreting bacilli 
two years after the illness, and George Deane has recorded a case 
in which bacilli continued to be excreted 29 years afterwards 
Miny outbreaks have in recent times been traced to typhoid 
earners, one of the first being the btrassburg outbreak The owner 
of a bakehouse had had typhoid fever ten years previously, and 
it was noticed that every fresh employe entering her service de- 
veloped the disease She prepared the meals of the men On her 
exclusion from the kitchen the cases ceased In Brentry reform- 
atory, near Bristol, an outbreak numbering 28 cases was traced 
to 1 woman employed as cook and dairymaid who had had typhoid 
fever SIX years previously Before entering the reformatory she 
had been cook to an institution for boarded out girls, and during 
her ye ir s residence there 25 cases hid occurred Numerous cases 
of contamination of milk supplies by a “earner” have been investi- 
gated, and in outbreaks traced to dairies it is wise to submit the 
blood of all employes to the agglutination test 
The other means of dissemination ire polluted soil, food and 
drink, particularly milk and water The mode in which polluted 
soil acts IS by contamination of water supply Exhalation is not 
regarded as a channel of communication The researches of 
Majors Firth and Horrocks prove that dust, flies and clothing 
may convey the germs Another way in which food becomes the 
medium of conveyance is by the contamination of oysters and 
other shellfish with sewage containing typhoid bacilli This has 
been abundantly proved by investigations in Great Britain, Amer- 
ica and France Uncooked vegetables, such as lettuce and celery, 
may convey the disease m a similar way The most familiar and 
important medium, however, is water It may operate directly 
as drinking water or indirectly by contaminating vessels used for 
holding other liquids, such as milk cans Outbreaks have been 
traced to ginger beer and ice creams Water sources become con- 
taminated directly by the inflow of drains or the deposit of ex- 
cretal matter, indirectly, and more frequently, by the leakage of 
sewage into wells or by heavy rams which wash sewage matter and 
night-soil from ditches and the surface of the land into springs 
and watercourses Water may further be contaminated in the 
mams by leakage, m domestic cisterns and m pipes by suction 
Prevalence. — ^Typhoid fever is more or less endemic and liable 
to epidemic outbreaks all over the world It has undergone 
marked and progressive diminution m many countries coincidently 
with improved sanitation, particularly m regard to drainage and 
water-supply The case of Muidch is so instructive that it de- 
serves special mention For many years typhoid was excessively 
prevalent m that citf The prevalence was continuous, but aggra- 
vated by large epidemic waves, extending over several years 
These gradually decreased in magnitude, and ceased towards the 
end of 1880 Subsequently the prevalence still further diminished 


the average annual mortality per million falling from *,0^4 in 
i8‘?i-i86o, 1,478 m 1861-1870 and i 167 m 1871-18S0 to t6o in 
1881-1890 and 52 m 1891-1900 

An examination of the relative incidence of typhoid m the 
counties of England and Wales (Bulstrode) goes to show th it its 
prevalence, broadly regarded is not capricious Ihc art is of 
maximum and minimum incidence remained prat tic illy the samt 
throughout the twenty years 1871-1890 though there was t\crv 
where a large diminution This fact suggests that standing con 
ditions may be as important as those accidental occurrences which 
attract public attention by causing sudden and explosive out 
breaks When these are on a small stale they may bt due to milk , 
on a large scale they are always water borne and caused by sud 
den contamination of a public supply The clissital cximple is 
Maidstone That outbreak began towards the end of August 
1897, and within six weeks some i 500 persons were attacked 
The total number of cases was 1,847, with deaths in a popu 
lation of about 34000 With the exception of 2 So cases ot see 
ondary infection, which lingered on till the following J mu try, 
they all occurred before the i8th of October and the disease sub 
sided almost as rapidly as it arose A mass of evidence of different 
kinds left no possibility of doubt that accidental contamination 
of a water supply was the cause Perhaps the most striking point 
is that Maidstone was supplied with water from three different 
sources, known as Cossington Boarley and I arlcigh and out of 
1,681 cases the respective incidence m these areas was — Cossmg 
ton 29, Boarley 69, Farleigh i 58^ Another great example of 
water borne typhoid was furnished by Philadelphia where 14 08* 
cases occurred m 1898-1899 

Treatment. — Improved knowledge of the nature end causa 
tion of typhoid fever has not led to the successful introduction of 
a specific treatment, nor have means been found to cut short the 
illness, though its fatality has been reduced It still goes through 
the classical stages, which broadly coincide with first sec ond and 
third weeks Attempts have been made to deal directly with the 
toxins produced by the bacilli, on the hypothesis that they are 
formed m the intestinal canal by the use of internal disinfectants 
such as mercury iodine, carbohe acid, salol etc , and these agents 
are sometimes benehcial, but the trcitment remains essentially 
symptomatic, and follows the principles that were recognized be 
fore the discovery of the bacillus typhosus One of the mos^ 
important improvements is the regular use ot sponging or bathing 
for the reduction of temper iture It has even been developed 
into a continuous bath, in which the patient is kept m water 
throughout the illness Since the development of serum therapy 
various anti typhoid sera have been tried in the treatment of the 
disease but on the whole with indifferent success 

Prevention. — If house drainage were alwa>s perfectly eirried 
out, sewage satisfactorily disposed of, water supply efficiently pro- 
tected or treated, patients segregated, and the typhoid mat end 
excreted by them and typhoid “carriers” effectually annihilated— 
if, in short, scientific cleanhness were completely attained, the 
disease would disappear, or be at least excessively rare In some 
communities much has been done in the directions indicated , but 
in many others the lessons of experience are ignored, and even 
the best practice lags behind theory The most important difficulty 
IS undoubtedly water supply The substitution of public water 
supplies for shallow wells and small streams liable to pollution is 
one of the greatest factors m the diminution of typhoid and other 
water borre diseases, but it may give rise to danger on a fir 
larger scale, for a whole community may be poisoned at one blow 
when such a supply becomes contaminated Unfortunately, it is 
extremely difficult to prevent contamination with certamty in a 
populous country Theoretically, water may be pure at its source 
and may be distributed m that condition Such is water derived 
from deep wells and springs, or gathered from uncultivated and 
uninhabited uplands In the one case it has undergone natural 
filtration m the ground, in the other, it escapes all risk of pollu 
tion These waters are generally pure, but the condition cannot be 
relied on A tramp or a shepherd may pollute the most remote 
gathering ground unless it be fenced in, deep wells may bt simi- 
larly fouled by workmen and sewage may find its way into them 
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from the surface or through fissures To secure punty, therefore^ 
and prevent liability to outbreaks of typhoid and other intestinal 
diseases, all gathering grounds should be fenced m, and water, 
even from deep wells, should be regularly examined, both chemi- 
cally and bactenoscopically, m order that any change in composi* 
tion may be detected In the water-supplies of great populations 
such examination should be made daily Further, all supphes 
which are not above suspicion should be filtered through sand or 
sterilised by boiling The latter can be carried out by simple 
means m the case of mdmduai domestic water, and attempts have 
been made to apply it by means of mechanical apparatus to sup- 
plies on a larger scale It is not, however, applicable to the water- 
supply of large towns Sand filtration is at present the best mode 
of dealing with these supplies There is no purer water than that 
which has been properly treated by subsidence and sand filtration, 
even when it is taken from an impure source So far as the pre- 
vention of typhoid and other water-borne disease is concerned, it 
is certainly safer than the unfiltered water which is taken from 
so called pure sources It cannot be a mere coincidence that Lon- 
don, Hamburg Berhn and other towns using well filtered but 
originally impure nver water should be generally freer from water- 
borne disease than many large towns drawing their supply from 
purer sources but neglecting to filter it The table below, pre- 
pared by Mr Camk, while engineer to the city of Worcester, illus 
trates this fact, which has also been noted by Professor Saltet of 
Amsterdam as holding good of the Netherlands 
Various Factors. — The amount of typhoid is dependent on 


other factors besides the water supply, but the close connection be- 
tween tht two and the influence of filtration are well attested by 
the experience of Worcester where the great reduction recorded 
after 1894 coincided with new and improved filtration The weak 
point about sand filtration is that it is apt to be imperfectly per- 
formed when the filters are frozen or newly cleaned, or when the 
process is too rapid Iiltration through porcelain is an efficient puri- 
fier, but it IS not applicable to supplies on a large scale, and almost 
invanably breaks down through clogging of the filters Other port- 
able filters are useless or worse The best emergency treatment 
for suspected drinking water is boiling, and the next best is 
chlorination 

Next to water-supply, and hardly less important, is drainage 
The drying and cleansing of the soil by good household drainage 
and sewerage is essential to the prevention of typhoid Cess pits, 
leaking drains and privies, especially when there is only one to 
several houses, as in many industrial towns, are powerful allies of 
this disease The drainage of all old houses is defective and dan- 
gerous The ground about them is commonly honeycombed with 
ccss pits and saturated with sewage The only way to discover and 
remedy such defects is to lay them bare with the pickaxe and 
shovel Soil pipes should always be trapped and ventilated In 
short no disease requires for its prevention more careful attention 
to house samtation The paving of yards and other spaces is also 
desirable in towns, on account of the liability of the unprotected 
soil to harbour moisture and filth 

Other modes by which the disease is spread — ^such as shellfish, 
milk and uncooked vegetables — suggest their own remedy The 
dissemination by dust and flies is less easily prevented All that 
can be done is to segregate the sick and promptly destroy all 


dangerous matters proceeding from them It should be remem 
ber^ that th^ unne may be an even greater source of danger than 
the faeces The same observation applies to the prevend^ of m 
faction from person to person There is no doubt that sufficient care 
is often wantmg, even m some hospitals, m handhng patients' 
soiled hnen and clothes^ and in deahng promptly and effectually 
with their excreta For the effectual segregation and treatment of 
persons suffering from typhoid prompt recognition is necessary, 
and this, unfortunately, is a matter of much difficulty on account 
of vanation m the type and seventy of the illness Bacteriological 
science has here come to the assistance of the clinical physician 
with blood cultures and the Widal reaction, which are of great 
diagnostic value when carefully performed But obviously these 
remedies can only be applied to persons in the position of patients 
It IS of no use m the case of those who do not proclaim themselves 
ill, but go about their business when suffermg from the disease 
Such ‘^ambulatory” cases have long been recognized as an impor 
tant factor m spreading the disease 
Typhoid AinoAg Atmiesr— Before the introduction of anti 
tyjflioid vaccination the prevention of typhoid among armies m 
the field was a problem of special difficulty, not m pnnciple but 
because of the conditions Dunng the South African War ot 
1899-1902, 31,000 men were invalided home to England on ac 
count of typhoid fever Extraordinary results were obtained by 
the Japanese army medical department in the Russo Japanese War 
of 1904-05 m the prevention of typhoid fever, which up to that 
period was responsible for the largest mortality of any disease 


affecting armies m the field Handbooks on the avoidance of 
cholera, plague and typhoid fever were issued to the troops Boiled 
water in quantities was provided for the soldiers, each battalion 
having Us boiling outfit Even foreign attaches and correspond 
ents were requested to observe the regulations on this point With 
this there was a systematic advance testing of wells, the wells be 
mg labelled “fit for dnnking” or “for washing purposes only ” It 
being impossible to suppress the presence of flies on food, care 
was taken to cover all latrines and cover and disinfect excreta, so 
that infection from flies was reduced to a minimum Food was 
transferred from sterihzed caldrons into sterilized lacquer boxes 
and served on sterilized plates A crematory was attached to base 
hospitals, where all nightsoil, garbage and waste was burnt daily 
Owing to these precautions the incidence of infectious disease 
notably typhoid fever, was reduced to a figure unparalleled m any 
previous war, only 3 51% of the total sickness being due to m 
fcctious disease Taking the number of men at the front in April 
1905 to have been 599,617, the entire deaths from infectious and 
contagious diseases amounted to i 24% of the entire army m the 
field In the World War care in disposal of sewage, chlorination of 
water and anti-typhoid vaccination of the troops reduced the 
typhoid incidence and case mortality to a still lower point notably 
m the Bntish armies in France (5e« Therapeutics) 

Anti tsrphoid Inoctilation. — ^This consists in a hypodermic 
injection of the dead organism of the disease into the person who 
IS to be protected Protection is acquired m about 10 days and 
lasts x8 months to 2 years The method was initiated by Sir 
Almroth Wnght m 1896, who first used broth cultures sterilized 
at 60® C The method now in use is to grow the organisms on 
a solid medium and to suspend them in a saline Stenlization 
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mmd o^t at a tamperature of C and 04% Lyaol 
afterwards The vaccine ts standardised to contain miUion 
ty^oid organisms and 750 million if each of the two paratyphoid 
bacilli per cubic centimetre Table 1 shows the details in con- 
nection with the disease in various wars during modem times, 
and of t lese the European war was the only one m which anti 
typhoid inoculation was extensively used 


Table I 



Mean 

Total 

Annual 

War 

strength of 

number of 

incidence 


force 

enteric cases 

per 1000 

tranco-Gcrman War 

1,140,000 

72,393 

65 0 

(Germans) 

Spanish Amencan War 

211,000 

*0,738 

98 0 

(Americans) 

2nd Boer War (British) 
World War 

208,226 

57,684 

105 0 

British 1 roops 

2,000,000 1 

70,149 

2 s 

f I rance 

6,800 

I I 

r igures on ) L Afnca 

17.650 

718 

6 I 

four fronts | Salonika 

152,000 

1 ^ 7,333 

1.709 

38 

ligypt 

3.856 

69 


The opponents of antityphoid inoculation attribute the enor- 
mous reduction of enteric fever m the last war to improved sani 
tary measures These have undoubtedly played their part, but 
that prophylactic inoculation must have had a large share m this 
reduction is supported by the lower incidence of the disease 
amongst inoculated as compared with uninoculated persons when 
both were living under the same conditions Table II contains a 
few comparisons between these two sets of persons in different 
parts of the world 


Iabll II 


British Army m India, 1911 
British Army m India, igii 
Malta Epidemic, 1910 
Bntish Army m I rance, 1915 
Gennan Army, War with the Herreros 
Amencan Army, 1910 
French Army m Tum^ 1912 
French Army, West Morocco, 1912 
I rench Army, Avignon Fpidemic, 1911 


Incidence per 1000 men 

Inoculated 

Unmoculated 

1 7 

5 9 

I 2 

56 

2 7 

31 0 

09 

103 

Sx 0 

99 0 

05 

6 0 

0 j 

12 T 

0 2 

1684 

0 0 

225 6 


There is besides abundant proof that though an inoculated man 
may contract the disease it is less likely to prove fatal than m 
the case of an unmoculated man Good reports have been re- 
ceived from the Continent of oral administration of the typhoid 
vaceme, but this method must be considered to have only reached 
the experimental stage at present (N T W ) 

Bibliography — (Typhoid and Paratyphoid fevers) H Vincent and 
L Muratet, Typhotd fever and paratyphoid fevers (Eng trans from 
2nd French ed London, 1917) , A E Webb Johnson, Surgical Aspects 
of typhoid and paratyphoid fever$ (London, 1919) , F Rathery and 
others, Les fi^vres paratyphomes B (Pans, 1916) , F A F Barnardo, 
“Difficulties in early diagnosis of typhoid group of fevers’* (Indian 
Med Gas, 1927, btii 393), Schwabe, “Dor gegenwartige Stand des 
Paratyphusprobleme und Seme Auswerbung m der Seuchenbe- 
Idmpfung** (Ztsekr f Med-Beamte, 1927 El, 352), J A Arkwright, 
®Valuc of different kinds of antigens m prophylactic ‘enteric* vac- 
cines*’ (Jn Path and Bact , 1927 xxx , 345, bibl ) , Uhlenhuth and W 
Seiffert, “Der gegenwSirtige Stand des Paratyphusprobleme (untcr- 
besonderer Berucksichtigung eigener Dntcrsuchungen) ** (Deut med 
Wchnsckr , 1926, lu„ 649, 689, 737) 

TYPHON, m Greek mythology, youngest son of Gc and 
Tartarus, or of Hera without father (ffomeric Hymns, hi 349 et 
seq) He is described as a gnsly monster, with 100 dragons* 
heads, who was conquered and cast mto Tartarus by 2!ieus In 
other accounts, he was confined m the land of the Anmi m 
Cihcia {Iliad, li 783) of under Etna (Aeschylus, P V 370), or in 
other volcanic regions, where he was the cause of eruptions He 
was probably a periomflcation of volcanic forces Amongst his 
offsOting by Echidna were Cerberus, the Lemaean hydra, and the 


Chimaera He was also the father of dangerous winds, and by 
later writers is identified with the Egyptian Set 

BiBuooRABay — Eduard Meyer, Set Typhon (1875) and M 
Mayer, Die Gigantsn und Titanen (1887) , Preller-Robert, Gntihische 
Mythologie, i p 63-O6, O Gruppe Gnechtsche Mvihologn, 11 H45, 
J )333 

TYPHOON. The name is applied to the extremely violent 
circular storms, 50 to loom in diameter which occur in autumn 
and travel slowly in the western Pacific between the Philippine 
Islands and Japan (The term is of uncertain ongin but probably 
connected with the Chmese Pat fung, great wind, or the Arabic 
and Hindustani tufan, a tempest ) A similar storm m the West 
Indies is termed a hurricane William Dampier entered m his log 
book under July 4, 1687, the earliest known European description 
of a typhoon (tuffoon) 

TYPHUS FEVER, an acute infectious disease, highly con 
tagious, lasting for about fourteen days, and characterized mainly 
by great prostration of strength, severe nervous symptoms, and 
a peculiar eruption on the skin It has received numerous other 
names, such as pestilential, putrid, jail, hospital fever, exanthe 
matic typhus, etc It appears to have been known for many 
centuries m epidemic form, in all countries in Euiopc The best 
accounts of the disease are those given by old English writers, 
who narrate its ravages in towns and describe many “black 
assizes,** in which it was communicated by prisoners brought into 
court to the judges jurymen, court officials, etc , with fatal effect 
Typhus fever has been observed in almost all parts of the world , 
but It is most frequent in temperate or cold clmiates 

Of predisposing causes the most powerful are overcrowding and 
poverty Amies m the field are also liable to suffer from this 
disease, for instance, during the Crimean War it caused an enor 
mous mortality among the 1 rench troops It is now known to be 
conveyed by lice {see Entomology, Medical) 

Typhus is now regarded as certainly due to the action of a 
filter passing virus (gv) but the relation of this to certain minute 
bodies found in the spleen and known as Rickettsia bodies from 
their discoverer is not yet certain 

Course of the Disease — The course of typhus fever is char 
actenzed by eertam well marked stages i The st ige of tncuba 
tton IS believed to vary from a week to ten days During this 
time, beyond languor, no particular symptoms are exhibited 

2 The invasion begins in general, with a rigor, headache and 
sleeplessness The temperature rises to 103^-105® F, at which 
It continues with little daily variation until about the period of 
the crisis The pulse is rapid (100-120 or more) and at first full, 
but later feeble The tongue, at first coated with a white fur, soon 
becomes brown and dry, while sordes (dried mucus, etc ) accumu 
late upon the teeth , the appetite is gone , and mttnse thirst pre 
vails The bowels are as a rule constipated, and the urine is 
diminished m amount and highly coloured 

3 The third stage is characterized by the appearance of the 
eruption, which generally shows itself about the fourth or fifth 
day or later, and consists of dark red (mulberry coloured) spots 
or blotches varying in size from mere points to three or four lines 
in diameter, very slightly elevated above the skin, at first disap 
peanng on pressure, but tending to become both darker and more 
pemanent They appear chiefly on the abdomen, sides, back and 
limbs, and occasionally on the face Besides this characteristic 
typhus rash, there is usually a general faint motthng all over the 
surface Ths rash is rarely absent In the more severe and fatal 
forms of the fever slight subcutaneous haemorrhages (petechiae ) 
are to be seen m abundance After the appearance of the eruption 
the patient *s condition seems to be easier, so far as regards the 
headache and discomfort which marked the outset of the symp 
toms, but this is also to be ascribed to the tendency to pass into 
the typhous stupor which supervenes about this time, and becomes 
more marked throughout the course of the second week Marked 
leucocytosis is present and is considered to be diagnostic m doubt 
ful cases when the rash is badly marked The patient now lies 
on his back, with a dull dusky countenance, an apathetic or stupid 
expression, and contracted pupils Dehnum, usually of a low 
muttenng kind, but sometimes wild and maniacal (delmum ftrox) 
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u present both by night and day The peculiar condition to which 
the term '‘coma vigil” is applied, in which the patient, though 
quite unconscious, lies with eyes widely open, is regarded, espe- 
cially if persisting for any time, as an unfavourable omen 
Through the second week the symptoms continue unabated 

4 A ertsts or favourable change occurs about the 14th day, and 
IS marked by a more or less abrupt fall of the temperature and 
of the pulse, slight perspiration, discharge of loaded urine, re- 
turn of moisture to the tongue, and a change m the patient’s look, 
which shows signs of returning intelligence Although the sense 
of weakness is extreme, convalescence is m general steady and 
comparatively rapid l 

Typhus fever may prove fatal during any stage of its progress, 
cither from sudden failure of the heart from the supervention of 
some nervous symptoms, such as meningitis or of deepening 
coma, or from some complication, such as bronchitis 

The mortality from typhus fever is estimated by Charles 
Murchison (1830-1879) and others as averaging about 18% of 
the cases, but it vanes much according to the seventy of type 
(particularly in epidemics), the previous health and habits of 
the individual, and very specially the age — in children under fif 
teen the death rate is only 5%, in persons over fifty, about 46% 

Treatment. — ^The treatment of a patient with typhus fever is 
general and symptomatic So far as preventive treatment is con 
cerned, chief importance attaches to methods for delousmg the 
population Naturally all methods tending towards personal 
cleanliness, good housing, sufficiency of food militate against the 
occurrence of epidemics 

The mam elem'^nt in the treatment of this fever is good nurs 
mg, and especially the regular administration of nutriment, of 
which the best form is milk, although light plain soup may also 
be given The food should be administered at stated intervals, 
not, as a rule, oftener than once in one and a half or two hours, 
and It will frequently be necessary to rouse the patient from his 
stupor for this purpose Sometimes it is impossible to admimster 
food by the mouth, m which case recourse must be had to 
nutrient enema ta Alcoholic stimulants are not often required, 
except m the case of elderly and weakly persons who have be 
come greatly exhausted by the attack and are threatening to 
collapse When the pulse shows unsteadiness and undue rapidity, 
and the first sound of the heart is but indistinctly heard by the 
stethoscope, the prompt administration of stimulants (of which 
the best form is pure spirit) will often succeed m averting 
danger Should their use appear to increase the restlessness or 
delirium they should be discontinued and the diffusible (ammo 
niacal or ethereal) forms tried instead 

Many symptoms demand sptcial treatment Opiate and sed 
ative medicines in any form, although recommended by many 
high authorities, must be given with great caution, as their use 
IS often attended with danger in this fever, where coma is apt 
to supervene When resorted to, probibly the safest form is a 
combination of the bromide of potassium or ammonium with a 
guarded amount of chloral Alarming effects sometimes follow 
the administration of opium Ihe height of the temperature may 
be a serious symptom, and antipyretic remedies appear to have 
but a slight influence over it as compared to that which they 
possess in typhoid fever, acute rheumatism, etc Hugo Wilhelm 
von Zicmssen (1829-1902) strongly recommended baths m 
hyperpyrexia, the temperature of the bath being gradually re- 
duced by the addition of ice Cold sponging of the hands and 
feet and exposed parts, or cold to the head, may often considerably 
lower the temperature Throughout the progress of a case the 
condition of the bladder requires special attention, owing to the 
patient’s drowsiness, and the regular use of the catheter be- 
comes, as a rule, necessary with the advance of the symptoms 

Bibitocraphi — S B Wolbach, J L Todd and F W Palpey The 
Etiologv and Pathology of Typhus (Cambridge, Mass, 1922, bibl), 

F S Hone, Fndemtt Typhus Fever m Australia, M J , Australia, 1927, 
11, 213 (bibl ) , H r Maxey, Chntcal Observations on Endemc 
Typhus {BnWs disease) m Southern United Slates, Pub Health Rep 
1926, xli i2n, W Fletcher and J E Lcssler, Tropical Typhus in the 
Federated Malay States With a Compilation on ^ptdemic Typhus Bull 
Inst Med Res, F MS, 1925, No 2 (bibl), M: M Guhergritz, Zur 
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Kiiniii des Fteckftebers, Wier, Arcb f inn Med i925t xi , 159 (bibl ) 
TYPOGRAPHER » a derivation of the word typography 
and means "a linnter ” The term has recently been revived and 
is used by those engaged in designing books of an exclusive char 
acter, such as those printed at private presses, where a specially 
designed type may be employed for some specific work It is also 
sometimes adopted by ‘ layout hands” employed in advertising 
departments where booklets and other advertisement matter is 
prepared and sent to the printer to produce 
TYPOGRAPHY is the art of printing {See also the articles 
Printing, Printing Type and Calligraphy ) It has as its first 
object not ornament, but utility The printer must never distract, 
even with beauty, the reader from his text In the printing of 
books there is less room for individuality of style than in the 
typography of propaganda The laws of typography in books in 
tended for general circulation are based upon (a) the essential 
nature of alphabetical writing, (b) the force of tradition But 
strict as the conventions are, there is not, and can never be, a 
rigid character of typography applicable to all books produced m 
a given geographic or ethmc area, or a universal formula accept 
able to all books printed in Roman types The strength of tradi 
tion expresses itself m the details of book arrangement and these 
vary widely Certain laws of hnear composition are, however, 
obeyed by all printers who use the Roman letter 
A fount of Roman type consists of (i) Roman CAPITALS, 
SMATL capitals, lowcr case, ” , i 2 3 4 5 etc (), and (2) 
Italic CAPITALS, lower case In addition to these, as necessary 
adjuncts, the printer possesses (3) spaces, (4) leads, (5) straight 
lines of metal known as rule^, and (6) a collection of mobile 
ornaments, head and tail-pieces, flowers, decorated initial letters, 
vignettes and flourishes, wood blocks of borders, etc Another 
decorative medium at his command lies in his use of (7) colour 
(red being the most widely used) For emphasis he possesses 
(8) special types of notably heavy face and may use colour for 
the same purpose (9) Space is another valuable clement, mar 
gins, blanks, etc being filled in with what arc known as “quota 
tions” Finally (10) there is the nature (colour, weight and tex 
ture) of the paper 

Composition is the selection and arrangement of all these ele- 
ments, Imposition IS the due placing of the composition upon the 
sheet, Printing comprises the press work, securing a perfection 
of register (backing up), the quality and crispness of mkmg 
lypography, therefore controls composition, imposition and 
paper The paper {qv) must be of a character capable of ex 
pressing the value of the composition The margins must be pro 
portionate to the area of the text, allowing convenient space for 
thumbs and fingers at the side and bottom of the page Ihe me 
diaeval margins as adopted by the Kelmscott Press, are handsome 
and agreeable m certain books, but,, are neither agreeable nor 
convenient in other books, e g , where the page dimension is neces 
sarily small or narrow, and the book is to be carried in the pocket 
For this and other books, the type may well be centered on the 
measure of the page, and shghtly raised above ocular centre 
Composition — The fundamental principles of page composi 
tion are deducible from the ocular facts of alphabetical printing 
in the Roman letter The eye cannot, with ease, read pages of 
words composed of letters designed with sharply contrasting 
thicks and thins Nor can the eye agreeably read a mass of words 
composed even m a rightly constructed letter, unless the hne is 
kept to a certain maximum length, that is to say, the reader’s 
eye cannot comfortably seize more than a certain number of words 
m any given size except in a proportionate length of hne Nor 
can a reader comfortably seize a letter, a word or a line, unless 
the printer’s setting is related to the reader’s normal habit of 
vision when holding a book for reading The typographer’s re 
spect for these principles will generally protect the reader from 
the risk of “doubling” (that is, reading the same hne twice), or 
from being given a book m a large and “staring” type 
The average number of words which the reader’s eye can con- 
veniently seize IS between lo and 12 (some 48 characters) The 
typographer, while exerting himself to the utmost to respect this 
ocular limitation, may often be confronted with certain conditions 
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winch tiaake it impossible for bun to secorc a type of the nght 
related me He is often forced to the use of a small type, and 
m order to obviate the risk of *'doublmg,” he inserts leads between 
the Imes of type and thus increases the space between them 
The practice of leading, denounced m certain quarters, is an 
essential necessity The typographer, therefore, in making the 
best use of his matenal, must make legitimate use of leads It 
may be added, too, that m certain compositions, leads produce a 
happy effect, and in not a few cases, their absence may rum a 
composition set even in a relatively large type 
The typographer should know how to extract the utmost from 
the use of a type which is narrow in relation to its height — ^leading 
and spacmg play a decisive part here A round, open, wide letter 
may, for certam purposes, be set “loose’', te , the space between 
the letters will be greater (or appear greater by reason of the 
curves of the c, 0, e, g, in the lower case), than m a relatively 
condensed letter Consistency will here insert a satisfactory lead 
between the lines 

^The apace between words composed m a condensed letter is less 
than that between words in a round, wide form A lead should 
always precede and follow quoted matter Where there is no lead- 
ing between the lines, and the composition is necessarily tight, it 
may be an advantage to set leads between the paragraphs 
Indention is a most important detail The opening sentence of 
every work should automatically manifest itself as such This 
may be contrived by using a large initial letter by printing the 
first word m CAPITALS, or small capitals, or Capitals and 
Small Capitals The first word may be set into the margin, 
but It should not be indented Indention marks paragraphs — the 
subsequent sections of the text Where for any reason it may 
be necessary to avoid indention in paragraphs, a lead is plainly 
desirable Absence of indention and of lead means the virtual 
extinction of the paragraph 

The depth of the page will be related to the length of line The 
measure must be symmetrical, displaying a form pleasing to the 
eye A rectangle is more pleasing than a square 
A rectangular page composed of hues of 10-11-12 words long 
will generally be satisfactory It remains to add the running page 
heading, and the foho The page heading may either range to 
the left and nght m the opening (fixing the two pages as a unity), 
or range to the right and left, or it may be centred The folio 
may be centred at the foot, or range either way at the top or bot- 
tom, but It cannot be centred at the top without abolishing the 
running page headline This may be done, but it is an undesirable 
practice The runmng headlines may be set m capitals of the 
text, m upper and lower case of the text, or in any combination 
of capitals The use of full sized capitals renders over conspicuous 
a repetitive feature inserted for extrinsic convemence — that is, 
the identification of loose leaves By reason of its position, the 
headline looks ragged if set m upper and lower-case It seems 
best, therefore, to employ small capitals , all capitals are best sep- 
arated by hair spaces as their rectangular structure and pre- 
ponderance of perpendiculars tend to solidify the composition 
Bull sized capitals may well be used for chapter headings, the 
number of the chapter being kept in small capitals, and both 
indications being hair spaced The practice of dropping the chap 
ter opening is justified by the fact that the eye, m travelhng 
from the generally occasional blank at the end of a chapter to the 
beginning of the next, finds a companion blank an agreeable con 
sistency It has also the psychological advantage of saving the 
reader from feehng overpowered by the text The rectangle of 
type is so imposed upon the edge as to allow centre, head, fore- 
edge and tail margins of a dimension proportionate, first, to the 
length of line and, secondly, to the disposition of space at points 
where the text is cut into chapters, and where the body joins the 
prefatory and other pages known as “prelimuianes These last, 
less stnctly governed by convention than the text pages, offer 
the maximum opportunity of design to be found m the volume 
The history of pnntmg is m large measure the history of the 
title page The title when fully developed occupied a recto page, 
either partially or wholly, and the title-phrase, or a catchword 
of It, has generally been set m a conspicuous size of type Six- 


teenth century Italian printers generally used large capitals, cop 
led from inscriptions, or more exceptionally, from carolint manu 
scripts, while English use followed the French in employing a 
leading hne of large upper and lower case, followed by a itw hncb 
of pica capitals Next came the printer’s device, and at the foot 
of the page, his name and address The large sizes of upper and 
lower-case, being an inheritance from printers who were accus 
tomed to black letter (never set m solid capitals), have gone 
The device also has vanished, except from the University Presses 

The contemporary title page is a bleak affair , in nine out of 
ten cases the blank between the title and the imprint of the 
pnnter-pubhsher tends to be the most outstanding feature When 
the device was first abandoned, the author, printer or publisher 
took advantage of the leisure of the reader and the blank at their 
disposal to draft a tediously long title, sub title and indications 
of the author’s qualifications, designed to fill the entire page 
The present day publisher goes to the other extreme, reducing the 
title to as few short words as possible, followed with “by” ind 
the author’s name A professional writer may insert, e g , ‘ Author 
of The Deluge** under his name, but three and sometimes four 
inches of space separate this from the first hne of the imprint 
Consequently unless the title be dehberately set in a size of type 
out of all relation to that of the remainder of the book, this 
space IS over conspicuous It is clear that a volume m 12 point 
does not require a 48 point title unless it be a 300 page folio in 
double column 

Care for the typography of a book means care for its unity 
There is no reason for a title page to bear any hne m a type 
larger than twice the size of the text letter If the book be set 
m 12 point, the title need be no larger than 24 point — or even 
shghtly smaller It should be set m spaced capitals as a rule 
The author’s name, like all displayed proper names should also 
be m capitals The headings to the preface, table of contents, 
introduction, etc , should be in the same size and fount as the 
chapter heads, and should be dropped if they are dropped The 
order of these pages remains unsettled, except that all begin on 
a recto page The logical order of the preliminary pages is half 
title, title, dedication, contents, introduction, preface This rule 
is applicable to most categories of books Novels need neither 
table of contents nor hst of chapters, though one or the other 
IS generally printed If it is decided to retain either, it would 
be reasonable to print it on the back of the half title and facing 
the title page, so that the entire nature of the book will be indi 
cated to the reader at a single opening Where the volume is 
made up of a few short stones, their titles can be listed m the 
blank centre of the title page 

Book Sizes — In addition to fiction, belles-lettres and educa 
tional books are habitually published in portable, if not m pocket 
able formats, crown octavo 7i"Xs" (m America known as i. 
mo) being an invariable rule for Enghsh novels pubhshed as such 
The novel m the form of biography will be published as a biog 
raphy, 6"X8y', the size also for history, archaeology, science, art 
and almost everything but fiction Novels are only promoted to 
this format when they have become “standard ” Size, therefore 
IS the most manifest difference between books 

Another obvious difference is bulk, calculated in accordance 
with the pubhsher’s notion, first, of the general sense of trade 
expectation, and, secondly, of the purchasing psychology of a 
pubhc habituated to certam selling prices vaguely related to num 
ber of page«^ and thickness of the proffered volume Inconsist 
ently enough,* weight does not enter into these expectations These 
habits of mind affect the choice of fount and size of type, and 
may necessitate the adoption of devices for “driving out,” %e 
making the setting take up as much room as possible By putting 
the running headline between rules or rows of ornaments , intro 
duemg unnecessary blanks between chapters, contracting the 
measure, exaggerating the spaces between the words and the lines 
excessively indenting paragraphs, isolating quoted matter with 
picas of white space, inserting wholly unnecessary sectional titles 
m the text and surrounding them with space, contriving to drive 
a chapter ending to the top of a recto page so that the rest of it 
and Its verso may be blank, using thick but not heavy paper, in 
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creasing the depth of chapter begnmings and inserting very large 
capitals thereto, the volume can be inflated to an extra 16 pages 
— A feat which the able typographer accomphshes without showing 
his hand to the reader 

Limited editions of standard authors, or of authors who desire 
to rank as such, are commonly given a rubncated title Under 
no circumstances, however, should red appear anywhere else m 
the work Hand made paper is generally used for editions*de 
luxe, and none but the brave among typographers wiU disregard 
the superstitious love of the book^buying classes for its un- 
trimmed, ugly and dirt-gathermg rough edges There is another 
category of limited edition produced by typographers working 
freely, without the handicap of trade conditions These books are 
rapidly increasing in number, and use a wide variety of format, 
of type, of illustration and of binding 

Because, rather than m spite of, mechamcal methods and 
standardization, printing is more various to-day than ever before 
Whereas English books of whatever category of 20 years ago 
were printed in only three designs of type, no fewer than eight 
founts are employed to day It has been necessary that most of 
these are reproductions of classic old faces, but it may well be 
that the near future will witness a real renaissance of type design 
based upon a sensitiveness to rightly-controlled type forms, and 
not animated by an unmformed curiosity for the original and the 
bizarre (S Mo ) 

See bibliographies of Printing and Prinhng Type also E G 
Gress, American Handbook of Printing (NY 1907), H Fourmer, 
TratU de la Typographic (new ed , 1919) , C T Jacobi, Pnntmg (6th 
ed , 1919) , F Thibaudeau, La Letter d*mprmene (2 vols , 1921), and 
Manuel fran^ais de typographic modeme (1924) , G Milchoack, Ge 
mmmelte Aufshtze Uber Buchkunst und Buchdruck (Wolfenbiittel, 
1922) , A W Unger, Die Ilerstellung van Buchem (Halle, 1923) , 
L E Brossard, Le Correcteur typographe (Tours, 1924) , S Morison, 
The Art of the Printer (1925) , F C Collins, Author^ and Printers^ 
Diet (6th ed, 1928) , J C Oswald, Htsi of Pnntmg (1928) 

TYPOLOGY Typology results from a study of the various 
kinds of objects fashioned by man and the sorting of them into 
categories The objects in each category can be often further 
classified, a geographical, chronological or evolutionary basis being 
taken For example, m the case of artefacts made by primitive 
man in the Fiji islands the typologist might begin by sorting out 
all the paddles These would then be further classified according 
to their locality and age On studying such a group of objects it 
IS often possible to make out an evolutionary senes in a tool 
family, a certain type being clearly derived from an earlier one 
and itself the parent of some further development 

In prehistory, a typological study of the artefacts made by 
man is one of the four methods which yield information before 
written documents existed, the other three bemg stratigraphy 
(9^ V ), a study of the state of preservation of the artefacts found, 
and of the objects associated with them The two latter methods 
ire useful as checks on the information obtained from strati 
graphy and typology 

Although as shown above typology sometimes enables us to 
determine a chronological sequence, this is primarily obtained by 
the stratigraphical method, typology enables us to study sys- 
tematically the industries belonging to the various cultures By 
noting the peculiarities of the various tools which make up the 
industries we obtain type standards for each culture with which 
new finds, otherwise undatable, can be compared Thus, it is 
found by experience that a particular implement, viz , the beaked 
burin, IS almost exclusively confined to industries which on strati- 
graphieal and other grounds, can be assigned to a Middle Aurigna- 
cian culture If then a new industry is discovered otherwise un 
datable, but including a large number of beaked burins, we can 
assume, with some probability, that the age is Middle Aurigna- 
iian Again, a certam type of celt, showing a rectangular cross- 
section and elaborate trimming can at once be recognized not 
only as bemg of Scandinavian origin, but also as belonging to a 
definite period of late Neolithic date 

Typology can be applied to styles and techniques of painting 
Thus, for exam{>le, in Southern Rhodesia pahmpsests of Budi- 
man paintings occur The typologist can observe several different 
styles which are always found occurring in the same stratigraphi- 


cal sequence, painted one over the other In thia way a succession 
of art styles has been determined. (M B ) 

the Scandinavian god of battle, was not such a promi 
nent figure in Northern mythology as among other Teutonic 
peoples In Anglo Saxon he was called T! (Tt, Tug, gen. Tiwu, 
whence “Tuesday^O »Bd equated with the Roman Mars His 
Teutonic name is the same as the word for “god” m several Indo 
European languages, eg, Lat dtuus, Lith divas, Skr devas, 
even in Old Norse the plural (ttvar) was still used in the same 
sense {See Teutonic Peoples, s Rekgton, ad fin) 

TYRANNOSAURUS see Dinosaur 

TYRANT, a term apphed in modem times to a ruler of a 
cruel and oppressive character (Gr rbpavpos) This use is based 
on a misapprehension of the Greek word, which implied noth 
mg more than unconstitutional sovereignty Such ruleii^ are 
not confined to a single period, the 7th and 6th centuries bc 
(the so-called “Age of the Tyrants” [see Greece History}), but 
appear sporadically at all times The use of the term “t3n:aijt:” 
m the bad sense is due largely to the ultra-constitutionalists of 
the 4th century in Athens, to whom the democracy of Pencles 
was the ideal of government Thus the government which Ly 
Sander set up m Athens at the close of the Peloponnesian War 
is called that of the “Thirty Tyrants” (see Critias) 

TYRAS, a colony of Miletus, founded about 600 b c , some 
10 m from the mouth of the Tyras (Dniester) The types of its 
coins suggest trade in wheat, wine and fish During the 2nd 
century b c it fell under the dominion of native kings It was 
destroyed by the Getae about 50 b c In a d 56 it seems to have 
been restored by the Romans and henceforth formed part of the; 
province of Lower Moesia Its coins now display heads of em 
perors from Domitian to Alexander Severus Soon after the time 
of the latter it was destroyed by the Goths Its government was 
in the hands of five archons, a senate, a popular assembly and a 
registrar The few inscriptions are mostly concerned with trade 
Its remains are scanty, as its site is covered by the mediaeval 
fortress of Monocastro or Akk(?rman (gv) 

See E H Minns, Scythians and Greeks (Cambndije, 1909) , V \ 
Latyshev, Inscription's Orae Septentnonahs Ponti Euxini vol 1 

TYRCONNEL, RICHARD TALBOT, Earl (Titular 
Duki) of (1630-1691), Irish Jacobite, son of Sir William Talbot 
(d 1633), a Roman Catholic lawyer and politician, served as a 
royalist in the Great Rebellion, and was present at the storming 
of Drogheda by Cromwell (Sept 3, 1647), afterwards escaping 
to Spam He was arrested in London in Nov 1655 for acting as 
agent m plots to upset the Commonwealth, but escaped once more 
After the Restoration he was employed in the household of the 
duke of York (James II ) even after his participation in an 
intrigue to rum the character of Anne Hyde, the diike^s wife 
In 1678 he was arrested in connection with the Popish plot agita 
tfon, and went into exile for a time During the reign of James 
he was appointed commander in chief in Ireland and created 
earl of Tyrconnel (1685), m Feb 1687 he was appointed lord 
deputy Tyrconnel, who foresaw the revolution in England, 
intrigued for the handing over of Ireland to France, in the interests 
of the Roman Catholics and m 1688, when James fled to France 
after the battle of the Boyne, Tyrconnel was left to carry on the 
struggle against William III When the latter raised the siege of 
Limenck Tyrconnel fled to France for help Op his return to 
Ireland, m Jan 1691, he was of little use, and was compelled to 
retire to Limericlf, where he died on Aug 14, 1691 In 1689 
James created him duke of Tyrconnel, but the title was only 
recognized by the Jacobites 

TYRCOHNELL (Ttr^Conatlf), an ancient kingdom of Ire 
land Conall Gulban, a son of Niall of the Nine Hostages, king of 
Ireland, acquired the wild terntory m the north west of Ulster 
(the modem Co Donegal, etc ), and founded the kingdom about 
the middle of the 5th century Of the several branches of hi*^ 
family, the O'Connells, O’Cannanans and ODohertys may be 
mentioned The kings of Tyrconnell reigned until xt>n 
TYRE, a famous seaport of Phoenicia, now in the State of 
Great Lebanon, in French mandated territory (qaod Sir) , pop » 
5,700 Tyre is built on a peninsula, formerly an island, has^ tiar 



TYRE 653 


row fttftets mi evident traces of antiquity in tbe material of 
Its bmldmgs Of the two harbours which it fonncHy possessed, 
the northern, or Sidoman, still survives, the southern, or Egyptian, 
has disappeared Once the great mart of the Mediterranean 
world, it has now an msignihcant eicport trade in cotton and 
tobacco It has a French garnson and a French adviser 

History —The name Usu (Ushu), the designatioi* of the main- 
land town, appears in the Tell el Amama letters (14th century 
Bc), and in Papyrus Anastasi 1 (13th century) As it is not 
found in the hst of Syrian cities tnbutary to Thutmoisc III (15th 
century B C ), it is reasonable to conclude that it was founded 
before the begmnmg of the 14th century, but not before the be 
ginning of the 15th The earliest settlement, a colony of Sidon 
), was m all probability divided between the mainland and 
the island The building of a causeway connecting the island 
with the shore is attributed to Hiram, wdl known as the king of 
Tyre, who had commercial dealmgs with Solomon and supplied 
skilled labour and material for the erection of the temple at Jeru- 
salem Jezebel was a daughter of Ethbaal, a Tyrian kmg 

From her island fortress, Tyre, the mistress of the seas, could 
defy her enemies and for the most part Assyrian and Babylonian 
might spent itself against her defences in vam Shalmaneser IV , 
after an unsuccessful attack by sea, mamtained a blockade on the 
hnd side for five years until his death mtervened Ashurbampal 
stormed the city in 664 b c In the 6tli century b c it endured a 
13 years siege from Nebuchadrezzar 

However, Tyre, with the marvellous vitality of those early 
times, recovered m a comparatively short time The city passed 
under the sway of the Seleucids (198 bc ) and the Romans (68 
B c ) Herod the Great endowed it with a temple St Paul spent a 
week there while the ship “unloaded her burden” on his journey 
from Ephesus to Jerusalem By the 2nd century it had become 
the see of a bishop With the rest of Syria it passed into the hands 
of the Muslims in the 7th century The crusaders captured it 
(1124), and made it one of the chief cities of their kingdom of 
Jerusalem After the fall of Acre, the Muslims destroyed it 

In Roman times Tyre, “seething with commerce” (ebulhens 
negotus) was famous for the manufacture of silk and silken gar 
ments, as well as the famous Tynan purple from the murex 
shell Lucan (Phars x 41) tells how Cleopatra appeared at a 
banquet arrayed in thm-spun and clinging silk garments, made 
by the skilful Tyrians and then a new luxury 

A French archaeological expedition visited Tyre m 1921 and 
explored the neighbourhood See Phoenicia 

See Mme D le Lasseur “Mission arch^ologique k Tyr’* (1921), 
Svrm 3 (1922) , R Dussand, Topographic Htstonque dc la Syne 
Antique et MMtivale (1927), iq seq (bib!) (E Ro ) 

The most important references to Tyre m the Bible arc i Kings v , 
vii, IX , Is xxiii , Am i q seq , Ezek xxvl-xxviu , 2 Macc iv 18 
sqq , Mark lii 8, vii 24 sqq , Matt xi 21 seq (and parallels) , Acts 
XU 20 Cf also Joshua xix 29, a Sam xxiv 7, Ezra iii 7, Neh xili 
16, Ps xlv 12, Ixxxiii 7, Ixxxvii 4 

Siege of, by Alexander the Great (332 BC)-— After the 
battle of Issus, Alexander, as he marched southwards towards 
Egypt, called upon the Phoenician cities to open their gates, as it 
was part of his general plan to deny their use to the Persian fleet 
The citiaens of Tyre, who owed allegiance to the king of Persia, 
refused to do so, whereupon he laid siege to the city New Tyre 
was built on a small island, about half a mile from the mam land 
upon which the old city stood Possessing no fleet Alexander 
(}emolishe 4 old Tyre, and with the dihrts built a mole 200ft in 
breadth across the straits, and erected towers and war engines at 
its further end Thereupon the Tynans destroyed the towers by 
Are ships and damaged the mole Many curious devices were made 
use Of to defeat the Greeks, such as ppts of burning naptha and 
sulphur, and red-hot sand hurled from catapults Alexander next 
widened the mole and rebuilt the towers, but he saw that without 
assistance of a fleet success could not be assured since the 
Tynans had fr^ access to the sea From Sidon he obtained 80 
Phoenician ships, and 94 from Rhodes, Mallus, Soli, Lycia and 
Macedonia Then the Ung of Cyprus, hearing of the defeat of 
Danus at Issus, joined Alcsnnder with 220 warships The reduc- 
tion of Tyre was now but a matter of time, for if the assault from 


the mole proved unsuccessful, starvation must accomplish its 
work Alexander was, however, impatient to complete the siege 
before Darius could raise another army so he tonstrucled float- 
ing battenea upon which rams were mounted, and forced his way 
mto the Egyptian and Sidoman harbours, and scaled the city walls 
Thus after a siege of seven months the city was taken, 8,000 of the 
citizens were slaughtered, 2 poo later on executed, and 30,000 
sold into slavery 

Sec Arrian, Anabaus of Alexander, Diodorus Siculu*^, G Grote, 
HtUory of Greece (1906), The Cambridge Ancient History, vol vi 
(1937) (J F C F ) 

TYRE The tyre of a wheel is the outer circumferential por- 
tion that rolls on the ground or the track prepared for it Rail- 
way vehicle wheels usually have hard steel tyres, which together 
with the hard steel rail give the maximum endurance and the 
minimum rolhng resistance The common tyre made for the 
extenor nm of non-motor road vehicles serves to hold together 
the parts of the wheel and resists wear m travelling It is ordi 
nanly made of iron or steel, and consists of a flat hoop formed 
so as to fit tightly over the exterior of the wheel, it is expanded 
by heat and placed on the wheel while hot so th it when cooled 
it is tightened by contraction It may also be bolted to the nm 
of the wheel The chief considerations are strength and durabilit} 
In bicycles, motorcars, and other road vehicles in which freedom 
from vibration and shock is desired, solid or pneumatic rubber 
tyres are employed 

The principle of the pneumatic tyre was patented by Robert 
William Thompson m England in 1845, in France the following 
year and m 1847 in the United States Thompson's patent sub 
stantially covers the tyre as it is known to day It showed a non- 
stretchable outer cover and an inner tube of rubber to hold air 
An early set of tyres made on this basis covered 1,200 miles when 
placed on an English brougham 

Almost half a century later when the bicycle became popular, 
pneumatic tyres were revived by John Boyd Dunlop of Belfist, 
Ireland He obtained certain patents in 1888 and 1889 on Eng 
lish bicycle tyres A year after Dunlop’s patents were issued, 
Charles K Welch patented a tyre shoe of fabric having wire 
edgts and a nm to clinch the shoe and hold it to the felloe of 
the wheel About this time, William Erskine Bartlett, an Ameri- 
can livmg in England, patented a tyre which did not necessitate 
wire chnehers The thread or cord tyre was patented by John 
Fullerton Palmer m England Pneumatic lyres were first applied 
to motor vehicles by a firm of French rubber manufacturers, 
Michelm and Company After some improvements were made, 
rubber tyres were adopted by Panhard and Levassor and other 
French automobile manufacturers 

RUBBER TYRE MANUFACTURE 

Rubber tyres may be considered m two classes — 

(a) Solid or cushion tyres being those in which the rubber 
compound of which they arc formed, fulfils the combined func 
tions of carrying the load, absorbing the shocks of meetmg road 
surface irrcgulanties, and resisting abrasion 

(b) Pneumatic tyres— being those in which the load is carried 
and the shocks absorbed by compressed air The structure of the 
pneumatic tyre is primarily designed to provide a non extensible 
covering with air proof lining to contain and restrain under com 
pression the column of air This covering is provided with a 
rubber tread portion which takes up the abrasive wear ot road 
contact and protects the contained column of compressed air 
Such a structure has, as distinct from a sohd rubber or cushion 
tyre, no capacity in itself either to carry load or to absorb 
shocks It is entirely dependent on the contained compressed air 
to enable it to function, and is therefore correctly named a 
“pneumatic” tyre 

Solid Tyres have been made m a wide variety of forms, and 
have been developed from a mere covering of the periphery of 
small wheels with a stnp of vulcamsed rubber, and the cementing 
of a round cord of solid rubber into a concave metal nm, as in 
the earliest forms of rubber tyres used on bicycles and tricycles 
to the modem soUd and cushion tyres used on the heaviest types 
of modern road transport 
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Solid rubber tyres have been made for all types of road 
vehicles, they were the equipment of the earhest motor cars 
The many forms m which they were produced, differed 
pnncipally m the adaptation of the tyre to a method of attach- 
ment to the wheel In the mam, the attachments have been of 
two types, one in which the tyre was provided along the sides 
of the base with beads or recesses which were adapted to engage 
with lips or mturned edges formed on the 
metal rim This form of tyre and run was 
ustd mainly in the smaller siaes for lighter 
work The stresses imposed by the heavier 
and faster motor vehicles demanded a fix 
mg which secured the whole base of the 
tyre to its rim, and this resulted in the 
production of the metal base band type in 
which tht rubber tyre is mounted on and i — s t a n o a r o 
vulcanized to an endless njetal ring of the rubber tyre 
full width of the base of the tyre Such metal base bands have 
to be of a substantial thickness to withstand the hydraulic pres 
sure used to force the band with its tyre over the periphery of 
the wheel A pressure of lo to 30 tons is employed for this 
purpose and a tyre so applied remains fixed to its wheel for the 
period of its life 

Simple though the structure of a solid tyre may appear, it is 
really one of the most difficult problems of the tyre manufacturer 
Th( difficulties he in combining in one tyre a rubber compound 
which, whilst having reasonable cushioning properties, is capable 
of carrying heavy loads at the high speeds of modern road trans 
port This demands a rubber compound with a maximum re- 
sistance to abrision and cutting, which will also best resist the 
development of high internal temperatures under the pounding 
of high speed running on the road 

Ihere are limits to the capacity of rubber compounds m these 
directions, which is one of the factors now tending to the dis 
placement of solid rubber tyres by large pneumatic tyres 
Cushion Tyres — ^This is a title somewhat loosely applied to 
variations of the solid rubber tyre in which the object of the 
maker is to provide a tyre which will deflect more under its 
running lo id, and yield more to shocks than the solid tyre 

Solid tyres have thus been made from a much softer rubber 
compound Another device is the provision of cavities in the mass 
of the solid lyre In some cases the cavities take the form of cir- 
cumferential hollows moulded in the centre of the tyre, in other 
types hollows are moulded in the external surface of the tyre 
walls, and again in others, hollows are moulded transversely in 
the tyre section In all the purpose is to allow more displacement 
of the tyre tread under a given 
load This provides greater cush 
loning against shocks, but of 
course, the load carrying capac- 
ity of the tyre is reduced 
The principal attraction of the 
cushion tyre to users, is the 
freedom from the risk of failure 
by puncture associated with the 
use of pneumatic tyres The im 
proving pneumatic tyre is gradu- 
ally displacing both cushion and 
solid rubber tyres 
PneumaUc Tyres — ^Whilst 
Ihompbon (Patent No 10990 of 
1845) was the first to conceive 
the possibility of supporting a 
column of compressed air, and did in fact equip a horse-drawn 
brougham with $ in air inflated tyres, it was to J B Dun- 
lop (Patent No 10607 of 1888) that the introduction of the 
pneumatic tyre must be credited, for from the production of 
his first crude inflated tyres at Belfast in 1888, the manufacture 
of pneumatic tyres has continued without break, with constant 
improvement m the product, until today it is essential to all high 
speed road motor transport, and has remained since its intro- 
duction the only equipment of cycles of all forms 


The simplest form of pneumatic iyxt is that known as the 
single-tube t^re It consists of an endless tube of rubber-coated 
cotton fabric having on its inner face an air-proof rubber hnmg, 
and on its <iuter surface a covering of rubber sufficient at the base 
and sides to protect the fabric from wet or damage, with an addi 
tional thickness of rubber on the tread portion to resist road 
wear, the whole being vulcanised together in a mould under fluid 
pressure supplied to the inside of 
the tyre 

Repair of single tube tyres is 
effected m the case of small 
punctures by injecting a quick 
drying rubber solution through 
the puncture, but m the case of 
serious cuts or damages, necessi- 
tates the attention of an expert 
workman and involves revulcan- 
laation of the repair Tyres of 
this type have disappeared from 
use, except m America where 
they are still used on bicycles 
They never had any considerable 
use as equipment for motor cars 

The necessity for a ready 
means of repairing punctures re „ or u s co 

suited in tyres taking the form of 3 — cross section of a 

a separate inflatable inner tube, double clincher bicycle casing 
with a detachable outer cover ***** 

Out of a multitude of types of detachable covers introduced in 
the early nineties, two emerged — the Wired On type and the 
Beaded Edge type 

The wired on type quickly secured a dominating position m 
respect to cycle tyres, but in the earlier years of the motor in 
dustry it was the beaded edge type which was universally used 
The advantages of the wired type of tyre for use on motor 
vehicles were recognised for a considerable period, but the rapid 
growth of the motor car industry made it very difficult to intro 
duce a type of tyre demanding a nm differing from that so gen 
eraily m use for the beaded edge type of tyre Protracted com 
petition over a period of years has only recently resulted in a 
complete victory for the wired edge type of tyre The beaded edge 
has now been almost entirely dropped 

With the standardization of all tyres to one type (the wired or 
straight side type) the design of nm applicable to such tyres has 




Fig 4 •— wired or STRAtQ;iT SIDE PNEUMATIC TYRE ON FLAT BASE 
RIM WITH DETACHABLE FLANGE 

undergone some change In America the straight side nm of the 
flat base type has been most commonly used Its construction 
varies prmcipally m the method of mounting the tyre and m 
attaching the nm to the wh^el Some of these rims are made with 
a loose flange of a self -locking type , some have two loose flange^ 
with a separate locking nng, and there is also the transversely 
split type They all require the use of a ‘‘flap” or band of rubber 
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Fig 2 — CROSS section of cush 
ION truck tyre showing u>ck 
INO ring 

road vehicle on a contained 
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or rubberized fabnc to cover the line of contact between the 
beads and the nm to prevent chafing of the inner tube A nm 
which embodies the principle of the Welch tyre of 1890, and 
which has been continuously used for cycle tyres and known as 
the well base or drop centre nm, has now been largely adopted 
for motor cars in England, and to a limited extent m America 
This nm has neither the loose flange nor the transverse split 

— These well base rims are much 

BRfAKER lighter and less complicated than 

S the flat base nms, and enable the 

tyres to be very readily and eas 
ily mounted and dismounted 
The method is well known to all 
cyclists, and may be briefly de- 
scribed as depressing the endless 
wired edge of the tyre into the 
^£;^ U of the nm at one point m its 
circumference — this allowing the 
wired edge to be lifted over the 
idge of the rim at the opposite 
point of Its circumference 
Cord and Canvas lyres — 
Nearly all pneumatic tyres to 
day, whether for cycles, motor 
SY counTisY OF u 6 RUBBER CO cyclos, privato ciTs, buscs or 

Fig 5 — CROSS section of a commercial vehicles, arc cord 
MOTOR COACH PNEUMATIC TYRE tyres, that IS to say, the use of 
FLAP AND RIM ^ fabnc constitutcd wholly or al- 

most wholly of warp, is universal 

Ihgh Pressure and Low Pressure {or Balloon) AVhen 

motor l>rcs were being almost exclusively made of square woven 
(otton fabric, the dimensions of the various sizes of tyres re 
quired for carrying certain loads had become fairly well stabilised, 
and equally the inflation pressures necessary for each size of tyre 
had also been uniformly accepted 
The superiority of the cord type, due partly to the cord con 
St ruction and partly to its increased sectional dimensions led to 
further developments in which the sectional sizes of tyres were 
still further increased, and, as the larger the section of the tyre 
employed to carry a given load the lower the inflation pressure 
necessary within that tyre to support the load, these larger tyres 
could be made with considerably thinner retaining casings be 
cause of the lower inflation pressure which they had to withstand 
Such larger tyres quickly received the name of balloon tyres — 
a title naturally suggesting itself to an observer struck by the 
abnormal dimensions of the tyre The name balloon quickly be 
came very generally applied to | tread rubber ANfisKio'n 

ill tyres of larger sectional di \ 

mensions and employing lower 

The baUoon or low pressure 

motor tyre has demonstrated its ' iL 1 J 

superior cushioning properties to J J 

motorists generally, and to day X jj/M 

low pressure tyres arc the stand ^ 
ard eouipmcnt of all private ^ 


As IS commonly the case when wire covewnc | 

a change of this character is by courtesy of u s rubber co 
made, there was a tendency to go Fig 6 —step down section of a 
to extremes Many of the first balloon automobile tyre 
low pressure tyres were made with casings of extreme thinness, 
with the result that the disadvantage of extremely thin casings of 
the largest dimensions quickly demonstrated the disadvantages 
of such tyres under average service conditions Their liability to 
accidental damage was too marked, they required the maintenance 
of their inflation pressure within very close limits, and a small de 
parture from the proper figure resulted m excessive and erratic 
tread wear and frequently produced senous difficulties in the steer 
mg control of vehicles 

However, these difficulties have all been overcome, and the 
standard tyre equipment today represents only a small sectional 
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Fig 7 — CROSS section of 


increase m dimensions over the original cord tyres, now referred to 
as high pressure tyres, and the inflation pressures commonly used 
are of an order intermediate between those pressures employed in 
high pressure cord tyres, and those u'-ed m some of the cirlier 
balloon tyres, the result bting that the user todiv stcurts an irn 
pioved cushioning without sacrificing anything ot the durability 
of the high pressure cord tyre 

Precisely similar development in respect to the pneumatic tyie 
equipment employed upon the hetvier types of passenger and 
goods carrying vehicles is also being earned out, and in this case 
makers art profiting by their eirhcr experience with low pressure 
tyres for private cars in avoiding 

Q extremes both in dimensions, 

casing thinness and lowness of 
inflation pressure 

Briefly, the construction of a 
pneumatic tyre can be surnmar 
ized as consisting in — first the 
preparation of the cord material 
which IS now a specialized opeia 
tion on which many of the larg 
est cotton mills in the world are 
exclusively employed The cord, 
after passing from the cotton 
mills, IS first treated in the lyre 
factory by a coating of rubber 
„ applied to both sides of the 

sheets of cord fabric These rub 

benzed sheets are then cut into 

Fig 7 — CROSS section of a bias strips of suitable widthsi, 
STRAIGHT SIDE AEROPLANE TYRE and bfought to casc building ma 
ON A DROP CENTRE RIM chincs on whu h the casing is 

built up, and the wire rings which retain the finished cover upon 
its nm, arc enclosed within the edges of the casing Various de 
tails of fabric and rubber are added in the form of chafing strips 
filler strips, rubber insulation plies and cotton breaker strips ind 
finally the tread and side wall coverings are added, the whole form 
mg a tyre cover m i raw state 

In some cases this structure is built up to approximately its 
finished shipe and m others is built up as a wide flat endless band 
which is aftcrwirds given its approximate finished shape by being 
subjected to a separate shaping process 

Such covers are then mounted upon an inflatable bag and the 
whole enclosed m steel moulds The moulds are then introduced 
into a vulcanising vessel, where the bag within the raw tyre is 
inflated with air, steam or hot water, according to the particular 
process used and the whole subjected externally to high tem- 
perature steam which effects a process known as ‘ vulcanisation 
Heat IS supplied ior vulcanising only from outside the moulds 
when air is used in the bags When hot water or steam is used the 
tyre is heated from both sides and more uniform heating through 
out the tyre is secured Leakage of air into the steam around the 
moulds will reduce the heat transfer senousl> and cause irregu 
laritics of vulcanisation This process of vulcanisation uncler 
pressure results in the moulding of the tyre into its finished 
form, uniting all parts firmly together, and producing within the 
rubber mass certain reactions between the rubber and the sulphur 
and other ingredients which have been previously incorporated m 
the rubber, resulting in a tough and durable product 

Inner tubes are made by various processes — all of which how- 
ever, necessitate the formation of the tube first m the raw state 
from a mixture of rubber with the necessary vulcanising and 
compounding materials Such a raw tube is afterwards vulcanised 
sometimes on tubular mandrels and sometimes in closed metal 
moulds The tubes arc of course fitted with non return valves 
Non skid Devices — In the earlier days of the pneumatic tyre, 
treads were plain and no attempt was made to provide any greater 
hold upon road surfaces than that due to the coefficient of friction 
as between rubber and road surface 
An early attempt, popular for many years, to avoid slipping 
difficulties, consisted m providing the tyre tread with several 
rows of hardened steel studs These were efficient on certain 
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types of road surface, but were highly dangerous on others 

Modern tyres are invariably provided with some form of de- 
sign moulded into the rubber of the tread The designs employed 
are numerous, each maker has his own design, in fact, frequently 
a number ot designs, although it is di6^cult to find m many of 
them any special advantages The value of the non skid vanes 
greuiy in relation to the particular type of road surface on which 
It IS running, and a design will vary in its ability to resist a forward 
slip or a side slip, or a combination of both The tyre maker has 
of necessity to consider m his tread design, in conjunction with 
the wearing capacity of the tread as a whole, not its non skidding 
properties alone, but its average capacity for holding the road 
surface under all conditions 

Rolling Resistance in Tyres^The rolling resistance of all 
tyres, whether of the solid, cushion or pneumatic type, is affected 
by a number of different factors which may be divided into two 
groups — 

(1) Internal factors 

(2) External factors 

1 Inhmal Factors — 

(a) Solid and Cushion Tyres 

The type of rubber used is the most important factor 
High internal fnction will cause rapid heating of the tyre 
and may possibly lead to internal disintegration Ihe 
condition is aggravated if the rubber is soft and the tyre 
runs under a large deflection A high heat conductivity is 
also desirable so that the heat generated has the best pos- 
sible chance of escaping to its surroundings 
The power consumption of a solid tyre of 120 mm sec 
tion running at 20 m p h under a load of 3,300 lb may 
vary from 0 5 hp to over 2 hp according to the quality 
of the rubber mixing used 

(b) Pneumatic Tyres 

About 50% of the power losses in a pneumatic tyre occur 
in the tread, and m selecting the tread quality, this point 
must be borne m mind 

Other internal factors affecting pneumatic tyres are the 
type and thickness of insulation rubbers used between the 
fabric layers and the type and method of building of the 
materials used m the casing 

2 Exterml Factors 

Both in solid and pneumatic tyres, the piower consumption 
of a given tyre is very nearly proportional to its speed, 
other things being equal 

Increase m the load causes an increase in the running de 
flection and a consequent increase m power consumption 
In pneumatic tyres a reduction of inflation pressure pro 
duces the same effect 

A hot tyre has a lower rolling resistance than a cold tyre, j 
consequently, if a tyre is run at a constant speed as it j 
warms up the power consumed falls off until it eventually 
reaches a steady value at which the amount of heat gener 
ated IS just sufficient to balance the losses by radiation and 
conduction 

In the case of touring cars running at normal speeds, the power 
losses in the tyres do not represent more than 30 or 40% of the 
total power losses m the whole car The power consumed by 
small cord tyres in section) under normal conditions of 

load and inflation pressure and at a speed of 25 mph is of the 
order of 0 6 to o 9 h p per tyre 

The four d" tyres of a heav> racing car travelling at 200 m p h 
may absorb as much as 15 hp each, or a total of 60 hp 

Bibliography — Most of the published matter dealing with tyres, 
takes the form of articles concerned with purely technical phases of the 
processes of manufacture and the preparation of materials etc These 
are to be found m the various technical journals associated with the 
rubber manufacturing, chemical and motor car industries Of published 
work dealing with tyres themselves the following are of the most gen- 
eral interest A Michelin, “The Pneumatic Tyre Its Application to 
Autocars and Horsedrawn Carriages’* (paper read before the French 
Society of Civil Engineers), in The Autocar vol 1 pp 4g5, 507, 522 
534 j S 45» S^ 7 } 603, 698 (1895) , S F Edge, “Pneumatic Tyres as Applied 
to Automobiles” (paper read before the Automobile Club), in The 
Autocar vol iv pp 213-218 (March 1899) , W H Pauli, “Pneumatic 
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Tyre” (paper read before Cycle Engineer’s Institute) in /Voerediwjfs 
Cycle Engineer’s Institute, pp 44-70 (igoi) , H C Pearson, Rubber 
and all about Them (New York, 1906) , A Healey, “The Tyre as 
Part of the Suspension System** (London, 1926) , reprint of paper read 
before the Institute of Automobile Engineers, 1924, C Macbeth 
“Pneumatic Tyres for Heavier Loads,” Journal of Institute of Auto 
mobile Engineers, pp 549-562 (March, 1926) , W L Holt and P 1 
Wormeley, “Endurance Tests of Tyres,” U S Bureau of Standards 
Technological Papers, vol xx No 318, pp 54S-551 (May 1926) , H O 
Duncan, “The Story of Pneumatic Tyres, Experiments, Patents and 
Finance,” World on Wheels, pp 583-622 (Pans, 1926) , W C Geer, 
“The Bicycle Tyre, Pneumatics and SoUds,” Retgn of Rubber, pp 120- 
167 (London, 1926) , H C Pearson, “Pneumatic Tires,” An Encyclo 
pedia of Tyre Manufacture, History, Processes. Machinery, Modern 
Repair and Re-buildikg, Patents, etc (New York, 1926) , “Tyres and 
I the Causes of Tyre Wear,” Journal of Society of Automotive 
ne^s, vol XX, pp 790-792 (1927), “Use and Care of Automobile 
Tires,” US Bur of Standards Cfrcwfor JVo 341 (1927) (W H P ) 

TYREE^ island of the Inner Hebndes, Argyllshire, Scotland 
Pop (1921), 1,716 It IS situated fully 2 m SW of Coll, the 
isle of CJunna lying in the channel between the two islands, and 
has an extreme length from north east to south-west of nearly 
12 m and a breadth varying from i m to 4-J: m Carnan Mor (460 
ft ) IS the highest point , there are several lakes On the south 
western point of Balephuill bay are rums of St Patrick’s temple, 
besides duns and chapels, an ancient underground dwelling w'ls 
found in 1916 Steamers call from Oban regularly at the small 
harbour of Scannish Horses are bred on the island Marble 
has been worked Skerryvore, a lonely rock in the Atlantic, with 
a lighthouse, 14 m south west, belongs to the parish of Tyree 

TYROL- see Tirol 

TYRONE, EARLS OP. see O’Neill^ Irish Family 

TYRONE, a county of Ireland in the province of Ulster 
bounded north and west by Donegal, north east by Londonderry 
east by Lough Neagh and Armagh and south by Monaghan and 
Fermanagh The area is ^06,658 acres or about 1,260 sq m Pop 
(1926) 132,777 Running along the north eastern boundary with 
Londonderry are the schist ridges of the Sperrm Mountains 
(Sawel, 2,240 ft , and Meenard, 2,061 ft ) Most of the south of 
the county is occupied by sandstone formations Mullaghearn 
north east of Omagh, reaches 1,778 ft South of Cloghcr a range 
of hills, reaching 1,255 ft in Sheve Beagh (Upper Carboniferous 
sandstones and shales), forms the boundary between Tyrone 
and Monaghan 

From Coalisland to Dungannon true Coal Measures appear 
This coalfield includes one seam 9 ft thick at Coalisland, less 
important coals occur m the Millstone Gnt senes at Dungan 
non The field doubtless continues eastward under the Triassic 
sandstone that stretches towards Lough Neagh The pale clays 
probably Pliocene, of the southern shore of the lake cover the 
fiat land east of Coalisland, and are several hundred feet thick 
North of Stewartstown, near Tullaghoge, a very small patch ot 
Magnesian limestone contains Permian manne fossils, and, far 
ther north, the county includes part of the basaltic plateaux, pro 
tecting Chalk, which extend into co Londonderry 

The Foyle forms a small portion of the western boundary of the 
county, and receives the Mourne, which flows northward by New 
ton Stewart The principal tributaries of the Mourne are the 
Strule (constituting its upper waters), the Derg from Lough 
Derg, and the Owenkillew, flowing westward from Fir Mountain 
The Blackwatcr rises near Fivemiletown and forms part of the 
south eastern boundary of the county with Monaghan and Armagh 
Lough Neagh bounds the county on the east Lough Fea is situ 
ated m the north-west, and there are several small lakes near 
Newtown Stewart 

Tyrone became a principality of one of the sons of Niall of 
the Nine Hostages m the 5th century, and from his name— Eogan 
—was called Tir Eogan, gradually altered to Tyrone From 
Eogan were descended the O’Neals or 0’Ne;ils and their numer 
ous septs The family had their chief s^at at Dungannon until 
the reign of Elisabeth, when it was burned by Hugh O’Neill to 
prevent it falling into the hands of Lord Mountjoy The earldom 
of Tyrone had been conferred by Henry VIII on Conn O’Neill, 
but on his death, when the earldom should have descended to hi*^ 
heir Matthew, baron of Dungannon, another son, Shane, was pro 
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ckinjed chief with the consent of the people Shane defied English 
authonty, but his forces were defeated near the nver Foyle m 
1567, and shortly afterwards he was himself killed Tyrone was 
one of the counties formed at Sir John Perrot’s shiring of the 
unreformed parts of Ulster, but his work was interrupted by the 
rising of Hugh O’Neill m 1596 During the insurrection of 1641 
Charlemont Port and Dungannon were captured by Sir Phehm 
O’Neill, and m r645 the parliamentary forces under General 
Munro were defeated by Owen Roe O’Neill at Benburb At the 
Revolution the county was for a long time m the possession of 
the forces of James II 

Raths are numerous m the county There is a large cromlech 
near Newtown Stewart, another at Tarnlaght near Coagh and 
another a mile above Castlederg At Kilmeillie near Dungannon 
are two stone circles There are some rums of the ancient castle 
of the O’Neills, near Benburb , mention may also be made of the 
rums of the castles of Newtown Stewart, Dungannon, Strabane 
and Ballygawley The hill pastures support a large number of 
young cattle Oats, potatoes and turnips are the principal crops 
The cultivation of flax, formerly an important industry, has 
greatly detenorated Poultry keeping is a growing industry There 
are manufactures of linens and coarse woollens (including blan- 
kets), brown earthenware, chemicals whiskey, soap and candles 
are also made There are a few breweries and distilleries 
Branches of the Great Northern railway from Portadown (Co 
Armagh) and Dungannon m the south east, and from Enniskillen 
(Co Fermanagh) and Iintona, unite at Omagh, whence a line 
proceeds north by Newtown Stewart and Strabane to London- 
derry From Dungannon a branch runs north to Cookstown, 
where it joins a branch of the Northern Counties (Midland) 
railway From Victoria Bridge on the Londonderry line the 
Castlederg light railway serves that town The south of the 
county IS served by the Clogher Valley light railway Water com- 
munication includes Lough Neagh, and the Blackwater entering it, 
and navigable to Moy, whence the Ulster canal skirts the boundary 
of the county with Co Armagh to Caledon 
The administrative counties of Tyrone and Fermanagh together 
return 8 members to the Parliament of Northern Ireland and 2 
members to the Parliament of Great Britain 
TYRONE^ a borough of Blair county, Pennsylvama, USA, 
IS m NE of Altoona, on the Little Juniata river and Federal 
highways 220 and 322, served by the Pennsylvania railroad Pop 
(1920) 9,084 (94% native white), 1928 local estimate 12,000 
The borough is 910 ft above sea level, in an agricultural and 
lumbering distnct, with deposits of limestone, iron and zme 
It IS a distributing point for coal from the Clearfield region The 
village was platted in 1851 and incorporated in 1857 
TYRRELL, GEORGE (1861-1909), Irish divine, was born 
m Dublin on Feb 6, 1861 He was educated under Dr Benson at 
Rathmines School and entered Trinity College in 1878 He was 
greatly influenced by the writings Of Cardinal Newman, and early 
m 1879 entered the Roman Catholic Church In 1880 he joined the 
Society of Jesus and became teacher of philosophy at Stonyhurst 
He had i keen sympathy with the difficulties experienced by the 
ordinary lay mind m trying to reconcile tiic conservative element m 
Catholicism with the principle of development and growth, and in 
The Fatth of the Mtlhons, Hard payings and Nova et vetera he 
attempted to clear them away Tyrrell privately circulated among 
his friends writings in which he drew a clear line of distmction be- 
tween religion as a life and theology as the incomplete interpre- 
tation of that life One of these, the Letter to a Professor of 
Anthropology y was translated without his knowledge into Italian, 
and extracts from it were pubhshed in the Comere della Sera of 
Milan in Jan 1906 For at least eight years before this he had 
been more or less in conflict with the authorities of his order, 
through his sympathy with “modernist ’ views, but the publication 
of this letter (afterwards issued by Tyrrell as A Much Almsed 
Letter) brought about his expulsion from the order in Feb 1906 
“The conflict,” he wrote, “such as it is, is one of opinion and ten- 
dencies, not of persons, it is the result of mental and moral 
necessities created by the antitheses with which the Church is 
wresthng m this period of transition ” Tyrrell found no bishop 


to give him an ecclesiastical status and a celebret, and he never 
regained these privileges In July 1907 the Holy Oflice pubhshed 
its decree condemning certain modernist propositions, and ir 
September the pope issued his encyclical Pasctndi Gret^is Tyrrell s 
criticism of this document appeared m The Ttmes on Sept and 
Oct I, and led to his virtual excommunication from the ( hurch 
On July 6, 1909, he was suddenly taken ill, on the loth he re 
ceived conditional absolution from a pnest of the diocese of 
Southwark, and on the 12th extreme unction from the prior of 
Stornngton His intimate friend, the Abb6 Bri^mond gave him 
absolution being with him at his death on July m 1909 
His works include Lex Orandt (iQo^) Lex Credendts (iqo6) 
Ihrott^k Scylla and Charybdts (1907), Medtaevalism (1908) and 
ChrtsUaniiy at the Cross Roads (1909) 

See the estimates by Baron F von Hugel and Rev C h Osborne 
in The Htbbert Journal for Jan 1910, also the obituiry in The Tmes 
(July 16, 1909), and the Ltfe, by M D Petre 
TYRRELL, SIR JAMES (d 1502), the su]>posed murderer 
of the English king Edward V and of his brother Richard 
duke of York, was a son of William Tyrrell and a grandson of 
Sir John Tyrrell (d c 1437) who was treasurer of the royal 
household and was on three occasions Speaker of the House of 
Commons The family is said to descend from Walter Tire I, 
the murderer of William Rufus During the Wars of the Roses 
James Tyrrell fought for the Yorkists, in 1471 he was knighted 
and in 1477 he was member of parliament for Cornwall With 
regard to his share m the murder of the prince m 148^ he 
appears to have been selected by Richard III and sent to the 
Tower of London, where he supervised the crime y,hKh was 
earned out by his subordinates Afterwards he received several 
appointments from Richard and was sent to Flanders He was 
also employed by Henry VII and was made governor of Guisnes, 
but he seems to have incurred the king’s displeasure through his 
friendship with Edmund de la Pole earl of Suffolk Having been 
treacherously seized he was conveyed to England and was ex 
ccuted on the 6th of May 1502 Just before his death he made a 
confession about the murder of the i)nnces 
TYRTAEUS, Greek elegiac poet lived at Sparta about the 
middle of the 7th century b c According to the older tradition 
he was a native of the Attic deme of Aphidnae and was invited 
to Sparta at the suggestion of the Delphic oracle to assist the 
Spartans in the second Mcssenian war I ater accounts reject his 
Athenian origin but it is admitted that Tyrtaeus flounshed duiing 
the second Messenian war (c 650 b c ) — a period of musical and 
poetical activity at Sparta, when poets like Terpander and 
Thalelas were welcomed — that he not only wrote poetry but 
served m the field, and that he endeavoured to compose the m 
ternal dissensions of Sparta (Aristotle, Politico, v 6) About 12 
fragments (three of them complete poems) arc preserved They 
are mainly elegiac and in the Ionic dialect, wntten piaitlv in praise 
of the Spartan constitution and King Theof)ompus (hvvofXLa)^ 
partly to stimulate the Spartan soldiers to deeds of heroism in 
the held ( TwoBr^Kac — the title is, however later than Tyrtaeus) 
The interest of the fragments preserved from the hwofita is 
mainly historical, and connected with the first Messenian war The 
*T 7 ro 6 rjKaL were very popular in the arm> (Athen xiv 6^0 I ) 
Of the marching songs ( E/x^ari^pta), wntten in the anapiaestic 
measure and the Doric dialect, only scanty fragments remain 
Verrall {Classical Review, July 1896, May 1897) definitely places 
the lifetime of Tyrtaeus in the middle of the 5th century b c , while 
Schwartz {Hermes, 1889, xxxiv ) disputes the existence of the poet 
altogether, sei also Macan in Classical Review (Feb 1897) H Wcil 
Rtudes sur lantiquiti grecque (1900), and C Giarratani Ttrteo e i 
suotcarmt (rgoO There are English verse translations by R Polwhclt 
(1792) and imitations by H J Pyc px>ct launate (t 79S) and an 
It than version by F Cavallotti with text introduction and notes 
(1898) The fragment beginning TeOi^ajufi'at yap ha\6i' has been 
translated by Thomas Campbell, the poet 
TYRWHITT (urTt), THOMAS (1730-1786) English 
classical scholar and critic born March 27 1730 m London 
where he died Aug 15, 1786 He was educated at Eton and 
Queen’s college, Oxford In 1756 he was appointed under secre 
tary for war, m 1762 clerk of the House of (Commons His princi 
pal classical works are Fragmetita Plutarchi II tnedita (177 
from a Harleian ms , Disscrtaho dt Babrw (1776)? containing 
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some fables of Aesop, hitherto unedited, from a Bodleian ms , the 
pseudo Orphic De lapidtbtis (1781), which he assigned to the age 
of Constantins, Conjecturae tn Strabonem (1783), Isaeus De 
Menechs heredUate, editio pnnceps (1785), Aristotle’s Poettca, 
his most important work, published after his death (1794) Spe- 
cial mention is due of his editions of Chaucer’s Canterbury Tales 
(1775-78) , and of Poems i supposed to have been written at Bris- 
tol by Thomas Rowley and others tn the Fifteenth Century (1777- 
78), with an appendix to prove that the poems were all the work 
of Chdtterton In 1782 he published a Vindication of the Appen^ 
dtx While clerk of the House of Commons he edited Proceedings 
and Debates of the House of Commons, 1620-21 from the orig- 
inal ms m the library of Queens’ college, Oxford, and Henry 
Elsynge’s (1598-1654) The Manner of holding Parliaments tn 
England 

TYTLER, ALEXANDER FRASER, Lord Woodhousf 
LEE (1747-1813), Scottish judge, was born at Edinburgh on Oct 
15, 1747, the son of William Tytler He was called to the Edin- 
burgh bar in 1770 His first work, a supplement to Lord 
Karnes’s Dictionary of Decisions, entitled The Decisions of the 
Court of Session, was published m 1778, and a continuation ap- 
peared in 1796 In 1780 he was appointed a professor of um 
vcrsal history at Edinburgh His lectures appeared finally m 1801 
as Elements of General History In 1790 he was appointed judge- 
advocate of Scotland, and wrote a Treatise on the Law of Courts- 
Martial In 1801 he was raised to the bench as Lord Woodhouse- 
lee He died at Edinburgh on Jan 5, 1813 

Besides the works already mentioned, he wrote Life and Writings 
of Dr John Gregory (1788) , Essay on the Principles of Translation 
(1790) , a dissertation on Final Causes, prefixed to his edition of 
Dcrham^s Physico Theology (1799) , a political pamphlet entitled 
Ireland profiting by Example (1799) , an Essay on Laura and Petrarch 
(1801) , and Memoirs of the Life and Writings of Henry Home of 
Karnes (1807) 

TYTONIPAE see Barm Owls 

TYUMEN, a town in the Uralsk Area of the Russian S F S R , 
m 57® 15' N , 65® 18' E , on the Tura river, which is difficult for 
navigation owing to its shallowness, though dredging has some 
what improved it, it is usually ice free from May 8 to Nov 15 
Pop (1926) 50,161 The highway across the Urals passes through 
the town, jind the railway links it with Sverdlovsk and Omsk In 
1580, Yermak wintered on the site and in the following year 
captured Isker or Sibir, the fort from which Siberia took its 
name, the fort of Tyumen was established in 1585 Later it be 
came the centre for the colonisation of the Tura, Tavda, Tobol and 
Ob rivers, but was superseded by Chelyabinsk, which had a rail 
way link earlier than Tyumen In 1893 the first dairy farm was 
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begun near Tyumefi by the English wife of a Russian, and this led 
to the immediate and rapid development of that industry m west 
em Siberia It has the largest tanning and leather industry in 
Sibena and has smelting works, saw-mills, match factories and 
steamer and boat building yards Wool is dressed, and there are 
potteries The koustar (peasant) industries include cooperage, 
the making of carts, furniture, sledges, horse-collars and wooden 
household utensils The Tyumen carpets, with bright floral and 
animal designs are famous, the former Samoyede vegetable dyes 
are being replaced by aniline The ploughs of the kamen volost 
are also noted 

TZETZES, JOHN, Byzantine poet and grammarian, flour 
ished at Constantinople during the 1 2th century a d Tzetzes has 
been desenbed as a perfect specimen of the Byzantine pedant 
Excessively vain, he resented any attempt at rivalry, and violently 
attacked his fellow grammarians Owing to want of books, he was 
obliged to trust to his memory , hence he is to be used with caution 
But he was a learned man, and deserves gratitude for his efforts 
to keep up the study of ancient Greek literature Of his numerous 
works the most important is the Book of Histones, usually called 
Chtltades (“thousands”) from the arbitrary division by its first 
editor (N Gerbel, 1546) into books each containing 1,000 lines 
(it actually consists of 12,674 lines in “political” verse) It is a 
collection of literary, historical, theological and antiquarian mis 
cellanies, subsequently re-edited by the author with marginal 
notes The Chdiades is based upon a collection of letters (107 
m number) which arc addressed partly to fictitious personages, 
and partly to the great men and women of the writer’s time They 
contain a considerable amount of biographical details He is the 
author of the Iliaca, an abridgment of and supplement to the Iliad 
in 1676 hexameters, and the Homeric Allegories, dedicated to 
the empress Irene, two didactic poems m which Homer and the 
Homenc theology are explained on euphemistic principles Tzetzes 
also wrote commentaries on Greek authors, for instance, on the 
Cassandra or Alexandra of Lycophron (ed C G Muller, 1811) 
m which his brother Isaac probably helped him He is our earliest 
authority {Chd 3, 88, 339-48) for the story of the beggary of 
Belisanus Mention may also be made of a dramatic sketch in 
iambic verse in which he describes the wretched lot of the learned 

Editions — Chiliades Corp Poet Grace (Lyons, 1612) , ed Kiess 
ling (1826) Ihaca ed I ehrs & Dubner (Pans, 1868) Allegories m 
Matranga Anecdota Graeca vol i (iS^jo) , Scholia to Lycophron, ed 
Miiller (1811) 

For the other works of Tzetzes see J A Fabncius, Bibliotheca 
graeca (ed Harles), xi 228, and C Krumbacher, Geschichte der 
byz Lit (2nd ed , 1897), monograph by G Hart, “De Tzetzarum 
nomine, vitis, scriptis,” m Jahn’s Jahrbucher ftlr classtsche Phtlologte 
Supplementband xii (Leipzig, 1881) 
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0 “1 In the Semitic alphabet the letter Y was 
sixth m order, and represented a labial spirant 
(equivalent to English v or w) The Greeks used 
the letter to represent a vowel and placed it last 
in their aphabet following J (tau) In the place 
-J occupied by y {van) in the Semitic alphabet the 
western Greek alphabets had the letter digamma p", which they 
used to represent the bilabial spirant (modern English w), a sound 
that had fallen out of use m the eastern dialects Greek forms of 
the letter were Y> V V these passed from the 

Chalcidic alphabet into Latin The form was identical in both 
the Etruscan and Lydian alphabets 
The Latins, who at first used the combination pH fo express 
the unvoiced labial spirant (English f), came under Etruscan 
influence to represent this sound by p alone Thus this letter, 
which in Greek had represented the bilabial spirant (English w) 
was no longer available, and v had to do duty for both the vowel 


NAME OF Form 

ill 

< 

Form of Utter 

FHOCNICIAN 

8C 1 200 

7 

CRETAN 

1 100 200 

V 

THERAEAN 

700 600 

V 

ARCHAIC UTIN 

700 8o6 

V 

ATTIC 

600 

V 

CORINTHIAN 

600 

Y V 

CHAUIDIAN 

600 

Y 

IONIC 

402 

V Y 

ROMAN COLONIAL 

FRE 

CLASSICAL 

AND 

CUS6ICAL 

TIMES 

V 

URBAN ROMAN 

M V 

FALI8CAN 

V 

OSCAN 

Y V 

URBRIAN 

V 

CUtSICAL LATIN 

AND ONWARDS 


u 


The development of the letter u from the earliest times to 

THE PRESENT DAY 


(English u) and the bilabial spirant (English w) In hter Latin 
before the separation of the Romance languages the bilabial passed 
into the voiced spirant equivalent to Enghsh v Meanwhile, while 
the majuscule letter retained its form y, the minuscule and 
uncial had a rounded form, e g , "U (uncial), [Ji (cursive of the 
6th century) and, later, Carolmgian It, Thus the letter passed 
into the mediaeval hands having the majuscule poihted form V 
and the minuscule rounded form u and representing two sounds, 
the vowel (u) and the spirant (v) In the later middle ages a 
differentiation took place similar to that between the letters 1 and 


; The majuscule form, being generally used initially came to 
represent the consonant, which usually occurred initially, in all 
positions, while the rounded form wis used exclusively for the 
vowel As d result a minuscule v and a majuscule U were adapted 
for use when required The differentiation was wise and useful, 
and reversed the process by which m the Latin alphabet the 
single symbol had done duty for both consonant and vowel 
In Attic Greek the sound represented by the letter was a high 
front rounded vowel (similar to French w, German u) In Latin 
the vowel was a middle high rounded one (similar to the sound 
of 00 in shoot) In modern English short u has become in most 
positions a low middle vowel closely resembling the original 
sound of short a (e g , in the words dumb) There are cer 
tain exceptions, however (tf htdl, bushy put) The long vowel 
has within the last two hundred years developed a palatal spinnt 
(the sound of y) before it, except when it follows a liquid (r or 
/) Contrast the sound of the pure vowel in the word brute 
with that in the words hugCy rebuke This change is sufliciently 
recent for such words as begin with long w (t g Umverstty) to be 
preceded, when the indefinite article is required by the form an, 
not a, showing that the sound was a pure vowel sound It is still 
so pronounced in certain esses in the United States of America 
It 18 an interesting fact that this change was exactly paralleled 
in the Boeotian dialect of Greek (B T C A ) 

UAKARI, the name of certain tropical American monkeys, 
distinguished by their short tails They constitute the genus 
Uacarta and are confined to the forests of Amazonia {bee 
Primatfs ) 

UBANGI, a river of equatorial Africa (extreme length i 400 
m ), the chief northern affluent of the Congo {qv) The Ubangi 
(otherwise Mubangi or Mobangi) enters the Congo by various 
mouths between 0° 22' and 0^ 37' S and 17® 40' and 17° 50' E 
The Ubangi is formed by the junction of the Bomu and the 
Uele (Welle), the latter rising a few miles from the western 
edge of the western rift valley, north of Lake Albert and after 
a course of 700 m it joins the Bomu at Yakoma Both streams, 
which have hitherto received numerous affluents, flow westward 
as a wide river A short distance below the junction of the Bomu 
and Uele, the Kota coming from the borders of Darfur, and 
forming the most northerly extension of the Congo basin enters 
the united stream (right) Ihe remaining tributaries, mostly on 
the right bank are smaller Below the confluence with the Kouma 
which river offers water communication to within easy reach of 
the Shan basin the Ubangi makes a great bend south and immedi 
atcly It flows between hills and passes the Zongo or Grenfell 
rapids, which are a barner to navigation save for small boats m 
flood season Above Zongo rapids the river is navigable up to the 
confluence of the Uele and Bomu and the former is navigable 
at high flood up to the Bomokandi confluence m 26® 8' 

The Uele was discovered from the north by G A Schweinfurth 
in 1870, who believed it to belong to the Chad system, but W 
Junker, who (1882-1883) followed the river to near its con 
fluence with the Bomu, showed that it belonged to the Congo 
system In 1885 George Grenfell, ascended the Ubangi as far as 
the Zongo rapids He was followed in 1 886-1 88q by the Bel 
gian, A van G^le who established the identity of the Ubangi 
with Schweinfurth’s Uele The Bomu was discovered from the 
north m 1877 by a Greek, P Potagos, and its upper course was 
followed for some distance by Junker The Ubangi and the 
Bomu form the frontier between Belgian Congo and French 
Congo, the northern banks of both streams belonging to France 
UBERWE6, FRIEDRICH (1826-1871), German historian 
of philosophy, was born on Jan 22, 1826 at Leichlmgen, In 
Rhenish Prussia, where his father was Lutheran pastor Educated 
at Gottingen and Berlin, he qualified himself at Bonn as Pnvat 
dozent m philosophy (1852) In 1862 he was called to Komgs 
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berg ns extraordinary professor, and in 1868 was advanced to the 
ordinary grade He died on June 9, 1871 His compendious, ac- 
curate and impartiil History of Philosophy has been repeatedly 
re edited At first he followed Beneke’s empiricism, and opposed 
the subjectivistic tendency of the Kantian system, maintaining m 
particular the objectivity of space and time, which involved him 
in a somewhat violent controversy His own system he preferred 
later to describe as an ideal realism, which refused to reduce 
reality to thought, but asserted a parallelism between the forms of 
existence and the forms of knowledge 

Oberwtg’s works include System der Lo^ik (1857 » Sth ed , 1882, 
Lng tiam of 3rd cd by 1 M JUmdsay, 1871) , Orundnss der Ge\ch 
der Phil (i86s--6(), 1 'th td 1923-28) , an essay (i86i) on the authen 
ticity and order ot Phto’s \vntmgs, Schiller ah HiU und Phtl (pub- 
lished by Brasch from his papers Leipzig, 1884) See F A Lange, F 
Ueberwfi, (1871) M Briscb Die Welt- und Lebensamckauung P 
Ueberwegs (Leipzig, 1889) 

U-BOAT* see SuBMARiNF Campaigns 
UCCELLO, PAOLO (1397-1475), Florentine painter His 
name wis Paolo di Dono but he was commonly called Uccello 
from his love of painting birds He was born in Florence, the 
son of a surgeon barber When about ten years of age he was 
apprenticed to Lorenzo Ghiberti, who was then engaged on his 
first doors of the 1 lorentine Baptistery It is not known who was 
Paolo’s master in painting, md only a small number of his works 
have survived He went to Venice in 1425 and designed a mosaic 
of St Peter for the fagadc of St Mark’s On his return to 
Florence in 14^3 he wis employed in the c ithedral, he painted the 
equestrian figure of Sir John Hnwkwood an English adventurer 
and soldier of reputation, who had died in the service of Florence 
in 1393 The painting, now hanging over the door of one of the 
aisles, was transferred from wall to canvas m 1842 It is a 
chiaroscuro in terra verde, the first equestrian picture of the 
Renaissance In 1443 Paolo designed cartoons for the circular 
windows of the cupola A year later he probably went to Padua, 
perhai>s in the company of his friend Donatello His paintings 
there of giants in chiaroscuro, at the entrance of the Casa Vita- 
ham, were much admired by Mantegna They are, unfortunately, 
no longer extant Gf the frescoes in the cloisters of S Marn 
Novella, Horence showing the stories of the Creation and the 
Deluge, only fragments remain The senes of three battlcpicces 
representing the Rout of San Romano, dispersed in the galleries 
of Florence Pans and London once formed part of the decora- 
tion of a large ground floor room the bedchamber of Lorenzo the 
Magnificent, in the Medici (RiccardO palace The Louvre has a 
panel much npiainttd of the portraits of Giotto, Brunelltsco, 
Donatello, Antonio Manetti and himself Paolo s last work is said 
to have born a fresco painted over the door of the church of 
S loinmaso in the Mercato Vecchio This work apparently met 
with the disapproval of his friend Donatello and Paolo thereupon 
gave up painting and devoted himself to the study of perspective 
He died on Dci to, i 47<; He had a hne feeling for the decorative 
value of shapes and colour He excelled in the representation of the 
picturesque armour and costumes of his time, and introduced birds 
horses and animals of all kinds He contributed much towards the 
development of the art of representing natural objects in three 
dimensional space 

Vasari Itie (edit Milanesi) Herbert Horne Monthly Review 
(Oct 1901), kern “Der Mnzzocchio dcs P Uccello” (i preusz K, 
XXX vii ic)i5) Sir Dominic Colnaghi, A Dictionary of Florentine 
Pamteri, (192b) (I A R) 

UDAD, AOUDAD or AUDAD, the Barbary sheep, Ovts ler 
vm, the only wild sheep found m Africa where it inhabits all the 
mountain ranges of the north descending eastward far into the 
Sudin It is distinguished by the abundant hair on the throat 
and fore quarters of the rams, the length of the tail, the absence 
of face glands and the goat like structure of the horns 

UDAIPUR or MEWAR, an Indian state m the Rajputana 
agency Area, 12,756 sq m Pop (1921), 1480063 The greater 
part of the country is le\el phm A section of the Aravalli Moun 
tains extends over the south western ancj southern portions, and is 
nth in minerals, but the mines have been long closed The general 
indinition of the country is from south west to north east, the 
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Banas and its numerous feeders flowing from the base of the 
Aravalli range There are many lakes and tanks in the state, the 
finest of which is the Debar or Jaisamand, with an area of nearly 
21 sq m Ihe ancient coinage is of the Sassaniah or Persian type 

The chief, whose title is maharana with a salute of 19 guns 
IS the head of the Sisodia clan of Rajputs, and claims to be the 
direct representative of Rama, the mythical king of Ajildhya He 
IS universally recognized as the highest m rank of all the Rajf^ut 
princes The dynasty offered a heroic resistance to the IdohamSae 
dans, and boast that they never gave a daughter to a Mpgul 
emperor They are said to have come from Gujarat and settled 
at Chitor in the Sth century After the capture of Chitor by 
Akbar in 1568 the capital was removed to Udaipur by Maharana 
Udai Singh During the i8tli century the state suffered greatly 
from internal dissension and from the inroads of the Mahrattas 
It came under British protection m 1817 

The name of Mewar is derived from the Meos, or Minas, a tribe 
of mixed Rajput ongin, who have likewise given their name to a 
different tract m northern Rajputana, called Mewat, where they 
are now all Mohammedans The Mewar Bhil Corps, raised as a 
local battalion in 1840, which was conspicuously loyal during the 
Mutiny, was in 1897 attached to the Indian army 

The picturesque city of Udaipur is 2,469 ft above sea level 
Pop (1921), 34,789 It IS situated m 1 valley amid wooded hills 
on the bank of a large lake (PichoU), with palaces built of 
granite and marble The maharana’s palace which crowns the 
ridge on which the city stands, dates originally from about 1570 
but has had additions made to it till it has become a conglomera 
tion of various architectural styles On Lake Pichola are two 
islands, on which are palaces dating respectively from the middle 
of the 17th and of the i8th centuries In the neighbourhood are 
Eklingji (with a magnificent temple of the 15th century), and 
Nagdi the seat of the ancestors of the chiefs of Udaipur 

There is another Udaipur State in the Central Provinces (till 
1905 one of the Chota Nagpur plates of Bengal) Its capital is 
Dharmjayg irh 

UDAL, NICHOLAS (1504-1556), English schoolmaster 
translator and playwright, author of the earliest extant English 
comedy RotsUr Doister, came of the family of Uvedale, who in 
the 14th century became lords of Wyktham Hints, by marriage 
with the heiress of the Scures He latinized the name as UdaJlus 
and thence anglicized it as Udal He is described as Owdall of 
the parish of St Cross, Southampton, 12 years old at Christmas 
1516, when admitted a scholar of Winchester College in 1517 
(Wm Schol R(g) He was therefore i 6 h years of age when ad 
mitted a scholar of ( orpus Christ! college, Oxford, in June 1520 
he IS called Wodall as a lecturer at that college m 1526 to 1528 
(T Iowlcr,//n^ C C C) 

With John Leland he produced “dites” (ditties) “and inter 
ludes” (B M MS t8 A Ixiv ) at Anne Boleyn’s coronation on Mav 
31 1533 Leland’s contributions are all in Latin those of 

“Udallus,” which form the chief part are mostly m English, the 
speeches being each spoken by i “child,” at Cornhill beside Lead 
enhall “at the C onducte m Cornhill” and “at the little Conducte 
m Cheepe ” From the dedication to his Floures for Latine Spek 
ynge, selected and gathered out of lercnce and the mme tram 
luted into Englys^he, published by Bartlet (m aedihus Bertheleti) 
(1534), it IS inferred that Udal was usher at St Anthony’s school 
next door to Austin Fnars, London At midsummer 1534 he be 
came head master of Eton At Eton Udal’s salary was £10 and £i 
for livery with “petty receipts” of 8s 4d for obits, 2s 8d for 
laundress 2s for candles for his chamber, and 23s 4d “for ink 
candles and other things given to the grammar school by Dr Lup 
ton, provost ” 

There was a yearly play, 3s being paid for the repair of the 
dresses of the players at Christmas, and is 4d to a servant of 
the dean of Windsor fo^r bnnging his master’s clothes for the 
players A payment for repair of the players’ dresses recurs every 
year Udal has been credited (E K Chambers, Medmvol Stage 
u 144, 192) witb producing a play at Braintree while vicar there 
recorded in the churchwardens’ accounts for 1534 as “PJacidas 
dial Sir Eustace The play is actually called in the accounts 
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(only extant h 17th century extracts) “Placy Dacy ahas Sir 
Ewestacy,*' and is the old play of Placidas, mentioned m the gth 
teniuryi Udal only became vicar of Braintree m 1537 but did not 
reside there at that time He held the benefice until 1554 The 
accounts of Cromwell for i«;38 include “Woodall, the schole- 
master of Eton, to playing before my lord, £5 Presumably he 
brought a troupe of Eton boys with him In that year he pub- 
lished a second edition of his Flaares of Terence for the benefit 
of Eton boys The often questioned account of Thomas Tusser 
{Ftve Hundred Pointer of Good Husbandrte) is typical of Eton 
at the time, as Udal’s predecessor Cox is said m Ascham^s Schole 
master to have been '‘the best schoiemaster and greatest beater 
of our time” — 

From Powles^ I went to Acton sent, 

To learn straightwaies the Latin phraise, 

Where fifty-three stripes given to me at once I had , 

For fault but small or none at all 
It came to pass thus beat I was, 

See, Udall, sec, the mcrcie of thee to mee, poor lad 

UdaFs rule of the rod at Eton was short He was brought up be 
fore the privy council on March 14, 1541 for being “counsail” with 
two of the boys, Thomas Cheney and Thom is Hoordc, for steal 
mg silver images and chapel ornaments He denied the theft, 
but confessed to a much more scandalous offence with Chene>, 
ind was sent to the Marshalsea prison He tried, but failed, to 
restored to Eton 

He seems to have maintained himself by trahsl iting into Eng 
lish, m 1S42, Erasmus’s Apophthegms and other works In 1544 
he published a new edition of the Floiires of Terence He seems 
to have taken a schoolmastership in Northumberland or Durham 
as I ehnd in one of his Encomm speaks of him, probably at this 
time, as translated to the Brigantes He purged himself, however, 
by composing the Answer to the Articles of the Commoners of 
Dtvonshin and Cornwall (Pocock, Troubles of the Prayer Book 
of Camd Soc , new senes, 37, 141, ig^), when they rose in 
rebellion in the summer of 1549 against the First Prayer Book of 
Edward VI In 1551 he received a patent for printing his transla 
tion of Peter Martyr’s two works on the Eucharist and the Great 
Bible m English (Pat 4 Edw VI pt 5, m 5, Shakespeare Soc 
111 XXX ) He w IS rewarded by being made a canon of Windsor on 
Dec 14, 1551 On Jan 5, 1552 he edited a translation of Eras 
mus’s Paraphrases of the Gospels, himself translating the first 
three, while that on St John was being translated by the princess 
Mary, till she fell sick and handed her work over to Dr Maltt 
The work was done at the suggestion and expense of the dowager 
queen Katharine, m whose chxrge Mary was A translation by 
Udal of Gemmus’s Anatomte or Compendtosa totius anatomiae 
dthneatiOf was published in Udal’s preface is dated July 

20 1552 “at Wmdesore ” In June and September 1553 (frevel 
yan Pap Camd Soc 84, 11 31, 33) “Mr Nicholas Uvedale” was 
paid at the rate of £13, 6s 8d a year as “schoiemaster to Mr Ed- 
ward Courtney, beinge within the Tower of London by virtue of 
the King’s Majesty’s Warrant” — the young earl of Devon, who 
had been in prison ever since he was twelve years old 
Queen Mary on Dec 3, 1554 issued a warrant on Udals be 
half directing “the maister and yeomen of the office of the 
Revells’^ to deliver whatever Udal should think necessary for 
setting forth dialogues and mterludes, while the exthequer was 
ordered to provide the money to buy them (Loseley mss Kempe 
63, and Hist mss Com Rep vn 612) One of these interludes 
was probably Roister Dotster, for it was in January 1553, 

1554, that Thomas Wilson, master of St Katharine’s Hospital 
by the Tower, produced the third edition of The Rule of Reason, 
the first text-book on logic written in English, which contains, 
while the two earlier editions, published m 1551 and 1552 respec- 
tively, do not contain, a long quotation from Roister Doister 
“taken out of an interlude made by Nicholas Udal ” The play was 
entered at Stationers’ Hall, when printed in 1566 Only one copy 
IS known, which was given to Eton by an old Etonian, the Rev 
Th Briggs, in 1818, who privately printed thirty copies of it 
There are strong reasons for believing that Roister Doister first 
appeared in 1553, and therefore could not have been wntten at 
^Tusser was a chorister of St Paul’s 
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Eton or for Eton boys 

Nor could It have been written it Westminster school or foi 
Westminster boys, as argued by ProUssor Hales in hn^ Studun 
(1893) xvm 408 For though Udal did become head mister of 
Westminster, he only became so on Dee 16 nt iri> two 

yeais alter Wilsons quotation from Ranter JJontir appe irtd 
He was at Winchester in the interval, perhaps as master ot the 
old City Grammar or High behool When the monks re entered 
Westminster, on Mary s restoration of the abbc> (Nov 21, issb) 
the school did not, as commonly alleged, cease nor had Udal 
ceased to be master (Shakespeare Soe in xxxiv ) when he died 
a month later He was buried on Dec 23, 1556 

Roister Doister well deserves its fame as the first English com 
cdy It IS infinitely superior to any of its predecessors in form 
and substance It has sometimes been described as a mere adipta 
tion of Plautus’s Miles Glortosus Though the central idea of the 
play — that of a braggart soldier (with an impecunious pirasite to 
flatter him) who thinks every woman he sees falls in love with him 
and is finally shown to be an arrant coward — is undoubtedly 
taken from Plautus, yet the plot and incidents, and above all the 
dialogue, are absolutely original, and infinitely sui^enor to those 
of Plautus 

The play was printed by F Marshall m 1821, in Thomas Whites 
Old English Dramas (3 vols 1830) , by the Shakcspeaie Society, vol 
111 , the introduction to which contains the fullest and most accurate 
account of his life, m Edward Arber’s rt prints m 1869, and Dodsle> s 
Old Plays (1894), vol 111 A R Moon (Times Lit Supp Ap 19, 
1928) suggests the ascription to Udal of a lost play Ezechtas acted at 
Kings College, Cambridge, before Queen Elizabeth, an Aug 8 1564, 
eight >tars after Udals death He identilies this piece with the Tra 
goedia de papatu referred to bv Gale (Senptores Bntanmae) as Udals 
work 

UDAL, a kind of right still existing in Orkney and Shetland, 
and supposed to be a relic of the old allodial mode of landholding 
existing antecedently to the growth of feudalism m Scotland {see 
Allodium) The udal tenant holds without chmer by uninter- 
rupted possession on payment to the Crown, the kirk, or a 
grantee from the Crown of a tribute called seat, or without such 
payment, the latter right being more strictly the udal right Udal 
lands are convertible into feus at the option of the udallers 

UDINE, a town and archiepiseopal see of Venetia, Italy, 
capital of the province of Udine, situated between the Gulf 
of Venice and the Alps, 84 m by rail NF of Venice, 450 ft 
above sea level Pop (1921) 55671 (town), 56041 (commune) 
The interesting Porta Aquileia (14th cent ) is almost all that is 
left of the old city walls Some of the streets are arcided 
and there are some fine palaces The old castle on a hillock in the 
centre of the town, at one time the residence of the patriarchs 
of Aquileia, and now used as a museum and picture gallery, was 
erected by Giovanni Fontana in 1517 in place of the older one 
destroyed by an earthquake m 1511 The Romanesque cathedral 
contains some interesting examples of native art by Giovanni 
Martini da Udine, a pupil of Raphael, and others The church 
of S Maria della Purita has frescoes by Giov^anni Bittista and 
Domenico Tiepolo In the picturesque principal square stands 
the town hall, built in i448-i4:>6 m the Venetian Gothic style, 
and skilfully restored after a fire in 1876 opposite is a clock 
tower resembling that of the Piazza di San Marco at Venice with 
the elegant loggia of S Giovinm leading to the church of the 
same name (1533) In the square is a statue of Peace erected 
m commemoration of the peace of Campo Formio (1796), which 
lies 5 m to the W S W and two columns, one with the tier of 
S Mark the other with a statue of Justice The archiepiscopal 
palace contains frescoes by G B Tiepolo The leading industry 
of Udine is silk spinning, but it also possesses manufactures of 
hnen, cotton, hats and paper, tanneries and sugar refineries, and 
has a considerable trade m flax hemp etc Branch railways lead 
to Cividale del Fnuli and S Giorgio di Nogaro 

Udine lay on the line of the Via lulia Augusta, and there is 
proof of Its existence m Roman times In 983 it was given by the 
emperor Otto II to the patriarch of Aquileia, to whom it may 
have belonged even earlier In 1222 or 1238 the patriarch Berthold 
made it the capital of Friuh, and m 1420 it became Venetian In 
1752 it became an archbishopric It was the seat of the Italian 
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Comando Supremo (G H Q ) during the World War from 1915 
to 1917 

UFA, the chief town of the Bashkir A S S R , situated at the 
confluent e of the Ufa river and the Byelayi, in 54® 44' N , 56® E , 
at the western edge of the Ural forests Pop (1926) 96423 Its 
industries include copper smelting, saw milling flour milling, rope- 
making, brewing and fruit liqueur distilling After the fall of 
Kazan which destroyed the centre of unity of the non Russian 
elements in the district, the Russians advanced through the 
Finnic Bashkirian state and founded Ufa in i‘574 

UGANDA, a British protectorate in Eastern Equatorial Af 
nca, lying between I akc Victoria and Lakes Albert and Edward, 
and between the Mountain Nile and Lake Rudolf The same name 
was originally applied to the Bantu kingdom of Buganda, which 
IS one of the provinces of the protectorate, and is now st>led of 
ficially by the correct native nime of “Buganda” The Swahili 
followers of the first explorers always pronounced the territorial 
prefix, Bu, as a simple vowel U, hence the incorrect rendering 
“Uganda ” It was first applied to the kingdom on the north west 
shores of I akc Vitton i discovered by J H Speke in 1862, and in 
time came to include the large protectorate which grew out of the 
extension of British influence over Buganda 

Frontiers and Area — ^The area of the protectorate has varied 
considerably since Buganda was placed under British protection in 
1894 From that dite up to 1901 various regions were added Its 
then eastern province, which included the northern half of the 
eastern shores of Lake Victoru, was transferred in 1903 to the 
Fast Africa Protectorate (now Kenya Colony) The northern 
frontitr is, roughly, about the line of 4® N and is conterminous 
with the Anglo Egyptian Sudan On the Nile itself the frontier 
was at Lado (a little north of 5® N ) By agreement, made in 
1914, the frontier on the river was drawn bick to Nimule, while 
the Sudan surrendered to Ugandx approximately 4,000 sqm W 
of the Nile which had been part of the Lado enclave On the south 
the protectorate includes part of Lake Victoria, and west of the 
lake the frontier for the most pirt, is the ist degree of S lat This 
frontier coincided with the northern frontier of German East 
Africa On the west, where German, British and Congo F"ree State 
territories met, the Uganda frontier was to begin along the 30th 
meridian of cast longitude In 1904 it was found, however, that 
the soth mendim hid been placed some 2<5 m W of its true po 
sition on the maps used when the frontier was agreed upon, and 
the adjustment of cl urns caused by this “wandering meridian” 
gave much trouble As finally settled in 1912 the Uganda Belgian 
Congo frontier is drawn so as to include Ki/cgi a highland region 
containing some of the peaks of the Mfumbiro volcanoes in 
Uganda, and to put most of Lake Ldward in Belgian territory 
I rom that lake the frontier goes across the Ruwcnzori range and 
along the Semliki river to Lake Albert the western half of which, 
nearly to the north end fell to the Belgian Congo Thence the 
frontier follows the Congo Nile watershed In 1922 further fron 
tier changes were made The Didinga district eist of the Nile 
was tiken over by the Sudan while in 1926 Kenya Colony took 
over administration of the Rudolt province These arrangements 
relieved Uganda of responsibility for remote, unsettled, semi and 
regions where Abyssimans Somali and Turkanv carried on gun- 
running and riided peaceful tribes The area of Uganda protec- 
torate, allowing for the changes stated, is approximately 94,000 
sqm (including 15000 sqm of water) The division into prov- 
inces is (i) Buganda (2) Lastern (originally Central), (3) West 
em, (4) Northern (originally Nile) The following description 
includes in part the former Rudolf province 

Physical Features — The protectorate, with a singularly diver- 
sified surface of lofty plateaux, snow capped mountains vast 
swamps, dense forests and regions of desolate aridity (valley of 
Lake Rudolf) offers a remarkable variety of climates The East 
ern province is abundantly watered near Victoria Nyanza and 
around Mt Elgon and the noble Debasien mountain (about 50 
in to 100 in annually) , elsewhere m Karamojo and the northern 
regions, the rainfall lessens to about 20 inches Busoga and the 
western part of the Elgon district have a regular West African 
climate — ^hot, moist and not over healthy These are the condi- 


tions of Buganda, a country with an annual rainfall of from 60 to 
80 m , a regular West Afncan chmate, and severe and frequent 
thunderstorms Much the same may be said about the Western 
province, except for the cooling influence of the Ruwenzon snow 
range, which pleasantly affects Toro and northern Ankole The 
rainfall on Ruwenzon and the central Semhki valley is quite 
100 in per annum Along the Ruwenzon range are glaciers and 
snowfields nearly 15 m m continuous length and some S m m 
breadth The Northern province is, perhaps, the hottest part of 
Lganda Like the districts round Lake Rudolf, the average alti 
lude (near the Nile) is not more than 2,000 ft , but the rainfall 
is more abundant, being an average of 30 in per annum 

Mt Elgon (qv), a vast crater the rim of which rises to over 
14,000 ft , and its surrounding heights form a mountain country 
notable for innumerable cascades and dense forests Elgon dom 
mates a large area and can be seen from the north east coast of 
Victoria Nyanza, from near the main Nile stream, from the heights 
overlooking Lake Rudolf and from Kikuyu escarpment The East 
ern province consists of well-forested, undulating land (Busoga) 
on the coast of the lake, a vast extent of marsh round the lake 
like backwaters of the Victoria Nile (Lakes Kioga or Ibrahim, 
Kwania, etc), and a more stony, open, gram growing country 
(Bukedi Lobor, Karamojo) The Turkana country west of Lake 
Rudolf is now and, and most of the rivers have ceased to show 
running water in their lower courses A good deal of high land — 
rising in some peaks to near 10,000 ft — is found in the eastern 
part of the Northern province, and these heights attract moisture 
and nourish permanent streams flowing Nilewards But much of 
the lower ground is stony and poor in vegetation, while the low 
land near the main Nile is exceedingly marshy 

The Ripon falls m the centre of the northern coast of the 
Victoria Nyanza, at the head of the exquisitely beautiful Napo 
Icon gulf, mark the exit of the fully born Nile from the great 
lake Ihe Victoria Nile tumbles over 50 m of cascades and rapids 
(descending some 700 ft in that distance) between Ripon falls 
and Kakogc Here it broadens into Lake Kioga (Ibrahim) in rtal 
ity a vast backwater of the Nile and continues navigable (save 
for sudd obstacles at times) through Lake Kioga and thence 
northwards for 100 m to Fowcira and Karuma falls Between 
Karuma and Murchison falls the Victoria Nile is unnavigable 
At Fajao the navigation can be resumed into Lake Albert The 
mam Nile stream when it quits Lake Albert, continues navigable 
as far north as Nimule (3® 40' N ) Navigability begins again 
100 m lower down at Rejaf, from which point steamers ply 
to Khartoum {see Nilf) 

The topography of the Western province includes the eastern 
part of Lake Edward, Lake George, the eastern and northern 
shores of Albert Nyanza (qv), part of the great snowy range 
of Ruwenzon (qv), the dense Semliki, Budonga, Mpanga and 
Bunyaraguru forests, the salt lakes and salt springs of Bunyoro 
and western Toro, the innumerable and singularly beautiful crater 
lakes of Toro and Ankole, part of the volcanic region of Mfum 
biro (q V ) and the healthy plateaux of Ankole The water of 
Lake Victoria is perfectly fresh In Lakes Albert and Edward the 
water ranges from salt to slightly brackish 

Geology — ^Although a good deal of geological work has been 
done, much more remains to be done What may be called the 
foundation formation, consisting of Archaean rocks — gneiss, schist 
and granite — covers large areas through which the Nile cuts its 
way m alternate narrow gorges and open reaches In Ankole and 
Koki rocks consisting of granular quartzite, schistose sandstone, 
red and brown sandstone and shales with cleaved killas rest on 
the Archaean glatform Clay rocks of very varying texture and 
appearance occur over a wide area in Buganda, the western prov 
ince, and the south part of the northern province The Nile, at 
the Ripon falls, leaps over a basalt dike The rocks on the verge 
of the Kisumu province of Kenya Colony are mainly volcanic 
(basalt, tuff, lava, kenyte) Thick beds of crystalline limestone 
occur in the Eastern province, with sandstone m Musoga, basalt 
round Mt Elgon, slate (Busoga) and iron stone (Busoga and 
Bukedi) In the Rudolf province there are the basalt, lava, tuff and 
kenyte of the volcanic Rift valley, overlying a formation of gran 



JJGANDA 663 


ite, gneiss, and quartz Gneiss, granite and quartz— the decom- 
posed gramtc giving the red “African” clay— are the leading fea- 
tures m the formation of the Northern province, of Buganda, and 
of the Western province, with some sandstone in the littoral dis- 
tricts of Buganda and m Ankole, and eruptive rocks and lava 
in south western Ankole and on the eastern flanks of Ruwenzori 
Laterite is a surface deposit of wide occurrence, and iron ore 
(haematite) is abundant Deposits of Karroo age have been 
found at Entebbe and elsewhere It may be added that there is 
abundant evidence of man^s presence in Uganda m the Palaeolithic 
and Neolithic ages 

Flora — ^The vegetation is luxuriant, except in the Rudolf re- 
gion, which has the sparse flora of Somaliland In the Western 
province, Busoga and the Elgon district the flora is very West 
African in character The swampy regions of the Nile and of 
the Eastern province are characterized by an extravagant growth 
of papyrus and other rushes, of reeds and coarse grass There are 
luxuriant tropical forests m the coast region of Buganda, m Bu- 
soga, west Elgon, western Unyoro, eastern Toro, the central Sem 
liki valley and north-west Ankole The upper regions of Mt El- 
gon, Mt Debasien and Mt Agoro are clothed with forests of 
conifers — juniper and yew — and witch hazels {1 rtchoclndus) 
There are also giant yew trees (Podocarpus) on the flanks of 
Ruwenzori and the Mfumbiro volcanoes between 7 000 and 9,000 
ft , but no jumpers The alpine vegetation on all these lofty 
mountains is of a mixed Cape and Abyssinian character — switch 
hazels, scnccios, lobelias, kniphofias, everlasting flowers, tree 
heaths and hypericums The really tropical vegetation of Buganda 
IS nearly identical with that of West Africa 

Fauna ^ — ^The fauna also has many West African affinities in 
the hot, forested regions In the adjoining Kisumu province of 
Kenya Colony there are several West African mammals, such as 
the broad horned tragelaph and the forest pig These are also 
found m part of the Semliki forests As a rule, however, the 
fauna of the Upper Semliki vallev, of parts of Ankole Buganda 
and Bunyoro, of the Northern, Rudolf and Eastern provinces, is 
of that “East African,” “Ethiopic” character which is specially 
the feature of South and East Africa and of the Sudan right across 
from Abyssinia to the river Senegal Among notable mammals 
the chimpanzee is found m Bunyoro, Toro and north west Ankole, 
and has only recently become extinct in Buganda, the gorilla is 
found in the Mfumbiro region, the okapi inhabits the Semliki 
forests on the Congo frontier, the giraffe (the male sometimes 
developing five horn cores) is common m the Northern, Eastern 
and Rudolf provinces , there arc three types of buffalo — the Cape, 
the Congo and the Abyssinian , two species of zebra — one of them 
Gravy’s — the African wild ass, the square lipped (“white”) and 
pointed lipped (“black”) rhinoceroses the elephant — in 1928 it 
was estimated that there were 20,000 elephants m the protectorate 
— hippopotamus, water tragelaph (“Speke’s antelope”), Cape ant- 
bear, aard wolf (Proteles)^ hunting dog, and nearly every genus 
and most of the species of African antelopes The birds are more 
West African than the mammals, and include the grey parrot, all 
the genera of the splendidly coloured turacoes, the unique “whale 
headed stork” and the ostrich 

Inhabitants. — ^Europeans m 1927 numbered 1,7 «;2, of whom 
^90 were females There are some traders and planters but most 
of the whites are officials or missionaries (The while pop in 
1909 had been 507 ) Asiatics, some 3,000 m 1909, numbered 
11,613 in 1927 Most of them arc British Indians The African 
pop in 1927 was estimated at 3 149,000 The races indigenous 
to the protectorate are mainly of the negro species (with slight 
Caucasian intermixture), and may be divided into the following 
categories (i) Pygmy prognathous (so called “Congo” pygmies 
of the Semliki forest, of Kiagwe in Buganda and of the western 
flanks of Mt Elgon, and the types of Forest negroes) , (2) Bantu 
negroes (Banyoro, Bairu, Basese, Basoga, Bakonjo, Baganda, 
Masaba and Kavirondo), (3) Nde negroes (Aluru, Ban, Madi, 
Achoh, Gang, Lango, Latuka, Tesi, Sabei [Nandi], Turkana and 
Karamojo), (4) Hamittc (the remarkable ^‘Hima” or “Huma” 
anstocracy in Bunyoro, Buganda, Toro and Ankole) The pygmies 
are generally known as Bambute or Bakwa m the Semliki forests 


They are reddish yellow and brownish black (ac«.ording to indi 
vidual variation) in skin colour with head hair often tending 
to russet, and body hair of two kinds — ^black and bristly on the 
upper hp, chin, chest, axillae and pubes, and yellowish and fleecy 
on the cheeks, back and limbs Their faces arc remarkable for 
the long upper lip and the depressed broad nose with enormous 
alae Associated with these pygmies is the “Forest negro” ty|)e 
(Lendu, Lega, Baamba, Banande) of normal human stature but 
short-legged and unusually prognathous The Bantu negroes in 
elude the remarkable Baganda people These list, before the ar 
rival of Arabs and Europeans, displayed a nearer approach to 
civilization than has as yet been attained by an uniided negro 
people Their dynasty of monarchs can be traced back with tol 
erable certainty to a period coincident with the reign of Henry 
IV of Fngland (ad 1400) The first Buganda king was probibly 
a Hamite of the Hima stock (from Bunyoro) Until the coming 
of the white man the Baganda and most of the other Bantu peoples 
of the protectorate worshipped ancestral and nature spirits who 
had become elevated to the rank of gods and goddesses The 
Baganda are now mainly Christian A “totem” system is still m 
vogue All the Baganda belong to one or other of 29 clans, or 
“Bika,” which are named after and ha\e as totem familiar beasts, 
birds, fish or vegetables The Baganda are not sexually a very 
moral people, but they have an extreme regard for decency, and 
are always scrupulously clothed (formerly in bark cloth, now m 
calico) As a general rule all the Bantu tribes m the western half 
of the protectorate, including the Basoga, are careful to consider 
decency in their clothing, while the Nilotic negroes are or until 
recently were, often completelv nude m both sexes More or less 
nudity among men is characteristic even of the Bahima (Ham- 
ites) But in this caste the women arc scrupulously dothed 

The Nile negroes and Hima are tall people The Bihima arc 
often markedly handsome, even to European eves In the Bahima 
the proportion of Caucasian blood is about one fourth, m the 
Nile negroes and Bantu from one sixteenth to none at all The 
aboriginal stock of the Uganda Protectorate is undoubtedly the 
pygmy prognathous which has gradually been absorbed overlaid 
or exterminated bv better dtvelo[aed specimens of the negro sub 
species, or by Negro Caucasian hybrids from the north and north- 
east 

The languagts spoken in the Lganda Protectorate belong to the 
following stocks (1) Jlamittc (Murle and Rendilc of Lake Ru- 
dolf), (2) Masai (Ban, Elgumi Turkana Suk, ete ), {2a) Sabei 
on the northern slopes of Elgon and on Mt Dcbasicn, {2b) 
Nilotic (Achoh, Aluiu Gang, etc ) , (3) Madt (spoken on the Nile 
between Aluru and Ban, really of West African affinities), (4) 
Bantu (I u ganda, Runyoro, Lu konjo Kuamba Lihuku, the 
Masaba languages of west Elgon and Kavirondo, etc ) , and lastly, 
the unclassified, isolated I endu and Mbuba spoken by some of the 
pygmy prognathous peoples Among the Baganda a knowledge of 
English IS common, and Kiswahih is used by the trading classes 

Agriculture and Trade — Over 2 500 000 ac , or fully 75% of 
the land under cultivation is devoted to food crops In Buganda 
plantains are the staple food sweet potatoes are groi^n all over the 
protectorate, millet is of chief import ince to the Nilotic tribes, 
cassava, peas and beans are other (ommon food crops The na 
tives also possess hrge herds of cattle — mostly humped, short- 
horned breeds — and flocks of sheep all of the flat tailed species 
and goats This live stock gives rise to a large trade in hides and 
skins Of crons for export cotton holds a pre eminent place, it 
IS an industry entirely in the hands of the natives Next in im 
portance comes coftee grown mostly on European owned planta- 
tions I ormerl> there was a fair trade in “wild” rubber, that died 
out about 1912 but plantation (Para) rubber exports began to be 
of value by 1918 Maize, ground nuts simsim, chillies, tea and 
tobacco are among the minor crops Cotton is grown by a multi- 
tude of small cultivators from seed supplied by the Government, 
experiments favouring a “Nyasaland Upland variety The swampy 
lands of the Eastern provmce are particularly suitable for the 
crop The cotton is ginned at a large number of small ginneries 
instead of, as in the Sudan and elsewhere, by a few large ginneries 
Cotton exports began modestly m 1904-05 with the despatch of 
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i8o lb worth £236 By 1910 the value of cotton exported 
had grown to £60,000, m 1918-19 it was £965,000 A ‘‘boom*^ 
followed and in 1924 the cotton exported was 196,000 bales and 
fetched £3,486,000 Thereafter there was some decline, due mainly 
to adverse weather conditions and the fall in world prices, 
and aggravated probably by the system of small and expensive 
ginneries Exports of cotton fell m value to £3,051,000 m 1926, 
and in 1927, when a larger area suffered from drought and the 
crop failed, to £1,690,000 The crop of 1928 was about 120,000 
bales 

In 1901-02, when trade returns were first compiled, the value 
of exports was about £50,000 — the chief articles being rubber, 
ivory, skins and hides These, with some transit trade from Bel 
gian Congo, continued the chief commodities up to 1908-09, 
when the exports were valued at over £i«;oooo hrom 1910-11 
cotton became the leading export, while coffee first figured to a 
noticeable extent during the World War Imports are of a very 
miscellaneous character, cotton goods being the largest single item 
Inevitably, dunng the process of development, imports exceeded 
exports m value Between 1904 and 1917 imports increased from 
£190,000 to £1,296,000 In the same penod exports increased from 
£60,000 to £1,076 000 In 1917 a customs union was entered into 
with the East Africa Protectorate (Kenya Colony) Separate sta 
tistics for imports have not since been available, but it was soon 
obvious that exports exceeded imports in value Exports had 
risen to £2,393,000 in 1923, and were valued at £5,096,000 in 
1925 The great effect of decreased cotton output and lower prices 
was seen in the export figures for 1926 (£3,597,000), and 1927 
(£2 310,000) But the industry was too firmly established to be 
more than temporarily shaken The cotton is sent mainly to 
England, India and Japan 

Ihe mineral resources of the protectorate are but little known 
or developed Since 1926 tin has been mined in the Kagera area, 
and It IS also worked in Ankole, copper has been found m the 
Ruwen^cori region, and mineral oils m the neighbourhood of Lake 
Albert Tin first figured m the exports m 1927, when the ore 
exported was worth £20 000 

Towns and Communications.— The administrative capital is 
Entebbe (a throne) on a peninsula projecting into Victoria Ny- 
an/a in o® 4' N , 32° 27' E Some 20 m N by E of Entebbe is 
Kampala (or Mengo), the capital of Buganda Strictly, Kampala 
is the name of one of seven steep hills on which the town (pop 
about 60 000) IS built The European quarters, fort, Government 
offices and Indian bazaar are on Nakasero hill, on Namirembe hill 
IS the Anglican cathedral of St Paul, replacing the cnurch de 
stroyed by lightning in 1910, on another hill (Rubaga) are the 
mission and cathedral of the Roman Catholics , on Mengo hill are 
the town residence of the kabaka of Buganda and the 
buildings of the luktko (the Baganda parliament) On Kampala 
hill IS the museum and on Kasubi hill the tomb of Mtesa The 
port of Kampala is Port Bell, 7 m distant, a railway joining the 
two places Of other towns the chief is Jinja, by the Ripon falls, 
a busy cotton and transport centre 

The protectorate is well provided with roads, which have the 
deserved reputation of being the best m East Africa Access to 
the outer world was provided m 1902, on the completion of the 
railway from Mombasa to Kisumu, on the Victoria Nyanza and 
by the provision of steamers on the lake This sufficed until the 
great development of the cotton trade after the World War 
Meanwhile, a railway, 61 m long had been built (1912) through 
Busoga by the eastern side of an unnavigable stretch of the Nile 
from Jmja to Namasagali To avoid the need to transport goods 
across Victoria Njanza a railway (320 m long, begun in 1921 and 
completed in 1928) was built from Nakuru, on the Mombasa* 
Kisumu line to a point on the Busoga railway This new railway 
—165 m of which are m Ugandar— became the main line It passes 
through a great cotton belt, and its usefulness was increased in 
1929 by the building of a railway from Jinja to Kampala (about 
60 miles) By this route Uganda is in direct railway communica- 
tion with the Indian ocean The distance between Kampala and 
Mombasa is 896 miles There are steamer services (besides the 
boats on Lake Victoria) on the Victona Nile, Lake Kioga, and 


Lake Albert and on the Mountain h/ile to Nimule From 
1920 onwards efforts were made to connect the Sudan and Uganda 
by air routes, and there are aerodromes at Nimule and Jmja 
Motor traffic was first introduced m 1908 

Adminiitration and Revenue. — The protectorate is admmis 
tered on Crown Colony lines The governor is assisted by an 
executive and (since 1921) by a legislative council, on which are 
nominated unofficial members At the head of each province is a 
commissioner The native States have a large measure of home 
rule Of these Buganda is the chief and relations with it were 
settled by treaty in 1900 The kabaka (king) is assisted by a 
ministry and by a luktko or parhament Similar arrangements 
have been made with the States of Bunyoro, Ankole and Toro, 
while in regions where no well defined native State existed, ad 
ministrations under recognized chiefs have been built up wherever 
possible Revenue is denved from poll taxes, customs duties, an 
export cotton tax, trading licences and land rents The chief item 
is the poll tax Since 1915-16 the protectorate has been self 
supporting The figures for 1926 were revenue, £1,389,000, ex 
penditure, £1,295,000 In 1927 revenue dropped to £1,292', 000 
and expenditure was £1,430000, the balance being made good 
from accumul ited surpluses With growing revenue the admmis 
tration devoted large sums to education, which up to 1925 had 
been mainly in the hands of missionaries, and to public health I or 
the education of the natives a system was developed from village 
school to public school 

HISTORY 

The countries grouped under this protectorate were invaded at 
some relatively remote period — say, three to four thousand years 
ago^ — ^by Hamitic races from the north east, who mingled exten 
sivcly with the Nile negroes first, and then with the aboriginal 
inhabitants of Buganda, Bunyoro and Nandi These Hamites 
brought with them a measure of Egyptian civilization cattle and 
the arts of metallurgy, pottery and other adjuncts to neolithic 
eivihzition There was probably no direct intercourse with Egypt 
by way of the Nile, owing to the lake like marshes between Bor 
and Fashoda but instead an overland traffic with Ethiopia (the 
land of Punt) via Mt Elgon and the Rudolf regions In time 
even this intercourse with the non negro world died away, and 
powerful kingdoms with an aristocracy of Galla descent grew up 
in Buganda Bunyoro, Busoga and Ankole 

The kingdom of Buganda especially dominated the lands of 
Victona Nyanza in the 19th century King Suna of Buganda first 
heard of the outer world of white men in 1850 from a runaway 
Baluch soldier of Zanzibar Speke in 1862 reached Bugandi 
the first of all Europeans to enttr that country In the early 
’seventies Sir Samuel Baker extended the rule of the Egyptian 
Sudan as far south as the Victona Nile General Gordon who 
succeeded Baker, attempted through Colonel Charles Chaill6 
Long in 1874, not only to annex Bunyoro but also Buganda to the 
Egyptian dominions But owing to the indirect influence of the 
British government exercised through Sir John Kirk at Zanzibar, 
the Egyptian dominions were prevented from coming south of the 
Victoria Nile 

First Christian Missions — Suna, the powerful king or cm 
peror of Buganda, who was the first to hear of a world beyond 
Negroland, had been succeeded in 1857 by his still more cele 
brated son, Mtesa or Mutesa {Mutesa means the measurer) 
Mutesa had received Speke in a most friendly manner In 1875 
he received an epoch m iking visit from H M Stanley Stanley 
in response to Mutesa’s questions about religion, obtained from 
that king an invitation to Anglican missionaries, which he trans 
mitted to London through the Dtuly Telegraph The letter was 
entrusted to Linant de Bellefonds, a Frenchman m the Egyptian 
service, who had been sent to Buganda by Gordon On his return 
Bellefonds was murdered by the Bari When his body was re 
covered Stanley’s letter was found concealed m one of his boots 
and was forwarded to England 

Meanwhile the Zanzibar Arabs had reached Buganda m ever 
increasing numbers as traders, but many of them were earnest 
propagandists of Islam, and strove hard (with some success) to 
convert to that religion the king and chiefs of Buganda and 
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adioiiung coiintries In tS;; the Rev C T Wilson, one of a j^rty 
of missionaries sent in answer to Stanley’s appeal, arrived in 
Uganda, and towards the end of 1^78 was joined by Alexander 
Mackay In 1879 another party arrived by the Nile route In 
the same year the French Roman Catholic mission of the White 
Fathers of Algena was inaugurated, and thus from 1879 <lates 
the triangular rivalry of the creeds of Anglican and Roman Chris- 
tianity and of Islam 

In 1882 Islam gamed an ascendancy, and the French withdrew 
for a time In the autumn of 1884 Mutesa died A great change 
had been wrought m Uganda during the latter years of his reign 
Calico, fire-arms and swords had replaced the primitive bark cloth 
and spear, while under the teaching of the missionary-engineer 
Mackay the native artisans had learnt to repair arms and use 
European tools Mutesa was a clever man of restless energy, but 
regardless of human life and suffering, and consumed by vanity 
He was succeeded by his son Mwanga, a cruel, weak and vicious 
youth then about 18 The intrigues of the Arabs led him to suspect 
the designs of the missionaries He became alarmed at their in- 
fluence over numbers of his people and resolved to stamp out 
Christianity The identification of the missionaries with political 
embassies and their letters of introduction from secular authori 
ties, added to Mwanga’s fears and early in 1885 he determined to 
crush Christians and Muslims ahke Mackay and the Rev R P 
Abhe were seized and their followers persecuted Then m the au- 
tumn of that year Bishop Hanmngton, unwisely, approached 
Buganda by Busoga, t e , from the east— -the route by which 
native tradition held that the conquerors of Buganda would come 
By Mwanga’s orders Hanmngton was murdered (Oct 1885) In 
May 1 886 there began a renewed and more terrible persecution 
of Christians Converts were butchered wholesale, on one oc 
casion 32 were burnt at the stake together The Baganda Chris 
tuns showed great heroism and the persecution but increased the 
number of converts In 1888 a scheme of Mwanga’s to entice all 
the Christian and Muslim converts on to an island in the lake and 
leave them there to starve miscarried Mwanga then fled and 
after a time made his way to a French mission station at the 
south end of Victoria Nyanza In his absence his eldest brother 
Kikewa was made king and the principal offices were divided 
among the three parties — the Ba-Ingleza (“English” Protestants), 
the Ba Fransa (“French” Roman Catholics) and the Ba Islamu 
(Muslims) But the Muslims, under Arab instigation, treacher 
ously attacked and murdered many of the Christian chiefs and 
the Christians fled to Ankole For a time the Arabs were in the 
ascendant and as Kikewa refused to be circumcised he was de- 
throned His brother Karema was made king and large numbers 
of the peasantry were forced to submit to the hated circumcision 

The “French” and “English” factions even in these straits could 
not avoid quarrelling They asked Mwanga to come back on con- 
ditions which he accepted, and he was brought across the lake by 
a trader named Stokes (formerly a mission agent) whose mam 
aim seems to have been to secure ivory Mwanga’s attempt to re 
capture Mengo was unsuccessful and he took refuge m an island 
on the lake The Christians now asked the missionaries to return 
to keep the peace between them and among those who came was 
Pere Lourdel, who gamed much ascendency over Mwanga The 
Christians defeated the Muslims in Oct 1889, most of the Arabs 
with the Baganda being killed The Muslims however rallied 
gamed a victory m November, but were finally beaten m Feb 
1890 Before this decisive victory Mwanga had aj^aled for help 
to a caravan then near the lake, led by Frederick John Jackson, 
who had been sent by the newly formed Impenal British East 
Africa Company (the IBEA) to extend British influence 
(see KaNYA Coi^ny) Jackson had instructions not to go to 
Uganda While he was absent from his camp Karl Peters, at the 
head of a so-called German Emm Pasha Relief Expedition, ar- 
rived He read Jackson’s correspondence and hastened on to 
Buganda. There with the help of Ptee Lourdel— who m Dec 1889 
m Mwanga’s name had offered to accept the British flag — Peters 
concluded a treaty with Mwanga Jackson hearing of Peters’s do 
mgs followed him up to Mengo— but Peters had humedly de- 
parted tp the south end of the lake Jackson was m a difficulty, 


finally he decided to take back to the coast an en\oy from each 
faction The day before he left P^re Lourdel ditd 
Ltigard’s Work— All these local intrigues were undered use 
less by the Anglo-German agreement of July 1890 which plucd 
Uganda in the British sphere ol influence 1 hereupon the 1 B I ^ 
company, m Oct 1890, instructed Capt F D Lugird (alter 
wards Lord Lugard), then at Kikuya, half wa> l>etwten the coast 
and the lake, to go to Uganda Marching with unprecedented 
rapidity, Lugard entered Mengo on Dec 18 with i forct of 50 
Sudanese soldiers and some 250 armed earners lugard, by intro 
ducing the names “Protestant” and “Catholic” — ^till then un 
known— and by msisting that all religion was free endeivoured 
to dissociate it from politics This attitude was welcome to neither 
faction, and for some days the position of the new arrivals on 
the little knoll of Kampala was very precarious Lugard s first 
object was to obtain a treaty which would give him a right to 
intervene in the internal affairs of the country and after some 
cntical episodes such a treaty was signed on Dec 26 Lugard s 
position was strengthened by the arrival in Jan 1891 of Captain 
W H Williams, RA with a small force of Sudanese and a 
maxim gun Seeing however that the situation m Buganda was im 
possible unless they had a strong central foice, which the I B E A 
company could not provide, Lugard and Williams formed the idea 
of enlisting the Sudanese who had been left by Emm and Stinley 
at the south end of the Albert Lake Passing through Ankole and 
Bunyoro, along the northern slopes of Ruwenzori Lugard reached 
Kavaii at the south end of Lake Albert He brought away with him 
8,000 Sudanese men, women, children and slaves, under Selim 
Bey (an Egyptian officer) Some of these he left at posts he 
established along the southern border of Bunyoro After an ab 
sence of six months from Buganda, Lugard reached the capital at 
the end of the year (1891) with 200 or 300 Sudanese soldiers and 
two or three times that number of followers Meanwhile Williams 
amid endless difficulties, with a mere handful of men, had managed 
to keep the two factions from civil war 
Not long after Lugard’s return lawlessness again broke out 
and several murders were committed In spite of strenuous efforts 
on Lugard’s part to avert war the French party early in 1892 
attacked the English, who had assembled round Kampala The 
king and French party were defeated and fled to the Sese islands 
The king and chiefs (except two ringleaders) being offered rem 
statement, they appeared anxious to accept Lugard s terms but 
the French bishop joined them in the islands, and from that day 
ail hopes of peace vanished Fighting was lecommenced by a 
“French” attack on “English” canoes, and Williams thereupon 
attacked the island and routed the hostile f letion After this the 
“French” slowly concentrated m Buddu in the south, the Protes 
tants migrating thence Mwanga who was eager to accept Lugard’s 
offers of reinstatement, succeeded m escaping from the custody 
of his own party and arrived in Mengo on March 30 (1892) A 
new treaty was made, and the British flag flew over the capital, 
while the French party were given a proportion of chiefships and 
assigned the province of Buddu These were liberal conditions, 
while later, to close a controversy with France, the British gov 
ernment paid £10,000 to the French priests for damage 
The Mohammedans now clamoured for recognition Lugard 
went to meet them, and succeeded in bringing back Mbogo, a half 
brother of Mtesa — Karema had died — to Kampala and in assign- 
ing them three minor divisions of Uganda (since reduced to one) 
A British Protectorate —Lugard on his return to Uganda at 
the end of 1891 had received orders to evacuate the country with 
his whole force, as the I B E A company could no longer main 
tarn their position A reprieve till the end of 1892 followed, funds 
having been raised by the Church Missionary Society and friends 
The lives of many Europeans were at stake, for anarchy must 
follow withdrawal, and the repudiation of British pledges to the 
natives Moreover abandonment would have left the headwaters 
of the Nile to fall into the hands of some other — possibly hostile— 
European power In June 1892, therefore, Lugard determined to 
leave for England to appeal against the decision for abandon- 
ment Wilhams remained m Uganda, where the outlook was now 
fairly promising, and every effort was made to reduce expenses 



666 UGANDA. 


On arrival m England Lugard found that the British Government 
had decided not to give the company any help to maintain its 
hold upon Uganda A strong section of the Liberal party, 
headed by Sir William Harcourt, demanded the abandonment of 
Uganda, an equally strong agitation was set on foot for its reten- 
tion, with the result that Lord Rosebery (then prime minister) 
despatched Sir Gerald Portal to report on the best means of 
dealing with the country Portal and his staff reached Uganda in 
March 1893, the country at the time showing every mark of re- 
turning prosperity Portal was not long m making up his mind, he 
recommended to the imperial government the retention of Uganda 
(te, Buganda), the abandonment of Unyoro (Bunyoro) and 
Toro, and the construction of a railway half-way only to the lake 
He departed after two and a half months* residence, leaving 
Capt J R L Macdonald in charge 
In Nov 1893 Colonel (Sir Henry) Colvile arrived to take 
charge, and at once led the Baganda army against King Kabarega 
of Bunyoro That country was completely overrun and Colvile 
built a line of forts from Buganda to Lake Albert, of which he 
left Major A B Thruston in command In June 1894 Uganda 
(i e , the kingdom of Buganda) was declared a protectorate, and 
at the end of the year Sir Henry Colvile was invalided Peace 
seemed assured m Uganda, territorial limits to religious teaching 
were abolished, English Roman Catholic priests were added to 
the 1 rench f athers, and the material progress of the country was 
marked A few European traders settled in the country, good 
permanent houses were built, roads were made and kept in repair, 
and many new industries introduced, chief among which were the 
expression of oil from various oilseeds and the cultivation of 
coffee Trees were imported and land set aside for planting 
forests In 1896 the building of a railway from the coast to 
Uganda was begun In the same year the protectorate was ex- 
tended over Bunyoro and Busoga 
The Sudanese Mutiny — In the middle of 1897 this era of 
peace was rudely interrupted Macdonald had returned to East 
Africa in command of an exploring expedition, for which Colonel 
Trevor Ternan, the acting commissioner, had been ordered to 
supply 300 Sudanese In June George Wilson sub commissioner 
at Kampala, discovered a plot to revolt, and in July Mwanga 
fled to the south of Buddu and raised the standard of rebellion 
The rebels were defeated, while Mwanga was made a prisoner by 
the Germans Ternan, unaware of the disaffection of his men 
now sent three companies to Macdonald, selecting those who had 
been continuously fighting in Bunyoro, Nandi and Buddu This 
caused great discontent which was increased by the fact that their 
pay was six months in arrears and their clothing long overdue 
The men, too, had other grievances, they were especially sore at 
again being sent on service without their wives 
After Colonel Ternan ’s departure on leave the three companies 
who had joined Macdonald broke out into revolt in the Nandi 
district (East Africa Protectorate) and set off to Uganda, looting 
the countries they passed through Macdonald and F J Jackson 
followed with a force of Zanzibaris Meanwhile Major Thruston — 
a man justly loved by his soldiers, in whom he had complete con- 
fidence — churned to the garrison at Luba’s near the Ripon Falls, 
relying on his personal influence to control the men He and two 
other Europeans were seized and made prisoners On Oct 19 
the mutineers were defeated by Macdonald’s force The same 
night the Sudanese leaders, fearful lest their men might submit, 
murdered Thruston and his companions and sent letters to Uganda 
to incite their comrades to mutiny Wilson, however, had already 
disarmed the troops m Kampala, who remained loyal, as also did 
the Baganda Mohammedans there A large Protestant army now 
went to the assistance of Macdonald, and up to Jan 9, 1898, the 
siege of Luba’s continued, with constant skirmishes Early m 
January Mwanga escaped from the Germans, and, declaring him- 
self a Mohammedan, reached Buddu with a large force, which 
Macdonald defeated with the aid of the Baganda army Mean- 
while the Sudanese at Luba’s escaped and crossed the Nile, making 
their way to Mruh It appeared probable that if they reached 
that point the Sudanese garrisons in Bunyoro would revolt as 
well as the Baganda Mahommedans, and the situation of the 


Europeans became desperate Macdonald pursued the mutineers, 
overtook them m the swamps of Lake Kioga, and after a couple 
of skirmishes returned to Kampala, leaving Captain E G Har 
nson m command That officer attacked the rebel stockade at 
Kabagambi and carried it with great gallantry A large number 
of Indian troops arrived early in 1899 in May Colonel C G 
Martyr inflicted another heavy defeat on the mutineers at Mruh 
Mwanga, however, managed to get through and join Kabarega 
and the rebels in the north In June 1899 Colonel J T Evatt had 
the good fortune to capture both Mwanga and Kabarega, who 
were subsequently removed to the Seychelles, where Mwanga 
died in 1903 (For Kabarega see Unyoro ) Colonel C Delme 
Radchffe subdued the last of the Sudanese mutineers 101900-1901 
In the autumn of 1899 Sir Harry Johnston was sent out to 
Uganda as special commissioner and he remained there till 1902 
During that period he settled many disputes, included Toro 
Ankole, Bukedi and other regions m the protectorate, reduced 
expenditure and increased revenue He gave the kingdom of 
Buganda a definite constitution, settled the land question m that 
kingdom and in other regions and also the question of native 
taxation The land settlement had very important, if undesigned, 
results for its effect was to do away with tnbal tenure and sub 
stitute the freehold and leasehold system, with certain unde 
sirable results By the treaty of Mtngo, signed in March 1900, the 
young king of Buganda, Daudi Chwa, a son of Mwanga, born in 
1896, was accorded the title of his highness the Kabaka During 
his minority the kingdom of Buganda was governed by regents Of 
these the most notable was Sir Apolo Kagwa (d 1927), a true 
stitesman An epidemic of sleeping sickness, which between 
1901 and 1909 caused over 250,000 deaths, did not prevent the 
country making progress, the material development being accom 
panied by the conversion of most of the Buganda to Christianity 
Ihe completion m 1902 of the railway from the Indian ocean to 
Lake Victoria did much to facihtate trade With settled conditions 
the administration was transferred, 1906, from the Foreign to the 
Colonial office. Sir Hesketh Bell being the first governor 
Social Conditions, — Chnstianity and Western civilization in- 
creasingly made their influence manifest, while material prosperity 
brought new problems Uganda being, however, a ‘‘black man’s 
country,” there was no clash between European and African 
interests Officials and missionaries continued to play a leading 
part in the evolution of the people, and they were backed up by 
the native administration of the various states included in the 
protectorate, which have a large degree of autonomy Daudi 
Chwa, who attained his majority on Aug 8, 1914, and was 
created a K C M G in 1925, and Sir Apolo Kagwa, who on ceas 
ing to be regent became prime minister, were foremost in giving 
aid to the British in the World War Other rulers and tribes were 
equally willing, and by supplying 10,000 soldiers, a native medical 
corps and over 160,000 carriers Uganda helped substantially to 
defeat the Germans in East Africa 
The country suffered from a severe famine in 1919 and from the 
general trade depression in 192 1-2 But it quickly recovered 
In cultivating cotton, an industry which started on a small scale 
in 1904 and 20 years later had attained great proportions, the 
natives found an easy method of acquiring wealth, a fact not 
without danger and adversely affecting the labour supply for other 
work However, there was steady growth in education and a 
power of adaptability to new conditions was clearly noticeable 
At a^cntical period of development Uganda owed much to the 
wise guidance of Sir R T Cor3mdon, governor from Feb 1918 
to Sept 1922 It was dunng this penod, in 1921, that a (nomi 
nated) legislative council was created 
Being dependent upon the railway through Kenya Colony for 
her outlet to the sea Uganda had with that colony a customs and 
railway umon The question of political federation, which 
was raised after the World War, presented, however, difficulties, 
arising chiefly from the presence of a large white population in 
Kenya, whereas Uganda depended upon the African for prosper 
ity It was chiefly to meet the demands of the native cotton-grow 
ers m Uganda t^t the railway extension was undertaken which 
on Its completion in 1928 enabled the crop to be sent direct to 
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Mombasa In January^ 1929, a Commission, with Sir £ Hilton 
Young as chairman, recommended the appointment of a High 
Commissioner for Kenya, Uganda and Tanganyika, with execu 
tive powers This was to be “a preliminary step” to a Governor- 
Generalship for “Eastern Africa ” Action (May 1929) had yet 
to be taken on the Report The cotton exported during 1926 was 
180,859 bales, of the value of approximately £3,500,000 The 
excise duty of 6 cents (Jd ) per lb collected by the Government 
from Jan to Dec 1926 amounted to £199,897 

Bibliography — R Wallis, 7 he Handbook of Uganda, and ed , 
1920, with bibhograplw , Report of the East Africa Commission 
(1925), A B Lloyd, Dayspnng tn Uganda (1921), J Roscoc, The 
Soul of Central Africa (1922), Right Rev H G Jones, Uganda in 
Transformation 187&-1926 (1926) , Reports on the protectorate are 
pubU^ed yearly by the Colonial office, London 
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UGRO-FINNISH LANGUAGES Finno-Ugrian 
Languages 

UHLAND, JOHANN LUDWIG (1787-1862), German 
poet, was born at Tubingen on April 26, 1787 He studied juns- 
prudence at the university of his native place, but also devoted 
much time to mediaeval literature Having graduated as a doctor 
of hws m 1810, he went for some months to Pans, and from 1812 
to 1814 he worked at his profession in Stuttgart, m the bureau of 
the minister of justice He had begun his career as a poet m 1807 
and 1808 by contributing ballads and lyrics to L von SeckendorfPs 
Musenalmanach , and in 1812 and 1813 he wrote poems for 
J Kerner’s Poehscher Almanack and Deutscher Dichterwald 
Uhland’s ballads follow the form of tlm masterpieces of Goethe 
and Schiller, but they have some of the”^ spirit of naive wonder of 
the mediaeval poet, t e , they belong definitely to the Romantic 
school But hib style has a precision and grace which distinguish 
his best work from that of most of the contemporary Romantic 
poets His work strengthened the national spirit, and he himself 
did good practical work as a liberal member of the Wurttemberg 
assembly, and, later, as a member of the Frankfurt parliament 
In 1815 he collected his poems m a volume entitled Gedtchte 
To almost every new edition he added some fresh poems He 
wrote two dramatic works — Ernsty Herzog von Schwaben and 
Ludwig der Baier — the former published in 1818, the latter m 
1819 

Uhland was not only a poet and politician, he was also an 
ardent student of the history of literature In this field he pub 
lished Das alt jranzosische Epos (1812), Der My thus von Ihor 
nach nordtschen Quellen (1836), and Alte hock und meder- 
deuische \ olkslieder (1844-45) He died at Tubingen on Nov 
13, 1862 

Uhland’s Gesammelte Werke, edit by H Fischer, were published in 
1892 in 6 vols , ako by L Frankel (2 vols, 1893) and L Holthof 
(1901) His Gedtchte passed through nearly 50 editions in the poet’s 
hfetimt, jubilee ed of the Gedtchte und Dramen (1886) A critical 
ed by E Schmidt and J Hartmann appeared in 1898 {z vok ) 
T^hland’s Schnften zur Geschichte der Dtchtung und Sage were pub- 
lished in 8 vols (1865-7^) , his Tagebuch von 1810-^1820 by J Hart- 
mann (189U See H Maync, Uhlands Jugenddichtung (1899), H 
Schneider, Uhland Leben, Dtchtung, Forschung (1920) 

UHRICHSVILLIL a city of Tuscarawas county, Ohio, 
USA,85m S byE of Cleveland, on Stillwater creek and 
Federal highway 21, served by the Baltimore and Ohio, the 
Pennsylvania and electric railways Pop (1920) 6,428 (95% 
native white) Coal is mined m this region, and the city is one 
of the principal centres m the country for the manufacture of 
sewer pipe and other clay products It was settled about 1803 and 
incorporated m 1832 

UIGHUR, the name of a Turkish tribe and dynasty who 
came from the East and ruled m Kashgana from the loth to 
the 1 2 th century They used a variety of the Syriac alphabet 
(•See Turks ) 

UIST (oist), NORTH AND SOUTH, islands, outer Heb- 
rides, Inverness-shire, Scotland North Uist lies south-west of 
Hams (Long island), from which it is separated about 8 m by 
the Sound of Hams The island measures 13 m m length by 
17 m in greatest width, but the coasts are extremely indented 
The highest point is Mt Eaval (1,138 ft ) The pnncipal sea- 


lochs are Loch Maddy and Loch Eport, both on the east On the 
east coast the surface is mostly swampy moorland but on the 
west there is some fertile soil The inhabitants are chiefly engaged 
m crofting, fishing and cattle rearing The principal village Loch 
maddy, is a trade centre, and a favourite resort of anglers being 
a regular calling station for the steamers from Glasgow and Kyle 
of Lochalsh The islands belonging to the parish of North Uist 
(pop 2,579) comprise — to the southwest Baleshare (pop, 134), 
kirkibost, Heisker (66), and the Monach group with a lighthouse 
on Shillay, to the south Grimisay (si 5) and Ronay, to the north 
east, Levera, to the north, Boreray (63) and Vallay (43) 

South Uist has a population m the parish (1921) of 3 235 an 
extreme length of 27 m and an extreme width of 7 m Towards 
the north east it is mountainous The chief sea lochs are Loch 
Boisdale, frequented by anglers, Loch Eynort and 1 och Skiport 
on the east coast On the east side the surface is mainly alluvial 
peat, broken by hills, but on the west there is a belt of productive 
land Besides crofting, the inhabitants are engaged m the fish 
enes and cattle raising Steamers from Glasgow, Portree, Oban, 
etc , call regularly at the village of Lochboisdale where there is 
a wireless station The islands attached to the parish of South 
Uist include, to the south, Eriskay (pop 427) where Prince 
Charles landed on Aug 2, 1745, to the north east, Wiay, to the 
north, Grimsay, Flodday, just off the northeast shore of Ben 
becula, and Benbecula (pop i,ii6), with an area of 40 sqm 
from which there are low tide fords to North Uist and South 
Uist 

UITENHAGE, 38® 46' S 25® 27' E , altitude 169 ft 21 m 
by rail from Port Elizabeth, South Africa Pop (1921) 7815 
whites, 3,187 natives, 160 Asiatics, 3052 coloured, in 1926 the 
whites numbered 8,121 The town was founded bv De Mist in 
1804, on the Zwartkops river Water courses flow along the sides 
of the streets, which are lined with trees On the banks of the 
river are two large wool-washing establishments In the town are 
railway workshops, the mam industry of the place 

UITOTOAN (Witotoan), a group of tribes of South Amen- 
can Indians, forming an independent linguistic slock The Uitotos 
(Witotos), from whom the stock takes its name, and the tribes 
related lo them live m the region of the Peruvian Colombian 
border, between the Yapura and Putumayo rivers especially on 
the Caraparana and Igaraparana, northern tributaries of the lat 
ter The Witotos are a short, dark skinned folk with almost 
negroid faces They are on a lower level of culture than their 
neighbours in many respects On the other hand they have de 
veloped the drum language to a surprisingly high point Their 
religious beliefs and mvthology are of great interest 

See T Koch-Gruneberg Zwet Jahre unter den Jndtanern (Berlin, 
1909) , K Th Preuss, Religion und Mythologte der Uiioto (Leipzig, 
1921) 

UJIJI, a town of East Africa on the east side of Lake Tan 
ganyika in 4® 55' S and 29® 40' E Pop (1926) about 25,000, 
largely Swahili Ujiji was the meeting point of merchants from 
all parts of the lake and the terminus of a caravan route from 
Dar es Salaam The Zanzibar Arabs made it their headquarters 
m the first half of the 19th century and it became a great slave 
and ivory mart In 1858 Richard Burton and J H Speke reached 
Ujiji, being the first white men to see Lake Tanganyika David 
Livingstone, coming from the south, reached Ujiji m 1869, and it 
was there that H M Stanley found him on Oct 28,1871 The first 
steamer on the lake was launched at Ujiji in 1884 Soon after 
wards it became part of German East Africa and was chosen as 
the lake terminus of the railway (completed in 1914) from Dar- 
es-Salaam Owing, however, to an alteration m the level of Tan- 
ganyika, Ujiji harbour had become very shallow and the terminus 
of the railway is at Kigoma, 4 m to the north Ujiji was occupied 
by Belgian Congo troops m 1916, and m 1921 was transferred to 
Great Bntain as part of the mandated territory of Tanganyika 

UKRAINE, a sociahst soviet republic of European Russia 
recognised by the Soviet government m December 1920, when a 
treaty was signed defining the relations between the Ukraine and 
the Umon of Socialist Soviet Republics Area 451,730 iqkm. 
Pop (1926) 28,887,007 It lies between 46® and 52® ao' N and 
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36® 10' and 40® 14' E and is bordered on the south by the 
Black Sea, the Crimean A S S R and the Sea of Azov, on the 
west by Bessarabia, on the north by the White Russian S S R 
and the province of Bryansk and on the north-east and east by the 
provinces of Kursk and Voronezh and by the North Caucasian 
Area The Moldavian A S S R (gv) n linked administratively 
with the Ukraine 

GEOLOGY AMD CLIMATE 

Geologically and structurally the Ukraine is distinct from Rus- 
sia to the north of it, the Tertiary sea covered most of it, but 
extended very little further to the north, and the ice of the glacial 
epoch hardly reached it, except m the north-west and where 
Don and Dnieper mark southward extensions of glacial river sys- 
tems Its plateau system, the Azov Horst of Suess, composed of 
granite gneisses, stretches north westwards from the Sea of Azov 
through Volhynia and Podolia, and is generally supposed to be 
the eastward continuation of the Hercynian system This horst 
exerted a strong tectonic effect on the fold system of the Donetz 
which was thrown up from the end of the palaeozoic to the be- 
ginning of the Tertiary period, and also caused the tectonic dis 
turbances of the post-Cretaceous period indicated by the lines of 
Karpinsky, a northern line stretching from the Volga through 
the bend of the Don, the source of the Donetz, the delta of the 
Desna and Polyesie to Warsaw and a southern from the delta of 
the Don, past the falls of the Dnieper to the source of the Bug 
Recent seismic observations indicate that tectonic disturbances 
ire still going on m the district and there is some evidence that 
elevation of the plateau region has occurred m post-glacial times 
River Formations,. — ^The chief rivers are the Dniester, Bug, 
Dnieper and the Donetz, a tributary of the Don, tectonic dis 
turbances may account for their parallelism The soils of the 
region fall into three mam groups In the ancient forest zone of 
Polyesie, where morainic clays and sands form the base, are 
ash coloured or podzol soils (See Russu SoUs ) A zone of 
black earth formed on loess under steppe climatic conditions lies 
south of this region, but the humus content has been diminished 
by the spread on it of forests as the moister and milder climatic 
zone pushed southward The town of Kiev stands on the northern 
limit of this zone and its rise may be connected with the lesser 
density of the forest on the loess to the south of it Spurs of the 
central Russian plateau are thrust into the north west 
But the mam feature of the Ukraine is its steppe land, cov 
ered with chemozyom (black earth) formed on loess, more sandy 
to the north and more clayey to the south The rich black earth 
belt runs generally south west to north east, diminishing m humus 
content towards the north and towards the south In the south- 
east, m accordance with more and conditions, it displays a ten 
dency to salt efflorescences Along the north shores of the Black 
Sea extends the Pontic steppe The Black Sea was part of an 
Upper Miocene and Sarmatian Sea, which formerly extended 
inland as far as the Vienna basm, but which shrank in Tertiary 
times, the Pontic steppe bears traces of this transgression It 
approaches the sea by a steep incline only broken by the river 
estuaries, characterised m this region by limans These are sub 
merged, eroded nver valleys locked from the sea by detritus 
Where a stream of great volume enters the sea (eg, Dniester, 
Bug, Dnieper), the bar is pierced m one or two places and some- 
thing resembling a delta is formed But m the case of those 
streams which do not bring down enough water to cover the loss 
from evaporation in the liman, the bar becomes continuous and 
the water within the liman is increasingly nch in salts The mud 
of these limans has curative properties and small health resorts 
are dotted along their shores Along the river valleys are thickets 
of sedge and reed with marsh forest and meadow The Pliocene 
lime which predominates in the Pontic steppe covers the crystal- 
line substratum, which is, however, often laid bare by the action 
of streams Forest destruction at the source of the streams has 
led to flooding after each melting of the snows The heavy mantle 
of black earth and loess, the loose chalk and the marl, sand and 
clay of the Tertiary strata on the Ukrainian steppe are readily 
cut mto by running water, and many acres of fertile agricultural 
soil have been washed away from the ravine slopes An institute 


for research mto amelioration of this problem now ejostis and 
efforts are being made to prevent further forest cuttmg, to encour 
age replanting and to introduce transverse ploughing across the 
slopes and dramage channels round the helds 
The chief river is the Dnieper (qv) which has formed one of 
the Imks between the Black Sea and the Mediterranean and the 
Baltic from ancient times The Pnpet river joins the Dmeper a 
httle south of the northern boundary of the Ukraine and almost 
doubles Its volume, the Dnieper from this point often dividing 
into two or more channels, and having many islands The nght 
bank is high and rocky and the left a low plain, though m three 
places the plain extends along both banks During the melting of 
the snows the river overflows the islands and the plains along its 
shores, leaving them covered with fertile alluvium At the mouth 
of the left bank Samara tributary both banks of the Dmeper be 
come precipitous The post-Tertiary elevation of the Azov horst 
forced the river to dig its bed into the gramte-gneiss rocks, but 
in many places ledges of these rocks he across its path and it 
descends m a sepes of waterfalls, now being harnessed for produc 
tion of electric energy Below the falls the nver expands, flowing 
m several channels, and silting up its liman so quickly that con- 
stant dredging is necessary to keep the port of Kherson open 
even for small sea going vessels Of its numerous Ukraiman tnbu 
taries, the Teterev and Ingulez on the right, and the Desna on the 
left, are the most important, the latter being navigable for a great 
distance 

I The present scheme of electrification of the falls includes a 
scheme for deepening the nver channel so as to make it available 
for large steamers and for providing adequate canals in this 
region The lower course of the Dniester (gv) forms the bound 
ary between Bessarabia and the Ukraine Its left bank Ukrainian 
tributaries are short, and flow from the Volhyman-Podohan 
plateau They are full at the meltmg of the snows and have carved 
deep canyons, but in summer they almost disappear Between the 
Dniester and the Bug, no river reaches the sea, all being shut in 
by hmans The Bug (Boh) is a shallow stream, not navigable even 
aher the spring thaws except near its mouth, and its tributaries 
in summer become mere chains of ponds, rapids are formed in 
its bed by ledges of the gramte-gneiss horst The upper course 
of the Donetz with its white chalk cliffs lies in the Ukraine On 
the whole the waterways of the Ukraine are not favourable to 
navigation, the Dmeper and its tributaries giving the greatest 
possibilities In 1926-27 there were 76 motor driven boats and 
188 barges on the rivers and the freightage carried, mainly gram, 
timber and metal goods, was 872,000 tons, the number of passen 
gers being about two million 

Climate — The chmate is everywhere continental, but mcreas 
ingly so towards the south east The Ukraine south of a hne 
through Dnepropetrovsk to Kishinev differs from the north in be 
mg exposed to east and south east winds which prevent the snow 
brought by the south winds from the Black Sea from becoming 
very thick If these easterly winds are prolonged and mtense, the 
snow hardly remains at all, this being a contributory cause of bad 
harvests Sometimes these east winds bring snow and are so 
cold and violent that the flocks of sheep are destroyed 

Other causes of bad harvests are a rainless spring, and the re 
turn of easterly winds and frosts in May The maximum rainfall 
is m summer and falls mainly m heavy showers which may wash 
away parts of the surface and which, m any case, run off quickly 
Winter is severe, the average temperature at Kiev, lat 50® 30' N 
in January being i® C, colder than that of Hammerfest, lat 70® 
N The duration of frost on the Pontic steppe is 2 pionths 
and in the rest qf the Ukraine 3 to 4 months Spring m the south 
is liable to dry east winds bringing sandstorms, but towards the 
north-west it is moister, with frequent alternations of snow and 
frost In summer most of the Ukraine lies south of the 20® C 
isotherm and high temperatures prevail m the south in July and 
August The amount of rainfall diminishes from the north-west 
(550 mm ) to the south-east (300 mm ) and yearly fluctuations 
especially in the important spnng rams are great, the bad harvests 
of 192X and 1924 were due to spnng drougks 

For«stt.^In former times forest and forested glades covered 
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much of the area* coniferous in the north and west* and oak in the 
south* and patches of forest still remain especially in the north 
west and in the Kharkov district The beech occurs ui a small 
region west of Kamenets Podolsk The Pontic steppe is practi- 
cally treeless and probably never had much forest except along the 
Dnieper nver, where it still extends as far as Kherson and is found 
m patches south of that town Forest clearing was going on as 
early as the tune of the Kiev principality Later the Mongols 
and Tatars destroyed huge stretches of forest by setting fire to it* 
partly to provide pasture grounds for their flocks and partly to pre 
vent the Slavs from taking refuge in the forest In the i6th cen 
tury the colonising Cossacks continued the process and also prac 
tically exterminated the wild horses* deer and bison 

Finally the mtensiflcation of colonisation m the 19th century so 
diminished the forests that at present only 8% of the Ukraine is 
under timber, of which 23% is comferous and 64 6% deciduous 
The abundant wild hfe of the region has disappeared, the saiga 
antelope has retreated eastwards and only rodents* especially field- 
mice and marmots, the plague of agriculture, are abundant The 
loss of bird life has increased insect pests* though the locust 
which once did so much damage, has been exterminated Destruc 
tive use of fine meshed nests, so that young as well as adult fish 
were caught, has markedly lessened the pike, tench, carp* crucian 
and shad in the rivers, and the sturgeon and sterlet which formerly 
swarmed up their lower courses are fast disappearing 

AGRICULTURE AND INDUSTRIES 

Four fifths of the population are engaged m agriculture and 
in spite of the destruction of the years of avil war 1917-21 and 
the famine of 1921* production in 1926-27 had reached about 90% 
of the 19 n level Despite war conditions and deiths from famine, 
the population has increased by 8 7% since 1913, rapid increase 
of population has always been a feature of the Ukrainian race 
This increase of population in a region of lessened agricultural 
production and markedly diminished manufactunng output has 
still further impoverished the peasantry, and the two features 
of agricultural life which have been so marked a result of this 
fecundity of the race, emigration and seasonal wandering m search 
of work, still persist The redistribution of land after the revolu- 
tion diminished the number of landless peasants, but 44% are 
still landless 

Since the revolution and famine also, there has been a change 
in the t5rpe of cultivation, maize, which is a more drought resisting 
gram now occupies more than twice the share of 1913, and rye, 
potatoes, sunflower seed, hemp grasses and cultivation of melons 
water melons and cucumbers are markedly above the 1913 level 
Barley, wheat and sugar beet are below that level The many field 
system IS rapidly replacing the three field system artificial man 
ures are increasingly used and mechanical traction m place of the 
former reliance on horses and oxen is slowly making its way, the 
peasants m many cases combine to purchase more up to date agri 
cultural implements, here, as elsewhere m Russia the demand for 
such implements exceeds the supply In good years a suryilus of 
gram for export is produced but in drought years there is insuffi 
cient grain for the needs of the population 

Stock raising is important, esfiecially shecf) and pig breeding, 
the former has surpassed the 1913 level but the number of pigs 
IS less Horses and working cattle are also below pre war level, 
and they were deficient then , the crisis m lack of power for agri- 
culture has been partly met by the use of tractors, more than 
8000 having been imported mto the Ukraine since 1924 Meat, 
leather and wool are exported Communal farms and artels are 
increasing and pay special attention to improving the breeds of 
animals The most important communal agricultural enterprise 
is the sugar trust which farms half a million hectares 

The manufactures depending on agricultural products in pre- 
war times occupied a smaller share than metal manufactures but 
at present they surpass them, the depression of the metal trades 
and the more rapid return to normal conditions of food products, 
leather goods and textiles has been a common feature in most of 
the countnes affected by the 1914-18 war This is partly due 
to the more complex nature of the laws of demand and supply in 


metal industries and partly to the greater imtial capital needed 
for construction and repair of plant Hour milling is everywhere 
important, especially near the Black Sea ports and macaroni pro- 
duction 13 increasing Sugar refining diminished markedly during 
the disturbed conditions of 1917-1922 the peasants giving up 
sowing of sugar beet in their need for food grains In 19 ’3 a re- 
vival set in and by 1927 sugar refining had reached i of its 
former level, syrup production has not yet revived to any great 
extent Oil pressing, brewing distilling and tobacco manufactures 
are important A marked post revolution feature is the develop- 
ment of leather preparation and the manufacture of leather goods 
and textiles, previously peasant industries, on factory lines 
Smaller agricultural occupations are vine growing, fruit cultivation 
and bee keeping Apples, pears and cherries are produced in the 
north and apricots, almonds and peaches in the south A recent 
development is the cultivation of kemph, which is replacing jutc 
in the manufacture of sacking 

MINERALS 

Minerals. — Of the mineral wealth, rock salt from Artemovsk 
(Bakhmut) and salt from the limans of the Kherson region have 
long been exploited salt from the latter district being an article 
of trade in the earliest days of Kiev Before the railways were 
built, the Chumakht, or drivers of ox carts, in which dried fish 
and salt were earned from the Black Sea to all parts of the 
Ukraine, and exchanged for gram, were a noted organisation Ox 
cart transport is still the only available method in rural districts 
remote from the railway the roads being too poor for motor trans 
port In 1928 a society for road improvement was formed and a 
‘*road week” on American lines has been planned to encourage 
loq/il count lib to provide roads suitable for motor transport 

The coal of the Donttz region began to be exploited m the 
latter part of the 19th century, it includes good anthricitc beds 
and m 1927 production reached 245 million tons (97% of the 
1913 production), this being 77% of all the coal raised in the 
USSR in that year Ihe important Krivoi Rog iron region was 
first developed about 1880 and produced 64 million tons in 191$, 
but in 1927 only 53% of this quantity was mined Manginese 
production from the oligocene strata of the Nikopol region on the 
other hand, reached 179% of the pre war level Phosphorite beds 
are worked in the west and graphite north of Dnepro petrovsk 
The mercury and copper of the Donetz are little worked at pres- 
ent Good pottery clays are found everywhere, fireproof days, 
m the Donetz, slate near Dnepro petrovsk, lithographic stone in 
Podoha and mineral paints in the Donetz, Knvoi Rog and Kherson 
districts Building stone, lime chalk, and gypsum (yielding ala 
baster) are also found 

Among industnes depending on mineral wealth, smelting occu 
pies the first place, the production of cast iron in 1927 was 77% 
of that in 1913 and 76% of all the cast iron produced in Russia 
Engine construction the manufacture of machinery and agricul 
tural implements steamer building, cycle, motor and aeroplane 
construction are developing rapidly The manufacture of electro 
technical goods has developed since 1917 as a result of the removal 
to the Ukraine of two such undertakings from Riga, when that 
city passed from Russia to Latvia Chemical industries, including 
the manufacture of artificial manure are markedly greater than in 
1913 Other industries ire brick, glass, and pottery manufacture 

Electrification is proceeding rapidly, the Shterov station in the 
Donetz region working on anthracite dust, was opened m 1925-26 
and has a capacity of 20 000 kilowatts that at Artemovsk (1928) 
22,000 kilowatts, and others have been opened An important 
hydro-clectnc station is under construction (1928) on the falls of 
the Dnieper, as are sluices to allow vessels carrying corn and 
naphtha to the north and timber to the south to pass the falls 
Cement, aluminium and ferro manganese factories are being con 
strutted near the falls to work on electricity when the scheme is 
completed The export trade of the Ukraine is mainly grain and 
flour, as in pre war times and it still fluctuates in dependence on 
meteorological conditions, though the famine of 1931 led to much 
more careful selection of drought resisting plants 

Ts^anifiort.-— The network of railways is well developed in the 
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Donetz region, and there are several east west and north south 
lines, several new lines have been opened and others are under 
construction Air transport is developing, the first route being 
opened in 1925 Regular air services link Moscow, Kharkov and 
Odessa, with stops at Poltava and Kiev if desired and from 
Odessa, a regular service goes to Batum 

The Black Sta ports form a trading outlet for the Ukraine, 
Odessa (g v ) is the most important, others {qqv ) are Isikolaycv, 
Kherson, Mariupol and Berdiansk There are regular services to 
the Mediterranean and Vladivostok and there is much coastal 
trade Trade through the Baltic Sea ports has been severely 
injured by the war time destruction of the fleet by the severance 
of Bessarabia, by the unsettled external relations of Russia and 
by the decrease m production, and is far below the 1913 level, 
though some improvement took place in 1926-27 

Population — ^The Ukraine includes within its borders about 
20% of the total population of the USSR and is one of the 
most densely peopled regions in Russia, averaging 64 2 inhabitants 
per sq km , more than 80% of whom are occupied in agriculture 
The village settlements are large and as a rule, are situated on the 
high ind often precipitous banks of streams, so as to be safe from 
the spring floods, and they form almost continuous belts along 
the higher right bank of the rivers The watersheds are less settled 

In respect of the percentage of people living m towns, the 
Ukraine occupies third place m the republics of the U S S R , the 
Transcaucasian Federation coming first and White Russia sec- 
ond, the town population is, however increasing rapidly, the 
Ukraine being in a transition stage towards industrialisation The 
SIX largest towns {qqv) are Kiev (493,873), Kharkov, the admin 
istrativc centre (409505), Odessa (411,416), Dnepropetrovsk 
(^87357), Stalin (105,739) and Nikolayev (101,182) Seven 
towns have populations of ovtr 50,000, nine of over 30,000 and 
ten of over 20,000 Though Kharkov is today considered the 
tapital of the Ukraine, the administration having removed here 
owing to the unsettled conditions m Kiev, the latter is the real 
heart of the Ukraine “the mother of cities” to the Ukrainians, 
foremost still m population and in its ancient culture dating back 
to the foundations of the Slav dominion m Russia The site has 
been occupied since the dawn of history, and Aungnacian remains 
have been discovered Of the whole population, about 80% are 
Ukrainians (Little Russians), 9% Russians and 5% Jews, other 
nationalities represented being Poles Germans, Moldavians, 
Greeks, Bulgarians and White Russians The r>erccntage of Rus 
sians in the towns rises to 25%, but is small among the agricultural 
population 

The Ukrainians are broad headed tall, long limbed and broad 
shouldered As a rule they are dark haired and dark eyed, and 
have broad faces bright complexions and straight noses, though 
here, as elsewhere there has been racial intermixture and light 
and medium lolourmg often occurs Iheir language began to be 
diffcrentilited from Great Russian even in the nth century, and 
the wedge thrust between the two peoples by the Tatar domination 
and the subsequent subjection of the Ukraine to Lithuanian and 
Polish rule emphasised the divergence 

The use of Grc it Russian in schools and m printed works was a 
contributory cause of the illiteracy of the Ukrainian peasant In 
1926 the literacy rale was 41 3% among Ukrainians, as against 
45 1% among Russians Ukrainian is now the official language of 
the republic and a keen appreciation of the present linguistic free 
dom has resulted in marked development of education, and at 
present the Ukraine takes third place in Russia in the provision 
for edueition though here as everywhere in Russia many chil 
dren still receive no education Kiev Kharkov and Odessa have 
scientific and educational institutes and the museums and art 
gallents of Kiev are famous 

ARCHAEOLOGY 

The Ukrainian steppes and South Russia are of peculiar interest 
historically and archaeologically Rostovtzeff points out that the 
French emigrants wha found a home m Russia after tlie Revolu- 
tion first gave a stimulus to the study of the archaeology of the 
region Russian scholars became interested and a copious litera 


ture and rich museum collections now exist The presence of 
palacohthic man ha^bcen demonstrated at Kiev, and the relics of 
neolithic man are everywhere abundant The intersection here of 
routes from the Orient via the Caucasus and the Black Sea, of 
Greek influences, of influences from the west via the Danube and 
from the north via the Dnieper is reflected in the cultural wealth 
of the early civilisations, while the openness of the steppes to the 
east led to their repeated submergence by nomads from the steppe 
Easy portages connected the rivers, the steppe to the south was 
open and treeless, while the forests on the loess to the north were 
younger and less dense than those of the north, and were also 
intersected by glades the reasons for the lesser density of forest 
on the loess steppe are not yet fully worked out 

The conquerors m the region have too often been considered 
as transitory nomads, but there is ample evidence to prove that 
the fertility of the region and the ease with which tribute could 
be extracted from the inhabitants encouraged settlement as well 
as conquest, thus leading to a rich variety of cultural intermix 
ture Little is known of the Cimmerians and the extent of their 
kingdom, but the Iranian Scythians certainly had centres on the 
steppes between the Don and the Dnieper These Cimmerian and 
Scythian kingdoms were the base on which the Greek colonies of 
the Black Sea depended, later history goes to show that such 
colonies could not exist without a fairly stable civilisation on the 
steppe to the north Sarmatian tribes, Iranians like the Scythians, 
succeeded to this kingdom, and the blending of Greek and Iranian 
culture had a marked influence on the civilisations of Central and 
Eastern Russia 

The neolithic civilisation of the Ukraine, the so called Tripolye 
{qv) culture, named from the finds at that place, as evidenced 
by its incised and painted pottery was peculiarly rich and belonged 
to an agricultural people The kurgan or barrow graves, common 
to steppe and woodland, and containing skeletons daubed with red 
paint and buried m the contracted position, though probably con 
temporary, show evidence of a nomadic people, while graves m the 
Kharkov district seem to indicate an absorption of the steppe 
nomads into agriculture This juxtaposition of settled agriculture 
and nomadic tribes is still to be observed m the region to the east, 
where the Kalmucks and some Kirghiz tribes at the present time 
lead nomadic lives 

In the course of the eighth and seventh centuries b c the mouths 
of the Dniester, Bug and Dmeper were occupied by Milesian fish 
ing colonies, Tyras on the Dniester and Olbia on the Bug and 
Dnieper OJbia became the outlet for the furs, slaves and amber 
of the north and an inlet for Greek influences, which penetrated 
as far as the Kama, the Milesian power decayed m the fifth 
century bc and Athens took its place in trading relations with 
Olbia, the corn of South Russia being increasingly needed for the 
Mediterranean civilisations With the advance of the Sarma 
tians to the steppe between the Don and the Dmeper in the second 
halt of the 3rd century bc the Scythians moved farther to the 
north and west, as evidenced by their remains in Kiev and Poltava, 
but their advance was checked by Germanic tribes and anarchy 
began to prevail in the steppe From their first appearance on the 
Dnieper the Sarmatnn Alans allied themselves with the Germanic 
tribes in a struggle against Rome and destroyed Olbia and the 
Roman fortresses on the Crimea Celtic civilisation m the region 
IS represented m the basin of the Dnieper by La Tene finds 
probably remains of the Galatian tribes Roman influence was felt 
m the Black Sea region under Hadrian and his successors, who 
established a fort at Olbia, but in the third century ad Roman 
influence declined on the Ukrainian shore (R M F ) 

History — ^The people of the Ukraine are for the most part 
descended from Ruthene immigrants from the north who, to cs 
cape the oppression of the Polish and Lithuaman princes and 
nobles, escaped “to the frontier” where though nominally under 
Lithuanian rule, they formed free democratic communities and 
came to be known as Cossacks {qv) The whole Ukraine formed 
part of the Polish Lithuanian empire until 1667, when the portion 
east of the Dnieper was ceded to Russia by the treaty of Ah 
drussowo The rest was absorbed by Russia at the second parti 
tion of Poland, in 1793 
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The ^^Great Russians” regarded the Ruthenes as belonging to 
the Russian nation, and their language as a mere dialect Towards 
the midde of the 19th century, however, there began m the 
Ukraine a separatist movement, associated with the names of the 
Ruthene scholar Kostomarov and the poet Shevchenko, of which 
the political ideal was the umon of all the Ruthenes, including 
those of Galicia, m an Ukrainian nation This Ukrainophil move 
ment gathered force, and became a very important factor m the 
politics of eastern Europe, especially after the outbreak of the 
World War 

The collapse of the Russian empire m 1917, and the downfall 
of the Habsburg monarchy which followed seemed to give the 
opportunity for realizing the Ukrainophil ideal In March 1917 a 
formal demand for the recognition of Ukrainian autonomy was 
m ide to the Provisional Government at Petrograd, and on April 
19 an Ukrainian national convention met at Kiev to elect a rada 
(council) This took over the government in June, and was rec 
ognized by the Petrograd Provisional Government in August On 
November 20, contemporaneously with the Bolshevik revolution 
m Petrograd the rada proclaimed an Ukrainian People’s republic, 
the independence of which was accepted in principle by the Bol 
sheviks who made no objection when the Central Powers agreed 
to receive the Ukrainian delegates to the conference at Brest 
Lilovsk and to negotiate with them a separate peace 

In January 1918, however, the situation had altered A Bol 
shevik Government had been set up at Kharkov, and was making 
rapid headway against the “compromising” Kiev rada, and at 
Brest Litovsk Trotsky now declared that a separate peace with 
the Ukraine would involve the breaking off of the negotiations 
with Soviet Russia The news from the Ukraine was, however, un 
certain, the Central Powers were in urgent need of food supplies 
from southern Russia, and on February 9 they signed a peace 
treaty with the Ukrainian People’s Republic By subsidiary treat 
les signed on the 12th, the Ukraine agreed, tnter aha, to provide 
supplies of grain etc , in return for manufactured articles 

Meanwhile the Kiev Government had been hard pressed by the 
Bolsheviks and, m March, appealed to the Central Powers for 
help German and Austrian troops now marched into and occu- 
pied the Ukraine, mainly with the object of securing the stipu 
lattd supplies of food, which had fallen far short of expectations 
A proclamation of the German General Eichorn ordering cultiva 
lion lo be proceeded with, led to a quarrel with the rada, which 
was dissolved by the Germans, who made Skoropadski hetman of 
the Ukraine Violent unrest followed among the peasants, who 
demanded the restoration of the People’s Republic, and on July 30 
General Eichorn was assassinated An armistice had been con 
eluded with Soviet Russia in May In November, with the col 
lapse of the Central Powers, there was a movement against the 
hetman, headed by Petliura, a former member of the rada Skoro 
padski was overthrown, and Petliura and Vinnichenko, ex presi 
dent of the People’s Republic established themselves as dictators 
in Kiev, where they proclaimed the union of the Ukraine with the 
West Ukrainian republic set up at Lw6w (Lemberg) by the Ga 
lician Ruthenes This led to a short war with Poland to whom 
Galicia had been assigned by the Allied Powers Petliura marched 
(0 the aid of the Lemberg Government, which was threatened by 
the advance of General Haller’s Polish legion from the Western 
front, but was decisively defeated 

In Feb 1919 Petliura, driven from Kiev by a Bolshevik ris- 
ing, took refuge with his armed followers in East Galicia and m 
1920 joined forces with the Poles against the Bolsheviks Mean 
while, m March 1919, a second Ukrainian Soviet Government had 
been set up, but was dissolved m June, when Denikin’s “Whites” 
took Kharkov In December, however, the Soviet forces recap 
tured Kharkov and Kiev, Odessa also falling to them m Feb 
T920, and a third Ukrainian Soviet republic was established In 
May 1920 the Poles, with Petliura’s troops, occupied large parts 
of the Ukraine, including Kiev, but were forced to retire when 
the Russian Soviet army took the offensive {see Russia) By the 
treaty of Riga (Oct 1930 and March 18, 1921) Poland and 
Russia recognised the independence of the Ukraine On Dec 28, 
1920 a Russo Ukrainian treaty was signed defining relations be- 


tween the two Soviet republics 
Dunng 1921 the Ukrainian Socialist Soviet republic signed sep- 
arate treaties with Georgia (Jan 31), Lithuania (Feb 14), Latvia 
(Aug 3), Estonia (Nov 25) and Italy (Dec 27), and also, in 
conjunction with the Russian Socialist Federated Soviet republic, 
with Austria (Dec 7) In 1922 a treaty with Turkey was signed 
(Jan 2) and, again m conjunction with the RSFSR, a trade 
agreement with Czechoslovakia (June 5) On July 6, 1923 the 
constitution of the Union of Socialist Soviet republics was 
adopted, of which the Ukraine became a constituent member In 
Sept 1924 the autonomous Moldavian Socialist Soviet republic 
was formed as part of the Ukraine 
UKRAINIAN LITERATURE The Ukrainians are the 
descendants of the South Russians of the Kiev period, and have 
consequent claims to regard the Russian literature of the ii-nlh 
century as Ukrainian But as the literary tradition was preserved 
only in Muscovy, the period has been treated under Russian 
Literature {qv) There is a gap between the last South 
Russian chronicles of the 13th century and the Ukrainian re- 
vival of the 1 6th, the language of the latter being as different 
from that of the former as early Middle English is from late 
Anglo Saxon 

The Ukrainian literature of the 1 6-1 7th century is entirely 
dominated by the national and religious struggle against Rome 
and Poland In its early stages it had its centre in Gahcia and 
Volynia, and produced a polemist of genius in Ivan Vyshensky 
{fl 1586-1614) Later it became centred in Kiev, and under the 
influence of Peter Mohila, metropolitan of Kiev (1596-1647), 
borrowed Latin methods to fight the Latins The writers of the 
period were polemists, rhetoricians and grammarians, they also 
wrote verse and plays after Latin school models Some of the 
early i8th century interludes in the latter are of interest In the 
later 17th and i8th centuries Ukraine was drained of its best 
intellectual forces, which were attracted to Muscovy, where the 
church from 1700 to 1760 was dominated by Ukrainian prelates 
After 1750 the Ukrainnn gentry began to be rapidly Russianized, 
many of them attaining to eminence m Russian letters (c g , 
Gogol, qv ) Of those that remained Ukrainian the most re 
markable was the wandering philosopher and ‘Christian epicure ” 
Gregory Skovoroda (17*2-94) The language used during this 
period was a mixture of Ukrainian Church Slavonii, Polish, and 
in the later i8th century, Great-Russian elements 
Ukrainian folklore is very rich and original The best known 
type of songs are the so called dtwtv (collections by Antonovich 
and Drahomanov, i874-7«;, Catherine Hrushevska, part 1 1927) 
They have an historical background (the Cossack wars of the 
17th century), but they are elegiac rather than narrative There is 
also a great variety and wealth of the lyrical folksongs They 
have had a strong influence on modern Ukrainian literature The 
first pubhcations of folksongs by Prince Tsertelev (1819) and 
Maksimovich (1827) were important landmarks in the first stages 
of the modern Ukrainian revival 

Modern Ukrainian literature dates from Ivan Kotlyarevsky 
(1769-1838) His Travi sty of the Aenetd (1798) and his comedy 
Natalka of Poltava ( 1S16) are closely related to the Russian litc 
rary tradition, but the use of the vernacular was a new departure 
The successors of Kollvare\sk> did not rise abo\e the level of a 
provincial Hematkun\t A new spirit was introduced by Taras 
Shevchenko (1814-61 ) He was born a peasant and a serf a fact 
that emphasizes the essentially democratic and rural character 
of modern Ukrainian literature A romantic nationalist in his 
early, a revolutionary internationalist in his later work, Shev 
rhenko had deep roots in Ukrainian folklore He has become the 
symbol of Ukrainian nationality His >oungcr contemporary 
Marko Vovchok (pseudonym of Mane Markovich, ide Velinsky 
1834-1907), a Great Russian by birth, wrote stones of peasant 
life which have made her a standard of good Ukrainian prose 
The persecution of the Ukrainian movement m Russian Ukraine 
culminating m the practically prohibitive decree of 1876 favoured 
its growth in Galicia, where such scholars as Michael Hrushevsky 
(b 1866), an emtgrS from Russia and Ivan Franko (1856- 
1916) made of Lwow the centre of Ukrainian culture Franko 
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was abo the most remarkable GaUaan novelist of the period In 
Russian Ukraine the most outstanding writers were the poetess 
Lesya Ukramka (pseudonym of Larissa Kvitka, nie Kossach, 
1872-1913) and the novelist Michael Kotsyubinsky (1864-1913) 

Bibliography —In Ukrainian S Yefremov (Efremov), iTistory of 
Ukramian Ltierature (1911), Uoroshkevych, Manual of Ukramtan 
LUerary History (1927) The History of Ukrainian LiUrature of M 
Hrushevsky (1923 ^eg ) has, with its sixth part, reached the middle of 
the i6th century It includes many chapters on folklore For a con- 
cise survey in a western language Comte M Tyszkiewicz, La Litera- 
ture Ukrainienne (Berne, 1919) , M Hrushevsky, Anthologie de la 
literature Ukrainienne (1921) (DSM) 

UKULELE A small guitar {qv) used by the natives of the 
Hawaiian Islands and adopted as a jaaz and solo instrument in 
England and the United States 

ULAN (Uhlan) ^ originally a Polish lancer The Ulans were 
cavalry and wore the national dress and czapka (or lancer cap) 
They were first introduced into the Prussian army m 1740, but 
failed to distinguish themselves in the first Silesian War, and it 
was only after the Treaty of lilsit (1807) that Ulan regiments 
were again formed m the Prussian army In the present (1929) 
German army the old Ulan regiments are represented in most 
cavalry regiments by at least two squadrons In the Austrian 
army a “Uhlan pulk” of Poles was formed in 1784 and ordinary 
Uhlan regiments of Austrian cavalry in 1791 In the present 
Pohsh army there are a number of Uhlan regiments 

ULCER* Medically, a breach of either an external or an 
internal surface, occurring in the course of disease and accom- 
panied by loss of tissue Common exdunples are cutaneous, vari- 
cose, corneal, typhoid, dysenteric, gastnc and duodenal, tubercu- 
lous, syphilitic and cancerous ulcers An ulcer has a depressed floor 
or base, and often the edges are raised somewhat ibove the general 
level of the surrounding surface In all the instances given above, 
except the cancerous ulcer, the pathological process at work is 
inflammation, acting often on a tissue tiie vitality of which has 
been lowered, so that the destruction is disproportionately great 
compared with the agent that brings it about This lowered vitality 
may result from constitutional diseases, eg, diabetes or renal 
or cardiac disease, or may depend upon local causes, eg, the 
poorness of cutaneous blood supply over such a bony surface as the 
shin, the embolic closure of an artery and death of the portion of 
tissue It supplies, as in some cases of gastnc ulcer The examples 
of acute bed sores in disease of the lower parts of the spinal cord, 
and of perforating ulcer of the toe in locomotor ataxy, indicate 
further, that in some instances interference with the conduction 
of afferent impulses from the part is fundamental in ulcer for- 
mation 

In a t>pical ulcer the floor differs in character according as the 
lesion is healing or not If healing, the floor consists of granula- 
tion tissue (see Inftammatton and its Sequfls) covered by a 
thin layer of scro purulent fluid, and the edges when the skin is 
concerned, show a thin blue line of advancing epithelium whereby 
the ulcer is fmall) covered If recently formed or spreading, the 
floor usually consists of dead or dying tissue with smaller or 
greater exudation of sero purulent or purulent fluid In some 
forms of ulceration especi illv those that are chronic, e g , tuber 
culous or syfihihtic the floor of the ulcer presents special features 
(eg, the presence of giant cells or caseation) and the causal 
organism may be present in the tissues or exudation The can 
cerous ulcer is really an example of molecular necrosis, and the 
floor consists of dying or dead cancerous tissue, with superposed 
putrefactive changes In dyspepsia small local abrasions on the 
tongue or mouth or gastric mucous membrane may occur from 
the breaking down of papules perhaps containing serous fluid 
Popularly these are often termed “ulcers ” but they only involve 
superficial layers of the epithelium, and hardly deserve the name 
In Its usual significance an ulcer involves tissue deeper than the 
epidermis, or in the case of internal surfaces, the entire mucous 
membrane 

Treatmeiit.--Tbe treatment of ulceration is conditioned by 
the underlying cause In all cases rest is necessary, an ulcer over 
the knuckle may i>ersist for weeks if the hand he used but heal 
within i dav or (wo if the joint be fixed upon a splint But apart 


from this, it is clear that treatment of any underlying disease Will 
help healing of the ulc^r at least as much as local medication 
In the case of cancerous ulcers, healmg does not occur apart from 
a successful radiation treatment, but the patient’s discomfort may 
be relieved very greatly by keefwng the ulcer bacteriologically 
clean, and thus preventing the putrefaction that otherwise always 
occurs Naturally, this is easier in some situations than others 
Sometimes a cutaneous ulcer becomes ‘^mdolent” or “callous,” and 
remains unchanged in appearance for weeks Often such an ulcer 
may be brought into a healthy healing condition by use of some 
stimulating lotion, or rubbing with a crystal of copper sulphate, 
the superficial destruction of tissue is thereby increased, it is true 
but the induced inflammation is accompanied by stimulative 
processes beneath and around the ulcer, which more than compen 
sate for the added inflammation HeaUng of an ulcer, when it 
occurs, is always by the local formation of fibrous (scar) tissue, 
m the case of the skin, the newly formed fibrous tissue is ulti 
mately covjered by squamous epithehum, m the case of mucous 
membranes the secreting epithelial system is not re formed 

(W S L-B) 

ULEABORG* see Oulu 

ULEMA, the learned of IslSm, theologians, canon-lawyers 
professors, judges, muftis, etc , all who, whether m office or not 
are versed theoretically and practically m Muslim science m gen 
eral (Arab ulama, sing dim literally, “knowers,” m the sense 
of saentes ) By “science” m this case is especially meant what is 
learned from tradition, books or men, and through the intellect 
In a narrower sense, Ulema is used, m a Muslim state, of a council 
of such learned men, holding government appointments If all 
conception of intermediary priesthood be eliminated, the Ulema 
may be said to be equivalent to the secular clergy of Roman 
Christendom (see Dervish) Opposed to them, again, are the 
*drtfs (“knowers,” *^perceiverSy^^ senHentes, as opposed to setentes) 
to whom religious knowledge comes m the vision of the mystic, 
not by tradition or reason (see gtirliSM) 

ULFILAS (c 311-383), the apostle of Chnstiamty to the 
Gothic race, and through his translation of the Scriptures into 
Gothic, the father of Teutonic literature, was bom among the 
Goths at the trans-Danubian provinces about the year 31 1 
The Anan historian Philostorgius (Hist eccl 11 5) says that his 
grandparents were Christian captives from Sadagolthma m Cap 
padocia, who had been earned off to the lands beyond the Danube 
in the Gothic raid of 264, and became so naturalized that the boy 
received a Gothic name, Vtulfila (Little Wolf) An authoritative 
record of the outlines of his life was only discovered early in the 
19th century in a writing of Auxentms of Milan, his pupil and 
companion At an early age Ulfilas was sent, either as an envoy 
or as a hostage for his tribe, to Constantinople, probably on the 
occasion of the treaty arranged m 332 Ulfilas may therefore have 
been a convert to Christianity when he reached Constantinople 
But here probably he came into contact with the Arian doctrines 
which gave the form to his later teaching For some time before 
341 he worked as a lector (reader of the Scriptures) From this 
work he was called to return as missionary bishop to his own 
country, being ordained by Eusc?bius of Nicomedia and “the 
bishops who were with him,” probably at Antioch, in 341 

He was now thirty years of age, and his work as “bishop among 
the Goths” covered the remaining forty years of his hfe For 
seven of these years he wrought among the Visigoths beyond the 
Danube, till the success which attended his labours drew down 
the persecution of the still pagan chief of the tnbe To save his 
flock from extinction or dispersion, Ulfilas decided to withdraw 
both himself and his people With the consent of the emperor 
Constantius Be led them across the Danube, “a great body of the 
faithful ” and settled in Moesia at the foot of the range of Hae 
mus and near the site of the modem Tmovo (349) 

The life of Ulfilas during the following thirty three years is 
marked by only one recorded incident (Sozomen Iv 24), his 
visit to Constantinople in January 360, to attend the council con 
vened by the Arian or Homoean party The part played by Ulfila*^ 
in these troublous times cannot be ascertained with certainty 
It may have been he who, as a “presbyter chnsliani ritus,” con 
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ducted negotiations with Valena before the battle of Adrianople 
(37S), W that he headed a previous embassy asking for leave 
for the Visigoths to settle on Roman soil, and that he then, for 
pohtical motives, professed himself a convert to the Anan creed, 
favoured by the emperor, and drew with him the whole body of 
his countrymen^hese and other similar stones of the orthodox 
church lustonans appear to be without foundation The death of 
Valens, followed by the succession and the early conversion to 
Catholicism of Theodosius, dealt a fatal blow to the Anan part> 
within the empire In 383 he was sent to Constantinople by 
the emperor A split seems to have taken place among the Arians 
at Constantinople Ulfilas was summoned to meet the mnovatots, 
and to induce them to surrender the opinion which caused the 
dispute No sooner had he reached Constantmople than ho fell 
sick, “having pondered much about the council,” and before he 
had put his hand to the task which had brought him he died, 
probably m January 383 

The Ananism of Ulhlas was a fact of pregnant consequence for 
his tieople, and indirectly for the empire It had been his lifelong 
faith, as we learn from the opening words of his own confession — 
‘ Ego Ulfilas semper sic credidi ” If, as seems probable from the 
circumstances of his ordination, he was a semi-Anan and a fol- 
lower of Eusebius in 341, at a later penod of his life he de* 
parted from this position, and vigorously opposed the teaching 
of his former leader He appears to have joined the Homoean 
party, which took shape and acquired influence before the council 
of Constantinople in 360, where he adhered with the rest of the 
council to the creed of Ariminum, with the addendum that in 
future the terms VTr 6 <rTa<ns and ovtria should be excluded from 
Chnstological definitions Thus we learn from Auxentius that he 
condemned Homoousians and Homoiousians ahke, adopting for 
himself the Homoean formula, “fihum similem esse patn suo ” 

His version of the Scriptures is his greatest monument By it 
he raised a barbarian tongue to the dignity of a literary language, 
and the skill, knowledge and adaptive ability it displays make it 
the crowning testimony of his powers as well as of his devotion to 
his work lor the hnguistic value of the Gothic version of the 
Scriptures by Ulfilas S0e Goths Gothic language It is preserved, 
though only in a fragmentary form, in the famous Codex Argen- 
teus at Uppsala This ms , discovered at the monastery of Werden, 
near Cologne, was deposited at Prague, earned off by the Swedes 
in 1648 and presented to Queen Christina Irom Stockholm it 
passed by some means into the hands of Isaac Vossius, and a 
transcript was made and published by Franciscus Jumus m 1655 
The ms was bought by the Count de la Gardie and presented to 
the university of Uppsala Its uncial letters are formed in silver 
on a surface of purple vellum 

See Waltz, Das Leben des Utfilas (1840) , W L Kraift, Ktrchen* 
gtschtchie der deutschen Volker (Abth i, 1854 ). H Bohmer in 
Herzog Hauck, Realencyklop&dte, vol xxi , W Btssell, Das Leben 
^s Ulfilas (i860) , C A Scott, Ulfilas Apostle of the Goths (188O , 
G H Bate cd Tkt Fmt Germanic Bible (1801), H M Gwatkln, 
Studies tn Arianism (1900) , Felix Dahn, Die Komge der Qermanen 
(1861^19x1) (C A Sc,X) 

ULIANOVSK, a province of the Russian S F S R lying west 
of the Volga river, with the Chuvash A S S R and the Tatar 
A S S R to the north, the provinces of Nixhegorod and Penza to 
the west, and Samara to the east Area 14,986 sq kilometres 
Pop (1926) 1,381,300 It occupies part of the former Simbirsk 
province The south-east is occupied by the mid Russian plateau, 
of which a part, known as the Zhegulev hills thrusts out a tongue 
which compels the Volga to make its great Samara bend The 
Svyaga rises m the Samarskaya Luka hills and flows parallel to the 
Volga, but in an opposite direction, at a distance of 2 to 20 miles 
The Sura, flowing north, drains the west of the provmce and 
forms a navigable waterway The geological formations include 
post Phocene upper layers containing mammoth bones 

There are extensive beds of bituminous shale with a high 
calonfic value on the Volga Svyaga watershed, and m 1919 work 
was begun at the Kashpir shale mine south of Syzran, and the shale 
is sent to Samara for fuel for electric plant By-products are used 
in the manufacture of sulphur, Ichthyol, shale-tar, fireproof ma- 
tenalSf e^c Asphalt is worked at Syzran Salt, ochre, iron-ore 


and various building stones are produced in small quantities 
There are patches of forest, but local demand for fuel, budding and 
household purposes exceeds supply by more than and the 
timber used m the province is mainly imported The soils vary 
from rich black earth to grass covered alkaline sands and there 
18 much water meadow along the rivers The climate is continental 
ranging between extremes of —47'' I md +iis° b, winter lasts 
for five months, and the rainfall is about 1 7 6 in per annum 
Spring rams sometimes fail and cause severe famines, as m 1911 
and 1921 Destructive hadstorms often occur m June and July 
Agriculture is the mam occupation and 83 9% of useful land is 
cultivated, though mainly on a three field system, with primitive 
implements Maize cultivation is increasing and efforts are made 
to spread its use among the peasants for food and cattle fodder 
Winter rye and oats are the chief crops Wheat, lentils, sunflower 
seed, potatoes, cabbages, onions and melons are also grown and 
there is some cultivation of flax and hemp Stock raising dimin 
ished disastrously after 1921, but sheep, goats and pigs have 
almost reached their normal level Of factory industries the mak 
mg o^ woollen goods, flour milling, distilling and brewing are the 
chief, and there are some saw milling, brick making nad and 
leather factones Koustar or peasant industries include the making 
of tombstones, saddlery, nets purses and violins and guitars They 
diminished markedly after the famine 
There are only two towns with populations of more than 20 000, 
Ulianovsk and Syzran (gv) The literacy rate is very low 26 8% 
for the whole provmce and 17 8% among women The district 
was originally peopled by Finnish tribes, Russian colomzation 
began on the west of the Sura in the 14th century and reached the 
east two centuries later, lines of forts being established to protect 
the settlers, Ulianovsk (Simbir$k) was thus erected in 1648 
Communications are mainly by river, the railway system is poor 
Uhanovsk (formerly Simbirsk), the chief town of the province, 
lies on a hill «;6o ft above the Volga at a point where the Svyaga 
closely approaches it, m 54° 23' N, 48° 25' E Pop (1926) 
70,194 Its suburbs extend to the Svyaga and to the Volga bub 
urbs on the left bank of the Volga are cut off from communication 
during the spring and autumn, but are reached by boat in summer 
and sleigh m winter The town has a brisk river trade and has 
saw mills, flour mills, breweries, distilleries and brick yards It 
has railway communication across the Volga and with the west 
The historian Karamzin was born here m 1766 Uhanovsk was 
the scene of much fightmg during the Civil War of 1917-1920 
ULLSWATER, JAMES WILLIAM LOWTHER, xst 
Viscount (1855- ), Speaker of the British House of Com 

mons (1905-1921), was born on April i, 1855, the son of William 
Lowther, M P He was educated at Eton, Kings college, London, 
and at Trinity college, Cambridge He represented Penrith in the 
House of Commons from 1886 to 1921, when he received a vis 
county Lowther had been deputy-speaker for ten years when 
he was elected to the chair of the House He was a great Speaker, 
filling the duties of the office with humour, dignity and discre 
tion He was chairman of the Speaker’s Electoral Reform con 
ference (1916-17), which prepared the way for the great exten 
Sion of the franchise, including the granting of votes to women, 
of the Devolution conference (1919), and of the royal commis 
Sion on London Government (1921-22) 

ULM, a city of Germany, in the republic of Wurttemberg, 
situated on the left bank of the Danube, at the foot of the Swa 
bian Alps, 58 m S E of Stuttgart by rail and 63 m N W of 
Munich Pop (1925) 57278 Ulm IS mentioned as early as 854, 
it became a town in 1027, and was soon the principal place in the 
duchy of Swabia Although burned down by Henry the Lion, it 
soon recovered from this disaster and became a free imperial 
town in 1155 Its trade and commerce prospered and m the 15th 
century it attained the summit of its prosperity, ruling over a 
district about 300 sqm in extent, and having a population of 
about 60,000 In 1803 it lost its freedom and passed to Havana, 
being ceded to Wurttemberg m 1809 In October 1805 General 
Mack with 23,000 Austrians capitulated here to Napoleon Ulm 
is remarkable m the history of German literature as the spot 
where the Meistersingefs lingered longest, preserving without text 
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and without notes the traditional lore of their craft 
Ulm still preserves the appearance of a free imperial town, and 
contains many mediaeval buildings of historic and of artistic 
interest Among these are the town hall, of the i6th century, in 
the Transition style from late Gothic to Renaissance, restored m 
recent years , the Kornhaus , the Ehingerhaus or Neubronnerhaus, 
now containing the industrial museum, and the commandery of 
the Teutonic order, built in 1712-1718 on the site of a habitation 
of the order dating from the 13th century, and now used as 
barracks The magnificent early Gothic cathedral, begun in 1377, 
and earned on at intervals till the 16th century, was long left 
unfinished, but in 1844 the work of restoration and completion 
was begun, being completed m 1890 It has double aisles and a 
pentagonal apsidal choir, but no transepts Its length (outside 
measurement) is 464 ft, its breadth 159 ft , and the aisles are 
covered with rich net vaulting The tower m the centre of the 
west facade was completed in 1890, and is the loftiest ecclesiasti- 
cal erection in the world (528 ft ) The cathedral contains some 
line stained glass, and a number of interesting old paintings and 
carvings It belongs to the Protestant Church 
Ihe Danube, joined by the Iller just above the town and by the 
Blau just below, here becomes navigable, so that Ulm occupies 
the important commercial position of a terminal river port There 
is witer communication with the Neckar, and so to the Rhine 
The market for leather and wool is important, and the manufac 
tures include wire ropes, borax, paints, cheese, jute, leather, lace, 
perfumes, and cement Brewing and weaving, iron and brass- 
founding are carried on as well As a fortress Ulm has been 
famous and it is a garrison town 
See E Nubling, Ultns Handel und Gewerbe tm MtUelalter (Ulm, 
1892-1900) , G Iischer, GeschtchU der Siadt Ulm (Stuttgart, 1863) , 
Prcssel Ulmtsche^ Urkundenbuch (Stuttgart, 1873) , and Ulm und 
sein Munster (Ulm, 1877) , Schultes, Chronik von Ulm (Stuttgart, 
1881 and 1886) Hassler, Ulms Kunstgeschkhte tm MtUelalter (Stutt- 
gart, 187a) , and Das rote Buck der Stadt Ulm, editc^d by C Mollvo 

(1904) 

ULMACEAE, a family of dicotyledonous trees, the best 
known and most important members of which are the elms (qv), 
forming the genus Ulmus The family contains 13 genera and 
about 130 species Celtts amtrolis is the nettle tree, the fruit of 
which IS edible C ocetdentahs is the hackberry {qv) 
ULMANIS, KARL (1877- ), Latvian statesman, first 

prime minister and organizer of the independent republic of 
Latvia Born Sept 4, 1877, m Zemgale ((jourland) He is an 
agronomist He also studied agnculture m Germany and the 
United States of America, and, before Latvia became an inde 
pendent State, he gave many lectures in Latvia on agricultural 
questions He was an active supporter of the movement to liberate 
the Latvian people from Russian and German domination After 
the Allied victory of 1918, when Latvia was still occupied by 
German military forces, he organized all political parties m Latvia 
around the Democratic block, which later in the same year, united 
with other political organizations of Latvian refugees an Russia, 
became the Latvian National Council On behalf of this national 
council and m the name of the Latvian nation, the independence 
of Latvia was proclaimed on Nov 18, 1918, and K Ulmanis was 
appointed first prime minister of the interim Latvian Government 
Under his leadership the young State waged its fight for freedom 
against the Russian Bolshevists and the combined German and 
Russian irregular forces, » e , the Bermondt army 
After the Latvian army s complete victory, K Ulmanis led his 
country until the Constituent Assembly was elected and gave the 
country a Constitution Peace was concluded with Russia and 
Germany, and the young State concentrated all its force on 
the reconstruction and building tip of the administration 
Ulmanis was pnme minister from Nov 18, 1918, to June 18, 
1921, when a Coahtion Government was formed by his party 
colleague, Z Meierovics He was again pnme minister from Dec 
24, 1925, to May 5, 1926, and from that date until Dec 17, 1926, 
he was minister for foreign affairs 
He IS leader bf the strongest bourgeois party in the parliament, 
the Farmers' Union, is a member of the I^tvian parliament, and, 
notwithstanding the fact that he has a strong opposition in the left 


wing political parties, is still considered the most popular and 
strongest political figure in Latvia 

ULPIAN (D0MITIU8 Ulpianus), Roman jurist, was of 
Tyrian ancestry His hterary activity lay between 211 and 222 
He made his first appearance in public life as assessor in the 
audttonum of Papinian and member of the council of Septimius 
Severus , under Caracalla he was master of the requests {magtster 
Itbellorum) Heliogabalus banished him from Rome, but on the 
accession of Alexander (222) he was reinstated, and finally be 
came the emperor's chief adviser and praefectus praetono His 
curtailment of the pnvileges granted to the praetorian guard by 
Hehogabalus provoked their enmity, and he narrowly escaped 
their vengeance, ultimately, in 228, he was murdered in the 
palace, in the course of a not between the soldiers and the mob 

His works include Ad Sabmum, a commentary on the jus civile 
in over 50 books, Ad edtetum, a commentary on the Edict, in 83 
books, collections of opinions, responses and disputations, books 
of rules and mstitutions, treatises on the functions of the different 
magistrates — one of them, the De officio proconsuhs hbn x, beinj? a 
comprehensive exposition of the cnminal law , monographs on various 
statutes, on testamentary trusts, and a variety of other works His 
wntmgs altogether have supplied to Justinian’s Digest about a third 
of Its contents, and his commentary on the Edict alone about a fifth 
As an author he is characterized by doctrinal exposition of a high 
order, judiciousness of criticism, and lucidity of arrangement, style 
and language 

Domtitt Ulptant fragmenta, consisting of 29 titles, were first edited 
by Tihus (Paris, iS49) Other editions are by Hugo (Berlin, 1834) 
Bocking (Bonn, 1836), containing fragments of the first book of the 
Institutiones discovered by Endhcher at Vienna in 1835, and in Girard s 
T exits de droti romatn (Paris, 1890) 

ULSTER, EARLS OP. The earldom of Ulster was the 
first title of honour m Ireland of English creation, and for more 
than a century was the only one It dates from a grant to dc 
Lacy m 1 205 

Hugh dc Lacy, ist Earl of Ulster (d 1242?), was descended 
from Walter de Lacy (d 1085), who fought for William the 
Conqueror at Hastings The first earl was the brother of Walter 
de Lacy (d 1241), who succeeded his father as lord of Heath in 
1186 In 1203 Hugh de Lacy drove John de Courci out of Down 
and was rewarded by grants of land, and m 1 205 by the earldom 
of Ulster He was then invested with quasi-viceregal authority, 
but m 1207 war broke out between the earl and the king’s jus 
ticiar King John came to Ireland, and banished the earl to 
Scotland He returned to Ireland m 1226, and died at Carnck 
fergus On his death the earldom reverted to the Crown 

Second Creation, — Prince Edward (afterwards Edward I), 
transferred “the county of Ulster” (c 1255), to Walter de Burgh, 
lord of Connaught The earldom remained m the family of de 
Burgh until the death of Wilham, 3rd earl of this line, in 1333, 
when it passed to his daughter Elizabeth, who married Lionel, 
afterward duke of Clarence, son of Edward III Lionel was sue 
ceeded in the earldom of Ulster by his daughter Philippa, who 
married Edmund Mortimer, earl of March The third Mortimer, 
earl of Ulster, died unmarried in 1425, when his titles were in 
hented by Richard Plantagenet, duke of York, whose son Edward 
ascended the throne as Edward IV m 1461 

Since that date the earldom of Ulster, which then merged m 
the Crown, has only been held by members of the royal family 
Its last holder was Alfred, duke of Edinburgh (d 1900) 

See, for the de Lacy and de Burgh earls of Ulster, The Chromcle 
of Florence of Worcester, edited by T Forester (1854) , Annals of 
Ireland ^ ihe Four Masters, edited by J O’Donovan (7 vols , Dublin 
1851) , The Annals of Loch Ci, edited by W M Hennessy, “Rolls 
Series” (a vols , 1871) , Calendar of Documents Relating to Ireland 
edited by H S Sweetman (5 vols , 1875-86) , W W Shirley, Royal and 
Historical Letters of the Reign of Henry III , “Rolls Senes ’ (2 voh , 
1863-66) , Sir J T Gilbert, History of the Viceroys of Ireland (Dublin 
1865) For tlic history of the earldom see Q E C , Complete 
Feerage, vol viii (1898) 

ULSTER, a province of Ireland occupying the northern part 
of the island Before the passage of the Government of Ireland 
Act, 1920, and the estabhshment of a separate government for 
Northern Ireland {q v ), Ulster included the counties of Donegal, 
Londonderry, Antrim, Fermanagh, Tyrone, Cavan, Monaghan, 
Armagh and Down (qq v ) Ulster (Uladh) was one of the early 
provincial kingdoms of Ireland, but by a d 400 became divided 
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into three states, Onel (Oirghialla) in the south, Uhdia m Antrim 
and Down, and Aileach or Tir Eogham m the north The O'Neills 
of Tfr Eogham became dominant over all Ulster, but after the 
Norman invasion Ulidia fell to John de Courcy and formed the 
Earldom of Ulster, while Oriel was partitioned In the i sth century 
English rule practically disappeared from Ulster which, under the 
O’Neills and O’Donnells became the most Gaelic province of Ire 
land and found two great champions of native independence m 
Shane and Hugh O’Neill, Earl of Tyrone, whose grandfather Conn 
had accepted this English title in 1 543 With the suppression of 
Tyrone (1603) the province was subjected to the Crown, and the 
flight of the Earls (1607) gave the opportunity for the planta- 
tion of Ulster by English and Scottish settlers (see Plantation) 
The history is henceforth part of the national history 
ULTIMATUM, a formal intimation by one state to another 
state that unless the latter complies with certain terms certain 
consequences will follow These consequences may be war or 
measures short of war, see International Law (Public), 
Pacific Blockade, Reprisals, Laws of War 
A declaration of war may be either absolute or conditional 
Under the customary law of nations prevailing at the time of the 
Russo Japanese War, 1904, hostilities might be commenced with- 
out any formal notice In this conflict Japan was charged by Rus- 
sia with making a treacherous attack Japan replied that she had 
already severed diplomatic relations before taking action This 
controversy led to the provisions contained in The Hague Conven- 
tion III, 1907, whereby hostilities must not commence without 
previous and explicit warning m the form either of a declaration 
of war, giving reasons, or of an ultimatum with a conditional 
declaration of war Further the existence of a state of war must 
be notified to the neutral Powers without delay, and does not 
take effect in regard to them until after the receipt of notification, 
which may be given by telegram Nevertheless, neutral Powers 
cannot rely on the absence of notification if it is clearly estab- 
lished that they were aware of the existence of a state of war 
In the World War, Austna Hungary and Germany declared war 
by telegram Great Britain verbally informed the German Govern- 
ment that unless it withdrew its troops from Belgium, she would 
take steps to secure its neutrality The German minister accepted 
this as a declaration of war Italy verbally informed the Austro- 
Hungarian ambassador at Rome that she considered herself m a 
state of war, and telegraphed the Italian ambassador at Vienna 
to make a similar declaration This declaration with a reasoned 
statement was dispatched to Italian representatives abroad and 
to foreign governments The United States declared a state of war 
with Germany by a resolution of Congress, approved by the Pres- 
ident The majority of other states at war with Germany made no 
formal declarations of war against her alhes Some merely broke 
off diplomatic relations (H H L B ) 

ULTIMOGENITURE, the custom by which the youngest 
son inherits the homestead, is known in English law as Borough 
English In England it obtained in parts from Gloucester to 
Cambridgeshire Under the name of Main^te and Jungerrecht it 
was known m northern France and northern Germany In Assam 
It is found among the matnhneal Garos who possess the 
dual organization and speak a Tibeto Chinese language, among the 
matnhneal Khasias who speak an Austnc language, among 
patnlmeal Lusheis, Meitheis, Nagas and Kachins, speakers of 
Tibeto Chinese languages Cases are known m Africa 
This custom has been regarded as derived from the jus prttnae 
metis, the youngest son being of undoubted paternity This view 
has been successfully traversed by Blackstone, Wcstermarck and 
Frazer It has been asenbed among settled peoples, such as Nagas 
and Meitheis, to the custom of making provision for the elder 
sons as they marry and set up house independently The rule 
requiring elders to marry before juniors is found among com 
mumties which do not now practise ultimogeniture Among people 
l^e the Lusheis, who practise shifting cultivation, it is due to 
the custom by which the sons of chiefs, on marrying, swarmed 
off to found new villages The view that it is connected with 
domestic worship — proffered by Elton and accepted by Gounne — 
w supported by the Khasi evidence, where the youngest daughter 


“inherits the rehgion” — in organic association with the homestead 
With the Garos it is inseparably connected with the general sys- 
tem of marnage 

See Blackstone’s Commenianes on the Lawi> of England, vol 11 
O Elton, Origins of Enghsh History ist ed (1888) , T Wcstermarck 
Hniory of Human Marnage, 5th ed , Sir J I rarer, hotklon in the Old 
testament (1918) 

ULTRAMARINE occurs m nature as the colouring pnnci 
pie of lapis lazuli, from which it was originally obtained by crush 
mg the stone and separating the pure material by levigaLion The 
scarcity of the mineral, which is a double silicate of sodium and 
aluminium with some combined sulphur, and the low yield ob 
tamable rendered genuine ultramarine extremely costly and the 
pigment to day is manufactured solely by artificial means The 
raw materials used consist, briefly, of (i) kaolin (China clay) 
free from iron and manganese, (2) soda ash (^ anhydrous so 
dium sulphate, (4) finely powdered sulphur (s) charcoal ash 
free coal or colophony, and (6) silica or quartz In the “indirect 
process” these materials are intimately mixed and ground and 
heated in a furnace at a bright red heat tor 7-10 hours with 
exclusion of air, then allowed to cool slowly Sulphur is added to 
the green ultramarine so formed and the mixture is converted into 
blue ultramarine by further heating at a low temperature In the 
“direct process” the raw materials, as above, after mixing and 
gnnding are roasted in an oven with access to air 

Artificial ultramarines are divided into three classes distm 
guished as the lighter “sulphate ultramanne,” “ultramarine poor 
m silica” (dark blue) and the “ultramarine rich m silica , 
the last, which is made by the direct process, is darkest in colour 
with a reddish tinge and, unlike the first two, made by the in 
direct process, is very resistant to alum solutions (hence is largely 
used in the paper trades) Ultramarine is fast to light and alkalis 
but IS readily destroyed by mineral acids Owing to the beauty of 
its colour, Its cheapness and permanence, it is extensively used as 
a water, size, lime, oil and varmsh colour, in printing inks, as a 
corrective for whites, for colouring paper, and in the ceramic 
industry As it is liable to contain free sulphur, it is mcompati 
bie with lead pigments The sodium in ultramanne may be re- 
placed by lithium, potassium and silver, and the sulphur by 
selenium or tellurium Ultramarine violet is obtained by heating 
ultramanne blue m a furnace with ammonium chloride Ultra- 
manne red is prepared by the action of hydrochloric acid on 
ultramarine violet at a high temperature These colours are 
rarely met with m commerce See Paints, Chemistry of 

(R b M) 

ULTRAMONTANISM, the name given to a certain school 
of opinion in the Roman Catholic Church (Lat ultra, beyond, 
montes, the mountains) The expression ultramontane was origi 
nally no more than a term of locality, characterizing the persons 
so described as living— or derived from — ‘beyond the mountains , 
but from the very beginning we find it used as a party appellation 
to describe those who looked ‘ beyond the mountains” in order to 
obtain a lead from Rome, who represented the papal point of 
view and supported the papal policy Thus, as early as the iith 
century, the partisans of Gregory VII were styled ultramontanes 
and from the 15th century onwards the same name was given to 
the opponents of the Gallican movement in France 

It was not until the 19th century that “ultramontane” and 
“ultramontanism” came into general use as broad designations 
covering the characteristics of particular personalities, measures 
and phenomena within the Roman Catholic Church At the 
present time they are applied to a tendency representing a definite 
form of Catholicism within that Church, and this tendency, in 
spite of the individual forms it has assumed in different countries, 
everywhere displays the same essential features and pursues the 
same ends It follows, from the very nature of Ultramontanism, 
and from the important position to which it has attained, that 
the official organs of the Church and all the people interested in 
the continuance of the actual state of affairs deny that it exists 
at all as an independent tendency It is mdisputably legitimate to 
speak of Ultramontanism as a distinct policy, but it Is very diffi- 
cidt to define its essential character 
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(i ) The first and fundamental characteristic of Ulttmmon 
tanism is its carrying to a logical issue the concentration of all 
ecclesiastical power m the person of the Roman Pontiff (See 
Papacy ) To the curuil system, so evolved, continually fortifying 
Its position m the domains of theology, ecclesiastical law, and 
politics the episcopal system stands in opposition The system 
admits that the pope represents the unity of the Church, and ac- 
knowledges his primacy, while at the same time it claims on behalf 
of the bishops that, m sdrtue of the divine ordinance, they possess 
an inilienable right to a share in the government of the Church 
(see Church History, Febronianism) The struggle between 
these two systems continued well into the 19th century, and, 
though episcopalism was not infrequently proscribed by the Cuna, 
it still survived, and till the year 1870 could boast that no oecu- 
menical council had ventured to condemn it This was done for 
the first time, m 1870, at the Vatican Council (qv), whose de- 
crees, recognizing the universal episcopate and the infallibility of 
the pope, marked the triumph of that doctrine by which they had 
been long anticipated The Catholic Church, m all countries, has 
become mbre and more dependent on the Cuna the bishops have 
lost their autonomous standing, and their position is little more 
than that of papal delegates, while all important questions are 
referred to Rome or settled by the nuncios 

(11 ) A second peculiarity of Ultramontanism is that it claims 
for the Catholic Church the functions of a political power, and 
asserts that it is the duty of the secular state to carry out its in- 
structions and wishes Since the conditions of the age no longer 
allow the pope to depose a temporal sovereign, the practical 
application of this conception of the relationship between the 
spiritual and temporal powers has taken other forms, all of which, 
however, clearly show that the superiority of the Church over 
the State is assumed This may be seen in the attitude of Ultra- 
montanism towards secular law It assumes that God has con- 
ferred on the individual and on society certain rights and com- 
petences as inalienable possessions This ''natural law” ranks 
above all secular law, and all state legislation is binding only m 
so far as it is m harmony with that law As to the provisions of 
this natural law, and the consequences they entail in individual 
cases, these can be decided only by the Church, * ^ , in the last 
resort, by the pope Thus, even at the present time, the opimon 
is very clearly expressed in Ultramontane quarters that, in the 
event of the state issuing laws contravening those of nature or of 
the Church, obedience must be refused The attitude of Ultra- 
montanism for instance towards the right claimed and exercised 
by the state to m ike laws concerning marriage is wholly negative, 
It recognizes no marriage laws except those of the Church, the 
Church alone being regarded as competent to decide what impedi- 
ments are a bar to marriage, and to exercise junsdiction over such 
cases 

(ill ) Since Ultramontanism cannot hope to realize its pohtical 
ambitions unless it succeeds in controlling the intellectual and re- 
ligious life of Catholic Christendom, it naturally attempts to ex- 
tend Its sphere of influence in all directions over culture science, 
education literature and the forms taken by devotion The devel- 
opment of these efforts may be easily traced from decisions of the 
Congregation of the Index and the Holy Office m Rome Ultra- 
monUnism, too, labours systematically to bring the whole orgam- 
zation of education under ecclesiastical supervision and guidance 
(iv ) In the fourth place, Ultramontanism is the embodiment 
of that intolerance towards other creeds which is the logical con- 
sequence of the authoritarian claims of the Catholic Church The 
general presupposition involved is that a man cannot be saved 
except within the Catholic Church Since, however, on the one 
hand—m virtue of a theory advanced by Pius IX against the 
emperor William I of Germany, m a letter which has Since be- 
come famous — every Christian, whether he will or no, belongs to 
that Church by baptism and is consequently pledged to obey her, 
and, on the other hand, since the state lies under the obligation to 
place the "secular arm*’ at her disposal whenever one of her 
members wishes to secede, the most far-reaching consequences 
result In the past this principle led to the erection of the^ Inqui- 
sition (qv) and, even at the present day, there exists In the Cuna 


a special congregation charged with its application The gradual 
separation of State and Church, a process traceable m its various 
degrees m all countries of Europe, has resulted m rendering im 
possible the strict application of system to which human nature 
Itself has, rightly or wrongly, taken exception As a result of this 
situation, the Catholic condemnation of heresy — though as string 
ent as ever m prinaple — ^has assumed forms less physically danger 
ous for the heretic 

(v ) Lastly, Ultramontamsm opposes the nationalization of 
Catholicism This pecuhanty is connected, though not identical, 
with the above mentioned tendency towards the Romanization 
of the Church Just as in Protestant countries there has often 
been an amalgamation of evangelical belief with national feelmg, 
so many Catholics desire that Catholicism shall enter into the 
sphere of their national interests, and that the activities of the 
Catholic Church should rest on a national basis These aspirations 
have been proclaimed with especial emphasis in France, in Ger 
many (Reformkatholntstms) and m the United States (Amen^ 
camsm, see Hecker, IT), but they are everywhere met with a 
blank refusal from the Ultramontane side Ultramontanism fears 
that any infusion of a national element into ecclesiastical life 
would entail the eventual separation of the people in question 
from papal control, and would lead to developments fraught with 
danger to the supremacy of the Papacy 

A MUCH DISPUTED PROBLEM 

The relationship of Ultramontanism to Catholicism is a much 
disputed problem The Ultramontane maintains that there is 
no justification for distinguishing between the two, but, even 
within the pale of the Roman Church, the identification provokes 
dissent, and is repudiated by all who are shocked by the effects 
on the life of the Church of an over centralized political Catholi 
cism It was on these grounds that in Jan 1904, it was proposed 
m the chamber of the Bavarian Reichsrath that the clergy should 
be deprived of the suffrage The years between the Treaty of 
Frankfurt (1871) and the outbreak of the World War witnessed 
a growing difficulty on the part of Catholic Germans to reconcile 
Ultramontane doctrine with the political and industrial develop 
ment of united Germany This was the real background of what 
IS known as the Kulturkampf (see Germany, History) 

The collapse of Germany after the World War (1914-18) 
tended, on the whole to stimulate Ultramontanism (eg, in 
Bavaria), but the republican elements which combined m 1919 
to uphold the Constitution of Weimar proved strong enough to 
resist the more extreme manifestations of this tendency 

It may be admitted that for all the principal contentions of 
Ultramontanism, analogies may be found in the past history of 
the Cathohe Church Thus, in the middle ages, we find extremely 
bold pronouncements with respect to the position of the papacy 
in the umversal Church , while pohtical Catholicism had its begin 
nmgs in antiquity and found very definite expression, for instance, 
m the bull Unam sanctam of Boniface VIII Again, the attempt 
to subordinate all intellectual life to ecclesiastical control was a 
feature of the mediaeval Church, and the fundamental attitude of 
that Church towards heresy was fixed during the same period 
But since then much has been altered both m the Church and her 
secular environment The State has become independent of the 
Church, legislates on its own sole authonty, and has recognized 
as falling within its own proper sphere the civilizing agencies and 
social questions formerly reserved for the Church Again, edu 
cation, science, art and literature have been secularized, the 
pnntmg-presa carries knowledge into every house, the number of 
illiterates diiqimshes from year to year m every civilized country, 
and the clergy are no longer the exclusive propagators of culture 
but merely one factor among a hundred others 

The ongin of modern Ultramontanism is preceded and con 
ditioned by the collapse of Catholicism m the period of the French 
Revolution Pius VI and Pius VII were expelled from Rome, 
deprived of the papal States, and banished to France In that 
country the Church almost completely lost her possessions, m 
Germany they were at least considerably curtailed. In both the 
hierarchical organization was shattered, while the Catholic laity 
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surveyed the catastrophe m complete passivity But from this 
severe fall the Church recovered with comparative readiness, 
and the upward movement is contemporaneous with the rise of 
Ultramontanism The birth of that system, however, cannot be 
fixed as a definite event by the day and the hour, nor was it; 
created by any single personahty Rather it was the product of 
the first post-revolutionary generation Neither is it merely for- 
tuitous that the reaction proceeded from France itself For m no 
other country had hostility to religion attained such a pitch or 
assumed such grotesque forms, and consequently m no other 
country did the yearning for religion manifest itself so unequivo- 
cally, when experience had demonstrated the necessity of a return 
to law and order And m the other States of Europe there existed, 
more or less, a similar desire for peace and an equal dread of a 
fresh outbreak of revolutionary violence In contrast to the strug 
gle for an ideal freedom, which was at first hailed with tempes 
tuous delight only to reveal itself as a dangerous tyranny, men 
became conscious of the need for a firmly established authority in 
the reconstruction of society At the same time, the repression of 
idealism and sentiment during the period of “illumination” was 
amply revenged, and the barren age of reason gave place to Ro 
manticism These tendencies m contemporary opinion favoured 
the renovation of the Catholic Church 

The papacy signalized its reinstation by restoring the Society of 
Jesus (1814) and reestablishing the Index In Germany Ultra 
montanism had to contend with great difficulties, for here ecclesi- 
istical affairs were not in so desperate a case that the most drastic 
remedies possessed the most powerful attraction, while in addi- 
tion, the clergy were unwilling to renounce all scientific work 
The result was that a senes of struggles took place between the 
old Catholicism and the new Ultramontanism But even here 
Ultramontanism gained ground and derived inestimable assistance 
from the blunders of government after government The growth 
of Jesuitical influence at Rome — more especially after the re- 
turn of Pius IX from exile — implied a more definite protection 
of Ultramontanism by the papacy The proclamation of the 
dogma of the Immaculate Conception in 1854 was more than the 
dtcision of an old and vexed theological problem, it was an act of 
conformity with a pietistic type especially represented by the 
Tcsuits The Syllabus of 1864, however, carried with it a rtcogni 
tion of the Ultramontane condemnation of some aspects of modern 
culture (see the articles Pius IX and Syllabus) Finally, in the 
Vatican Council the Jesuits saw another of their favourite theories 
— that of papal infallibility — elevated to the status of a dogma of 
the Church (see Vatican Council and Infallibility) 

Bibliography — J J v Dolhngcr Das Papsttum (revised by Janus, 
Der Papst und das Conal 1869 edited bv Friedrich Munich 1892) , 
idtm Kleinere S( hnf ten, edited T H Rcusch (iSgo) s.nd Das Papsttum 
tn setner soztaUkultureUen Wtrhmmkett (^rd ed 1901--02) , C Mirbt, 
Quellen zur Gesektehte des PapsUums und dcs romtschen Katholizismus 
(2nd ed 1901) , L K Goetz Der Ultramontamsmus als Weltanschau- 
ung auf Grund des SMllabus (1905) 

On movements in France, see E Lecanuet, M ontalembcrt ( a vols , 
1895-1902) and J Lcmiitre, les Contemporams (1888-98, vol vi ) , 
on igth century Ultramontanism generally, see F Nielsen, Hutorv of 
the Papacy m the igth Century (1906, Eng tr ) and W Ward, WiUtam 
George Ward and the Catholtc Revival (1893) also Benrath art 
‘Ultramontanismus” m Herzog-Hahek Rcakncyklopddte and Urqu 
hart, art “Ultramontanism” m Hastings Encyclopaedia of Religion 
and Ethics See The Catholtc Encyclopaedia (C Mi X ) 

ULTRA-VIOLET RADIATION Light and Radia- 

TION 

ULUNDI (Zulu for “high place”), the royal kraal of Cety- 
wayo, situated m the Mahlabatim district of Zululand, about 
3 m N of the White Umfolosi river, and 115 m NNE of 
Durban The valley of the White Umfolosi here forms an ex 
tensive basin called the Emhlabatini, and from the tune of Chaka 
to the overthrow of Cetywayo m 1S83 waa the exclusive place of 
residence of the Zulu kings The basin on the south side of the 
river is regarded as the cradle of the Zulu race, here all their 
early chiefs are buried, hence the term Emakosini e , at the 
grave of the chiefs) applied to the district (se^ Blue Book C 
5143) Bunng Cetyuayo’s reign a garrison of 3^000 was kept at 
Ulundi About a mile from the kraal on July 4, 1879, a Zulu army 
some 20,000 strong v^as totally defeated by Lord Chelmsford 


The Bntish loss was about 100 the Zulu 1,500 After the fight 
the royal kraal was burned On Sept i, at the site of the 
kraal, Sir Garnet (afterwards Lord) Wolseley announced the parti 
tion of Zululand into thirteen petty chief tamships, but on Jan 
39, 1883, Cetywayo was reinstalled by the British at Ulundi as 
chief over two thirds of his old dominions Attacked at Ulundi m 
July 1883 by the rival chief Usibepu, Cetywayo and his 5,000 
followers fled to the Nkandhla bush The royal kraal was again 
destroyed and Ulundi ceased to be a rallying point The magis 
tracy for the district is situated 5 m N of the site of Ulundi ( See 
Zululand ) 

ULVERSTON, market town, urban district, Lonsdale parlia 
mentary division, Lancashire, England, m the Furness distnct, 
8 m N E from Barrow-in Furness, and 256 m from London by 
theLMS railway Pop (1921) 10,121 The church of St Mary, 
founded m iiii, retains the onginal (Transitional) south door, 
but IS mainly Perpendicular m style with an altar tomb of 
1588 Ulverston is second in importance to Barrow m the 
Furness distnct Comshead Priory, 2 m S E , a mansion on the 
site of a priory founded in the reign of Henry II , is now a hydro 
pathic establishment Formerly Ulverston had a considerable 
trade in linens, checks and ginghams, but is now dependent on 
iron and steel works, chemical works brewenes, tan yards, and 
hardware, paper, and wooden hoop factories Through Us con- 
nection with Morccambe bay by a ship canal, i m m length, 
it has a shipping trade in iron and slates 

Ulverston, otherwise Vlureston Olvrstonum, occurs m Domes 
day Book, where Vlurcstun is named as a manor in possession of 
Turulf , who was probably the onginal Saxon owner Early m the 
1 2th century the manor passed to Stephen, count of Boulogne, 
who gave it to Furness Abbey In 1196 the abbot granted the 
vill of Ulverstone with the inhabitants to Gilbert Fitz Rcinfred, 
who granted it a charter and made it a free borough The lord 
ship became divided One part passed to the Harringtons and 
finally to Henry Grey, duke of Suffolk on whose attainder m 
1553 it was forfeited to the Crown, the other, returned to the 
abbey at the dissolution, was surrendered to the Crown Early in 
the 17th century the Crown alienated the manor, now in the 
family of Bucclcuch The yearly court-leet and court-baron arc 
still held m October In 1280 Roger de Lancaster obtained a 
charter from Edward I for a weekly market on Thursday and an 
annual fair of three days on the eve of the Nativity (Sept 7) 
ULYSSES see Odyssfus 

UMBALLA or Ambala, a city and district of British India, 
in the Punjab The city is 3 m E of the river Ghaggar, 902 ft 
above the sea Pop (1921), 76326 It has a station on the 
North Western railway, with a branch line to Kalka at the foot 
of the hills (39 m ), which was continued up to Simla m 1903 
Umballa owes Us importance to a large military cantonment which 
was first established m 1843 The cantonment, which lies 4 m 
south east of the native town, is well laid out with broad roids 

The District of Umballa has an area of i 882 sq m With 
one small exception U consists of a level alluvial plain, sloping 
away gradually from the foot of the Himalayas, and lying between 
the rivers Jumna and Sutlej These rivers do not mattnally affect 
the district, which has a drainage system consisting of the numcr 
ous torrents which pour down from the hills The principal of the 
northern streams is the Ghaggar, into which the minor streams 
empty themselves, some within and some beyond the limits of the 
distnct TJie Ghaggar is the only perennial stream within the dis 
tnct but dwindles to a tiny rivulet m the dry season, and dis 
appears altogether beyond the border of the district In 1901 the 
population was 681,477 The principal crops are wheat, maize, 
pulse, millets, rice, cotton and some sugar cane There are fac 
tones for ginning and pressing cotton, and also for grinding wheat 
Two opposite corners of the district are watered by the Sirhind 
and the Western Jumna canals Umballa is one of the territories 
previously held by numerous Sikh sirdars, which were attacked by 
RanjU Singh Tins caused the movement of British troops m 
1809 which resulted m the treaty with Ranjit Singh, by which he 
was required to withdraw his army from the left bank of the 
Sutlej In June 1849, after the second Sikh Wir had brought the 
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Punjab under British rule, the chiefs were deprived of all sovereign 
power In March 1869 a grand durbar was held at Umballa on the 
occasion of the visit of the amir Shtre Ali 

UMBEL, in botany, an inflorescence m which the stalks of the 
flowers all spring from the top of the mam stalk, thus usually pro 
duemg a flat topped flower head, as m the carrot, parsnip and 
fennel (See I lowfr ) 

UMBELLIFERAE, m botany, a family of polypetalous di 
cotyledons belonging to the order Umbelliflorae, which includes 
also the families Araliaceae (ivy family) and Cornaceae (dogwood 
family) It contains 200 genera with about 2,700 species, occur 
ring in all parts of the world but chiefly in north temperate re 
gions It IS well represented m the British flora by 35 genera 
Iht plants are annual or perennial herbs, rarely shrubby as 
sometimes m Bupkunm, with generally a very charactenstic 
habit, namely stout erect stems with hollow internodes, alternate 
pinnately compound exstipuhtc sheathing leaves and compound 
umbels of small, generally white flowers 

An example of an annuil is the common fools parsley, Aethusa 
Cynaptum, carrot (Daucus Carata) is a biennial, others are per 
cnnial, persisting by meins of tubers or rhizomes — such are hog 
weed (Heracleum) Angchca, Peucedanum, and others Some 
genera have a creeping stem as m Hydrocotyle (pennywort) a 
small herb with a creeping filiform stem and, in the British species, 
entire leaves Buphnrum has simple, entire, often perfoliate 
leaves izonUa, a large genus in south temperate regions, has a 
peculiar caespitose habit, forming dense cushions often several 
feet in dnmeter and persisting foi many years, they resemble 
those of the Australian Raoulta (vegetable sheep) Eryngtmn, 
represented in Britain by sea holly (E ntarttmum) , is a large 
genus of rigid often glaucous herbs with spiny toothed leaves, 
which m some South American species with narrow parallel 



Leaf and inflorescence (compound umbel) of cow parsnip 

(KCRACLEUM DUBIUM) ALSO CROSS SECTION OF MARGINAL ZYGO 
MORPHIC FLOWER 

\eincd blidc and broadl> sheathing base recall those of a mono- 
cotyledon sueh as lijciic or Brotneha In sanicle {^amcula), 
\strantta and others the lea^es are palmalely diaaded 
There is also considerable variety m the development of the 
umbel, which is usuall> compound but sometimes simple, as gen 
(rally m Nvdrocotvle and Asiranha, rarely reduced to a single 
flower as in species of Ilvdrocoiyle In Eryngtum the flowers are 
crowded into dense heads subtended by a whorl of ngid bracts 
\ termmd flower, distinguished by its form and dark colour, is 
sometimes present as m carrot (Dauctis) The presence or ab 


sence of bracts and their form when present afford useful di 
agnostic characters When present at the base of the pnmary 
rays of the umbel they form the involucre ^ and the mvolucet 
when at the base of a partial umbel In Astrantm the simple 
umbel IS enveloped by a large, often coloured, involucre 

The small cpigynous flowers are usually hermaphrodite and reg 
ular, with parts in fives The sepals are usually very small often 
represented only by teeth on the upper edge of the ovary, the 
petals are usually obovate or obcordate m shape, often with the 
tip indexed, the stamens have long slender filaments bent in 
wards m the bud but ultimately spreading, the two carpels are in 
the median plane, the two celled ovary is surmounted by an 
epigynous glandular disk which bears the two stvles Each 
ovary cell contains a single pendulous anatropous ovule with a 
ventral raphe and a single integument The flowers are rendered 
conspicuous by being massed into more or less dense flat topped 
inflorescences (umbels) A resemblance to the rayed heads of 
Compositae is suggested in the frequently larger size of the 
flowers on the circumference of the umbel which arc often sterile 
and zygomorphic from the larger size of the outer petals This 
arrangement allows a large number of flowers to be vasited by 
insects in a short lime The flowers are generaljy white, sometimes 
pink or yellow, very rarely blue, they are generally scented, but 
the whole plant has an odour from the general presence in the 
tissues of an ethereal oil or resin The flower is widely open, the 
petals and stamens radiating from the ccntnl disk, on which 
honey is secreted, and is thus accessible to quite short tongued flies 
Cross pollination is lendercd necessary by the flowers being gen 
erally markedly protandrous 

The fruit IS very characteristic, a schizocarp which splits down 
the septum to form two dry one seeded mericarps which are at 
first attached to or pendulous from, an entire or split central axis 
or carpophore The form of the mencarp affords valuable char 
acters for distinguishing genera On the outer surface of each 
are generally five ndges (primary ridges), between which are 
sometimes four secondarv ridges, oil cavities, vtttae, are often 
present m the intervening furrows 

The familv is divided according to the nature of the flower 
and fruit (presence or absence of a free carpophore and of vittae, 
the nature of the endoesrp, whether soft or woody) Engler 
divides the family into three mam classes, Ilvdrocotyloideae, 
Samculotdeae y Aptoidrae The first (wo with two subfamilies each 
and the last with eight subfamilies The -,5 British genera repre 
sent seven of the twelve subfamilies The following may be 
mentioned Hydrocotyle (pennywort), Eryngtum (sea holly), 
Samcula (sanicle), Coyuum (hemlock, q o') ^ Smymtum (Alex 
anders), Bupletirum (hare sear), Aptum (celery, qv)y Carum 
(caraway, q o), Conopodium or Bumum (earth nut, qv) 
Myrrhts (Cicel>), Chaerophylhim (chervil) Focmculum (fennel 
qv) Cnthmum (samphire), Oenanthe (water dropwort), Aelhma 
(fool s parslev, q 0 ), Angehca {qv)y Peucedanum (hogs fennel), 
Pasttmea sottva (parsnip, qv), Heracleum (hogweed), Daucus 
(carrot) Petrosehnum sativum is common parsley {qv) 

It IS represented in North America by about 70 genera The 
more common ones are Cryncitum (snakcroot), Samcula (black 
snakeroot), Hydrocotyle (pcnn>wort ) Osmorrhiza (sweet cicely) 
Comum (poison hemlock), Ctcuta (water hemlock), Stum (water 
parsmp), 7 hasptum (meadow parsnip), Heracleum (cow parsnip), 
and Angehca 

For further details ^ee kngler &. Praiitl Die Naturhrhen Pflanzen 
familten (Leipzig, 1887-1908) , J C Willis, flowering Plants and 
r erns (Cambridge, 192 <;) , \ B Rcndlc, The tlamficatwn 0] Flowering 
Plants (Cambridge, 1920 

UMBER see Mancanfse, Paints, Chfmistry or 

UMBRELLA ANTENNA, a radio antenna, the conductors 
of which foim elements of a cone with the apex at the top to 
which the lead in (9^ ) is connected 

UMBRELLA-BIRD, the name for a species of the genus 
CephalopleruSy belonging to the American family Cotingidae 
The males are black and bear a peculiar umbrella like crest from 
which characteristic the name is derived They also have long, 
plumed wattle depending from the throat 



UMBRIA— U{*IBRIAN LANGUAGE 679 


UMBRIA COjjLppiK^), the name of an ancient and a modern 
district of Italy 

I The ancient district was bounded m the period of the Roman 
supremacy by the Ager Gallicus (m a line with Ravenna) on 
the north, by Etruria (the Tiber) on the west, by the Sabine tern 
tory on the south and by Picenum on the east The Via Flammia 
passed up through it from Ocnculum to Arimmum, along it lay 
the important towns of Narnia (Narni) Carsulae, Mevania 
(Bevagna), Forum riamimi, Nucern Camellana (Nocera) and 
I orum Sempromi, and on the Adriatic coist Fanum lortunae 
(I*ano) and Pisaurum (Pesaro) To the east lay Interamna 
(Term), Spoletium (Spoleto) Fulgimum (toligno — on a branch 
of the Via Flamima which left the mam road at Narma and 
rejoined it at Forum Flaminii) and the important town of 
Camerinum on the side of the Apennines towards Picenum On 
the side towards Ltruna lay Ameria (Amelia) and Tuder (Todi), 
both on the direct road from Rome to Perusia, Iguvium which 
occupied a very advantageous position close to the mam pass 
through the Apennines and Hispellum (bpello) Not far off was 
Assisium (Assisi), whilst far to the north in the mountains lay 
Sarsina Under the empire it formed the sixth region of Italy 

The name Umbria is derived from the Umbri, one of the chief 
constituent stocks of the Italian nation The origin and ethnic 
iffimties of the Umbrians are still, hke their geographical location 
in early times (1200-1000 b c ) quite unknown (Randall Maciver, 
Iroit Age tn Italy [Oxford, 1927], 140) but their language proves 
them to have been an Aryan people closely allied with the Oscans 
and m a remoter degree with the Latins 

The process by which the Umbrians were deprived of their 
traditional predominance in upper and central Italy and restricted 
to their confines of histone times cannot be traced m detul 
Their easternmost territory in the region of Ancona was perh ips 
wrested from them by the Picenes, i branch of the Sibine stock 
and it IS probable that they were partly displaced in the valley 
of the Po by the Gaulish tribes which began to pour across the 
Alps from about 500 b c But their chief enemies were un 
doubtcdly the Ftruscans {qv)^ who eventually drove them into 
that upland tract athwart the Apennines to which the name of 
Umbria belonged in historical times without eradicating the 
Umbrian element of population in the conquered districts In 
Etruria proper the persistence of the Uipbrian stock is indicated 
by the survival of numerous Umbrian place names, and by the 
record of Umbrian soldiers taking part in Etruscan enterprises, 
eg the attack on Cumae in 524 bc Indeed it is not unlikely 
that the bulk of the population m Ftruna continued to be of 
Umbrian origin and that the Romanization of this country was 
facilitated by the partial absorption of the Etruscan conquerors 
into the Umbrian multitude 

Against the Romans the Umbrians never fought any wars of 
importance After the downfall of the Etruscan power they made 
a belated attempt to aid their Samnite kinsmen in their decisive 
struggle against Rome ( 308 b c ) , but their communications with 
Samnium were impeded by the foundation of a Roman fortress 
at Narnia (298 bc) and at the great battle of Sentinum (295 
Bc), which was fought m their own territory, the Umbrians 
did not lend the Samnites any substantial help It is perhaps on 
account of this defection that in 200 b c they received from the 
Romans a portion of the Ager Gallicus reconquered from the 
Senoman Gauls They offered no opposition to the construction 
of the Via riaminia through the heart of their country, and m 
the Second Punic War withheld all assistance from Hannibal In 
the Social War (90-89 bc), they joined the rebels tardily and 
were among the first to make their peace with Rome Henceforth 
they no longer played an mdependent part m Italian history 

The material prosperity of Umbria, in spite of its unfavourable 
position for commercial intercourse, was relatively great, owing 
to the fertility of the numerous small valleys which intersect the 
Apennme system m this region The chief products of the soil 
were olives, vines and spelt, the uplands harboured the choicest 
boars of Italy The abundance of inscriptions and the high pro- 
portion of recruits furnished to the army attest its continued 
populousness Among its most famous natives were the poets 


Plautus (b at Sarsina) and Propertius (b at Assisi) 

The Umbrians in addition to the city {toki) had a hrger ttrn 
tonal division in the tnhiis (tnfu, acc ) as we gather from luy 
(xxxi 2, ‘‘per Umbnam quam (nbum Sapmnm votmt , cj 
xxxiii 37) and from the Eugubme 1 ibles ( tnfor TirsniitLs 
VI B 54) Ancient authors dtscribc the Umbrians as leading 
effeminate lives, and as closelv resembling their htruscan enemies 
in their habits There is conclusive proof of strong Etrusi in 
influences m Umbru and their ilphabct is undoubtedly of 
Chalcid Etruscan origin, while the language which we know from 
one or two inscriptions from Fulgimum and Tuder uid from the 
so called Eugubme Tables the earliest parts of which may go 
back to the 5th cent bc (jte Gubbio) is a dialect which sprang 
from the Oscan, but is marked by some phonetic changes 
Etruria also taught the towns near it, eg Tuder ind Iguvium 
the art of minting, for they alone had a coinage Ihe Umbrians 
counted their day from noon to noon But whether they boi 
rowed this likewise from the Ftruscans wt do not know In 
their measuring of land they employed the vanus, a measure 
common to them and the Oscans, 3^, of which went to the 
Roman jugerum 

2 The modern territorial division is situ ited m the middle of 
the peninsula, between Tuscany and the Marches on the north 
and east, and Rome and the Ahruzzi on the south and west, and 
comprising the two provinces of Perugia and Term with an area 
of 3,366 sqm , pop (1921), 638991 Umbria and the prov 
mces of Ancona and Pesaro and Uibino taken together form an 
area slightly more extensive than that of the sixth region of 
Augustus The surface is mountainous but iffords good pasture 
and there are numerous fertile valleys Many treasures of irt 
and architecture are preserved and Umbria is in this respect 
one of the most interesting regions of Italy (Sa Pbrugia ) 
Modern Umbria formed down to t86o a part of the States of 
the Church 

Two mam lines of railway run through the teiritory lhat from 
Florence to Rome skirts the borders of the province on the west 
running north and south while the Rome Ancona runs uross 
the province from north east to south west The cross communi 
cation is given by three branch lines In the north a nirrow 
gauge line from Arezzo to Fossito passes through Gubbio 
Perugia the capital of the province, stands on the line from 
Terontola to I oligno, while on (he extreme south a line pissing 
through Rieti and Aquila, and ultimately reaching Sulmona starts 
from Term on the Rome Ancona line There is also an electric 
railway from Term via Perugi i to Umbertidc on the line between 
Arezzo and Fossato 

The great steelworks of Teini (q v), the chloride factory at 
Nera Montoro near Narni the chemical manure works at Narni 
Foligno and Assisi, the wool and jute works of Term and Foligno 
the cotton spinnery of Spoleto may all be mentioned while the 
hydro electric plants of Umbru which are concentrated at Term, 
are of great importance, and are able to help out those of Lazio 
and Tuscany In 1926, 334,873 tons of lignite were mined in 
the province of Perugia (T A ) 

UMBRIAN LANGUAGE The diilect in which the 
Iguvtne lables {see IruviUM) are written is usually known as 
Umbrian, as it is the only monument we possess of any length 
of the tongue spoken in the Umbrian district before it was 
Latinized The language is thit of i certain limited area which 
cannot yet be shown to have extended very f ir beyond the east- 
ern half of the Tiber valley (from Interamna Nahartium to 
Urvmum Mataurense) 

Umbrian has diverged from Oscan in the following matters 

(1) The palatalization of k and g before a following 1 or e, 
or consonant t as in ttqtt (le, (/^f«0=^Lat deceit muieto past 
part passive (pronounced as though the t were an English or 
French 7) beside Umb imperative mugatUy Lat mugtre 

(2) The loss of final d, eg, in the abl sing fern Umb 
totd^Osc taut ad 

(3) The change of d between vowels to a sound akin to r 
wntten by a special symbol C| (d) m Umbrian alphabet and 
by RS m Latin alphabet, eg, teda^ m Umbrian alphabet 
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m Latin alphabet, '‘let him give,” exactly equivalent to Paehgman 
dtda 

(4) The change of s to -r- between vowels as m erom, 
“esse”=cOsc czum, and the gen plur fern ending in -artt=*Lat 
arum, Osc azum 

lo this there are exceptions, eg, asa*=^ Lat ara, which are 
generally regarded as mere archaisms Unfortunately the ma 
jority of them arc m words of whose origm and meanmg very 
little IS known, so that (for all we can tell) m many the -5 may 
represent ss or -ps- as m o^a^w^Lat operato, cj Osc opsaom 

(5) I he change of final ns to -/ as in the acc plur masc 
w//w/-=»Lat vttulos 

(6) In the latest stage of the dialect the change of final to 
r, as in abl plur arver, arvns, t e , "arvorum frugibus ” 

(7) The decay of all diphthongs 

(8) The change of initial / to v, as in vw/tt— Lat lavito 

Save for the consequences of these phonetic changes, Umbnan 

morphology and syntax exhibit no divergence from Oscan that 
need be mentioned here, save perhaps two peculiar perfect- 
formations with and , as m ampelust, fut perf “im 
pendent,” combtfian^imt, “nuntiaverit ’ (or the like) 

See C D Buck, Oscan and Umbnan Grammar (Boston, 1904) , 
R von Planta, Osktschumbmche Grammatik (Strassburg, 1892-97) , 
R S Conway, 7 he Italic Dialects, vol ii p 495 seq 

UNAMUNO, MIGEL DE (1864- ), Spanish scholar 

and man of letters, was born at Bilbao on September 29, 1864 
He was educated m Madrid, receiving a doi tor s degree m philoso 
phy and letters, and 111 1892 was appointed to the chur of Greek 
language and literature at Salamanca University In igoo he 
became rector of the university He was always vitally interested 
in practical affairs and later m a campaign by means of newspaper 
articles and addresses against governmental corruption and abuses 
he was so outspoken that he was removed from the rectorship 
of the university The coup d* ctat of Primo d Rivera m 1923, 
which established a military directorate, aroused him to such 
vehement denunciation that in February, 1924, he was exiled to 
one of the more remote of the Canary Islands Ihe sentence 
aroused much criticism and the government granted amnesty in 
July, 1924, but Unimuno refused to return to Spun and took up 
his residence in Pans In letters Unamuno is \ man of wide cul 
ture and of great influenct in Spamsh-speaking countries In his 
poems there is vigorous thought and lolly passion which strains 
at the bonds of rhyme, while his blank verse is weighted with 
mysticism There are many txcellent sonnets m the collection 
Rosarto de Sonetos Itncos (1911) His most remarkable poem is 
El Crtsto dt Velazquez (1920) i long senes of mystic medita 
tions, which is often compared by critics to the woik of Blake 
His novels are made impressive by their philosophical quality 
Superfluous details and descriptive writing are suppressed and the 
stage IS stripped for the interaction of passions and ideas Ntebla 
(1914), Abel Sanchez (1917), La Tia Tula (1921) and Tres 
Novdas Ejemplares (1921) arc all important, but his master 
piece IS generally acceded to be Del Sinttfmento Iragtco de la 
Vida (1913, trans into English 1921) Much of his thought, as 
well as more colourful descriptive writing, is to be found in the 
Ensavos (7 vols ,1916-19) while warmth of feeling for the people 
and countryside of Spam are shown m De mt pats (1903), For 
Iterras de Portugal y de Espana (1911) and Andanzas y Vtstones 
(1922) In the Vtda de Don Quijote y Sancho (1914, trans into 
Eng 1927) he preaches the cult of quixotism as an ideal 

A number of selections and extracts from his essays are trans 
hted m Essays and Sohloqme s (1925) , other translations are The 
Agony of Chnstuimty (19^8) and the novel Mtst (1929) 

UNAO. a town and district of British India, in the Lucknow 
division of the United Provinces The town is 10 m NE of 
Cawnpore Pop (1921), 11,147 

The District of Unao has an area of 1,787 sq m It consists 
of a flat alluvial plain, lying north of the Ganges Rich and fertile 
tracts, studded with groves, alternate with stretches of waste 
land and plains of barren usor, the whole being intersected by 
small streams used for irrigation The Ganges is the only navi- 
gable river m the district, while the Sai forms its north-eastern 


boundary Pop (1921), 819,128 ' 

UNDEN, OSTEN (1886- ), Swedish politician, became 

professor of avil law at the University of Uppsala in 1917 
Unden, who was a Soaal Democrat, became a mimster without 
portfolio m the Eden Cabinet from 1917 until 1920, and minister 
of justice m the first Branting Cabinet m 1920 From 1920 to 
1924 he was the expert on international law to the Swedish I or 
eign Office, and a member of the Swedish delegation at the 
Assembly of the League of Nations from 1921 and also at the 
Genoa and Hague Conferences, 1922 He became foreign mm 
ister in Brantmgs third Ministry in 1924 and after the latter s 
death m 1925 Unden succeeded him on the Council of the League 
of Nations He was especially prominent at the special session 
of the Assembly held in March 1926, when he Opposed the elec 
tion of any other country than Germany to a permanent seat on 
the council He was one of the committee of three appointed by 
the council to consider the Laidoner report on the Mosul 
boundary, and only agreed to it after much persuasion, holdmg 
that a settlement conciliatory to Turkey was essential 
UNDERGROUND ELECTRIC RAILWAYS COM- 
PANY OF LONDON LIMITED This company was mcor 
porated m April 1902, and had for its object the construction of 
new Underground Railways in London and the electrification of 
the Metropolitan District Railway In 1914, the Underground 
Company changed its constitution and became a share and secun 
ties holdmg company, mainly in companies concerned m London 
passenger transport The transport operating companies which it 
controls by its holdings of companies’ stocks and shares are 
(1) the Metropolitan District Railway Company, (2) the London 
Electric Railway Company (comprising the Great Northern, Pic 
cadilly and Brompton, the Baker Street and Waterloo, and the 
Hampstead and Highgate Railways), (3) the City and South 
London Railway Company, and (4) the London General Omni- 
bus Company Limited It also controls the Central London 
Railway C ompany m consideration of its dividend guarantee 
These five companies arc under one control with a common man 
agement, and m pursuance of an Act of Parliament secured in 
1915 they participate m a Common Fund and are collectively 
described as the Common hund Companies Ihis Common hund 
consists of the balance ot the revenue of the several companies 
after providing for their revenue liabilities viz , working ex 
penses, rent, rent charges, interest on loans, debenture, guaran 
teed and preference stocks and reserves for depreciation and 
obsolescence The balance is applied half yearly, first in meeting 
the deficiency of any of the constituent companies which may 
have been unable to discharge its revenue liabilities, and then 
m distribution among the constituent companies in agreed pro 
portions The common fund and common management secure 
(i) that the several undertakings are treated as one traffic unit, 
and clearance of traffic between them is avoided, (2) increased 
through booking facilities, (3) standardization of fares, (4) the 
elimination of wasteful competition as between the companies 
involved, (5) stabilization of financial results, (6) the poohng 
of resources for improvement and extension of the system of 
transport m London These advantages are further enhanced by 
the fact that the Underground Company by its holding of shares 
has a substantial interest in the Lopdon and Suburban Traction 
Company Limited, which in turn controls (i) the Metropolitan 
Electric Tramways Limited, (2) the London United Tramways 
Limited, (3) the South Metropolitan Electric Tramways and 
Lighting Company Limited, and (4) the Tramways (MET) 
Omnibus Company Limited 

The capital of the Underground Electnc Railways Company 
of London Limited issued and outstanding at December 31st, 
1928, was £16,574,510 The capital outstanding of the Common 
Fund Companies at that date was £62,622,013 of which £54,241 
364 was attributable to the railways The railway system, entirely 
electrified, covered 114 route miles, including the lines of other 
companies over which it had running powers In 1928, over 
81 million car miles were operated and over 368 million passengers 
were earned by these railways 

The London General Omnibus Company in 1928 covered 1,029 
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road miles with its omnibuses, of which the avetage number 
worked daily was 4,328 During that year over 205 million service 
car miles were operated and over 1,834 million passengers carried 
The three Tramways undertakings named above owned, m 
1928, 68 63 miles of track, and leased from the Middlesex and 
Hertfordshire County Councils a further 44 28 miles-— a total of 
112 91 track miles With an aggregate fleet of 553 tramcars, over 
20 million car miles were worked and over 192 million passengers 
were earned ( J C Mi ) 

UNDERGROUND RAILROAD, a term used popularly 
to designate an organized system existing in the Northern States 
of the United States prior to the Civil War by which slaves were 
secretly helped by sympathetic northerners and in defiance of 
the Fugitive Slave Laws (9^ r ), to make their way to Canada and 
thus to freedom The name arose from the exaggerated use of 
railway terms m reference to the conduct of the system Levi 
Coftin and Robert PUrvis were the “presidents” of the road 
Various routes were known as “lines,” stopping places were called 
stations,” those who aided along the stages of the route were 
“conductors” and their charges were referred to is “packages” 
or “freight ” The system reached from Kentucky and Virginia 
across Ohio, and from Maryland across Pennsylvania and New 
\ork or New England The Quakers of Pennsylvania perhaps 
initiated the system, the best known of them Thomas Garrett 
(1789-1871) IS said to have helped 2,700 slaves to freedom One 
of the most picturesque conductors was Harriet Tubman, a negro 
woman called “General” Tubman by John Brown, and “Moses” 
by her fellow negroes, who made about a score of trips into the 
South, bringing out with her perhaps 300 negroes altogether Levi 
Coffin, a native of North Carolina, m 1826 settled at New (:rarden 
(now Fountain City), Ohio, where his home was the meeting 
point of three “lines” from Kentucky In 1847 he removed to 
Cincinnati, where he was even more successful m bringing out 
slaves Lstimates of the number of slaves who reached freedom 
through the system vary from 40,000 to 100000 
Sfe yN H Siebert, The Underground Radroad (1898) a scholarly 
study containing maps of routes and bibliography W Still, The 
Underground Railroad (1872), R C Smedley, History of the Under- 
ground Radroad (1883) and Renitm^rences of Levt Coffin (1880) 
are personal records of participants 

UNDERWOOD, OSCAR WILDER (1862-1929), Amen 
can politician, was born at Louisville, Ky , on May 6, 1862 He 
studied at the University of Virginia (1881-84), was admitted to 
the bar m 1884, and practised law thereafter in Birmingham, Ala 
From 1895 to 191S he was a member from Alabama of the 
National House of Representatives, and during his last two years 
chairman of the committee on ways and means After the Dem 
ocrats came into power in 1913 he had a large share m framing 
the tariff bill passed the same year In 19x4 he opposed the 
Panama Canal Tolls Repeal bill, but supported the resolution 
authorising the President to use armed force in Mexico He was 
opposed to the woman suffrage amendment to the Federal Con 
stitution, holding that the question was a state issue He also 
opposed the national prohibition amendment In 1914 he was 
elected to the U S Senate, and in 1920 re-elected In 1919 he 
favoured the anti strike clause of the Cummins railway bill A 
strong supporter of the Peace Treaty of Versailles, m Dec 1919 
he offered a resolution m the Senate providing that the president 
of the Senate should appoint a committee of 10 senators to work 
out some acceptable plan for adopting the Peace Treaty, but this 
was blocked by Senator Lodge In April 1920 he was chosen Dem- 
ocratic leader in the Senate He was a U S delegate at the 
Washington Conference on the Limitation of Armaments which 
assembled m Nov 1921 At the Democratic National Convention 
held m New York city, June 1924 Senator Underwood was an 
unsuccessful candidate for the presidential nomination In 1927 
he was made a member the American delegation to the Pan- 
American Congress He published Changing Sands of Party 
Pohtfcs (1927) He died at Woodlawn, Vk , on Jan 25, 1929 
UNDERWRITING. see Insurance Articles 
UNDSET, SIGRID (1882- ), Norwegian author, was 

born at Kallundborg, Denmark, on May 20, 1882 After complet- 
ing her studies at the Chnstiania Mercantile college, Mme Undset 


entered a city office m 1899 ^^“d remained a clerk until 1909 She 
thus gained an intimate acquaintance with the empty and unen 
livened existence of the girls with whom she came into contact, 
and utilized her experience m her first literary works, initiated in 
1907 by Fru Maria Otdie In 1912 she achieved fame by the 
great Christiania novel, Jenny (Eng trans , 1920) remarkable 
for Its courageous treatment of the erotic problem After reveal 
ing m one of her minor works (1919) the religious crisis m her 
mind which in 1925 caused her to 30m the Roman Catholic 
Church, Mme Undset published KnsUn Lavransdatter (1920- 
22), Eng trans, Pt I The Garland (1922), Pt II The Mistress 
of Hmahy (1925), Pt III The Cross (1927) a remarkable novel 
of the i4Lh century, by which she became known to the Fnghsh 
speaking world Mme UndseFs work shows psychological depth 
and an ability to appraise the mind and temjier of bvgone ages 
but these qualities are nowhere enlivened by a sense of humour 
Her work Olav Audmsson, a 13th century novel (1925) Eng 
trans F^e /Ijpf (1928) is stamped by the same quahtits Another 
work The Snake Pit was published in Jan 1929 She was awarded 
the Nobel prize m 1928 
See J Bing, Sigrid Undset (1924) 

UNEARNED INCREMENT, in economics a term fre 
quently applied to that part of the value of land which is due 
to the growth and development of the community using it, to the 
construction of buildings, roads, railways, canals docks harbours 
upon It, or to the working of minerals beneath it Thus a piece 
of land in one part of a country, although beautiful or fertile 
may be worth very little, while m another part of the same 
country a piece of land of similar area required for a railway or 
by a railway made accessible for residential purposes may nse 
in value by a hundredfold or a thousandfold The guns thus made 
by some landowners are so obvious and so great that the specific 
taxation of the unearned increment has been often proposed and 
m some countries earned into effect {sit article on Land Taxes) 
Amongst others John Stuart Mill 1 ivoured a progressive tax on 
land Henry George’s tax amounted to a proposal to absorb the 
whole of the surplus value {see Single Tax) 
UNEMPLOYMENT If every able bodied man and woman 
were regarded as an actual or potential worker the term unem- 
ployment would have a larger meaning than is commonly ac 
corded to it For it would include the withheld productive time 
and energy of those who figure in censuses as “unoccupied,” the 
upper and the lower leisureci classes, all who manage to live with 
out doing work But though such a connotation might be sound 
and serviceable m a general assessment of national economic 
waste, It would carry us too far away from the set of actual prob 
lems conventionally and conveniently grouped under the term 
“Unemployment ” That term covers the idleness of those willing 
and able to work which is attributable to the conditions of the 
trade or occupation in which they are ordinarily engaged 
Thus defined, unemployment, however, may not be equivalent 
to waste of productive time on the part of all “unemployed ” 
For there are occupations that are essentiilly or “naturally’" 
irregular m the volume of work they require Such are those 
dependent upon climatic conditions, or seasonal requirements 
Agnculture, building fishing, dock labour, are important examples 
Most of the slackness m such trades is in winter, though there 
are trades mining for instance, where employment is slacker in 
summer Fluctuations, as with some other trades for instance 
printing and dressmaking, where seasonal activities are less di 
rectly traceable to climatic causes, run a fairly regular and 
calculable couise This regularity, indeed permits of a certain 
amount of inter trade adjustment which lessens the amount of 
wasted time In some countries, as in Belgium and Russia, where 
the ties between country and town life are closer than m England, 
agncultural work sensibly relieves the unemployment in town 
industnes In a highly specialized industrial system however, the 
possibilities of such adjustments are severely limited, and trade 
union discipline raises obstacles 
Reasons for Unemployment — ^There are two other impor- 
tant sources of unemployment in particular trades, that cause 
trouble by their irregularity and incalculability They are changes 
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of fashion or taste in the consumer, and inventions or new proc- 
esses on the productive side of industry The dressmaking and 
to a less extent the textile trades are peculiarly prone to sudden 
violent changes of fashion, while in most luxury trades consider- 
able fluctuations of employment occur from the freaks of taste, 
often stimulated from the selling side New materials, new com- 
binations, shapes and colours, rapidly acquire prestige and shift 
the currents of employment It may, of course, be urged that 
no net increase of unemployment is thus caused, for the new 
fashion yields as much employment as the old But from the 
social standpoint considerable net waste ensues from such violent 
fluctuations 

Inventions, involving important changes of technique, espe 
cially in labour saving machinery, are liable to cancel much 
manual skill, though they may indirectly increase employment by 
reducing costs and prices, ho stimulating demand If industry is 
in general active, workers thus displaced may not remain long 
unemployed, but m normal times, still more in depressed, they 
will encounter much difficulty in fitting themselves into a new post 

It IS true, as Mr Charles Booth stated, that “our modern sys- 
tem of industry will not work without some unemployed mar 
gin, some reserve of labour” But this margin need not be as 
wide as it is More mobility of occupation, inter local and inter 
occupational, should be practicable Better information through 
employment bureaux and trade union organizations can speed up 
adjustments, and so help to reduce the percentage of the popula 
tion at any moment unemployed But the efficacy of such meas 
ures depends largely upon those wider conditions of general trade, 
which are commonly brought together under the term cyclical 
fluctuations 

L CYCLICAL FLUCTUATIONS 

The Measure of Unemployment — It will be convenient, first, 
to consider briefly how far we are able to measure unemployment 
There are two sources of information in Britain, the trade union 
returns of members out of employment (whether m receipt of 
unemployed benefit or not ) and the returns covered by the Unem 
ployment Insurance acts Up to 1920 the trade union returns 
were the largest statistical basis They were, and are, a very 
incomplete index of the total volume of unemployment For the 
trade unionists included in the returns are usually less than half 
of the trade unionists in the country, and the latter are only from 
a third to i half of the wage earning classes Although it is 
part of the [lolicy of trade unions to secure for their members 
a preference in employment it is likely that the proportion of 
unemployed among industrial workers who are non unionists is 
rather less than among unionists lor the trade unions are 
strongly represented in certain trades which are exceedingly liable 
to trade fluctuations, such as the building, mining, engineering, 
metal and ship building trades Moreover, a trade unionist is far 
less likely to seek employment in some other trade than his own, 
or to accept lower wages m his own trade On the other hand, the 
great mass of casual labour will bring up the volume of unem 
ployment in the low organized trades 

These considerations serve to indicate that the returns under 
the Unemployment Insurance act of 1911, extended in 1932 to 
cover some 11 500,000 manual workers, form a better index of 
the total amount of unemployment The only large classes ex- 
cluded are domestic servants, farm labourers and government 
employees These classes, however, are so large and, with the 
exception of sections of farm labourers, so much more regular in 
their employment as to cause some exaggeration to appear, if 
the insurance statistics are taken as a measure of the unemploy- 
ment of the working population in the aggregate When the 
official figure for unemployment is 10%, the average unemploy- 
ment for the workers as an aggregate might perhaps be put at 
9% or even less As an offset, however, against such a tendency 
to overestimate, the habit of resortmg to short time to meet trade 
slackness must be taken into account In coal mining and the 
textile trades especially cotton, this practice must considerably 
reduce the amount of reputed unemployment At the lowest depth 
of the depression in Britain, in June 1921, when 2,171,288 workers 
were applicants for benefit in respect of total unemployment, 


832,340 workers claimed benefit for short time 

Cyclical Unemploymcsit^ — ^The minor leakages and fluctua- 
tions due chiefly to natural causes, or to alterations in methods of 
work, or of consumption, are so various and so numerous that 
they may be held to require a certain small percentage of “wait 
ers” as representing the wholesome elasticity of a free progres 
sive economic system But can the same be said of the larger 
periodic movements known as trade depressions, which doom a 
large percentage of the available productive capital and labour 
to stand idle for a couple of years or more? Are we to regard 
these large fluctuations as inevitable, or possibly desirable? First, 
a word as to the size of these fluctuations Before the World War 
the annual averages in Great Britain swung between about 2^9^ 
and 7i%, leaving an implication that our system, for its free- 
working, requires an average unemployed margin of some 5%, 
half of lb representing the minor trade changes and leakages to 
which we have referred, half forming a reserve of labour to enable 
expansion to take place in good times But war and post war 
experience shows a far more violent fluctuation For, whereas 
the figure for 1918 was o 8 and for 1919 2 4, the depressioa which 
set m at the close of 1920 reached by June 1921 the extraordinary 
figure of 23 19^ and the trade union average for 1921 was 15 
for 1922, 154% 

Two other general tendencies may be noted The larger inter 
course between industrially developed countries since 1875 has 
made the^ ebbs and flows of trade more simultaneous The 
“boom” years 1873, 1874, "were common to all industrial 
nations, so was the collapse of later 1907 The other tendency is 
the shortening of the cycle Before the seventies of last century 
there was something like a 10 years’ rhythm Since then the 
periods have shortened, the years of maximum trade activity being 
1873, 1882, 1890, 1900, 1907 and 191^ The postwar situation 
caused some disturb ince of both these tendencies “Japan began 
to feel the effect of trade depression m 1919 when trade m Great 
Britain was in full swing In 1921 Germany was expanding her 
industries rapidly, while Great Britain was in the throes of the 
depression Again, in 1925 economic conditions in the United 
States showed a very striking recovery, and indeed she attained in 
the spring a condition of record trade activity ” (Hon J J 
Astor, Is Unemployment Inevitable? , p ii ) 

The Post war Depression — Before discussing the causes and 
remedies of normal cyclical unemployment, it will be well to deal 
briefly with the peculiarities of the post war depression, which 
alike in its causation and its character is abnormal Without 
prejudging the question of the part played by finance m ordinary 
cycles, it IS evident that the World War and post war inflation, 
practised in different forms and measures by almost all European 
governments, and the consequent collapse of exchange and inter 
nal monetary values, were disturbing factors of prime importance 
While inflation exercised an immediately stimulating influence on 
internal trade by encouraging expenditure, and upon export trade 
by means of an artificial cheapening of production, the consequent 
damages to confidence and credit, the ruin of large sections of the 
middle classes, the difficulty of the import trade and the scarcity 
and dearness of working capital, were main contnbutions to the 
long depression Closely connected with this financial disease 
was the sabotage of commercial relations, accompamed by high 
tariffs and embargoes upon the movement of goods and invest 
ments, and the breaking up of the economic unity of the Austro 
Hungarian empire The virtual isolation of Russia from free 
economic intercourse with the outside world brought a serious cur 
tailment of foods and raw materials for other countries, and a 
corresponding reduction of manufacturing exports 

New difficulties arose between town and country, due to bad 
money, creating food shortages, depressed wages and efficiency 
among industrial workers Political disturbances, accompanied by 
strikes and labour difficulties in most countries, were a factor m 
low production More important in Britain and other ex belliger 
ent industnal countries was the collapse of mdustnes over stimu 
lated for war production whose excessive plant and labour could 
not be adapted readily to useful work in the post-war world The 
huge depression m the iron and steel, engineering and ship-building 
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trades, as in the mining, was largely attributable to this cause 
Monetary disturbances, commercial obstacles, industrial disloca* 
tion, revolutions and sporadic warfare thus contributed towards 
a trade depression unique m its character and distribution 
as well as unprecedented in its magmtude and duration These 
different causes operated at different times and with different 
stresses in the various countnes In every country there was a 
stnkmg coincidence between the fluctuations of prices and of 
employment When prices fell unemployment rose, and vice 
versa The countnes not directly implicated in the war suffered 
IS violent fluctuations as the ex belligerent countries The un 
employment figure in each of the Scandinavian countries (with 
the exception of Finland) was higher in the later part of 1921 
and the opening of 1922 than the British highest figure Switzer- 
land touched 25% in Jan 1922 and Belgium 32 3% in May 1921 
In Germany and Austria inflation postponed the trouble until 
monetary reform was earned out, then came reaction and wide 
spread unemployment In general the internal monetary policy 
phyed a more determinant part than the restriction of the export 
tr ide, re absorption of the fighting forces, pohtical animosities^ 
tariffs or any of the other disturbing factors of the post war 
world This would seem to apply even to Great Britain, where 
certain of the principal export trades have been the heaviest 
sufferers For ^‘most of the trades in question are also essentially 
producers of capital goods which invariably suffer worst during 
depression even though they produce for home consumption 
only They are also the trades which were over expanded during 
the war and for the production of which there is now neither 
home nor foreign demand on the same scale as before” (JJnem 
ployment 1920 1923, p 113 International Labour Office) 

But though fresh light has thus been shed upon some aspects 
of our more normal economic life especially upon its financial 
side the wir origin of these phenomena disqualifies this depres- 
sion from figuring as a safe study for those who seek to under- 
stand the more regular cyclical movements of industry 

II THEORIES OF CYCLICAL UNEMPLOYMENT 

The Physical Theory — For convenience the explanations of 
the origin and causation of cyclical unemployment may be placed 
m five classes not indeed mutually exclusive but presenting dif 
ferent aspects and starting points 
Ihe first may be termed the physical theory, dealing with the 
meteorological factor in trade fluctuation, which first came to 
the attention of economists in the work of W S Jevons, who 
claimed to establish a connection of the appearance of sun 
spots with climatic conditions affecting harvests, and thereby the 
productivity and purchasing power of the world Though later 
astronomical records give no support to the sun spot theory, 
attempts have been made by H S Jevons and Sir W H 
Beveridge to relate climatic variations with food supplies and 
general trade But though there is nothing inherently improbable 
in such correlations, the case presented m statistics is not con 
vmcing, even if allowance is made for what may be called acci- 
dental lags The restricted scale of the crop-records, both as to 
areas and kinds, the dubious reliability of the earlier records, the 
combination of various minor and major waves, the overlapping 
of supplies from year to year, especially in modem times, the lim- 
ited effect which such crop vanations as arc shown could exercise 
upon the total industrial activity, deprive this class of explanation 
of any claim to more than a minor speculative interest 
That variations in harvests, if they are considerable and wide- 
spread, will exercise some influence upon industrial output, 
transport and employment is undeniable If foodstuffs and raw 
materials are produced in diminished quantities at higher selling 
pnees, the processes which work them up, carry and distribute 
them, will be reduced m the employment they afford, not, how- 
ever, necessarily to an extent corresponding with the crop shortage 
The effect will be greater when trade is very active than when 
sluggish and over-stocked The argument often stressed, that in 
bad seasons the agncultural classes, having less spending power, 
will reduce their purchases of other goods and services, and so 
spread depression, cannot be accepted without quahfications If 


It were true, as is sometimes held {e g , Hull, Indmtrtal Depres- 
sions, p 45, etc ) that small crops often bring in as much money 
as big crops, the argument would of course collapse But the 
varying elasticity of demand for different articles makes it pretty 
certain that a widespread bad harvest has some effect in reducing 
the purchasing power of the rural population Moreover, the rise 
in food prices will reduce the expenditure of the industrial classes 
upon other goods, causing a total shrinkage of demand that must 
affect employment But having regard to better crop information, 
quicker and more reliable transport over wide areas, improved 
finance for stimulating, moving ard marketing raw products, better 
instruments for storage and preservation, climatic causes ought 
to play a constantly diminishing part in cyclical fluctuations 
The Accidental Theory. — Under this head may be placed 
those who, discarding all general views of causation impute trade 
depressions to a variety of unconnected occurrences, sometimes 
pohtical, such as wars and revolutions, or natural such as droughts 
or floods, or business such as the collapse of active railroad 
enterpnse, or financial, such as a banking crisis Local troubles, 
thus brought about, spread by contagion or infection, until they 
have depressed the entire industry and commerce of large sec 
tions of the world It is undeniable that one or more of such 
injurious occurrences, a bad monsoon, a war or revolution, a 
‘ Black Friday” or an Australian bank collapse, may play quite a 
chstinguishable part m precipitating a crisis of trade and usher 
mg m a period of depression But most of these events belong to 
human conduct and are due to economic forces wider and longer 
m their operation than the catastrophic acts which figure as im 
mediate causes of financial or industrial trouble There is suf- 
ficient regularity in these cyclical fluctuations to enable us to 
chsmiss as inadequate the view that regards them as pure accidents 
The Psychological Factor — Business action is so dependent 
upon beliefs and feelings that some economists use language 
implying that industrial prosperity and depression are little else 
than reflections of a rhythmic movement of confidence and de 
jection m the minds of men This psychological rhythm oper- 
ating upon industry through credit (the financial index of con 
fidence) they regard not merely as an accompaniment and agent 
but as the chief efficient cause of industrial fluctuations Start 
mg with the assumption that the business mind is by nature 
prone to these alternating elations and depressions, and that they 
are quickly and easily communicated by business leaders to the 
rank and file, the theory of independent psychological causation 
becomes plausible In times of nsing confidence business men 
seek to borrow freely from the banks, and the investing public 
to extend their profitable business operations Bankers, sharing 
the confidence of their customers, make large advances upon 
reasonable terms at such times and new capital is forthcoming 
to extend existing businesses and open new ones This wave of 
confidence having spent its force m thus stimulating credit and 
industrial activity, begins to subside, credits are restricted or 
called in, because of a belief that trade is going down, and this 
belief and restriction are the means of reducing the volume of 
commerce and contracting business operations This separate 
presentation of the psychological movement, however, is untom 
nion The connection of these fears, hopes and illusions with 
“credit” is so close and obvious that it is here we must seek for 
the connection between the moral and material aspects of a 
cyclical fluctuation If everyone bought with his own money 
alone, business operations, though more restricted and less pro 
ductive, would be subject to smaller variations in volume and 
value The worth of the credit and investment systems is that 
they permit the rapid seizure of opportunities for profitable ex 
pansion of industrial activity The concrete productive forces of 
land, capital and labour are thus handled to greater advantage 
Courses of the Cycle. — ^How credit actually operates in the 
cychcal movement is best seen by following the general course 
which such a cycle takes In tracing this course it is well to begin 
from the start of a trade revival When a depression with low 
production, low prices, profits and employment, has continued for 
some time, the excessive stocks which, because they could not 
get sold fast enough, congested the wholesale markets at the 
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beginning of the depresBion and brought prices down, show signs 
of approaching depletion It becomes evident that the current 
rate of production will soon be inadequate to meet the effective 
demand at the present low level of prices, and that, to stimulate 
production, prices are going to rise Merchants handling whole* 
sale trade are usually most sensitive to the situation, and are 
the first to take action Anticipating an early expansion of sales 
at higher prices, they seek to make contracts with manufacturers 
and other producers for future delivery of matenals and goods 
upon a larger scale These producing firms seek to replenish their 
lowered stocks of raw matenals, fuel, etc , to improve and enlarge 
their plant and to take on more labour The fundamental and 
instrumental industries such as mining, iron and steel, engineering 
and shipbuilding, where depression and unemployment have been 
deepest, must set to work at once m order to make timely pro- 
vision for the renewed activity in the later stages of production 
Merchants, manufacturers and makers of instrumental capital 
must all seek the assistance of banks for the means of making 
these expansions Since bank customers during a depression find a 
difficulty in getting safe or lucrative investments for their sav- 
ings, bank deposits are swollen, and partly from this source, partly 
from the banks* own resources, the credit required, both for 
increased working capital by short loans, and for more permanent 
investment, is obtainable from the banks and the investing public 

The limits set upon such expansion are slow to appear For, 
in the earlier stages of the process, the well founded conviction of 
bankers that there is a genuine revival of trade which permits 
them with safety and profit to make advances to customers, and 
the possession of large unused cash reserves, seem to make liberal 
credits a good banking policy Thus business men are able to go 
ahead with increased production, absorbing the capital and labour 
that had lam unemployed, and enlarging the volume of output and 
sales at prices which yield an increasing margin of profit But, 
when the movement has gone a certain way, two things happen 
As soon as the productive power of industry, especially in the 
great machine trades, has been m full play for a little time, 
merchants begin to realize that they can get quicker deliveries 
on easier terms than when the revival began and as prices are 
still high and profits large they become speculative holders of 
large supplies, applying to their banks for credit to assist them m 
this policy The (onfidence which a genuine revival has inspired, 
and the belief that prices will go higher still, induce the banks to 
aid and abet what is m reality a speculative boom m which prices 
for a time may rise higher than the level to which the industrial 
boom has brought them It is now generally recognized by finan- 
cial experts that insufficient knowledge of actual trade conditions 
is largely responsible for carrying the cyclical wave of prices to 
an excessive height by this undue use of credit 

The other thing that happens is even more crucial in its 
consequences In the revival of tr ide the rise of wages continually 
lags behind the rise of prices This means high profits for traders 
and no considerable risk for bankers with their large cash reserves 
But when (he revival has reached its height and prices remain 
fairly stable at a high level wages creep up and the workers de 
mand their share of the prosperity This brings simultaneously 
a cut m profits that in some measure weakens the borrowing 
power of the business man, and a reduction of the bank reserves 
of currency to meet the weekly demands of the higher wage bills 
As cash reserves arc reduced the banker takes alarm, and follow- 
ing his customary policy raises his rates restnets further credit 
and calls m loans This forces weaker business men to realize on 
their stocks, prices hurtle down, orders fall off production slackens 
and unemployment sets in The fill of prices, accompanied by 
a fall in profits and later on in wages, does not stimulate enough 
increase of demand to check the process of depression So the 
circle comes round 

This presentation of the c\cle tends to support the view that 
trade fluctuations are pre eminently credit cycles the efficient 
causation of the movement coming from the money side There 
are those who hold that a stronger clearer sighted and more 
disinterested banking policy could stop altogether great trade fluc- 
tuations, except so far as they might he due to great natural or 


pohtical interferences If bankera, they argue, would rigorously 
check further emissions of credit to traders when ludustry had 
reached its full activity with capital and labour fully employed 
the speculative part of the boom w^th its rocketmg of prices 
would be stopped Or if, again, they were more cautious m re 
stricting credit later on when the tide was beginning to turn, the 
collapse of paces and restriction of output which ensued might 
be avoided A more judicious and pubhc-spinted bank pohey 
might, at any rate, cut off the peak of the trade curve and mam 
tain a large degree of stability of prices and production The 
prime cause of unemployment, according to this diagnosis, is the 
inelasticity of the modern monetary system 

The Under-consumption Theory^A fourth school of 
thought fastens upon under consumption, or the failure of con 
sumption to keep full pace with the swelling current of produc 
tion, as the mam efficient cause of unemployment Their argu 
ment runs thus In any economic society, the current condition 
of the arts of production and standards of consumption will 
determine, not only how much productive power of capital and 
labour can be economically employed in the several processes of 
industry and commerce required for turning out the different sorts 
of consumable goods m their due proportions, but also how much 
of the current income should be applied to taking out consumable 
goods for consumption, and how much to stimulating the increase 
of productive capital in the various processes of industry If too 
little IS expended in the latter way, * c , if savings are small, then 
there will be an insufficient provision for a rising standard of 
living for a larger population in the future If too much is 
“saved’* and too little “spent,** there will come into being a larger 
amount of productive capital m plant, tools, materials, etc , than 
IS required to turn out the consumable goods that get bought and 
consumed Though any individual or group of people, may save 
as large a proportion of their income as they like without mcon 
veniencing the economic system, economic society as a whole is 
restricted m the proportion of the general income that can use 
fully be saved by the condition of the arts of industry 

In a primitive society very little industrial capital can be 
utilized a modem industrial society affords a great scope for 
saving and investment But there is always a limit m the pro 
portion of income that can be economically utilized as new cap 
ital If that limit were passed, too much capital being created for 
the supply of the quantity of consumables that were purchased 
for consumption, a stoppage of industry would take place, some 
of the industnal plants standing idle or half-used with a con 
gestion of unsaleable goods accumulated either earlier or later in 
the processes of production The actual over production of con 
sumables, or even capital goods, need not go far, the real mis 
chief will consist m the slowing down of the entire process of pro 
duction with a stoppage of the worse equipped or worse placed 
plants As this productive plant slows down or stops, a corre 
spending body of unemployment is created Real and money m 
comes are thus reduced profits, the mam source of industrial 
savings, shrink, most other business incomes fall, so that the pro 
portion of savings is let down for a time far below the true normal 
Spending does not fall proportionately, so that gradually the con 
gestion of the economic machine is released, goods being taken 
out faster than they are being replaced Weaker firms, dunng the 
depression, have gone out of business, and little new plant has 
been created 

When this double process of depleting stocks and letting down 
plant has gone so far that irreducible consumption is tending to 
exceed current production, paces begin to turn upwards, the 
indication otan approaching revival of trade stimulates merchant^ 
and manufacturers to prepare for the revival That preparation 
involves pnmarily a renewed activity m the fundamental and 
instrumental industries, in order that more manufacturing plant 
and larger supplies of raw mateaals may be ready for the ex 
pansion m the later processes The mining, metal, engineering and 
transport trades, which depression had hit hardest, revive earhest 
and fastest, for their increased output is a prior condition to full 
activity in the manufacturing processes For this process of 
revival an expansion of bank credit and Of currency is a necessary 
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mstniment and adjunct* but the efficient causation of the move- 
ment does not proceed therefrom 

A variant of this under-consumption theory attributes depres- 
sion to an over-iQvestment in the instrumental and constructional 
mdustnes, due to an over-estimation of the intensity of future 
wants which, operating in the immediate interests of the business 
classes, restricts consumption by putting an excessive proportion 
of productive power mto industries the consumable fruits of which 
are long delayed and cannot in fact justify the amount of pro 
ductive energy directed mto them The position is thus stated 
by Mr Denis Robertson — 

Since each new investment, once it is made, will be capable of 
functioning for a considerable period, the nse m the utility of new 
constructive goods will often m any case only be temporary , a pomt 
will bf reached beyond which any further investment would involve 
a sacrifice of present enjoyment disproportionate to the enjoyment 
which will be afforded by the new consumable goods which it is pro- 
posed to create In fact, however, owing to the stress of competition, 
aggravated by the length of time which must elapse before the new 
instruments projected can be brought into working order investment 
IS hkely to be carried beyond this point {Study of Industrial 
Fluctuations, p 240-1 ) 

This view, that an opposition of interests exists between the 
investing classes on the one hand and the worjcing-class con 
Burners on the other, is reinforced by the writings of Mr Veblen 
( see especially 1 he Engineers and the Prtce System ) , who charges 
the former with practising a sabotage of industry, by chronic 
restriction of productivity and output in order to make larger 
profits out of regulated prices 

Overpopulation Theory — Neo Maltliusians often explain 
unemployment as a necessary implication of the tendency of popu 
lation in certain countries, or in the world, to increase faster than 
the means of subsistence, or the growth of the fund of capital re- 
quired for their employment under modern industry hrom the 
assumption that a given area can only support a limited popula 
tion m employment upon such a standard of living as is required 
to sustain a family, they argue that m many countries the limit 
has been passed, and that though there may be other areas 
capable of bearing larger populations than exist at present, the 
transfer from over peopled to under peopled areas is so much 
impeded as to leave in the former a considerable surplus over the 
normal economic requirements of the labour market Though for 
a time, in certain favoured lands, the pressure of the law of dimm 
ishing returns to agiiculture may be offset by high productivity of 
manufacture, the surplus of which may be used to purchkse in 
< teasing supplies of foods and raw materials from newly developed 
lands, the difficulties of this economy increase as the more fruitful 
of the backward countries advance in population and in the 
development of their own mdustnes 

Moreover, the restrictions of tariffs on the one hand, and 
free migration on the other, make the natural adjustments more 
difficult The World War not only stopped the normal emigration 
by which congested European countries relieved themselves, but 
stimulated the erection of new barriers, especially by checking 
the flow of European labour into the United States On the other 
hand, the losses of the war and the lower birth-rate and reduced 
growth of population signify a considerable reduction m the 
numbers entering the labour market m these countries, especially 
later on when the full force of the lower birth-rate is represented 
m adult numbers So far as a reduced population carries with it a 
better distribution of income, through higher wages, it may, m 
accordance With the under-consumption theory, stimulate a 
larger volume of demand and more employment But statistics 
do not sustain the view that comparatively sparsely peopled 
countries like the United States, Canada and Australia, escape 
periods of unemployment as large proportionately as those of 
thickly peopled Europe While, therefore, the world volume of 
employment is evidently increased by mobility of labour, as of 
capital, from one country to another, retardation of migration 
cannot be regarded as a major cause of cyclical depressions and 
unemployment 

m REMEDIAL MEASURES 

Comin^fcial Offtnixation.^ — ^Thc remedies for unemploy- 
roeht, of course, vary with the different theories of the causation 


of the trouble Orthodox economists, attributing it to a combina 
tion of unpredictable natural causes and business miscalculations 
chiefly rely upon improved organisation of markets, tommumca 
tions and finance, to reduce and alleviate the fluctuations E\en 
the natural causes can be considerably abated by increasing the 
dispersed sources of supply and by better crop hygiene But their 
mam remedies are fuller and more reliable statistics, better busi 
ness education, publicity ot trade information sound banking 
with its steadying effect upon the minds and methods of business 
men, and, finally the more controversial proposition of a willing 
ness of organised labour to assist the recovery of trade by accept 
mg lower wages when prices and profits have fallen Misapphca 
tions of productive power, with their attendant losses and 
stoppages, could thus be averted Business men, investors and 
workers would have the fuller confidence and security which better 
understanding of all factors m the business situation gives 
Planning would be improved speculation would be more cn 
lightened and greater stability of industry prices and credit 
would exist This view is stated in the following terms by Sir W 
H Beveridge {Unemployment, p 193) — 

Unemployment is a question not of the scale of industry but of its 
organization, not of the volume of the demand for labour but of its 
changes and fluctuations The changes are of several t>pts Trades 
decay or arc revolutionized by new machmts Through these 
changes particular parts of the labour supply get displaced Uncm 
plovment arises through their difficulty in getting re-absorbed The 
fluctuations also are of several types, some co extensive with the 
economic life of the nation, some picubar to certain trades, some 
purely local or individual 1 o meet these fluctuations— cycbcal, 
seasonal and casual— thtrt are required reserves of labour power 
Unemployment arises as the idleness of these reserves between the 
epochs when they are called into action The solution of the problem 
of unemployment must consist therefore, partly m smoothing in 
dividual transitions, partly in diminishing the extent of the reserves 
required for fluctuation or their intervals of idleness, partly, when 
this plan can go no further in seeing that the men of the reserve 
are properly maintained both m action and out of it The problem 
is essentially one of business organization, of meeting without dis 
tress the changes and fluctuations without which industry is not and 
probably could not be earned on It is not a problem of increasing 
the mere scale of industry It is not a problem of securing a general 
balance between the growth of the demand for labour and the growth 
of the supply — lor this general balance is already secured by economic 
forces — but one of peifectmg the adjustment in detail 

Banking and Currency Control — Those who hold trade 
cycles to be pre eminently credit cycles seek remedies for depres 
sjons and unemployment in a more intelligent control of banking 
and currency Since these fluctuations are brought about by price 
changes, the aim should be to stabilize prices, or at any rate to 
keep the fluctuations within narrow limits If any economic 
events, affecting the supply of goods, tend to raise or lower 
prices, the supply of money should be increased or diminished so 
as to compensate for such disturbance A depression in which 
capital and labour lay unemployed because prices were too low 
to cover costs of production should be met by emissions of credit 
which by raising prices would stimulate industry These small 
doses of inflation would, it is contended, enable industry to ab- 
sorb the unemployed capital and labour, by raising prices to a 
level which sufficed to yield reasonable rates of wages and profits 
Then, when industry was brought into full activity, prices should 
be stabilized at that level, and a monetary policy devised to keep 
them stable Some financial purists objecting to the inflationary 
method, would wait for general trade causes to produce a revival 
and would then apply the stabilizing policy 

There are various methods advocated for stabilization Some 
are based on the retention of the gold standard The volume of 
currency could be expanded or contracted by increasing or re- 
ducing the quantity of gold in the unit of account This is the 
essence of Professor Irving Fisher’s proposal of a “compensated 
dollar ” Others would follow an elastic policy of expansion or 
contraction, operated by a central bank in conjunction with the 
Government, whereby alterations m the discount rate should be 
fortified by a selling or purchase of public securities Others, 
again, regarding a gold standard as a hampering factor in the 
situation, would regulate the quantity of credit and currency by 
exclusive attention to the demands of trade, at any rate for pur- 
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poses of mtranational payments, gold being retained exclusively I and the gas-works, the docks and all the Christmas demand m 


for purposes of international exchange pending the possible future 
development of a reliable federation of national banks pursuing 
an agreed international policy for the regulation of credit and 
currency {See Monfy ) 

Various critics of established monetary systems in recent years 
attribute depressions to the failure of the volume of purchasing 
power to correspond with the actual or potential volume of goods 
All that could be produced could not get sold, because of the lack 
of money m the h inds of would bt purchasers This is sometimes 
attributed to the credit system, operated by the “money power/' 
which by financing trade raises costs of production and selling 
prices to a height greater than the purchasing power distributed 
among the owners of the factors of production at the various 
stages In this view, it is necessary tor the State bank, or other 
money makers, to provide a supplement iry supply of purchasing 
power m order to furnish adequate markets for all the goods which 
the economic system could produce 

Taxation and Income. — Between the financial doctors and 
the under consumptionists there is this common ground, that both 
find that the reason why goods cannot get produced in bad times 
IS that there is an insufficiency of purchasing power in the hands 
of the consuming public to buy them at a price covering their 
costs But most under consumptionists attribute this insufficiency 
to a maldistribution of income An insufficient proportion of the 
actual or possible income passes to the classes who would spend 
most, an excessive proportion to those who would save most This 
as we saw, leads to an attempt to put into concrete shape and 
ictivity a larger quantity of c ipital than can function productively 
m turning out the volume of consumable goods which can be 
taken out of the productive system to be consumed Those who 
accept this di ignosis find the only valid remedy m measures for 
a better, or more cquil, distribution of income Measures of 
taxation, devised so as to take rents, excess profits, windfalls and 
other elements of income th \i are “surplus ” in the sense that they 
do not evoke productive efforts from the recipiept, and apply 
them economic illy to sound purposes of current public expendi- 
ture make for this better distribution So do political or non- 
politicil actions thit ruse the proportion which workers take 
in wages out of the general income of the country Economists 
favourable to a socialist or labour policy generally hold thit a 
sound test ilikc for preventives and remedies for unemployment 
IS the absorjition of “surplus ' income in wages or in public revenue 

Palliative Measures — The different views of the origin of 
unemployment affect the attitude of business men politicians, 
workers and economists towirds the measures adopted in various 
countries for the illeviation of the burdens of actual unemploy 
menl upon the working classes and the community Leakage 
between jobs and other minor wastes may be repaired by employ 
ment exchanges where out of works may apply for vacant posts 
Quick, full and reliable information may here greatly help the 
mobility of libour Tride unions, either working with employ 
ment exchanges or on their own account make it their business 
to find vacant jobs for their unemployed members In Great 
Britain there existed at the close of 1924, *^82 employment ex 
changes, 772 branch employment offices and 324 local employment 
committees representing etnplovers, workers and certain other 
bodies Where trade eonclitions are largely of local determination, 
it may be possible for displaced workers to find a job m some 
other town or district or even in some other country Travelling 
money is provided b> many unions, and m certain continental 
countries as m pre war Germany relief stations are provided 
in order to enable unemployed workers to move about m search 
of work 

Another mode of stopping leakages is a decasualization policy, 
applied chiefly to certain classes of dock labour where the m 
herent irregularities of the trade are intensified by keeping an 
excessive reserve instead of tightening up the organization of the 
trade Seasonal fluctuations may be similarly remedied by trans- 
ference from one seasonal trade to another This is probably 
applicable only to low-skilled work “Building with all the country 
occupations — ^harvesting, fruit picking, hopping — on the one hand 


the post office and in shops on the other, offer ample ma 
terial for a start" (Bevendge, p 210) Schools and juvemle 
employment exchanges can do much to help a better apportion 
ment of young labour among the occupations At the end of 1924 
there were in Britain 140 juvenile advisory committees attached to 
employment committees and 145 choice of employment com 
mittees under local education authorities Continued education 
for unemployed boys and girls has made some progress since 
the war m England, and a beginning has been made in technical or 
vocational training as a contribution towards improved efficiency 
of labour and enlarged supply of skilled workers In Germany 
vocational guidance has taken on great activity, the number of 
offices in 1924 being 597, of which two thirds were working with 
the employment exchanges 

The Ministry of Labour of Great Britain co operates with 
Dominion Governments m finding employment overseas for 
willing emigrants, though the numbers thus placed are small 
There are difficulties on both sides, unemployed workers pre 
ferring to await the chance of work at home, and the Dominions 
exercising a rigorous choice in the personnel of those they admit 
Publicly organized relief works are a device for deahng with 
unemployment widely adopted in Britain and other countries 
In England the unemployment grants committee was established 
m Dec 1920, to give financial aid to local authorities in executing 
“works of public utility designed to secure some measure of 
relief in districts or in trades suffering from unemployment " 
1 he committee operates partly by loans of public money, varying 
from 50 to 75% of the capital costs of the undertaking partly by 
grants amounting to 75% of the wage bill for unemployed men 
taken on Most of the works thus encouraged were dock and 
harbour extensions, gas, water and electric supply, roadmaking, 
sewerage works, parks and recreation grounds, construction of 
public femes In addition to the employment directly afforded by 
these works, an almost equal amount is provided in factories, etc , 
for the production of the materials required During the four 
and a half years' working to June 1925 the estimited capital cost 
of the approved works was £8«; i*^,'?7i, and the total grants 
were i68 434,280 The amount of employment thus provided was 
estimated at 3,181,270 man months This polity has conformed 
to the recommendations of the Minority Report of the Poor 
Law Commission of 1907 in seeking to even out the total 
volume of employment by allocating public expenditure as far as 
possible to periods of depression and unemployment 

Insurance Against Unemployment — By far the most ef 
fective provision for the unemployed is by insurance This began 
when certain trade unions in Britain and Belgium, about the 
middle of the i9lh century, arranged to pay regular allowances 
to members out of work This method of provision has grown m 
various countries, and has been built into the public insurance 
schemes of more recent times Social Insurance) There 
are various outstanding problems m the development of unemploy 
ment insurance policy The widest is concerned with the question 
whether the basis of insurance should be generil or industrial 
The latter view is supported on the grounds that each industry is 
best qualified to deal with its own risks which alike in size and 
origin, differ from those of other industries The former view 
stresses the common needs of the unemployed, the difficulty the 
more fluctuating trades would find m making adequate provision, 
and the advantages of one instead of many administrative bodies 
So far, in countries where compulsory insurance prevails, the gen 
eral tendency has been towards a single uniform administration, 
though in the British case certain exceptions are admitted m the 
1920 act Other difficulties arise as to the interpretation of the 
“suitable employment’’ which an unemployed person may not 
refuse, and of the term “involuntary unemployment" when a strike 
or lock out throws out of work members of other trades than that 
directly affected The Unemployment Insurance Act of 1927 pro- 
vides that claimants to benefit may be asked to accept work m 
occupations other than their own under certain approved condi 
tions Other questions remain How far should insurance cover 
seasonal and short time unemployment? A large issue remains, 
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th^t of the linkih^ up or unification of unemployment with other 
working class risks m a joint insurance policy (See Trade Cycle ) 

BiBLioORAKrr— Sir W H Beveridge, Unemployment, a Problem 
of Industry (1909), W C Mitchell, Business Cycles (1913)1 I> H 
JRobertson, A Study of Industrial Fluctuation (1015), J L Cohen, 
Insurance against Unemployment (1921) » J A Hobson, The Econom- 
ics of Unemployment (1922) , F Lavington, The Trade Cycle (1922) , 
The Third Winter of Unemployment, ed by W T Layton (1923) > 
H Abbati, The Unclaimed ^ ealth (1924) , Hon J J Astor, Is Unem- 
ployment Inevitable? (1924) , See also— Ministry of Labour Report 
on National Unemployment Insurance (1923) , International Labour 
Ciffice Unemployment in its National and International Aspects 
(1924) , and General Problems of Social Insurance (1925) , Unem- 
ployment Insurance in Great Bntain, a Critical Examination (192s) , 
W T Foster and W C^tchmgs, Profits U925) (J A Ho ) 

UNEMPLOYMENT INSURANCE, The National Un 
employment Insurance scheme of Great Britain was instituted in 
1912 under the National Insurance Act of 1911 Its mam object 
IS to provide assistance during unemployment to contnbutors 
insured under the scheme 

Prior to 1912 there was no national or other system of com- 
pulsory insurance against unemployment The need for providing 
against the risk had, however, been recognised for some time 
previously, and from the middle of the 19th century a number of 
trade unions and friendly societies granted a^^sistance from their 
funds to their unemployed members This was not, however, by 
any means a general practice of the unions, for as recently as 1904, 
the numbers of workers covered by voluntary schemes barely ex 
ceeded one million 

While Bntish trade unions were among the first to pay allow- 
ances to members out of work, the uso of public funds for this 
purpose appears to have been first applied m Switzerland, where, 
from 189^ onwards, a number of towns and cantons established 
voluntary funds In 1895 the first attempt to institute a com- 
pulsory system of insurance against unemployment was made 
at St Gall, in Switzerland, but this scheme ceased operation 
after two years A more general and successful method was that 
known as the ‘‘Ghent system,” under which municipalities and 
other local authorities supplemented from their local revenues the 
benefits paid by trade unions or voluntary unemployment funds 
to their members This system of co-opieration between the local 
authorities and the trade unions received most support in Belgium, 
Holland and f ranee The Poor Law commission recommended in 
1909 the encouragement of the voluntary methods of the trade 
unions and other societies by the addition to the benefits which 
they paid of a fixed amount from the State or municipality Very 
shortly after this recommendation was made, however, the first 
instalment of the present national system of insurance against 
unemployment came into being Part II of the National Insurance 
Act 1911, for the first time in any country, provided for a com- 
pulsory scheme of unemployment insurance on a national basis 

The 1911 Scheme — ^This was admittedly experimental and 
was applied to certain trades which were regarded as par- 
ticularly subject to unemployment, viz , building, construction of 
works, shipbuilding, mechanical engineenng, iron founding, con- 
struction of vehicles and sawmilling The number of workers in 
these trades covered by the scheme was rather over 2\ millions 
All workers of the age of 16 and upwards were insured 

The broad hnes of the scheme of 191T were that a fund called 
the Unemployment fund should be created from contributions by 
employers and employed in the insured trades and by the Ex- 
chequer Out of this fund a worker would be entitled, subject to 
fulfilling stated conditions, to receive benefit in proportion to 
the contributions he had paid, subject to a maximum period m 
each year 

Under the act of 1911 the contribution of employers and 
workers respectively was 2 id each The joint contribution of 
Sd was paid m the first instance by the employer who was re- 
tjuired to afiix a special stamp to an unemployment book and was 
then entitled to deduct aid from the worker’s wages Reduced 
rates were payable for workers below 18 years of age The Ex- 
chequer contributed a sum equal to one-third of the total receipts 
from employers and employed The total income from contribu- 
tions for the year 1913-14, the only typical complete year before 


the war, was about £2,400,000, of which employers and employed 
contributed about £900,000 each and the Exchequer about 
£600,000 

The rate of benefit m 1911 was 75 a week (with half rate 
between 17 and 18 and nothing between 16 and 17) No distinc 
tion was made between men and women as regards rates of con 
tnbutions or benefit There were in fact very few females m the 
trades then insured Benefit was not payable for the first week of 
unemployment, which was termed a waiting week After that it 
might be drawn to the extent of one week of benefit for every five 
contnbutions paid and for a maximum of 1 5 weeks m a year 

The mam conditions which an insured person had to fulfil be- 
fore he could obtain benefit were that he should prove that he 
had worked m an insured trade in 26 weeks during the preceding 
five years, that he had applied for benefit m the prescribed man- 
ner and had since been continuously unemployed, that he was 
capable of work and unable to obtain suitable employment and 
that he had not exhausted his right to benefit In addition to satis 
fymg these conditions the applicant for benefit had to show th it 
he was free from disqualifications — ^the chief of which were the 
loss of employment through a stoppage of work dut to a trade 
dispute at his place of employment or through misconduct or 
voluntarily leaving work The only material alteration made prior 
to 1920 in the statutory conditions for the receipt of benefit was 
that instead of having to prove employment m an insured trade 
for 26 weeks durmg the preceding five years, an applicant had to 
show that he had had ten contributions to the scheme paid in 
respect of him 

The question whether or not benefit was payable to an insured 
person was decided under a special machinery set up to deal with 
applications expeditiously The decision was given in the first in 
stance by an officer called an insurance officer, and if adverse to 
the claimant was subject to appeal by him, or by an association 
of which he was a member to a court of referees consisting of an 
employer, a workman and in impartial chairman Beyond this 
tribunal there was the possibility of further reference to an urn 
pire appointed by the crown This machinery maintains to day 
although for a time it was supplemented by another procedure 
which IB mentioned later 

There were two provisions m the act of 1911 which may be 
described as encouragements to voluntary systems of unemploy 
ment assistance The first permitted an association of workers in 
the insured trades which paid allowances to its members when 
unemployed to administer for those members the benefits pay 
able under the act from the State scheme The other provided 
for the repayment to associations of workpeople, whether m the 
insured trades or not, of a proportion (one sixth) of their ex 
penditure on out of work allowances to their members 

Two other supplementary provisions of the 1911 act may be 
mentioned One was intended as an encouragement of regularity 
of employment If an employer kept a workman m his employ 
continuously during a year and paid at least 45 contnbutions in 
respect of him he might obtain a refund of one third of his own 
share of the contributions The other provision enabled a refund 
of contributions to be made with compound interest, to a work 
man who had attained the age of 60 and had paid 500 contribu 
tions, subject to the deduction of any benefit he had received since 
his entry into insurance 

These were the main lines of the scheme embodied in the act 
of 1 91 1 Benefit could not be drawn as soon as work was lost 
there must be a waiting period, it could only be drawn for i 
limited timt and it was not at a subsistence level — it was and 
was intended to be, an aid to the insured contributor’s own thrift 
by supplementing his savings or voluntary insurance In these 
matters the compulsory national scheme followed the voluntary 
methods of the trade unions and also avoided many of the dangers 
inherent in a more generous scheme 

Contributions first became payable m July 1912 and benefit 
became payable as from January 1913 Very little experience 
therefore, had been gained of the working of the scheme before 
the World War put an entirely different complexion on the indus 
trial situation and the need for a scheme of the kind The two 
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years from July 1912 to July 1914 were years of goodl trad^^ aud 
there was no opportunity to test the soundness of the assumiHtons 
and calculations upon which the scheme had been based 

The scheme was m the bcginmng administered by the Board of 
Trade and later by the Ministry of Labour through the machinery 
of what were first called the labour exchanges and later the em- 
ployment exchanges This was a natural, indeed an essential ar- 
rangement since it is of the utmost importance that the adminis- 
tration should be in a position to test the genuineness of claims 
by the offer of suitable employment whenever possible A system 
of employment agencies was therefore a vital part of the scheme 
of unemployment insurance 

A proportion, one tenth, of the income of the fund was to be 
applied to the cost of administering the scheme While the rates 
of contribution were low a part of this cost fell upon the Ex- 
chequer, but when, under later acts the rates increased con 
siderably the appropriation thus made from the fupd was sufl&cient 
to meet the cost of administration m most years 

During the World War employment in the insured trades was 
good, and while the collection of contributions went on, very 
little benefit was paid under the scheme The result was a suc- 
cession of surpluses of income over expenditure down to the end 
of the war In 1916 an act was passed which brought into insur- 
ance for a period of five years or until three years after the end 
of the war, whichever was longer, certain additional trades and 
all munition workers not already msuied The chief trades brought 
m were the metal, chemual, rubber, leather and ammunition 
trades Thus the total number covered by the insurance scheme 
at the end of 1916 was about 3^ millions, of whom about i million 
were females These workers were brought into the scheme be- 
cause It was anticipated that there would be considerable un- 
employment amongst them on the cessation of hostilities No 
changes were made m the rates of contnbutions or benefit or 
m the general conditions 

The Out of Work Donatlon^It is necessary to mention here 
as a step towards the development^ of the national system of 
unemployment msurance, the scheme of “out of-work donation ' 
which was instituted to cope with the serious unemployment 
which ensued on the termination of hostilities in Nov 1918 both 
amongst ex service men and women returnmg to civil life and the 
non-service population who had to turn over from war time to 
peace occupations This was, however, no part of the then existent 
unemployment insurance scheme — ^indeed it took the place of 
that scheme for some time 

The rate of donation payable under this scheme varied from 
ags to 20s a week for men, and from 25s to 15s a week for women 
with supplementary donation of 6s a week for the first dependent 
child and 3s a week for each additional child CmUans were al- 
lowed up to 26 weeks of donation during the twelve months for 
which the scheme applied to them, while cx-service men and 
women were allowed up to 89 weeks of donation if unemployed 
for so long, within the period from Nov 1918 to March 1921, for 
which their pohcies were available Upwards of £40,000,000 was 
paid under the scheme to ex service men and women and upwards 
of £31,000,000 to civilians No part of thts money came from the 
unemployment insurance scheme It was all provided by vote of 
parliament 

During and immediately after the war the subject of unemploy- 
ment msurance was examined by a number of committees, all of 
which reported in favour of the extension of the scheme The 
institution of the out-of work donation scheme and the need for 
awaiting the resettlement of mdustry into its peace time occupa- 
tions postponed for a time the extension that was generally antic- 
ipated and desired, but m Dec 1919 a bill for this purpose was 
introduced and was passed into law m Aug 1920 

The Act of 1920 — The Unemployment Insurance Act, 1920, 
repealed all earlier enactments and is still (1929) the pnnapol 
act under which the scheme operates. It came into force on Nov 
8 , 1930 and brought into msurance an additional eight million 
persons, making with those insured under the earher acts, a total 
of about III million persons insured agamst the risk of unemploy** 
ment The scheme as extended by the act of 1920 af^hes to all 


persons of 16 years qf age and upward employed under a contract 
of service or apprenticeship (except apprentices without a iponey 
payment), save those in certam excepted employments, the dpef 
of which are agriculture and private domestic service The perma- 
nent employees of Government departments, local authorities^ 
railways and general utility companies may also be excepted Non^ 
manual workers in receipt of remuneration exceeding iago a 
year are also excepted Contnbutions cease to be payable by the 
employed person, and he ceases to be entitled to benefit, on reach- 
ing the age of 65, but the employer remains liable for his share 
of the contributions No material^ change has been made m the 
scope of the scheme since 1920, save that workers m the Irish 
Free State and m Northern Ireland are now covered by schemes 
of their own 

Exemption from the scheme may be obtamed by persons m 
receipt of any pension or independent income of £26 a year or 
more and by persons ordinarily and mainly dependent for their 
livelihood on some other person or m an uninsurable occupation 
An exempt person is not himself liable to contribute to the scheme 
but his employer remains liable for the employer's share Both 
in this case and m that of the person over 65 the reason for re- 
quiring payment of the employer's share of the contribution is that 
there shall not be any premium or inducement to employ an 
exempt rather than an insurable person The number of exemp- 
tions current is rather under 30,000 

The mam features of the scheme as launched m 1911 were re- 
tained m the greatly extended scheme of 1920 Contributions were 
levied on the same three parties, viz , employer, employed and the 
Exchequer, and, as the scheme was introduced to parliament, the 
shares of each party were to be in the same proportion as m 1911 
Owing, however, to changes made dunng the passage of the bill, 
changes which increased the cost of the scheme, the contributions 
of employer and employed were increased and, instead of being, 
as intended, m the case of adult male contributors, 3d from em 
ployer, 3d from employed, and 2d from the Exchequer, the 
amounts became 4d, 4d and 2d respectively Thus, instead of 
paying one fourth of the total contribution, the Exchequer paid 
one-fifth Benefit was payable in proportion to the number of 
contnbutions previously made and subject to a maximum of 1 $ 
weeks in a year — again as in 1911, but mstead of one week of 
benefit for every five contributions, the rule was one week^s 
benefit for six contnbutions, hence the “i in 6 rule " The weekly 
rate of benefit was increased In 1911 it was 7s a week for men 
and women alike This had been raised in Dec 1919 to iis a 
week The act of 1920, following the precedent of the out of-work 
donation scheme, prescribed different rates for men and women 
respectively, the former being entitled to 153 and the latter to 12s 
Boys of 16 to 18 received 7s 6d and girls of the same age 6s 
a week 

The “waiting period,” for which benefit is not paid at the 
beginning of a spell of unemployment, was retained, but it was 
reduced from six days to three days This was the most costly 
alteration made during the passage of the bill through parliament, 
and was largely resfKinsible for the increase in the contributions 
The earlier days of unemployment are necessarily the most ex- 
pensive m any scheme of unemployment msurance, smee many 
more people are unemployed for one day than for two, for two 
days than for three, and so on Therefore, not only wodd many 
more persons become entitled to benefit although they were un- 
employed for only four, five or sa days than would be entitled 
to it if the minimum period to qualify were seven days, but those 
who were unemployed for more than six days would become en 
titled to three days more 

Statistical Basis ol the Scheme#— Upon the data available 
when the act was being framed it was assumed that over a period 
or cycle of good, bad and average years of trade the rate of un- 
employment among workers m the trades to be insured would 
be 4% The act of 1920 contained, as explained later, pro- 
visions enabling mdustnes to contract out of the general scheme 
It was estimated that after allowing for the withdrawal of those 
mdustries that might be expected to contract out the industries 
that remained m the general scheme would have an unemploy' 
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mciit ^aipenettce of 5^2% over a cycle It was upon this basis 
that the finance of the scheme was founded As will appear, there 
has so far (1928) been no opportunity to test the soundness of 
the assumptions as to the rates of unemployment of of the finan- 
cial basis of the scheme as passed, and having regard to the very 
material alterations in the contributions and benefits which have 
since been made no test is now practicable The conditions and 
disqualifications for benefit were almost identical with those 
under the act of 1911 and need not, therefore, be repeated The 
machinery of adjudication upon claims, viz , the insurance officer, 
court of referees, and the umpire, was maintained 

The act of 1920 contamed two provisions for enablmg persons 
who would not otherwise have been qualified to draw benefit 
under the scheme The first was of a permanent character and 
was to the effect that men discharged from the Forces should be 
given a free credit of contributions to enable them to receive up 
to the maximum period payable during twelve months, this was 
at first 15 weeks, and later 26 weeks in a year The other special 
qualifying condition was temporary It was, that during the first 
twelve months of the scheme benefit might be paid up to a max- 
imum of eight weeks as soon as an insured person had paid four 
contributions This was to provide for the unemployment of new 
entrants who would have had no opportumty to satisfy the normal 
first statutory condition, viz, the payment of twelve contnbu- 
tions Even this relaxation of the normal condition did not prove 
adequate to meet the situation which arose The act of 1920 be- 
gan to operate just when the severe industnal depression which 
has smee continued first began to affect employment Many per- 
sons who normally would have been at work and paying con- 
tributions found themselves unemployed without having paid 
the necessary qualifying number of contributions To meet this 
position a short act was passed enablmg eight weeks of benefit 
to be paid to persons who had been engaged m insurable employ 
ment during ten weeks since Dec 1919 or during four weeks 
since July 1920 Even this proved insufficient, as will be shown 

The right of employers to receive a refund of a part of the 
contributions paid m respect of workmen m their regular employ- 
ment was not continued, but the practice of refunding to work- 
men their share of the contributions paid m respect of them less 
any benefit they had received, was retained This nght of the 
workmen was, however, abolished in 1924 

An important new feature was included m the extended scheme 
of 1920 Power was given to an industry to set up a special 
scheme of unemployment insurance for itself and so contract out 
of the general scheme Such a scheme when approved had statu- 
tory force and effect and was binding on all employers and workers 
m the industry The chief conditions which applied to a special 
scheme, were that it must cover all persons employed in the 
industry, the benefits must be, on the whole, not Jess favourable 
than those provided under the general scheme, the State con- 
tnbution would be on a reduced scale, and the scheme would be 
administered, not by a government department, but by a joint 
body of employers and employed m the industry The object of 
this provision was, no doubt, to sweeten the pill of compulsion 
and to allow those industries which had low rates of unemploy- 
ment to set up schemes of their own, which they could ad- 
minister on Imcs which would be more suited to their particular 
needs than those of the general scheme, framed as it necessanly 
was, to meet the general requirements and conditions of industry 
^is a whole 

It was expected that several industries with low rates of em- 
plojmient would corltract out of the general scheme and a number 
prepared to db so The severe trade depression which began in 
the autumn of 1920, however, changed the position so materially 
that special sch^es became financially impracticable for most 
of the industries In the result only two industries succeeded in 
forming special schemes, viz, the insurance and bankmg in 
dustries The power of contracting out was suspended as from 
July 1921 and was abnlished by the act of 1927 T^e present posi- 
tion, therefore, is that lio further contracting out by industries 
IS pdssible The State contnbution to special schemes was 
abolished by the act of 1924, the two existing schemes are there- 


fore entirely dependent on contnbutions paid by the industries 
themselves 

Another new feature of the extended scheme of 1920 was the 
power given to an industry to set up a supplementary scheme for 
the benefit of workers m the industry, instead of contracting out of 
the general scheme Such a supplementary scheme might provide 
for higher rates of benefit, for benefit during partial employment 
as well as unemployment and for benefit during periods when it 
was not payable under the general scheme, e g , during the waiting 
period Advantage has not been taken of this provision by any 
industry 

Put shortly, the scheme as extended by the act of 1920 covered 
practically the whole of the working population which was subject 
to any considerable risk of unemployment It brought into part 
nership in the scheme the employer, the employed and the State 
and by means of a modcrite contnbution from each of them 
created a fund from which reasonable benefits would be paid to 
unemployed msured persons m proportion to the contributions 
they had made when m employment While there were what may 
be called tnmmings, this was the effect of the mam provisions 
of the act of 1920 

Fourteen Acts (1920-1927) • — Since the principal act of 1920, 
no less than 14 acts of parliament were passed down to the end 
of 1927 dealing with unemployment insurance, while contnbutions 
under the scheme were dealt with in two other measures The 
need for this mass of legislation lies m the wholly exceptional 
trade depression which began m the autumn of 1920, just when the 
scheme commenced, and has continued ever since (1928) These 
several acts have had one main purpose, viz , to enable benefit to 
be paid to those persons normally employed in the insured trades 
who were unable to satisfy the usual requirement of the prior 
payment of contributions 

Under the act of 1920 an insured person who satisfied the con- 
ditions and was free from disqualification, was entitled as of right 
to receive benefit m proportion to his contnbutions This may be 
described as the covenant between himself and the scheme The 
legislation which followed the pnndpal act brought into existence 
a system of additional benefit which was first called “uncov- 
enanted” and later “extended” benefit which, except for the penod 
from Aug 1924 to Aug 1925, was not drawn as of right, but only 
if, m the opinion of the Minister of Labour, as the minister 
responsible for the administration of the scheme, it was expedient 
in the pubhc interest to allow benefit m any individual case 

Uncovenanted Benefit^Persons who desired to obtain the 
advantage of this extended system of benefits although they had 
exhausted all their contributory rights, or even although they had 
paid no contributions at all, were required not only to fulfil all the 
usual conditions for covenanted benefit (except those relating to 
contnbutions), but also to satisfy certain additional conditions 
These extra conditions \aned somewhat from time to time, but in 
the main they required the claimant to show that he was normally 
employed in an msured trade, that he had done what, m the cir 
cumstances of his case, could be regarded as a reasonable amount 
of work m a recent penod, and that he was making every reason 
able effort to obtain work suited to his capacities 

The various measures dealing with uncovenanted benefit pro 
ceeded for some time on the basis of allowing it to be drawn for 
a stated number of weeks dunng certain penods which were 
termed “special periods ” It was found that the provision so made 
did not meet the needs of the case and that many insured persons 
who were genuinely unemployed were obhged to apply to the poor 
law authorities for rehef, during the intervals, or ‘‘gaps” as they 
were termed, between the penods for which benefit was payable 
From time to time the number of weeks for which benefit might 
be drawn dunng the “special penods” was extended and increased 
and the “gaps” were reduced in length and finally abolished 

The additional conditions which had to be fulfilled by recipients 
of extended benefit were in general of such a character that they 
did not readily lend themselves to precise adjudication or deter- 
mination by the authonties set up to give decisions on the normal 
conditions Partly for this reason, partly in order to ease the 
burden which would otherwise have fallen on the ordinary machm- 
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ery, the work of advising whether or not extended benefit should 
be allowed m individual cases was given to the local employment 
committees, bodies which had been appointed by the Ministry of 
Labour to advise him on the employment position m the areas of 
the employment exchanges and generally on the work of the 
exchanges 

These committees were representative of the employers and 
employed in each district and had additional members nominated 
by other bodies such as boards of guardians and ex-service men’s 
associations Ihe committees, m view of the magnitude of their 
task, co opted a number of local persons to act as rota com- 
mittees for the purpose of dealing only with claimants to extended 
benefit These committees over the period from 1921 to Apnl 
1928, when their functions m regard to extended benefit ceased, 
have rendered a great service to the community 

As a further means of meeting the need for exceptional assist- 
ance to the unemployed a measure which, m its title, was described 
as a “temporary provision,” was passed m Nov 1921, by which 
an insured person in receipt of unemployment benefit became 
entitled to receive in addition 5s a week for his dependent wife 
ind IS a week for each dependent child This act was intended 
to operate for six months only, but the provision made imder it 
for adult and juvenile dependants was made part of the general 
unemployment insurance scheme early in 1922 The classes of per 
sons in respect of whom the 5s allowance might be paid were also 
extended and the rate for children was increased to 2s a week 

Cost of the Depression — In order to meet the increased ex 
penditure due to the long continued depression and to the grant 
of extended and dependants’ benefit the contributions of all three 
parties — employers employed and the Exchequer — ^were raised 
and power was given to borrow up to £30,000,000 The contribu- 
tion in respect of a man became 2s i jd, borne as to rod by the 
employei, as to 9d by the employed and as to 6|d by the Ex 
chequer Ihis was, later, reduced to is qd , the three parties 
paying 8d, yd, and 6d respectively There have been variations 
also in the rates of benefit Starting in 1920 with 15s for men and 
i2s for women these rates were raised to 20s and i6s respectively 
in March 1921, but were reduced to 155 and 12s again from the 
end of June 1921 As from Aug 1924 they were again increased 
to i8s for men and 15s for women The changes m rates under 
the act of 1927 are mentioned later 

It IS right to say that the various acts of parliament passed 
from the end of 1920 to 1926 inclusive were all regarded as emer- 
gency measures and that the extended benefit paid under them 
has been regarded as paid in advance of future contributions No 
separate account has been kept of the cost of extended benefit 
but for some time before April 1928 probably more than half 
the persons m receipt of benefit were drawing extended benefit 
The amount of the debt has varied considerably The borrowing 
power wis first exercised m July 1921 By the end of the year the 
debt was £7000,000 It reached £17,060,000 in March 1923, but 
fell to £5,000,000 m 1924 It rose again to nearly £25,000,000 in 
March 1927 largely m consequence of the severe unemployment 
due to the coal dispute which lasted for six months or more in 
1926 

During 1925 and 1926 the whole subject of unemployment 
insurance was examined by a committee under the chairmanship 
of Lord Blanesburgh They made a number of important recom- 
mendations for the amendment of the scheme with a view to 
putting It on a sound and permanent basis In particular they 
advised the abolition of the dual benefit system, t e , the con- 
current existence of standard and extended benefit The recom- 
mendations of the committee were accepted in pnnciple by the 
Government, and with one mam exception were passed into law 
by the Unemployment Insurance Act of 1927 That act made 
a number of changes in the scheme, dealing amongst other matters 
with the rates and conditions of benefit, the creation of a class 
of young persons between 18 and 21 years of age, the abolition 
of extended benefit and of contracting out The present position 
is that from April 1928 there has been only one kind of benefit, 
the grant of which has not been subject to ministerial discretion 
based upon recommendation of local rota committees, hut tb 


determmation by the normal machinery of insurance officer, courts 
of referees and umpire 

The governing condition of the scheme as amended hy the act 
of 1927 IS the payment by tlie claimant for benefit of 30 contribu- 
tions during the two years preceding the claim During a transi 
tional period which will end m mdividual cases between April 
1929 and April 1930 this condition is relaxed in favour of claim- 
ants who can prove that they satisfy an easier contribution test, 
that they normally work in an msured trade and that they have 
done such an amount of work m the last two years as is reason- 
able m the circumstances of the case 

The Scheme in 1928 — ^As a result of this legislation and sub- 
ject to the relaxation pientioned above during the transitional 
period, the broad outlines of the scheme as it was in 1928 may be 
stated as follows 

(1) With certain exceptions, the scheme applies to workers over 
16 years of age m all industries save agriculture and pnvate domestic 
service, the insurance and banking industries have separate special 
schemes of their own 

(2) Contributions are payable by employers, employed and the 
Exchequer, the rates for an adult male being at present 8d, 7d and 6d 
respectively , lower rates apply to women and young persons 

(3) Benefit IS payable at the following weekly rates 


Unemployment Insurance Benefits 



Males 

I cmales 

Persons of 21 years and over 

17s 

iss 

„ „ 20 „ of age 

14s 

12 S 

a it it it 

I 2 S 

10s 

ti it »> it 

lOS 

8b 

„ „ 16 and 17 years of age 

6 s 

5 S 


(4) Benefit is payable in respect of an adult dependant at the 
rale of 7s a week and for dependent children up to 14 years of age 
(and exceptionally up to 16 years of age) at the rate of 2S a wc^ 

5) No benefit is paid for the first week of unemployment 

6) The principal conditions for the receipt of benefit are 

(a) The payment of 30 contributions during the last two 

years 

(b) Making a claim for benefit and proving continuous 
unemployment , 

(c) Being capable of and available for work , 

(d) Genuinely seeking A\ork and being unable to obtain suit- 
able employment 

(7) Benefit is not limited in proportion to the number of contri 
butions previously paid, nor is it restricted to a given number of 
weeks in a period, but after thirteen weeks have been drawn m a 
period of six months the claim is referred to a court of referees for 
review, moreover the *‘30 contributions rule” has to be satisfied at 
the commencement of each quarter 

(8) A claimant is disqualified for benefit if he loses his employ- 
ment by reason of a stoppage of work due to a trade dispute at 
his place of employment or if he has left his employment voluntarily 
without just cause or been dismissed for misconduct 

(0) Benefits may be administered by Associations on behalf of 
their members 

(10) Industries may set up supplementary schemes, but may not 
contract out 

The principal matter on which the act of 1927 did not follow 
the recommendations of Lord Blanesburgh’s committee was m 
regard to the proportions in which contributions should be made 
by the three contributing parties The committee urged that both 
benefits and contributions under the scheme should be moderate 
in amount, and upon the advict they received as to the degree of 
unemployment which might be anticipated over a penod of years, 
V12, SIX %, they stated that the total contribution required to 
be levied in the case of a man in order to provide the benefits 
they recommended was is 3d a week This, the committee said 
should be paid in equal shares by employer, employed and the 
State, and m order to hquidate the debt with which they antici 
pated their new scheme would start, they suggested an extra 
id a week from each of the three parties, the extra 3d thus 
raised being earmarked for debt extinction Instead, however, 
the act of 1927 fixed the contribution for a man at is gd ifi 
stead of is fid without any part of it being specifically set aside 
for debt repayment It is, however, provided that when the 
scheme achieves a condition of solvency the contributions of the 
three parties shall be approximately equal 
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The reception which was given to the report of Lord Blanes- 
burgh's committee and the legislation which followed it may 
fairly be said to give a clear indication that a national compulsory 
scheme of unemployment insurance on a contributory basis is 
now generally accepted as part of the social code of Great Britain 
This acceptance is, however, no doubt conditioned in several 
ways In particular it may probably be asserted with confidence 
that public opinion would not tolerate a scheme which was so 
generous in its cash benefits as to constitute a real incentive to 
idleness and so be a serious menace to the basis of society, nor, 
probably, would a scheme to which insured persons did not con- 
tribute find general acceptance 

The general feeling in favour of a national scheme is no 
doubt largely due to the realisation that the scheme, as it has 
existed since 1920, has enabled the country to surmount many 
ind serious post-war difficulties with a minimum of economic dis- 
turbance and an undoubted relief to national and local taxation 
which can, to some extent at least be measured by the cost to the 
Exchequer of the out of work donation scheme 

Receipts and Payments — The following table gives in a sum- 
marised form the receipts and payments of the scheme from its 


general extension m Nov 1920 to Dec 

3 L 1927 ~ 

- 

Receipts 

Balance of 1911 and 1916 schemes 


£22,210,000 

Contributions 

Employers 

120 , 475,000 


h mployed 

107,9^4,000 


h xchequer 

81,158 000 

^309,567,000 

Miscellaneous 


646,000 

Deficiency (Approximate) 


_Jii2IliOoo 

£356,194,000 

Payments 

Benefits to insured contributors 


£3x7,908,000 

hxpenses of administration 


30,833,000 

Inti n St on loans 


3,005 000 

Refunds of contributions 


2,880 000 

Miscellaneous 


I 568,000 
f 356, 194 000 


Ihcse figures show — ^if the evidence were required — the need 
which has existed since 1920 for a scheme of the kind In order 
to complete the picture the following table of the average num- 
bers of persons registered at the Employment Exchanges as un 
employed from January 1921 to December 1927 may be given 


1921 

2,I30,000^ 

1925 

1,228,000 

1922 

1,606,000 

1926 

1,385,000’ 

T 92 S 

1,284,000 

1927 

1,121,000 

1924 

1,138,000 




’^Dispute m the coal trade m both of these years 


The financial position of the British scheme is that there was 
still in 1928 a debt of upwards of £20,000,000 outstanding In- 
come and expenditure balance when the numbers of unemployed 
claimants is slightly over one million Debt repayment was making 
good progress until 1926 when at about the same moment the con- 
tributions were reduced and the national coal dispute threw large 
numbers of workers in other trades on to the scheme From 
slightly over £7,000 000 the debt rose in six months to £22,000,000 
Until the debt has been paid off and the unemployment situation 
has so far improved that the scheme is not only paying its way 
but there is a reasonable prospect that it will continue to do so, 
the reduction of the contributions to the level suggested by Lord 
Blanesburgh's committee cannot be effected 
Such opposition as exists to a national scheme of unemploy- 
ment insurance probably arises from the fear that social dangers 
must inevitably exist m such a scheme But that fear, so far as it 
existed, must have been considerably allayed by the finding of 
Lord Blanesburgh’s committee that the cases where benefit had 
been drawn by persons who had no title to it were relatively few 
and that that result was “due to the vigilance with which the ad- 
ministration, while dealing fairly with the genuine claimant, 
guards agamk abuse ” The committee also quoted in their report, 
iti addition to their own view, the conclusion of the secretary of 
the Cl^arity Organisation society who said that “he began by 


thinking the abuses (of the scheme ) serious, but on enquiry, he had 
been unable to find them ” 

Other Schemes. — At the first International Labour Conference 
held m accordance with the provisions of the treaty of peace it 
was recommended by the delegates from the nations represented 
at the conference “that each member of the International Li 
hour Organisation establish an effective system of unemployment 
insurance, either through a Government system or through i 
system of government subventions to associations whose rules 
provide for the payment of benefits to their unemployed mem 
bers ** 

Compulsory schemes exist in eight States, viz , Great Britain 
and Northern Ireland, Russia, Italy, Austria, Queensland, Poland 
Irish Free State and Germany, while voluntary systems aided by 
the State are m operation in nine other States viz, Denmirk 
France, Norway, the Netherlands, Finland, Spam, Belgium 
Czechoslovakia and Switzerland 

The scope of the several schemes naturally vanes in the different 
countries since the need of insurance against the unemployment 
of classes of the population vanes widely Even where the s>s 
tern IS compulsory it docs not extend to everybody subject to the 
risk On the other hand, where the system is on the \oluntar> 
basis with a government subvention it may be applied to classes 
or persons not covered under the compulsory systems The upper 
and lower age limits tor insurance also vary Again, the condi 
tions to be satisfied under the various national systems differ m 
points of detail, but there are broad lines of resemblance m most 
of them For instance the unemplo>ment against which the 
worker is insured is involuntary unemployment Nor will he be 
paid benefits under the schemes if there is suitable employment 
which he can take up In this connection it is worthy of note that 
in countries which have instituted compulsory systems the example 
of Great Britain has been followed by setting up s> stems of cm 
ployment exchanges by means of which the existence of suitible 
employment may be known and jobs offered to the unemplo>ed 

The loss of work through a trade dispute in which the worker 
IS involved is commonly a reason for disqualification although 
there are various refinements on this point, eg, the duration of 
the disqualification may be for the period of the dispute or for 
any period after it has ended until the worker is again employed 
Voluntarily leaving work without good cause and dismissal for 
misconduct are also generally grounds for refusal of benefit 

The British requirements of an initial qualifying period during 
which contributions shall have been paid is a usual condition as 
IS also a waiting period, during which benefit is not pa>ablc, at the 
beginning of a spell of unemployment The British s>stem of fixed 
rates of benefits is not however by any means universal Several 
systems provide that benefit shall bear a relation to earnings of 
the worker when in emplo>ment Under the compulsory systems 
contributions are usually made by employers employed and the 
State, although the proportion in which they shire miy vary In 
the case of voluntary schemes administered as they generally are 
by the trade unions, the employers do not contribute The pay- 
ments by the workers vary according to the rules of the associa 
tions, and the State adds a proportionate contribution 

While there are still a few European countries with no national 
or state aided scheme of insurance against unemployment it may 
be said that m Europe generally the ground is fairly well covered 
In the British Dominions, however, with the exception of Queens 
land, very little has been done (J I G P ) 

UNITED STATES 

Although there has been considerable discussion of the Eng 
hsh and European experience with public, compulsory unemploy 
ment insurance, no such provisions exist m the United States 
After the great waves of general unemployment in 1914 19*0 
ahd 1921, state insurance received serious consideration, but the 
prevailing sentiment against it, shared by trade unions and cm 
ployers alike, prevented action President Harding’s National 
Unemployment Conference, held Sept 1921 provided for an 
exhaustive study of the various types of unemployment insurance 
but refrained from recommending State insurance Such opinion 
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a% there is on the subject appears to be concerned more with the 
devices of business regularization and stabilization than with 
unemployment relief 

American experiments with unempl03mient insurance, the bulk 
of which (ame into existence after 1920, are all of voluntary 
origin, are limited either to single plants or portions of an industry, 
and cover probably less than 150,000 persons (1929) They are 
schemes cither initiated by employers or created by joint agree- 
ment between trade unions and employers Systems of trade 
union benefits against unemployment, in which the benefit funds 
irc raised and administered by the unions themselves, are not 
ver> extensive m the United States and have much the same 
features as European plans of trade union unemployment relief 

In 1929 unemployment compensation plans initiated by the 
employers were limited to a few plants, employing altogether 
probably less than 15 000 workers The highly diverse provisions 
of thts( schemes are chtFicult to summanze In general they may 
be divided into the plans that are designed to guarantee employ 
ment ind those that are created to furnish unemployment relief 
In no case however, is the distinction clear and permanent One 
plan for example guarantees 48 weeks of employment a year to 
those of its employees who have been employed by the company 
a specified period of time The length of service criterion appears 
to be generally m use 

Unemployment funds arising out of joint agreement between 
employers and trade unions covered m early 1929 about So 000 
workers limited wholly to the needle trades The first of these 
was established May 1921 in the cloak ahd suit industry of Cleve 
hnd by agreement between the International Ladies’ Garment 
Workers and the employers and affected some 3,000 members of 
the union By the terms Of this arrangement, the employers guar 
anteed thtir employees a specified number of weeks of employ 
ment in a year They at the same time established unemployment 
funds to be used in compensating workers for part of the difference 
between the period actually worked and the period guaranteed 
This plan was clearly designed to encourage the regularization of 
employment and to a very slight degree has had this effect 

In 1924 the same union demanded of the cloak and suit manu 
fictuitrs in New York City the adoption of a similar plan of 
employment guanntce and unemployment insurance This de 
mand was not granted but an agreement was madt for the 
creation of m unemployment fund of 3% of the weekly payroll 
of the industry, with contributions of 2% from the employers 
and of 1% from the members of the union Under this unem 
ployment insurance agreement benefits were paid at the rate 
of $10 a week for a miximum period of 12 weeks in a year 
Because of internal dissension in the union the operations of this 
fund were suspended m 1927 

The Cloth, Hat and Cap Makers’ Union beginning in 1923, 
cstibhshcd unemployment funds throughout the industry with 
contributions of 3% of the weekly payroll by the employer and no 
contribution from the members of the union The rate of benefits, 
m this arrangement, is $13 a week for men and $9 a week for 
women for a maximum period of 7 weeks m a year Local funds 
in the lace industry, made up of equal contributions from em 
ployers and employees, cover only 300 workers 

The most extensive system of unemployment insurance of this 
type IS that now m operation in the men’s clothing industry m 
Chicago, New York and Rochester The plan was first introduced 
m Chicago in May 1923 by agreement between the clothing manu 
facturers and the Amalgamated Clothing Workers of America 
Each employer was required to contribute 1 J% of Ips weekly pay- 
roll and each of the 25 000 members ii% of their weekly earn 
mgs, thus creating an unemployment fund of 3% of the weekly 
pa\roll Benefits were paid at the rate of 40% of the full 
time weekly cammgs of each worker for a maximum period of 
five weeks in the year, later this rate was reduced to 30% 
In May 1928 the employers’ contnbution was raised to 3% the 
total therefore being equivalent to 4j% of the payroll, and the 
maximum period of benefit to 7J weeks Eligibility to benefit 
depends on membership in the union for a specified period and m 
the computation of the period of unemployment both short time 


and total lay-off are counted By Mardi 1929 the total contnbu- 
tioni to tbs fund had amounted to $5,200,000 and the total bene 
fits to slightly more than $4,000,000 The cost of admimiteiing 
the fund has averaged 6 % of its income 

In the summer of 1928 similar agreements were made between 
the Amalgamated Clotbng Workers of America and the clotbng 
manufacturers of New York City and Rochester In each case 
the fund IS equivalent to ii% of the payroll, contnbuted entirely 
by the employer The rules for the payment of benefits have not 
yet been made Altogether these three funds provide unemploy- 
ment insurance for 60,000 members of the union m the men’s 
clothing industry 

Attempts to introduce state unemployment insurance m Massa 
chusetts, New York, Wisconsin, Pennsylvania, Minnesota and 
Connecticut, all failed of enactment Some of these measures 
were modelled on the English system and provided for contnbu 
tions from employer, employee and the state The Huber bill 
m Wisconsin, which for a time won considerable public support, 
idopted the principles of American workmen’s compensation 
legislation by imposing the total cost of the insurance on the 
employer, by providing that the employer’s insurance premium 
should vary with his unemployment risk, and by permitting the 
establishment of employer mutual insurance companies to per 
form the function of insurance carriers 

Bibiiooraphy — Bienntal Reports of the General Fxicuttve Board 
Amalgamated Clothing Workers of America (1924, 1926 and 1928) 
forthcoming book, Unemployment Compensation Plans m the United 
States, Industnal Relations Counselors, leo Wolman, chapter xvm 
Unemployment Imurance m Business Cycles and Unemployment Na 
tional Bureau of Economic Research (1923), Sam A Lewisohn and 
Can Busmess Prevent Unemploymenti (L Wo) 

UNEMPLOYMENT STATISTICS The following arti 
cle deals merely with unemployment figures and their interpreta 
tion, and as far as possible refrains from drawing deductions 
from them 

L UNITED KINGDOM 

Prior to the year 1912 almost the only statistics of unemploy 
ment in the United Kingdom were those relating to unemployment 
among the members of certain trade unions paying unemployment 
benefats These statistics go back over a considerable period From 
1888 onward returns were regularly obtained by the Board of 
Trade from a number of such trade unions, and for a number of 
unions figures were computed for earlier years and carried back 
to 1851 The statistics for the earlier years, however, rest on a 
very slender basis Until 1872 the total membership covered 
does not reach 100,000 In 1893, when the figures were first 
regularly published m the Labour Gazette 23 unions, with a 
total membership of nearly 300,000, contnbuted returns The 
membership rose to 1,603,000 in 1920, but had fallen again to 
833,000 in 1926, when the senes was discontinued m view of the 
immensely greater range and value of the statistics derived from 
the working of the Unemployment Insurance Acts The annual 
percentages of unemployed among members of these trade unions 
from 1881 to 1926 arc shown in Table I on page 693 

The percentage of these trade union members unemployed at 
the end of each month from jt888 to 1928 is shown in Table V on 
page 694 

These percentages of unemployment were never regarded as 
providing a trustworthy measure of the actual intensity of un 
employment among workpeople generally They cover a relatively 
small portion of the industrial population, they wholly exclude 
some of the mdustnes, e g , agriculture and railway service, in 
which Uhemployment is comparatively stable, and they include in 
undue proportion $uch fluctuating mdustnes as engineering and 
shipbuilding On the other hand, the trade unions included are 
of rather special character m that they are all unions paymg 
unemployment benefit and they are mainly (though not entirely) 
composed pi the more skilled classes of workers Taken by and 
large these factors tend to cancel out and close examination of 
the figures dunng the years of overlap when the old trade union 
and the new insurance statistics were runmng together leads to 
the view that by happy accident the trade union percentages re- 
flected not too badly the general rate of unemployment Be that 
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Tahk / 


Year 

Mem- 
bership 
at ena 
of June 
of unions 
report 

Vearly average of percentages unemployed 
at the end of each month 

All 

unions 

included 

in 

returns 

Engi 

ncenng 

ship- 

building 

and 

metal 

Car 

penters 

and 

joiners 

Other 
wood- 
working 
and fm 
ishmg 

Printing 

and 

book 

binding 

1881 

140,000 

3 

3 

3 

8 

3 

2 

2 

7 

2 

8 

1882 

151,000 

2 

3 

2 

5 

5 

3 

2 

3 

2 

4 

1883 

160,000 

2 

6 

2 

/ 

3 

6 

2 

3 


■> 

1884 

167,000 

8 

I 

10 

S 

4 

7 

3 

0 

2 

I 

iHSs 

1^,000 

9 

5 

12 

9 

7 

1 

4 

I 


3 

1886 

168,000 

10 

2 

n 

S 

8 


4 

7 

2 

6 

1887 

164 000 

7 

6 

ir 

\ 

6 

5 

3 

6 

'> 

2 

1888 

168 000 

4 

0 

6 

0 

3 

7 

3 

I 


4 

1889 

i88 000 

2 

I 

2 

5 

3 

0 

2 

4 

2 

3 

iHgo 

21^,000 

2 

I 

2 

2 

■> 

2 


3 


2 

1891 

229 000 

5 

5 

4 

I 

T 

9 

2 

I 

4 

0 

i8q2 

2 '54,000 

6 

5 

7 

7 

3 

I 

3 

8 

4 

3 

1893 

329,000 

7 

3 

11 

4 

3 

I 

4 

1 

4 

I 

1894 

s68 000 

(> 

9 

T1 

2 

4 

3 

4 

4 

3 

7 

i8q5 

301,000 

3 

8 

8 


4 

4 

3 

6 

4 

9 

1896 

42a 000 

5 

3 

4 


1 

3 

2 

0 

4 

3 

j 8 q 7 

458 000 

3 

5 

4 

8 

1 



2 

3 

9 

i8q8 

458 000 

2 

8 

4 

0 

0 

9 


3 

3 

7 

1899 

494 000 

2 

0 


4 

I 

2 

* 

i 

3 

9 

IQOO 

52s 000 


S 

2 

6 

2 

6 

2 

S 

4 

2 

1()01 

551 000 

5 

3 

3 

8 

3 

9 

3 

/ 

4 

3 

1902 

538,000 

• 4 

0 

S 

5 

4 

0 

4 

i 

4 

6 

190 ^ 

550 000 

4 

7 

6 

6 

4 

4 

4 

7 

4 

4 

1904 

567 000 

6 

0 

8 

4 

7 

5 

6 

8 

\ 

7 

1905 

569 000 

5 

0 

6 

6 

8 

0 

3 

8 

3 

I 

1906 

586,000 

3 

6 

4 

I 

6 

9 

4 

S 

4 

5 

1907 

661,000 

5 

7 

4 

C) 

7 

3 

4 

6 

A 

3 

iyo8 

689,000 

7 

8 

I 

S 

1 1 

() 

8 

3 

3 

5 

1900 

69H 000 

7 

7 

M 

0 

1 1 

7 

7 

() 

3 

6 

IQIO 

705,000 

4 

7 

t) 

s 

8 

3 

3 

4 

4 

9 

igii 

759,000 

3 

0 

3 

4 

4 

- 

3 

3 

5 

i 

193 

854,000 

3 

2 

3 

6 

3 

7 

3 

I 

5 

2 

19 M 

922 000 

2 

I 



3 

3 

2 

4 

4 

0 

1914 

995,000 

3 

3 

3 


*> 

3 

4 

I 

4 

3 

19 ts 

922,000 

1 

T 

0 

0 

2 

2 

2 

i 

3 

1 

1916 

939 000 

0 

4 

0 

5 

0 

9 

T 

0 

1 

3 

1917 

950,000 

0 

7 

0 


0 

3 

0 

6 

0 

0 

1918 

T,1 1 7,000 

0 

8 

0 

* 

0 

2 

0 

D 

0 

3 

1919 

1,354,000 

2 

4 

3 

2 

1 


I 

3 

1 

(> 

i9'’o 

1,603 000 

2 

4 

5 

2 

0 

3 

1 

4 

1 

6 

1921 

1,255,000 

14 

8 

22 

1 

3 

9 

9 

4 

7 

3 

1922 

1,360,000 

T3 


27 

0 

7 

*, 

7 

() 

0 

6 

192^ 

1,145,000 

11 

3 

20 

6 

S 

0 

3 

8 

4 

7 

1924 

1,084,000 

8 

I 

15 

8 

I 

9 

4 

3 

3 

3 

1925 

978,000 

10 

5 

13 

3 

A 

2 

4 

4 


8 

1926 

835,000 

12 

2 

t8 


3 


8 

2 

4 

8 


as It may, the trade union percentages miy safely be regarded 
as providing a valuable index to the changes m the state of 
employment from year to year and, more uncertainly, from month 
to month In this htter aspect they may be taken as giving a 
measure of the seasonal swing of unemployment before the war 
Since the war the sudden intrusion of high figures due to the 
reflex influence of large trade disputes, particularly in the coal 
industry, often masks the seasonal trend and even before the 
war this erratic element may, unless allowed for, lead to mis- 
leading conclusions Read with that qualification, Table II , 
showmg tbe averages of the percentages returned for each month 
over the 20 year period 1894-1913 is informative 


Table It 


Jan 

leb 

March 

April 

May 

June 

48 

4 4 

44 

4 0 

18 

3 9 

1 - 

July 1 

Aug 

Sept 

bet 

Nov 

Dec 

4 0 

4 2 

44 

44 

4 2 

4 7 


The rate, as will be seen falls to a mimmum in May and rises 
to a irtajeimum in January 

llneniiiloyiiieiit liistitaiicc Statistics —In the course of the 


year 1912 a new source of information concerning the amount 
and rate of unemployment opened out Part II of iht National 
Insurance Act passed in Dec 1911, provided for the institution of 
a system of compulsory unemployment insurance for workpc o[)le 
employed in certain industries regarded as being more thin 
commonly subject to unemployment, viz , building public works 
contracting, shipbuilding, engineering, construction of vehicles 
ironfounding, and certain branches of saw milling 1 rom the 
working of this measure came the first instalment of a new 
series of unemployment statistics The workpeople so insured 
numbered some 2,300,000, and from Sept 1912 oiwards, informa 
tioii concerning the rate and volume of total unemployment among 
these persons became publicly available In July 1916 the scope 
of Unemployment Insurance was extended to include workpeople 
employed upon munitions work or m certain specified industries, 
and the numbers covered increased to approximately 3 700 000 
By the acts of 1920 and 1921, the range of National Unemplo> 
ment Insurance received its latest and greatest extension and with 
certain exceptions now covers all manual workers (and also non 
manual workers earmng at the rate of not more than £250 sl year) 
of the age of 16 and upwards m all trades and industries except 
agriculture and domestic service, in 1928 about 11,784 000 

In respect of this very large sample of the total of employed 
persons there have been available, since 1921, unemplovment 
statistics of great and increasing trustworthiness Weekly 
throughout this period have been published the numbers of men, 
boys, women and girls “on the registers of employment exchanges’ 
and monthly, in the Ministry of Labour Gazette^ have been given 
the numbers of insured persons m the different industries ind the 
numbers and percentages of such persons unemployed 

Numbers Registered at Employment Exchanges — The 
weekly figures represent the numbers of persons registered at 
employment exchanges as seeking employment on the first day 
of the week It should be understood that the figuits include 
workpeople suspended or temporinly “stood off ’ and persons 
working short time, provided they were unemployed and registered 
on the dates to w^hieh the returns relate The figures also include 
some persons who were in emplo>ment or otherwise occupied 
but had registered with a view to obtaining other work, but the 
number of these is not material except perhaps m the case of 
juveniles Table VII on p 695 gives the Great Bntiin figures for 
dates from Jan 1921 to December 1928 

The figures of persons registered for employment given in table 
VII are not limited to persons insured against unemployment 
They include unemployed domestic servants agricultural workers 
and juveniles under 16 years of age in so far as these were regis 
tered for employment The size of “field’ from which they are 
drawn cannot be estimated, and consequently percentages of un 
employment cannot be computed from them except for special 
and limited purposes 

For trustworthy percentages one must turn to the unemploy 
ment insurance statistics published each month m the Mmstrv 
of Labour Gazette 

Insured Workpeople Unemployed — Every person insured 
under the Unemployment Insurance Acts is given an uncmplov 
ment book and the number of persons msured is estimated 
annually when old books are exchanged for new books in the 
summer of each year When an insured person comes out of 
work and makes a claim to unemployment benefit the uncmplov 
ment book must be “lodged” at an employment exchange It is 
therefore possible to obtain from a count of the lodged books 
a record of unemployment among insured persons , and by reht 
ing this to the total of insured persons the percent ige of uncm 
ployed among insured workpeople can be calculated Table III 
on p 694 gives the percentages for Great Britain for dates near 
tl;ie end of each month from Jan 1921 to December 1928 

It should be understood that the figures of “books lodged” are 
not confined to persons m receipt of unemployment benefit Over 
and above these, they include all persons, whether recipients of 
or claimants to benefit or not, whose books are lodged and who 
are known to be unemployed, and m the case of persons whose 
books remain lodged, indicating that they are not working in 
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Table III 


Percentages unemployed among msured workpeople m 
Great Britain 


Date 

1921 

19'»2 

19-23 

1924 

1925 

192C 

1927 

1928 

January 

10 9 

^7 5 

13 r 

11 8 

11 1 

10 7 

11 8 

10 6 

i ehruary 

ij 8 

16 9 

12 2 

10 s 

II I 

10 X 

10 7 

to 4 

March 

ISO 

IS 8 

11 s 

9 7 

10 8 

0 S 

9 7 

9 5 

April 

19 8 

156 

3 1 

9 5 

10 6 

8 8 

9 3 

9 5 

May 

'>3 0 

J 4 4 

11 I 

9 2 

10 6 

14 I 

86 

9 7 

June 

'>! 9 

5 

II 

9 2 

II 6 

H 3 

8 8 

10 6 

July 

17 4 

12 9 

11 4 

9 b 

10 8 

14 2 

9 I 

11 S 

August 

r 

1 2 6 

11 7 

10 3 

11 Q 

n 8 

9 2 

II 7 

September 

M 0 

12 5 

116 

10 5 

II 7 

13 5 

9 2 

11 S 

October 

14 i 

12 4 

TI 6 

10 8 

110 

13 4 

9 5 

11 8 

November 

16 9 

1* 8 

11 4 

10 7 

lo 7 

13 ? 

9 9 

12 2 

r 

^7 7 

126 

TOS 

10 6 

10 I 

TI 7 1 

9 8 

II 2 


an msured industry, but whose employment condition or continued 
existent t IS not known by reason of their having ceased to mam 
tain registration, such persons are counted as unemployed for two 
months after their last attendance at the exchange further, the 
statistics arc not contmed to persons defamtely without a job 
Those who were not at work on the day of the count because 
they were “stood off” or on short time, and whose unemployment 
books are lodged at exchanges, are counted in the statistics as 
unemployed ” It should be noted that insured persons who arc 
disqualified for the receipt of benefit under the trade dispute 
disqualification arc not included among the numbers unemployed 
unless they have registen d for other work 
Ihe ofiicial figures have from the beginning distinguished be 
tween men, boys, women and girls, and since the beginning of 
1926 a distinction has also been made between persons wholly 
unemployed (m the sense that they are definitely without a job) 
and those who are temporarily stopped or suspended from the 
service of an employer The figures under the heading “temporary 


stoppages” include those persons recorded as unemployed on the 
date of the return who were either on short time or were other 
wise stood off or suspended on the definite understanding that 
they were to return to their former employment within a period 
of six weeks from the date of suspension In cases where there 
was no definite prospect of return within six weeks the individuals 
have been included m the statistics as “wholly unemployed ” Table 
IV gives in summary form the British figures (excluding North 
ern Ireland) for males and females separately and the figures for 
those wholly unemployed and those temporarily suspended from 
employment from 1926 to and inclusive of August, 1928 


Table TV 





Males and females 




Wholly 



Date 

Males 

1 emales 

unem 

Tern 





ployed 

poranly 

ToUl 




and 

casuals 

stopped 


TQ2t Average 

16 8 

IS 9 



16 6 

1922 

t 6 I 

s 7 



14 I 

1923 „ 

12 4 

go 



116 

19-4 

10 S 

« S 



10 2 

J925 

1^0 

8 I 

8 6 


ii 0 

IQ '’0 , 

IS 2 

9 5 

3 7 

12 3 

1927 » 

10 Q 

6 

7 3 

2 3 

96 

Jan iq2X 

12 I 

t) 8 

8 2 

2 4 

10 6 

Itb igiS 

11 g 

<>3 

8 I 

2 3 

10 4 

March 1928 

10 9 

S 7 

7 6 . 

I 0 

9 S 

April 1928 

May 1928 

10 0 

11 3 

5 b 

S6 

7 3 

7 4 

2 0 

2 3 

9 S 

9 7 

June 192S 

July IQ28 

I 2 

6 S 

7 b 

3 0 

10 6 

M 0 

7 4 

7 9 

3 b 

II 3 

Aug iQiS 

TQ28 (mean of 

g 

7 / 

8 I 

3 4 

II 5 

8 months) 

TI 0 

6 ^ 

1 7 8 

1 6 

TO 4 


Tabu V Pirctntagi of 1 radt Vniou Mtmbir\ utttmploMdat tin tnd of uuh month {All Fradi Unions Making Returm) 


Year 

Jin 

Icb 

March 

\pul 

May 

June 

July 

Vug 

Sept 

Otl 

Nov 

Dec 

Yearly 

average 

188S 

7 S 

7 0 

S 7 

S 

48 

4 b 

3 9 

48 

4 4 

4 4 

3 I 

3 3 

49 

1 880 

3 1 

^ 8 

2 

0 

0 

1 8 

I 7 

2 s 

I 

I 8 

I S 

I 7 

2 I 

1890 

I 4 

1 4 

I 7 

> 0 

0 

1 0 

2 3 

2 3 

2 6 

2 6 

2 4 

3 0 

2 I 

iHgi 

3 4 

6 

2 8 

. 7 

3 0 

2 9 

3 3 

4 

4 S 

4 4 

38 

4 4 

3 S 

1892 

S 0 

S 7 

S 7 

S 4 

9 

3 

5 0 

5 I 

6 2 

7 3 

8 3 

10 2 

6? 

189 < 

10 0 

9 S 

h 7 

6 9 

0 > 

?8 

0 2 

7 I 

7 3 

7 3 

7 

7 9 

7 S 

1894 

7 0 

S b 

b 5 

6 T 

() 3 

6 3 

7 3 

7 7 

7 b 

7 \ 

6 9 

7 7 

6 9 

180S 

8 I 

7 0 

6 S 

b S 

6 0 

3 5 

5 2 

5 2 

4 9 

48 

4 2 

48 

S8 

i8g() 

4 4 

4 7 
/ 

3 3 

3 0 

3 I 

3 0 

3 0 

3 3 

w 

3 

. 8 

3 I 

3 3 

i 8 q 7 

3 1 

2 

2 2 

2 0 

2 5 

2 5 

3 4 

t 2 

4 5 

4 b 

5 I 

3 3 

i8g8 

4 7 

4 * 

9 

^7 

^ 4 

2 4 

2 4 

2 5 

2 3 

^ 2 

2 0 

2 6 

2 8 

1899 

7 

I 

0 

I 7 

2 0 

1 8 

I 8 

2 I 

2 0 

I 9 

I 8 

2 3 

2 0 

igoo 

3 

- 4 

2 0 

2 0 

I 9 

2 1 

2 2 

'* S 

3 0 

2 8 

2 7 

3 S 

2 5 

igoi 

3 S 

3 4 

3 1 

5 4 

3 0 

3 0 

2 9 

3 4 

s 2 

3 

3 3 

4 2 

3 3 

igo 2 

4 0 

3 0 

3 2 

3 4 

3 3 

3 7 

3 3 

4 0 

4 S 

4 S 

4 4 

5 0 

40 

IQOS 

4 9 

4 3 

3 9 

3 b 

5 S 

3 9 

44 

5 0 

5 2 

S b 

S S 

b 3 

4 7 

1904 

() 1 

S b 

S •) 

3 S 

S8 

S 3 

D 6 

S 9 

b 3 

b 3 

6 ■! 

7 I 

60 

1905 

b 3 

S 7 

s 2 

3 2 

4 7 

48 

4 7 

4 9 

48 

4 6 

4 3 

4 5 

S 0 

1906 

4 3 

4 I 

3 4 

3 -2 

3 I 

3 i 

3 I 

3 3 

3 3 

3 9 

4 0 

4 4 

3 b 

1907 

3 9 

3 S 

3 2 

2 8 

3 0 

3 I 

3 2 

3 b 

4 1 

4 ^ 

4 5 

5 b 

3 7 

1908 

S 8 

6 0 

6 4 

7 I 

7 4 

7 9 

7 9 

8 S 

9 3 

9 S 

8 7 

9 I 

78 

1909 

87 

84 

S 2 

8 2 

7 9 

7 9 

7 9 

7 7 

7 4 

7 I 

6 «; 

6 6 

7 7 

igio 

6 8 

5 / 

S 2 

44 

4 2 

3 7 

38 

40 

4 3 

4 4 

4 6 

S 0 

4 7 

tgii i 

3 9 

3 3 

3 0 

2 H 

2 S 

3 0 

2 9 

3 3 

2 9 

2 8 

2 6 

3 I 

3 0 

1912 

2 7 

^ 8 

11 3* 

3 6 

2 7 

2 5 

2 6 

2 2 

2 I 

2 0 

I 8 

a 3 

3 2 

191 3 

2 2 

2 0 

1 0 

1 7 

1 9 

I 9 

1 9 

2 0 

2 3 

2 * 

2 0 

2 9 

2 I 

1914 

S 

2 3 

3 I 

2 1 

2 3 

2 4 

2 8 

7 1 

S 9 

4 4 

2 0 

2 3 

3 3 

IQIS 

I () 

I 6 

1 3 

I 2 

I 2 

I 0 

0 9 

I 0 

OQ 

0 8 

0 6 

0 6 

1 I 

191O 

0 6 

0 S 

0 5 

0 s 

0 s 

0 s 

04 

0 4 

0 4 

03 

03 

0 3 

04 

1917 

0 s 

0 3 

0 3 

0 3 

0 4 

04 

0 4 

0 s 

I 3 

I I 

I I 

I 4 

0 7 

1918 

I 0 

0 Q 

I 2 

OQ 

OQ 

0 7 

0 6 

OS 

0 5 

04 

0 5 

I 2 

0 8 

1910 

2 4 

2 8 

2 8 

2 7 

2 I 

I 7 

2 0 

2 2 

I 6 

2 6 

2 9 

3 2 

2 4 

IQ 0 

" 9 

I 6 

I 1 

09 

I 1 

I 2 

I 4 

I 6 

2 3 

5 3 * 

3 7 

6 0 

24 

1921 

7 I 

87 

10 2 

IS I* 

19 9 * 

20 6* 

16 9* 

16 6* 

IS 0 

IS 7 

16 I 

16 2 

14 S * 

1922 

16 s 

16 2 

16 2 

168 

16 2 

15 5 

14 5 

14 I 

144 

14 0 

14 2 

13 8 

IS 2 

1923 

13 6 

12 9 

12 2 

II 2 

11 2 

11 0 

10 9 

II I 

10 9 

10 5 

10 2 

^9 3 

II 3 

1924 

8S 

8 2 

78 

7 5 

7 0 

72 ! 

7 4 

79 

8 6 

87 

86 

9 2 1 

8 I 

IQ-’S 

9 0 

9 4 

9 0 

94 

10 z 

12 3 j 

II 2 

II 4 

II 4 

II 3 ^ 

II 0 

II 0 

10 s^ 1 

1926 

10 6 

TO 4 

10 I 

10 0 

132* 

12 9* 

13 2* 

13 3 * 

13 b* 

^ b 

13 2* 

12 2* 1 

12 2 * 1 


* Affected by general Coal Mining stoppage 




UNEMPLOYMENT STATISTICS 695 


Ufiemployniieiit in Various Mdustries, — On every insured 
person’s unemployment book is recorded the industry in which 
he is engaged The analysis by industries in the Mmistry of La 
hour Gazette for Aug 1928 reveals wide differences in the in- 
tensity of unemployment in the various groups ranging from 30% 
m the linen industry, 28% in coal naming, and 23% m iron and 
steel, at the one extreme, down to less than 3% in commerce, in 
tramway and omnibus service, and scientific instrument making, 
and less than 5% in 13 of the 100 groups 
The geographical distribution of unemployment in the United 
Kingdom shows wide differences in the intensity in various areas 
Table VI below shows these variations at July 23, 1928 


Table \ I 


Divisions 

I stimated 
numbers 
insured 
aged 16-64 
inclusive, at 
July 1927 
(1 otals) 

Percentage unemployed at 
July 1928 


Maks 

I emaks 

Total 

I ondon 

2 091,260 
849,410 

63 

3 2 

5 3 

South eastern 

4 g 

1 5 

46 

South western 

807,100 

8 3 

4 7 

7 5 

Midlands 

1,735,280 

13 2 

9 3 

12 I 

Vorth eastern 

1,961,560 

18 4 

10 I 

16 6 

North western 

2,ogo ^QO 

14 0 

II 6 

13 2 

Scotland 

1,268,170 

607,580 

158 

6 4 

II 7 

Wales 

26 7 

S I 

24 6 

Northern Ireland 

249 000 

1 20 6 

2a 7 

21 9 

Special schemes 

126 250 

I 9 

0 4 

T S 

I otal 

11,784 000 

13 I 

7 9 

11 7 


The local incidence of unemployment can be followed month 
by month in the local unemployment index prepared by the 
Mimstiy of Labour and issued as a subscription publication by 
the Stationery Office Here can be found the numbers of in 
sured persons, and the percentage rate of unemployment for 
nun, women and juveniles for 637 towns and for country areas 
in Great Britain The issue for Aug 13, 1928, shows towns in 
the Welsh coal areas and in the mining counties of Durham and 
Northumberland with rates of unemployment of 70, 60 and 50%, 
while at the other extreme are whole counties, such as Surrey, 
Sussex and Hertfordshire, with less than 3% of uncmplo>ment 
ind individual towns in these counties with less than 2% These 
detailed tabulations show the concentration of the most intense 
unemployment in certain industries and in certain districts where 
those industries are found, and the virtual absence of unemploy 
ment over large areas 

Statistical information as to the personal circumstances and 
industrial histor> of unemployed persons in Gre^t Britain has 
lieen greatly extended since 1923 as a result of the adoption in 
th It year, of a small sample method of investigation The method 
consists of examining thoroughly, by reference to documents and 
by personal interview, the case of every hundredth person on 
the claims files of the employment exchanges, and preparing from 
the material so obtained a statistical picture of the whole body 
of unemployed persons Reports based on these enquiries analyse 
the results according to sex age, degree of employabihty early 
training, mantal state industry, date of entering insurance, con 
tributions paid, benefit received, etc The impression most rea 


sonably to be drawn from them is that the unemployed ire not 
a particular class with personal characteristics which conduce to 
unemployment but are hardly distinguishable from any other 
assortment of working people There is a preponderance ttr 
tainl>, of older people As a man or woman gets past 45 his 
or her liability to unemployment grows year by year Between the 
ages of 30 and 40 less than 10% of the men are unemployed but 
after 45 the rate of unemployment increases steadily until as 
men approach 70 something like 20% are unemployed and much 
the same, on a lower scale, takes place with women 1 hese older 
people figure largely in the class described m the reports as 
“verging on the unemployable ” Of the whole number inter 
viewed in the 1927 enquiry only 2% were assigned by the inter 
viewing offieers to this class, and nearly three quarters of the 2^1' 
were people over 60, many of them suffering from some physical 
impairment The reports afford little ground for supposing that 
either family responsibilities or war service rank prominently as 
influences determining who will or will not be employed It is 
also made quite clear m the reports that the unemployed are not 
a ‘standing army” consisting of the same people week after week 
and month after month At any given date there will be found 
some who have been on the fund for considerable periods, per 
haps 10% will have been on benefit throughout the previous 
year, but these will on further investigation be found to live m 
one or other of those industrially afflicted areas to which reference 
has been made and to have been dependent upon one or other of 
the depressed industries As for the rest there is a constant 
movement of individuals into and out of the “unemployed ’ group 
On any Monday, 17% of the persons registered at exchanges were 
not there on the previous Monday, they were new comers who 
had lost, or had been stood off from, their jobs a day or two 
before and were either seeking other jobs or waiting for the 
former ones to re open The analyses reveal among the whole 
number a continuous gradation from persons who have never 
visited an exchange before, who will not remain on the register 
more than a few days, and who miy never appear again, down 
to those who have drawn benefit every week in the previous year 
and have had little regular cmplo>ment for several years, but 
this “hard core’ of the unemployment problem is found to be 
associated with industry and locality and not with individual in 
competence laziness or depravity For the nst, the unemployed 
are demonstrated to be not a “standing army ’ but a melting 
crowd whose composition changed maternllv from week to week, 
1 constantlv changing body of workpeople who had lately lost 
one job and would presently get mother 

Bibliocraphy — The Nineteenth Abstract of Labour Statistics of the 
United hm^dom CCmd 3140 of iq28) Reports of the Ministry of 
Labour for 1921-24 et ^eq , Survc\ of Industrial Relations Comraitteo 
of Industry ind Trade (i9'»6) , Reports on the Personal Lirnini$tanres 
and Industrial History of one per tent of Claimants to Vnemplovmait 
Benefit (1923 1924 and 1927) Report on an Fnqutrv into the Personal 
Circumstances and Industrial History of boys and girls registircd for 
unemployment (June-Julv, 1925) , Pap)ers read by J Hilton nn 
Unemployment Statistics (Feb 1923) and on Sample Inquiries as to 
Unemployment (June 1924 Jum 1928) Roval Stitistical Sotictv 
Journal Ministry of I ahour Gazette passim (J H ) 

II UNITED STATES 

The available statistics of unemployment m the United States 
are scanty and frequently unreliable Scattered data exist for or 


Table VII Numbers Recorded an the Registers of rmployment Fxchanges in Gnat Britain only 


Date 

U )2 X 

192* 

1923 

1924 

* 9*5 

1926 

19 7 

I9-S 

January 

1.-76,577 

1,936,081 

1,463,612 

1,320 S18 

I 240 i )2 

I, -.00, 8 7 

1 34S 719 

I 16S 94 T 

February 

1,463,316 

1.859,137 

1, 35?, 173 

1,154,504 

1,236,06s 

1,125,760 

1,196,059 

1,108 676 

March 

1,697,938 

1,736,457 

1,266,997 

1,063,519 

1,201 315 

1,013,609 

i,oHi,72q 

1,033,84^ 

April 

May 

2,246,082 

1,712,051 

1,263,665 

1,047,780 

1,187,068 

981,877 

1,044,757 

1,136 003 

2,558,190 

1,565.429 

*,*37.716 

1,01^,626 

1,186,522 ! 

1,614 *12 

085 313 

I 101,0 6 

June 

2,458,125 

1,436,100 

1,223,152 

I 013,782 

I 304 243 

1,639,776 

t 004,613 

I 192 364 

July 

1,905,196 

1,389,257 

1 , 221,554 

1,048,261 

1,197 631 

1,605,420 

I 026,902 

1,304,97* 

August 

*.656,453 

1,359,376 

1,268,828 

1,149 078 

1,545 758 

*, 549,759 

1,049,261 

1,367,000 

September 

1,470,388 

U 542,503 

*,275,770 

X, 180,290 

1,336155 

1,527 7 SI 

1,030,117 

1,384,000 

October 

1,639,545 

1,348,960 

1,293,317 

1,203,229 

1,251,596 

1, 5 * 6 , *71 

1,074,032 

1,421,000 

November 

1,849,069 

1,401,093 

1,261,838 

1,190,592 

1,1 74,545 

1,496,067 

1, 145, '’50 

1,439,000 

December 

1,885,478 

1,381,612 

1,285,623 

I, *69, 227 

1,102,400 

1,351,045 

1,100,05* 

1,312,000 
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gamzed trades and surveys have been made of individual cities 
On the whole, however, most of the information beanng upon un- 
employment IS m the nature of speculation 

The data used m public discussion are for the most part the 
results of guesses This was particularly evident durmg the con- 
ference on unemployment called in 1921 by the late President 
Harding, when despite the resource's available to that body, no 
reliable estimate of the number of unemployed people in the 
United States could be secured Estimates ranged from two mil 
lion to six million During 1927 and 1928, when the problem of 
unemployment assumed considerable importance, estimates of the 
number of jobless workers, all emanating from responsible sources, 
ran from 1,700,000 to over seven millions The Secretary of La 
bor placed the number of unemployed at 1,874,050, but careful 
analysis revealed that this figure was a measure not of unemploy 
ment but rather of the shrinkage of employment which was as- 
sumed to have taken place m American industry between the 
average employment for the year 1925 and that for the month of 
January, 1928 

Trade Union Data. — Prior to 1922 current data were avail- 
able which showed the extent of unemployment among tradfe union 
members m two important industrial States, namely, New York 
and Massachusetts The New York figures publication of which 
was begun in 1897, were discontinued in 1916 In the following 
table are presented the percentages of unemployment in the trade 
unions of the State of New York at the end of March and Sep 
t ember for each year from 1897 to 1914 


fdlmeis of Members of AU I about Orgamsahons tn New York 



Lnd of March 

Fnd of September 

Year 

Membership 
included m 
reports 

Ttrcc ntage 
uncmpkiyed 

Membership 
included in 
reports 

Percentage 

unemployed 


1897 142, 'J?© 306 168,454 138 

^ 79 i 9 S 5 21 o 171,067 13 I 

1890 173516 183 201,904 47 

1900 221,71/ 200 237166 133 

1901 228,327 18 «; 268,635 69 

1902 270,833 13 6 321,082 S 7 

1903 347,492 12 1 3^3,971 90 

1904 382,344 27 2 383,740 9 7 

1903 363,153 131 376,391 4 9 

1906 377, 83 9 9 376,355 5 7 

1907 404 028 19 1 404,814 10 3 

1908 387,430 33 7 358,736 22 5 

1900 353,033 21 1 359,787 10*3 

IQIO 389,301 i6 X 462,466 13 6 

1911 475,^0 20* i 467,823 103 

X9X2 458,070 196 491,1/8 7X 

1913 578796 139 6*7,094 161 

^ JL 1 552,970 34 2 

*No data 

The distribution ot unemployment dunng the period from 1902 
to 1916 as between the different industries in the State of New 
York IS shown in the table at the bottom of this page 
Non Governmental Statistics — Since no official data on un 
empiloymtnt for (he entire country is collected by any Govern 
mental agency such estimates as have been made m the United 


States have emanated for the most part from pnvate sources The 
first elaborate estimate, made m 1918, placed the average number 
of unemployed in occupations other than agriculture between 
1902-1917 at 2,500,000 The maximum estimated numjier of 
jobless workers at any one time was 6,500,000 m January, 1915 
Durmg 1914 the number of unemployed m any one month was 
estimated never to have been below a minimum of four millions 
The most acceptable figures showing the average number of un 
employed m non agricultural pursuits from 1902 to 1917 and the 
percentages which they bore to the total normally employed popu 
lation is given below 


Year 

Average 

number 

unemployed 

Per Cl nt 
of labor 
supply 

Year 

Average 

number 

unemployed 

Per cent 
of labor 
supply 

190'’ 

a 500,000 

14 I 

TQIO 

1,700 000 

6 S 

1903 

1,900,000 

93 

1911 

2,800,000 

10 8 

1904 

2,400,000 

XI 5 

1912 

2,600,000 

9 6 

1903 

2,000,000 

93 

1913 

2,600 000 

9 3 

1906 

1,200,000 

5 5 

1914 

4,500,000 

a5 8 

1907 

1,400,000 

6 0 

19TS 

4,600 000 

16 0 

1908 

3,500,000 

14 8 

1916 

2,100 000 

7 I 

1909 

2, 100,000 

8 6 

1917 

1,400,000 

4 7 


Other pnvate estimates were given wide currency m 1928 when 
the problem of unemployment was in the public eye One, made 
by a pnvate labour research bureau, pheed the average aipount 
of unemployment in 1927 at approximately four millions 
Another estimate, made in 1928, attempted to measure the cx 
tent of unemployment m the country from 1910 to 1928 Ihe 
figures arrived at represent the difference between the probable 
maximum employment and the actual employment for each year 
As will be seen from the table which follows the results are quite 
different from those arrived at in other estimates 


Year 

Maximum 
number of per 
sons employed 
at one time 

Average number 
actually 
employed 

— 

Number 

unemployed 

1910 

38 167 000 

38,167,000 


1911 

38,836,000 

38,360 000 

490,000 

1912 

10,445 000 

39 , 445,990 


1913 

40,149 000 

39,882,000 

267,000 

1914 

40,873,000 

38,848,000 

2,027,000 

ms 

41,383,000 

40,106,000 

1,479,000 

1916 

4*, 3x8,000 

42,206,000 

112,000 

1917 

43,016,000 

43,016,000 


1918 

42,989,000 

12,931,000 

58,000 

mo 

42,841,000 

42,766,000 

75,000 

1920 

42,809,000 

42,800 000 

% 

1921 

43,161,000 

39,508,000 

3,653,000 

1922 

43,x89,ooo 

40,622,000 

2,567,000 

19-3 

43,284 000 

43,284,000 

m 

TQM 

43,216,000 

41,826,000 

1,390,000 

1925 

42,803,000 

42,418,000 

38j,ooO 

1926 

42,433 000 

42,433,000 

1927 ^ 

42,943,000 1 

41477,000 

i,466/x>o 

1928 (March) 

43,445,000 

40,813,000 

2,632,000 


♦Since 1900, 1912, 1917, 1920, 1923, and 1926 had been years of great 
business activity they were regard^ as years of full employment 
















UNEMPEiOYMENT STATISTICS 697 


EsUmakd Av&tage Volume of UnemploymetUt 

(ooo^s omitted) 



X930 

1921 

1923 

IW 

1924 

192s 

1926 



1927 

Total employees attached tx> non agricultural 

27i5S8 

27,989 

28,505 




31 808 


pursuits 

Mjnunum Humber unemployed 

29,293 

30,234 

30.941 


487 


1,767 



578 



Manufacturing 

3 .SS 4 

433 

924 

552 

727 

Construction 

330 

243 

230 

330 

350 

?45 

280 

422 

Tronaportation and communication 

170 


5SO 


340 

184 

144 

152 

Mmes, quarries, and oil wells 

274 

470 

320 

329 

326 

308 

3 a 

3S0 

Public service, mercantile and miscellaneous 

246 

400 

350 

300 

375 

360 

MO 

M4 

Mimmum total unemployed 

1,403; 

4,370 

3441 


2,315 

1,775 

1, 699 

2 0 S 5 


The latest and most reliable statistics of unemployment were 
compiled m conjunction with a survey of economic conditions 
m the United States made in the winter of 1928-29 In this sur 
vey the volume of unemployment was dehned as the difference 
between the number of persons actually employed and the num 
ber desiring and habitually dependent upon employment The 
number of persons gainfully employed in or attached to the differ- 
ent occupational and industrial groups was estimated for each 
year and from these estimates were subtracted the average annual 
numbers actually employed in each group The difference was 
assumed to represent the average annual unemployment The 
results of this survey are presented above 

The figures presented in the above table, it should be borne in 
mind, are estimates of the average mmimura of unemployment for 
each year The maximum figure ^r any given year cannot be esti- 
mated from the data presented It is highly probable, however, 
that the maximum exceeded the figures given above by a consider 
able amount The real significance of the preceding tabic lies m 
the fact that it indicates the trend of unemployment dunng the 
period covered 

Employment Data. — Beyond the material desenbed above 
there are no data of reputable value presenting the volume of 
unemployment m the United States The Bureau of Labor Statis- 
tics of the United States Department of Labor and many of the 
State labour departments publish monthly indexes of employ 
ment, but these, it should be noted, do not necessarily throw any 
light upon the course of unemployment They depict the number 
of persons employed m industry and show which industries are 
growing and which are contracting But the fact that they show, 
for example, that employment is contracting does not necessarily 
mean that unemployment is increasing Nur does the fact that 
they show employment is increasing necessarily mean that unem- 
ployment IS decreasing 

Workers are constantly leaving industry and going into busi- 
ness for themselves Some are retinng and hving on their past 
savings, or on the income of others Some leave industry and go 
to schools, colleges and universities Theoretically, unless Ameri- 
can employment figures cover every branch of production and dis- 
tribution it would be quite possible for employment m the major 
industries of the country to be declimng, and at the same time 
have the number of unemployed grow less On the other hand, 
with approximately one third of a million immigrants entering 
the United States each year, with about 200,000 people coming 
into the cities from the farms, and with anywhere from 1,500,000 
to 2,000,000 young people reaching the working age each year, a 
very marked growth in our empIo)nment may at the same tune be 
accompanied by a serious increase in the number of people unem- 
ployed 

The most comprehensive employment reports are to be found 
ih the monthly survey of employment for the United States as a 
whole which is pubhshed m the Monthly Labor Revtew of the 
United States Bureau of Labor Statistics These reports, based 
upon returps from 12,000 plants employing bver 6,000,000 work- 
erk With a weekly payroll of over $170,000,000, present monthly 
changes m both employment ahd ili payrolls for 12 groups of 
fndustriek classified as follows 

I Fdod and Kindred II Textiles and their 
Products Products 


III Iron and Steel and 
their Products 

IV Lumber and Its Prod 
ucts 

V Leather and its Prod- 
ucts 

VI Paper and Printing 

Vll Chemicals and Allied 
Products 


VIII Stone, Clay and Glass 
Products 

IX Metal products other 
than Iron and Steel 
X Tobacco products 
XI Vehicles for Land 
Transportation 
XII Miscellaneous indus 
tries 


Bibliooraph\ —The Handbook of Labor StahUic^, Bureau of Labor 
Statistics, U S Department of I abor Monthly 1 ahor Review, Bureau 
of Labor Statistics, U S Department of Labor Fluctuations in Un 
employment in Cities of the Untied States, igo2 to IQ17, publications 
of the Helen Trounstmc Foundation Annual Reports, New York 
Bureau of Labor Statistics Bulletins of the New York Department 
of Labor, Nos 57, 58, 61, 69 and 73 Annual Report on the Statistics 
of Labor, Massachusetts Department of Labor and Industry, Year 
ending November 30, 1923 Recent hconomte Changes in the Vnitid 
States (1939) Hearings before the Committee on Education and 
Labor, United States Senate, Seventieth Congress, pursuant to S 
Res 219 on Unemployment m the United States (1929) (1 L ) 


IIL OTHER COUNTRIES 

The statistics of unemployment compiled and issued by the 
different countries exhibit the widest variety in completeness and 
value The only statistics yielding trustworthy percentages of 
unemployment are those concerning workers insured against un- 
employment, for only m such cases is the “field” of persons 
registered as unemployed accurately known and proof of unem 
ployment rigorously required Trade unions paying unemploy 
ment benefit to their members come within this category, and for 
these, more or less extensive and trustworthy statistics exist for 
many countries The numbers covered are, however, usually 
only a small proportion of the whole wage earning population, 
and the data require very careful examination before the degree 
m which the percentages reflect unemployment among workers 
generally can be estimated In no country other than the United 
Kingdom and Germany does there exist a national system of un- 
employment insurance covering the bulk of wage earners so or 
ganized and used as to produce unemployment statistics of national 
range and practical trustworthiness In some countries, notably 
the United States, statistics of unemployment are virtually non- 
existent, but in that country as also in Canada effort has been 
directed to statistics showing variations m the numbers employed 
from one date to another in representative establishments in 
certain industries These employment statistics have their own 
especial value, but it is not possible to deduce from them with 
any assurance, figures of unemployment In many countnes there 
are natmnal or local employment agencies, where workers desiring 
employment may register and the statistics of registrations and 
placmgs by these agencies give some indication of changes in 
intensity of unemployment m the areas where they operate but in 
no case, except where, as m the United Kingdom and Germany 
the administration of an unemployment insurance fund is added 
to their employment finding functions, do these administrative 
statistics give any measure of the gross volume or rate of unem 
pIo3anent For these reasons the figures quoted below cannot, 
m any case, be taken as measures of the gross amount of unem 
ployment m the country in question nor as reliable indications of 
the rate of unemployment throughout the country as a whole, 
and they should consequently cm no account be used to compare 
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Cither the level or the rate of unemployment as between countty 
and country 

Canada. — The official statistics compiled by the Canadian 
Department of Labour relate to trade union unemployment and 
to the state of employment based on returns from about 6,600 
firms covering about a million workers Agriculture is included 
in the employment statistics The number of persons employed is 
expressed as a percentage of the number on Jan 17, 1920 The 
trade union statistics cover some 170000 workers and include 
unions which do not pay unemployment benefit The summary 
figures for the five years ended June 1928 are as follows 


iJitc (end of month) 

Number unemployed 

Percentage 

192^ December 

11 767 

7 2 

ig 4 March 

10,0^1 

6 7 

June 

Q,250 


September 

9,15b 

5 0 

Det ember 

18,373 

II 6 

192^ March 

M,IS 9 


June 

9,578 

6 1 

September 

8,374 

5 7 

December 

11,716 

7 9 

1926 March 

11 069 

7 3 

June 

5,05 

4 I 

September 

4 837 

3 3 

Du ember 

9,349 

5 Q 

1927 March 

8,975 

5 7 

Tunc 

5410 

3 - 

Vplcmbc r 

5,314 

3 1 

Dcctmbti 

11,893 

(, 6 

19^8 January 

12,082 

6 8 

1 ebruary 

12,52 

7 0 

March 

II 905 

b 5 

Arinl 

9 573 

S 

May 

fib./ 

3 7 

June 

S 800 

3 2 


Australia — The Australian official statistics relate to unem 
ployment among trade unionists and to the operations of the 
public employment exchanges in the various States The tridc 
union statistics cover more than 400,000 workers in the principal 
industries, ind show for each quarter and each State the number 
(and pcrccntag( ) of members who have been unemployed for at 
leist three days during the course of a given week The figures 
relate not only to workers unemployed on account of the state 
of the labour market but also those unemployed on account of 
sickmss, accident and all other reasons with the exception of 
trade disputes 

The statistics for the five year period Dec 1923 to Dec 1927, 
inclusive together with those for the quarter ending March 1928 
(the latest date avulable) arc as follows 


intc 

Number uncniplo> ed 

Percentage 

19 3 4th quarter 

24,521 

6 6 

19^4 tst „ 

29,417 

7 b 

2nci „ 

33,708 

8 3 

ard 

38 482 

9 •> 

4th „ 

41,420 

10 3 

192s ist „ 

37,836 

9 3 

2nd „ 

3 b 490 

10 2 

3 ”! .. 

29,01 

7 9 

4tli „ 

34,287 

8 1 

19 6 Ibt „ 

34 ibi 

8 2 

^nd „ 

'’4,020 

6 7 

3rd „ 

32,871 

7 b 

4th „ 

S 351 

5 7 

1927 1st „ 

26,280 

5 9 

2ncl „ 

29 217 

6 4 

3rd „ 

29,991 

67 

4th 

'58,641 

So 

1928 1st „ 

45,638 

10 7 


Germany — Official unemployment statistics m Germany 
relate to the numbers in receipt of unemployment insurance bene- 
fit (published montfily for the whole of the Reich and for the 
different States) , to applications for work, vacancies offered, and 
workpeople placed in the course of employment exchange admims- 
tration and to the records of trade unions with unemployment 


insurance funds The latter statistics are compiled monthly and 
are published in the Reichsarbettsblatt They show the number 
of trade union members covered, over four milhons in 1928, and 
the percentage of unemployed workers registered on the last 
Saturday of each month There are also published monthly 
m the Reichsarbettsblatt statistics of short time employment 
among the bulk of the trade unionists reported upon These show 
the percentage of short time workers at the end of each month 
distinguishing sex and industry, and the number of cases of short 
time, classified according to the extent of loss of work (1-8 
hours, 9-16 hours, 17-24 hours, 25 hours and more lost per 
week) and the percentage which these various groups represent 
of the total number of cases of short-time employment recorded 
The summary figures for the five years ending July 1928, are as 
follows 


Date 

(end of month) 

Wholly 

unemployed 

Partially 

unemployed 

Numbers of un- 
employed m re 
ceipt of benefit* 

Num 

her 

I^er 

cent 

Num 

ber 

Per 

unt 

Ordinary 

unem 

ployment 

benefit 

Turner 

genev 

benefit 

jpj? 

December 

i, 304,973 

28 2 

1,691,3017 

42 0 

1 . 533 . 4 ^ 


JQ24 







March 

674 606 

16 6 

346,153 

0 9 

694 559 


June 

340,774 

10 5 

610,849 

19 4 

4 ’6,420 


September 

362,997 

10 s 

512,028 

T7 5 

513496 


Det ember 

2S ,64<; 

8 1 

IQ5,2So 

6 5 

S 3 S, 5"9 


^925 







March 

211,259 

58 

ic;8,68i 

5 I 

465 761 


June 

130,249 

3 5 

165,461 

5 2 

195 OQQ 


September 

t68 657 

4 5 

268 t86 


266 078 


December 

706,25; 

19 4 

695 049 

IQ 8 

1,498,681 


1^26 







March 

727 ;i2 

21 4 

736,640 

21 7 

1,042,011 


June 

627,-87 

t8 1 

596,973 

17 2 

1,740 754 


September 

513 364 

15 

427,580 

12 7 

I 594 062 


December 

572,653 

16 7 

249,628 

7 3 

1 , 74^,597 


1927 







March 

420 t;c;o 

xr 5 

160,080 

101,378 

4 4 

r T'>T 150 

223,357 

Tune 

39,597 

b 3 

2 7 

540,703 

208,426 

September 

178,916 

46 

93 ii; 

4 

355462 

136,576 

T^ccember 

519,573 

129 

125,207 

3 1 

1,188,274 

211,472 

192S 







January 

464 454 

11 2 

146,516 

3 5 

r 333 , 1^5 

214,829 

1 ebruary 

431,765 

10 4 

1 5 1 ,646 

3 b 

1,237,504 

214,912 

March 

383,224 

9 2 

155,797 

3 7 

1,010,763 

197,643 

\pnl 

295,135 

6 9 

180,712 

4 2 

729,329 

162,403 

May 

270,105 

6 3 

215,759 

■) 0 

629,470 

132,449 

June 

268,445 

6 2 

255,090 

5 9 

610 687 

113,595 

July 

273,696 

6 3 

285,562 

65 

564,064 

82,934 


*1 rom Oct 13 1923 until Oct 1, 1927, when the Unemployment 
Insurance Aet of July 16, 1927, came into force the (merman system of 
reliev ing unemployment was a compromise between rehef and insurance 
both employers and workers were compulsorily recjuired to contnbuU? 
to the funds, but the workers were not unconditionally entitled to benefit 
Since Oct i, 1927, unemployment msurance proper has been in force 

France. — ^French official statistics cover only the numbers of 
unemployed in receipt of State assistance, and the activities of 
employment exchanges The statistics of State relief cover only 
a hmited number of workpeople, the municipal and departmental 
unemployment funds on which they are based havmg only a 
temporary and intermittent existence The statistics of the activi 
ties of the employment exchanges set up in each department and 
open to all workers compnse, inter aita, the number of apphea- 
tions and vacancies outstanding and the number of placings dunng 
the month Both these sets of figures are given weekly m the 
Bulletin du Marchi du Travad Owing mainly to the comple- 
mentary character of agricultural and industrial employment, 
but also to a combination of other factors, unemployment is not 
usually a problem of any gravity m France, but the ‘live 
register” figures cannot be taken as more than a rough indication 
of ebb and flow of employment activity In the five years end 
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Ing July 1928 they have vaned between 6,883 at the end of Dec 
X923, and 96,591 at the end of Feb Z927 In 1928 t^e number on 
the hve register fell from 32,849 m January to 8,009 in July 
Belglu]xi<*>-The Belgian statistics of unemployment cover 
about 630,000 workers voluntarily affiliated to insurance funds and 
belonging to the chief industries and to transport They are based 
on the reports of these funds, which are controlled and sub- 
sidized by the State There are also compiled statistics of the 
activities of public employment exchanges, open to workers of 
all kinds and established since the war on a national scale These 
two senes of statistics are published monthly m La Revue du 
Travatl The insurance figures which are given below, distinguish 
between those wholly unemployed and those intermittently un- 
employed on the last working day of each month 


Date (end of month) 

Wholly unemployed 

Partially unemployed 

Number 

Per cent 

Number 

Per cent 

igaS 

January 

13.730 

2 2 

33,242 

5 3 

February 

7,480 

I 2 

24,902 

40 

March 

5^294 

0 8 

17,108 

17,769 

2 7 

April 

May 

4,922 

08 

2 8 

4,062 

0 7 

22,574 

3 

June 

■5,708 

0 6 

10,115 

3 0 

July 

4,147 

0 7 

23,136 

3 7 


Netherlands — The Dutch ofticial unemployment statistics 
cover some 310,000 workpeople voluntarily affiliated to unemploy- 
ment funds m the principal industries, as well as m different 
branches of commerce, transport and agriculture They show, 
inter alta, the number of members covered, the number and 
percentage of unemployed registered during the course of a 
week (an average for lour or five weeks for the month), the total 
number and the number of days of employment per unemployed 
worker during the week These figures are also combined with 
those obtained from a few trade unions which have no unemploy- 
ment funds but are able to give information regarding the num- 
ber of members unemployed The percentages resulting from this 
combination differ very slightly from the others, as the supple 
mentary data cover only about 9,000 workers In addition to these 
relitively complete figures less detailed statistics of a provisional 
nature are compiled 

The figures for the five months ending June 1928, given below, 
relate to members of unemployment funds supplemented by addi 
tional information from trade unions without such funds 


Date (end of month) 

Number unemployed 

Percentage 

1928 January 

49,424 

16 I 

I ebruary 

27,505 

Q 0 

March 

ig ,740 

63 

April 

May 

15,620 

5 0 

24,083 

4 4 

June 

14,302 

4 4 


Sweden. — Official Swedish statistics regarding employment 
and unemployment cover state relief, showing the number of 
persons engaged on State or communal relief works , the activities 
of employment exchanges, statistics of employment m the prm 
cipal industries based on returns from about 2,000 employers 
employing some 270,000 workers indicating the number of work 
ers engaged and the general state of activity m the undertaking, 
and unemployment among members of trade unions The last 
statistics cover more than 260,000 trade union members in the 
principal industries and m certain branches of commerce and 
transport Figures for the seven months ending July 1928 follow 


Date (end of month) 

Number unemployed 

Percentage 

1928 January 

February 

37,135 

35 l «3 

M 5 

13 4 

March 

36,722 

13 3 

Api^ 

May 

^2,2X8 

u 7 

22,978 

8 2 

June 

21,257 

7 6 

July 

20,238 

7 2 


UNGAVA, the northern portion of the Province of Quebec, 
bounded by Hudson bay on the west, Hudson strait and Ungava 
bay on the north, and the coast stnp of Labrador belonging to 
Newfoundland on the east The area is estimated at more than 
300,000 sq m and includes much of the lower portion of Libra 
dor, with a nm of uecent marmc deposits along its western coast, 
but the interior has the usual character of low rocky hills of 
Archcan rocks, espeaally granite and gneiss, with a long band of 
little disturbed iron bearing rocks, resembling the Animikie, or 
Upper Huronian of the Lake Superior region, near its eastern 
side Along Hudson bay shore there is a stnp of similar rocks, 
and a long row of small islands of the same age, with great sheets 
of trap or diabase forming the tops of the hills Ungava, like the 
rest of Labrador, has risen several hundred feet since the Icc age, 
marine beaches being found up to 700 ft on the Hudson bay side, 
and It IS interesting to find seals like those of the adjoining sea 
coasts m the Seal lakes 100 m mland and 800 ft above the 
present sea level Owing to its northerly position a large part 
of Ungava is treeless, and belongs to the barren grounds where 
caribou roam and feed on the so-called caribou moss, a greyish 
lichen 

UNGER, FRANZ (1800-1870), Austrian physician and 
botanist, was born at Amthof in Steiermark on Nov 30, 1800 He 
studied medicine m Graz, Vienna and Prague He practiced in 
Stockerau and Kitzhubel and m 1833 became professor of botany 
at the University of Graz In 1849 he went to Vienna to occupy 
the chair of plant physiology In 1866 he retired to live m the 
country near Graz where he died on Feb 13 1870 Unger made 
many contributions to the understanding of plant anatomy and 
physiology, and was also much interested m plant palaeontology 
He contributed numerous articles to such scientific reviews as 
Neues Jahrhuch Miner ^ Steiermark Nat , Vet Mitth , etc His 
more important published works were Die Fxanthemi der Pflanzi n 
(1833), Ueber den Emfluss des Waldbodens auf die Vertetlung 
der Gewachse (1836), Ueber der Bau und das Wachstum des 
Dikotyledonenstammes (1840), Ueber Knstallbildungen tn den 
Pflanzenzellen (1840), Anatomic und Physiolopi dtr Pflanzen 
(185s), Synopses plantarum fossilium (1845), Chlons proto^aeOf 
Bettrage znr Flora der Vormelt (1841-47), Inconographta plant 
arum fossilium (1852), Sylloge plantarum fossihum (1S60), Die 
Urwelt (iSsi ) , Versuch etner Gesektehte der Pflanzinwelt (1852) , 
Geologic der Europaischen Waldbaumen (1870), Botamscht 
btreifzuge auf den Gebiet der Kulturgeschichte (1857-67) 

UNGER, RUDOLF (1872- ), German wnter and liter 

ary critic, was born in Hildburghausen m 1872 He studied in 
the universities of Heidelberg, Munich and Berlin, and in 1911 
became professor m hterature at Munich Since 1921 he has been 
professor of German literature at the university of Gottingen He 
is most noted for his studies m the period of Goethe He edited 
Obras de Goethe (1910) and Brief e von Dorothea und Friednch 
Schlegel (1913), and wrote Philosophtsche Problcme in die 
ntueren Literaturmssenschaft (1908), Von Nathan zu haust 
(1916), and Weltanschauung md Dichtung (1917), and Zur 
Geschichte des Palingenesis gedankens im i 8 Jahrhundert (1924) 

UNGULATA, an order or super order of placental mam- 
mals including the hoofed herbivorous quadrupeds Aristotle in 
his work on The Parts of Ammals, m descnbmg the extremities of 
the viviparous quadrupeds, says that “ some are bifid and 
have hoofs instead of nails, as the sheep, the goat, the elephant, 
the hippoDotaraus, and some have undivided feet, as the solid 
hoofed animals, the horse and the ass ’’ 

After the Renaissance Wotton (1552), following Aristotle, di 
vided the viviparous quadrupeds into the many toed, double 
hoofed and single hoofed In 1693 John Ray divided the vivipa- 
rous quadrupeds mto two grand divisions, the Ungulata, or hoofed, 
and the Unguiculata, or clawed, forms The former were subdi 
vided into (a) the Monochela^ or Solidipeda, with sohd hoofs, 
including the horse, the ass and the zebra, (6) the Dichela, or 
Bisulca, with cloven hoofs, and {c) the Tetrachela or Quadnsulca, 
including the rhinoceros and hippopotamus The Dichela were 
again subdivided into the Rummantia, or ruminants, and the Non 
ruminantia, or swme, the Rummantia were finally divided into 
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those mth permanent horns, mmly the cattle, sheep am) fOits, 
and those with deciduous boms« of the deer kind Here then Wia a 
usable and nearly correct classihoation of the ungulates before the 
beginning of the i8th century 

Subsequent discoveries have added to the Ungulata a great 
many extinct and some recent groups which were wholly unknown 
to Ray Thus in Osborn’s Age of 
Mammals (1910) the ‘^Cohort 
Ungulata” includes no less than 
13 ^orders” of hoofed mammals 
While each of these is a more or 
less natural group of animals re- 
lated by descent from a common 
ancestral stock, the derivation 
and interrelationship of the or- 
ders themselves are still far from 
clear It is well estabhshed that 
the typical ungulates, namely the 
Pcnssodactyla (horses, tapirs, 
rhinoceroses, etc ) and the Arti- 
odactyla (ruminants, swine, etc ) 
were wholly distinct from each 
other in the Lower Eocene, some 
50 to 60 million years ago It 
is indeed not improbable that the 
ungulate, or hoofed herbivorous 
type, was evolved several different times from different families 
of placental mammals of the Cretaceous period, or in other words, 
that many of the resemblances between ungulate orders are exam- 
ples of either parallel or convergent evolution 

Order Condylarthra. — ^In the Basal Eocene formations of 
New Mexico and in the Lower Eocene of Wyoming have been 
found the fragmentary jaws and teeth, and very rarely more or 
less entire skeletons, of small hoofed mammals which on the 
whole were structurally intermediate between the oldest creodonts 
or flesh-eaters, and the true ungulates Of these the most primi- 
tive was the genus Mwclaonus, known chiefly from the conical- 
tuspd upper molars, which recall those of such primitive car- 
nivores (creodonts) as THcentes and Claenodon Somewhat 
higher m the scale was the group of species of the genus Hyofr- 
sodus, these little animals were about as large as a hedgehog, the 
skull being of remarkably generalised type The dental formula, 
(Incisors | Canines f Premolars f Molars |)X2=a44, was that 
of other very primitive placental mammals Tne crown-patterns of 
the molar teeth were advancing ever further away from the pnm- 
itive tritubercular type toward the mCre typical condylarth types 
presently to be described 

By far the most famous condylarth was the Lower Eocene 
Phenacodus pftmaevus, an animal about as large as a Newfound- 
land dog, which has figured m many textbooks as the '*five-toed 
ancestor of the horse ** But W D Matthew has advanced decisive 
evidence against this view For in Phenacodus (gv) each quad- 
rangular upper molar had four conical mam cusps and two very 
small intermediate cusps or conules , whereas in die contemporary 
ancestors of the horse family tha oblique crests of the molars 
were progressively developed Even m the Lower Eocene genus 
Ectoaon, which was related to Phenacodus, the detailed patterns 
of the upper and lower molars were not quite tight to be struc- 
turally ancestral to the molars of the primitive horses Another 
Eocene condylarth, the genus Memscotherium, had more complex 
upper molar patterns of the type known as buno-lopho-selenodont 
(te, with cones, ndges and crescents'), which in some respects 
foreshadow the general molar types of such latet ungulates as the 
hyracoids the chalicothercs and the htoptems 

The foot structure of the condylarths was likai#ie of interest 
In the five toed hind foot the ankle bones were much hke those 
of a contemporary creodont, With a ball-and socket joint at the 
lower end, an arrangement to which the name Condylarthra refers 
In the fore foot of Phenacodus the two rows of cat^l bones were 
placed directly above each other, *‘hke unstrudk bricks,” vhereas 
in typical ungulates a more displaced, or altematmg arrangement, 
was the rule E D Cope supposed that Phenatoam was In this 


respect also aiaeeitml to later tihiidales but Matthew ahowod that 
lA both Pkenacodm and the later ungulates the contraatmg ar- 
rangements of the carpal elements above mentioned were pnrib- 
ably both derived independently from the itiU older interlocking 
creodont type 

tAmUypoda (go)i^In the basal Eocene of New Mexico 
occur the fragmentary remains of a diversifled series of small 
hoofed mammals colii^tively known as Taligrada, or primitive 
Amblypoda Some of the smaller genera were hardly bigger than 
insectivores and with teeth suggestive of msectivore creodont 
ancestry, while the larger tahgrades {Penptychus, Pantodambia) 
were about the sixe and proportions of stocky bad^rs The upper 
molar teeth m the smaller forms had three main cusps arranged 
in a tnangle with the apex toward the mner side , the small inter- 
mediate cusps or conules were more or less arcular, the mam m- 
temal cusp was flanked by small cusps borne by the anterior 
and posterior ndges or cmgula In Pmptychus the upper molar 
cusps were all subcircular and the enamel surface was pleated 
The bram-cast indicates a brain of extremely primitive form with 
large olfactory lobes and a minimum development of the nfeopal- 
lium In Pantolambda the upper molar crowns bore two sharp 
outer Vs and a centrally placed conical internal cusp 

In all the tahgrades the feet were short, especially so in Panto^ 
lambda This feature becomes greatly emphasized m the later 
members of the order, the coryphodons and Dmocerata Cory- 
phodon IS characteristic of the Lower Eocene of Wyoming and 
England It was broad-beaded and almost hippopotamus hke Re- 
lated forms have recently been found m the Eocene of Mongolia 
UtfUathertum, Dmoceras and their allies were characteristic of the 
later Eocene Their bodies were gigantic, larger than modem 
rhinoceroses, with massive, post-hke hmhs and extremely short 
stubby toes They had sabre-like upper tusks, six or more horn 
like bony outgrowths on top of the skull and a brain of low type 

Nototmgulata« — ^The condylarths and tahgrades disappeared 
from the fossil record of the northern hemisphere m early Eocene, 
but there is some reason to believe that some of them reached 
South Amenca and there gave nse to the amazingly varied senes 
of herbivorous mammals which are often referred to collectively 
as notoungulates These flounsbed for millions of years in Pata- 
gonia and adjacent regions, while the perissodactyls, artiodactyls 
and other ungulates held sway m the northern world These 
notoungulates exemplified the law of adaptive radiation on a 
grand scale Protected by geographical barriers from the deadly 
competition of their larger brained northern analogues, they ex- 
ploited all the economic possibilities for ungulates available in 
South Amenca and gave rise to the wide diversity of forms that 
covered the ancient pampas Some (the protypotheres) Were 
small and swift running hke rabbits, others (the smaller litop- 
terns) were like slender limbed three-toed horses , some (Mac- 
rauchema) paralleled the llamas and camtls , others closely paral- 
leled the rhinoceroses, while a few almost rivalled the elephants m 
bulk (Pyrothermm) 

L$toptema (gv) — ^Among the most primitive of the entire 
senes of notoungulates is the genus Didotodus, a small forerunner 
of the htoptems kpown only from the upper cheek-lfteth, which 
in some ways recall those of the smaller tahgrades In the swift- 
footed proterotheres of the Miocene of Patagonia both cheek-teeth 
and feet suggest those of the Oligocene three-toed horses of the 
northern world, But in the upper molars the mam inner cusp is 
central rather than anterior in position and the posterior cross- 
crests fail to meet the middle point of junction of the two main 
outer cusps, as they do m the three toed horses, While the feet, 
although superficially horse-hke, differ profoundly from t^e horses 
in the detailed arrangements and contacts of the tarsal elements, 
The larger litopterns (Theosodan, MacroMchema), while in gen** 
eral appearance paralleling llamas and camels, yet are ipdire nearly 
related to the horse-like proterotheres in their deeper characters 

EntelonycJka, or Soimdodontotheria — ^In the *^NotostylopS 
beds” of Lower Oligocene or Upper Eocene m Patagonia occur 4 
strange group of ungulates, Varying in size from a rabbit to a rhi’» 
noceros Of these the most famous form, NotosiylapS, had a smak 
skull m which the upper grinding teeth have obhque aiu) flattened 
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BY COUHTKSY OF THE AMERICAN MUSEUM OF NATURAL HISTORY 


EXTINCT MAMMALS OF TERTIARY AND QUATERNARY TIMES 


1 Skeleton of Lower Eoctne Phenacodus pnmaevus believed to be a 

five toed ancestor of the horse 

2 Skeleton of Upper OHoocene Dicerathenum an extinct species of 

Rhinoceros 

3 Skeleton of Neohipparion whitneyi a horse of the Upper Miocene 

plaint region of North America The outline is restored 


4 Skeleton of Lower Miocene Moropus ft stood about six feet high at 

the shoulders and resembled a large horse 

5 Skeleton of BiSon occidentaJis extinct North American mammal of 

the Quaternary period inhabiting Kansas and Alaska Closest species 
to the existing bison 

6 Pleistocene North American Mastodon amencanus forerunner of the 

elephant 
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sijiiifMilAi time of recent rMneeeien^ The 
loeieir molen/ btore obUqtaely^pleced bledes on thoihinder pert 
orteMd IlieiltiiUasa wholeiugyo^tetliot c4 
In eertiiiK eftrly numbers in which the leel aio known tihore ere 
five digite on the fore and hmd feet, the tetiiiiml bones are deft 
foti the ettedtment of fairly Urge hoofs, the main ankle bono 
(astragalus) m more or less flatfei^ A single very small jaw, the 
genus drctostylops of Matthew, found in the Lower Eocene of 
Wyoming, appears to be related to these South Amcncan Ente- 
lonychia Another apparently related type is found m the Eocene 
of Mongolia These small jaws seem to increase the probability 
that tim South American Entelonychia, like other members of the 
notoungulate series, had been derived from smne basal Eocene or 
Upper Cretaceous forerunners of the tahgrades and condylarths of 
the northern ★orld Of the later Entelonychia the best known is 
the Santa Cruzian (Lower Miocene) genus Homolodofaotkenum, 
a larger form in which all the teeth had become high-crowned and 
all the incisors, canmes, premolars and molars were pressed to- 
gether in a continuous series without break or interval 
The Astrapothenaf gigantic Santa Cruzian (Lower Miocene) 
forms with long downwardly growing tusks, may be highly spe- 
cialized derivatives of some early member of the Entelonychia 
Toxodontta (gv) -^These were perhaps the most numerous in 
speqies of all the notoungulate senes The Santa Cruzian (Lower 
Miocene) Nesodon was about the size of a rhinoceros but with the 
back curved and the limbs shorter The front teeth were enlarged 
and flattened for cropping vegetation, the upper molar teeth had 
extremely long obhque outer walls and folded wearing surfaces 
The three-toed feet, although rhinoceros-hke in appearance, agreed 
with those of the Jitoptems in their fundamental characters The 
Pampaean (Pleistocene) Toxodon was still larger, with a gigantic 
head and a huge curved back This was one of the famous fossil 
South American mammals studied by C Darwm (see Vayafie of 
the Beagle) 

The smaller genera of this group, named proty 
potberes, included some that broadly resembled Hyrax and others 
that were rabbit like They were very abundant m the Lower 
Miocene of Patagonia The extremely high crowned molar teeth 
were much curved transversely, as m some rodents, and were 
adapted for grmding tough vegetation The later form, Typothe-* 
num, from the Pampaean or Pleistocene of Argentina, had rodent- 
hke mcisors It was about as large as a brown bear This group 
IS rather closely related to the toxodpnts 
Pyrothena —-In these cunOus ammals the molars were bilopho- 
dont, that is they bore two cross-crests like those of tapirs and 
dmotheres The skull m some ways resembled those of the Pro^ 
boscidea (g' v ) and the same is true of the tusks, but on the whole 
It seems more likely that the pyrotheres are simply the South 
American analogues of the Proboscidea 
Hyraeoidea {qv) —This characteristically African group is 
represented to*-day by the *‘coneys” or dassies of southern and 
west Africa, Abyssinia, Arabia and Sjnria. These furry little am- 
mals have but dight external resemblance to ungulates but their 
jaws and teeth abound m resemblances to ungulates of many 
groups The internal anatomv shows a curious mixture of resem- 
blances to elephants and pemsodactyls There is no satisfactory 
evidence, however, of the relationship 6f Hyrax to any of the 
groups so far named The hyracoids as a group must have been 
in Afnca for many millions of years, since vanous forms of fossil 
hyracoids have been fouhd in the Lower Ohgfocene of the Fayflm 
district in Egypt In some of these very ancient hyracoids 
(MegedoMyrm) the molar teeth recall those of Eocene titanotheres 
or of Memscoikmum among the condylarths In its skull Megolo^ 
hy^ was more or less i^wine-hke 
Emlilrltliopodlt^While the hyracoids played the part of the 
small rumfnknts m the ancient fauna of the Fayflm, the economic 
rdles of the rhinoceroses and elephants were assumed by gigantic 
beasts named (g^v) in^ hbttoaii* of an Egyptian 

queen In ihesb vUty strange aninials the whol^ fore^part of the 
skilfl ifurmotmisid hy m enormous pair ol bony horns, which 
hi the {inni VieUr tgm to a gr^at height The folded surfaces of 
the pillar tieth retpotely^ recall those of the American Eocene 


amblypods, but the premolars rather auggeast relationships with 
the hyracoids The body was very massive and the skeleton shows 
a cunous mingling of resemblances to elet:^ants and amblypods 
doubtless the results of similar adaptations to slow browsing 
movements and the support of the immense body weight The 
existence of these highly speciahzed ammals ui Africa at such 
an early date as the LrOWer OUgocene and their apparent isolation, 
in spite of their adaptive resemblances to elephants and ambly- 
pods, all indicate a very long hne of less and less specialized 
ancestors, traces of which may some day be discovered when still 
older fossil^bearing horizons are discovered elsewhere m Afnca 

Barypoda.— Still another strange type of extinct ungulate 
(named Barythertum grave by C W Andrews) was discovered 
m the Fayflm district of Egypt along with the fossil hyracoids, 
arsinoitheres and ancestral elephants The only parts of the 
animal found were a large lower jaw, a humerus and a radius all 
of which show a cunous mixture of resemblances on the one hand 
to the primitive proboscidean Moenthermm and on the other hand 
to Dtnoceras of the Amblypxida In a general way it also re- 
sembles the ancient South American Pyrothinum 

Proboicideai^The evolution and structure of the elephants 
{gv) are considered in the article Proboscidea, and further 
information can be found m H F Osborn’s Monograph of this 
group As to the remote ongin of the Proboscidea, the fact that 
ArstnoUhenutn, in spite of its wholly different skull and dentition, 
shows so many curiously detailed resemblances to the Proboscidea 
m its limbs and backbone, lends some support to C W Andrews’ 
view that the group of “Subungulata,” consisting of the Probo- 
scides, Hyracoidea, Embnthopoda, Amblypoda, may after ail be 
a more or less natural assemblage of ungulates In fact we may 
even advance the tentative hypothesis that some such small 
Lower Eocene condylarth as Hyopsodus walcottmnus (described 
by Matthew and Granger), with short spreading feet, reduced 
canines, slightly procumbent incisors and bunodont molars, would 
have been an ideal starting-pomt for the entire subungulate senes, 
including also the South Amencan Pyrothena and perhaps even 
the Sirenia 

Sirema (gv) —If “common sense” and superficial appear- 
ances were trustworthy, these surprisingly whale-like mammals 
would still be classified with the Cetacea (gv) as they were by 
all early naturalists But De Blainville as far back as iSi6 
classified them as *^ongulo grades anomaux pour nageP* — ^anomal 
ous ungulates adapted for swimming, in his later classification he 
brigaded them with the Proboscidea under the term“Gravigrades ” 
Andrews in his description of Eostren (the oldest known sxreman, 
from the Upper Eocene of the Faydhn, Egypt) pointed out a 
number of sigmficant features in which the skull of Eostren re- 
sembled that of Moeniheritm, the oldest and most primitive 
known proboscidean from the same formation He also cited a 
number of cunous anatomical details in which even the modem 
Sirema agree with the elephants in spite of the enormous difference 
in their external appearance and mode of hfe On the other band, 
R Lydekker pointed out that the unworn molar teeth of certain 
extinct sirenians were cunously like those of certain extinct 
artiodactyls (Merycopotamus) and that this fact suggested the 
derivation of the Sirema from very early Eocene artiodactyls, 
but one might equally say that the molar teeth of another extmet 
sirenion (Mtostren) suggest those of the Eocene rodent Ischyro* 
mys and that the order Sirema had therefore been derived from 
primitive rodents Either of these views would be hard, m 
the pfesent meagre state of our knowledge of the subject, to 
disprove, but neither has nearly as much positive evidence m its 
favour as the view of De Blainville and Andrews that the Sirema 
are an aquatic specialization from the Proboscidean stem. 

Bt that as It may, however, by the time of the Lower OUgocene 
Eostren was already definitely a sireman in its dentition, sk^ and 
locomotor skeleton. Thereafter during the OUgocene, Miocene, 
Pliocene and Pleistocene epochs the changes in the skull and 
skeleton were comparatively slight knd unimportant The middle 
and late Tertiary sirenians (such as Haltthenum and Metaxy* 
thmum) were for the most part considerably larger than the 
modem manatees and dugongs (qg v ) and had a large vertically 
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placed pair of upper tusks, which have been retained by the 
dugongs but lost by the manatees 
The Sirenia are whale like m their torpedo-like bodies and 
horizontal tail flukes, m the complete absence of external hind 
limbs and m their flipper hke forelimbs, which however still 
retain external nails or vestigial hoofs They differ markedly from 
typical cetaceans in their relatively small heads, truncate flattened 
snouts with transversely expanded upper lips covered with very 
large bnstks The molar teeth are two ridged, — ^wholly unhke the 
comcdl teeth of toothed cetaceans Their tusks when present are 
situated it the end of the muzzle and directed downward They 
differ profoundly from cetaceans in their food and feeding habits, 
being the herbivores of the coasts and estuanes, whereas at least 
the typical cetaceans are essentially carnivores of the opien seas 
In their internal anatomy the siremans likewise differ widely from 
cetaceans the musculature of the forelimbs is less profoundly 
modified for aquatic life, the brain has a much less complexly 
convoluted surface and the digestive tract recalls that of the 
ruminants The skeleton of siremans is peculiarly massive and 
dense, the swollen, heavy ribs serving apparently as ballast to 
keep these voluminous, gas filled bodies below the surface 
Most of the many known extinct types of siremans conform m 
essentials to the dugong type, but one extinct family, the Mio- 
cene Desmostyltdacy is widely different from the rest In these 
the large upper tusks almost suggest the earliest proboscidean 
types but the most remarkable peculiarity is found in the molar 
teeth each of which consists of a closely packed cluster of 
cylindrical columns of circular cross-section 
Perissodactyla — For the origin and evolution of this order 
of ungulates see Perissodactyla 
Artiodactyla. — ^This order is chiefly dealt with in the article 
Artiodactyla Here it may be noted that attempts, as by Cope 
and others to brigade the artiodactyls with the perissodactyls 
under the terms Faxcopoda or Ungulata Vera have m the long 
run only served to bring out the entirely artificial nature of such 
an assemblage and to throw into relief the significant differences 
which widely separated these two orders from each other as far 
back as Lower Eocene times There is Indeed more to be said 
m favour of the view that the Artiodactyla may be an offshoot 
of some forerunner of the mesonychid family of the creodonts, 
while the Perissodactyla may be related remotely to the Cre- 
taceous incestors of the condylarths Recent studies by Miss 
H S Pearson on the skull structure of the earliest artiodactyls 
have revealed that at a very early date the order was already 
subdivided into two senes, one the amastoid series, in which the 
mastoid region of the periotic bone was completely covered by the 
squamosal and adjacent elements (as in the suillines and their 
extinct relatives) and the other or mastoid scries, m which the 
mastoid was well exposed on the outer side, as in the Eocene 
Dichobunidae and all the ruminant artiodactyls 
In conclusion, much future palaeontologic exploration, m Africa, 
m Mongolia and many other parts of Asia, will doubtless be 
necessary before many of the problems touched upon m this article 
can be pushed forward nearer to solution 
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UNICORN, a fabulous beast, usually having the bead and 
bocjy of a horse, the hmd legs of an antelope, the tail of a lioii 
(sometimes horse’s tail), sometimes the beard of a goat, and as its 
chief feature a long, sharp, twisted horn, similar to the narwhal’s 
tusk, set m the middle of its forehead (Lat Umcornts, single- 
homed, Gr MovdKiptas) The earliest description is that of Ctesias, 
who (Inckca opera, ed Baehr, p 254) states that there were m 
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The unicorn of legend and heraldry 

The centre Illustration shows the hereldio unicorn and those on the left and 
right the Chinese and Japanese varieties respectively 

India white wild asses celebrated for their fleetness of foot, having 
on the forehead a horn a cubit and a half m length, coloured white 
red and black, from the horn were made drinking cups which were 
a preventive of poisoning Anstotle mentions (Htst antm , 11 i 
De part antm ,111 2) two one horned animals, the oryx a land of 
antelope, and “the so called Indian ass ” In Roman times Pliny 
(N H , viii 30, XI 106) mentions the oryx, the Indian ass, and an 
Indian ox is one horned, Aelun {De nat antm , 111 41, iv 52), 
quoting Ctesias, adds thit India produces also a one horned horse, 
and says (xvi 20) that the Monoctros was sometimes called Car 
cazonon, possibly a form of the Arabic Carcadan, rhinoceros 
The mediaeval conception of the unicorn as possessing great 
strength and fierceness is perhaps due to the fact that m certain 
passages of the Old Testament {eg Num xxm 22, Deut xxxm 
17, Job xxxix 9-10) the Hebrew word R*em, now translated in 
the Revised Version “wild ox “ was translated m the Septuagmt 
fxovbKtpm, in the Vulgate umcornts or rhinoceros, and in the Au 
thorised Version “unicorn ” though in Deut xxxiii 17 it obviously 
refers to a two horned animal Isidore xii 2, 12 tells how the uni- 
corn has been known to worst the elephant in combat 
As a decoration on drinking cups it symbohzed the ancient be 
hef m the efficacy of the unicorn’s horn against poison, which in 
England remained, even in the time of Charles II though Sir E 
Ray Lankesler {Science from an Easy Chair, igio, p 127) men 
tions that a cup made of rhinoceros horn was then handed over to 
the Royal Society for experiment, with the result of entirely dis 
proving the superstition In the court ceremonial of France as kt( 
as 1789 instruments of “umcorn’s” horn were still used for testing 
the royal food for poison 

In heraldry the umcorn was sometimes used as a device (set 
Heraldry), but oftener as a supporter, and subsists to the 
present day as the left hand supporter of the royal arms 
This position it assumed at the Union, the Scottish royal arms 
having been supported by two umcorns When the unicorn be 
came a supporter of the royal arms both of England and Scotland 
a royal crown was added on the head of the unicorn, in addition 
to the crown with chain and ring round its neck (see Great Seal 
of James I and VI m Anderson, PI xciii ), but this crown was 
removed after the Hanovenan succession In^ England kf ter the 
Union the unicorn became the left hand supporter but m Scot- 
land, as late as 1766, it was still put on the right (Seton, p 442) 
Bibliography — See Drexler sv Monokeros, in Rosdber’s Lesdeon 
and Rev W Haughton in Annals and Magazine of Natural Htstory 
for 1862, p 363, “On the Unicorn of the Ancients “ 

UNICORN-PLANT (Martyma prosbosetdea), a North 
American plant of the family Martyniaceae, called also probosas- 
flower and devil’s-claw, native from Indiana to New Mexico and 
southward to Mexico cultivated for its abundant fohage, pecu-^ 
harly shaped flowers and oddly formed fruiting pods It is a 
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coarse, sticky-hairy, half-prostrate annual, with thick, roundish 
leaves, larger violet or purple flowers, in long, and hanging, 
hom-hkc, woody pods, with a thick body, $ in to 4 m long, 
ending in a curved beak of equal or greater length When dry, the 
beak sphts into two opposed hook-hke or claw like appendages 
UNIDIRECTIONAL RADIO DIRECTION FINDER, 
a radio device which permits determination of the direction (with- 
out 180 deg ambiguity) of waves as received from a transmitting 
station 

UNIFIED FIELD THEORY, a term widely applied, early 
in 1929, to represent the new theory which was then advanced by 
Dr Albert Einstein, according to which there is but a single back 
ground to all matenal activity--one unified field A material 
object IS commonly conceived of as existing m space and tme 
The scientist often adds that the object is in a gravttahoml field 
and in an electro magnetic field These four terms seem to at- 
tribute four different backgrounds to the object But the special 
theory of relativity (q v) has amalgamated space and time into 
spate time and the general theory of relativity, with its Rieman 
man geometry, has absorbed the gravitational field into space- 
time Thus three of the four terms were already reduced to one 
The unified field theory goes a step further by including the 
tlcctro magnetic field A survey of Dr Einstein’s announced 
solution of the problem of unification has been written by Pro 
lessor A S Eddington, and will be found immediately after Dr 
Einstein s own article on Space Time in vol xxi , page 108 
UNIFORMS The word “uniform” (Lat unus, one and 
forma, form), meaning adjectivcly homogeneous, is specifically 
used as a substantive for the distinctive naval, military and air 
service dress, which serves, in its various styles, to give homo 
geneity to the several services, regiments and ranks Although in 
ancient history we occasionally meet with uniformed soldiers such 
as those of Rome and the white and crimson Spanish regiments 
of Hannibal, it was not until the establishment of standing armies 
that uniforms were introduced in modern times The absence 
of uniforms accounts very largely for the significance attached to 
the colours and standards, which alone formed rallying points 
Ihe beginnings of uniforms are therefore to be found in truly 
national armies, m the Mel fa of Gustavus, and the English armies 
of the Great Rebellion In the earlier years of the latter, though 
the richer colonels uniformed their men (as, for instance the 
marquess of Newcastle’s “Whitecoats” and the king s own * Blue 
coats”), the rustics and the citizens turned out for war in their 
ordinary rough clothes, donning armour and sword belt But in 
1645 the parhament raised an army ‘ all its own” for permanent 
service, and the colonels became officials rather than proprietors 
The “new model” was clothed in the civilian costume of the date 
— ample coat, waistcoat, breeches, stockings and shoes (m the case 
of cavalry, boots) — ^but with the distinctive colour throughout 
the army of red and with regimental facings of various colours 
The regiments were known as the Blue, Orange, Yellow, etc 
Regiments — ^according to the colour of these facings The breeches 
were grey Soon afterwards the helmet disappeared, and its place 
was taken by a grey broad-brimmed hat From the coat was 
evolved the tunic of to day, and the hat became the cocked hat 
of a later generation, which has never altogether disappeared, and 
has reverted to its ongmal form in the famihar “slouch hat ” 

For service in Ireland the red coat was exchanged for one of 
russet colour The cavalry, however, wore buff leather coats and 
armour long after the infantry had abandoned them , the Austrians 
on account of their Turkish wars, retained them longer than any 
Thus the pnnciple ever smee followed — uniform coat and 
variegated facings — was established In France, as m England 
and Austria, the cavalry, as yet rather led by the wealthy classes 
than officered by the professional, was not uniformed upon an 
army system until after the infantry But in 1688 six sevenths 
of the French cavalry was uniformed in hght grey with red fac- 
ings , and about half the dragoon regiments had red umforms and 
blue faemgs Louvois, in creating a standing army, had introduced 
an infantry uniform as a necessary consequence The native 
French regiments had hght grey coats, the Swiss red, the German 
black end the Itahan blue, with various faemgs 
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The hat and the long coat and breeches remained the uniform 
of line infantry almost everywhere up to the advent of the shako 
and the coatee about 1790-1820 Ihe gradual evolution of thest 
two garments, from the comfortable civilian clothes of 1690 to 
the stiff, precise military garments of 1790, can be traced m a few 
words The bnm of the felt hat was first looped up on one side 
for convenience, then, for appearance’ sake, on the other, and so 
became the three-cornered cocked hit, fringed with feathers htt 
or braid, of Marlborough s wars The n c ime the fashion of loop 
mg up before and behind, which produced the hat called the 
“khevenhullcr,” or the broadside on cocked hat Lastly, camt 
the purely decorative, lace looped “fore and aft” pattern Though 
the long skirts that rendered great coats unnecessary were looped 
back, and the ample cuffs of Marlborough’s time were becoming 
narrower until they were at last sewn down to the sleeve yet the 
military costume was in all essentials the civil costume of the time 
— long coat, hat, sleeved waistcoat, breeches and gaiters 

The introduction into armies of Slavonic irregulars tended to 
restrict line infantry and civilry to parade drill and to pitched 
battles in parade order This stiffened their costume until it 
became “soldierly ” The flapped cuffs have become plain round 
cuffs, above which are embroidery stripes and buttons which at 
one time laced the flaps of the cuff together and now survive as 
the “guard stripe ” This may be called the first instance of the 
dummy adornments, which are so marked in modern full dress 
uniforms Similarly the former cloth turnbgck on the front of 
the coat has even m 1 70 been cut off the buttons and embroidered 
loops that retained it being kept as decorations 

Many of these specially military adornments were borrowed 
from the national costumes of the irregulars themselves Their 
head gear in particular drove out the cocked hat The grenadier 
cap now a towering bearskin, was its first successful rival the 
shako the next The grenadier cap was, in the first instance a 
limp conical cap (identical with the hussar cap), edged with fur 
and having a tassel at the end Soon the fur became more promi 
nent in the front, and the tail disappeared Then the cloth mitre 
cap appeared This was originally a field service cap with ear 
flaps and sunshade From the narrow and forward pointing bear 
skin of Peninsular davs, it evolved into the great fur cap of grena 
diers and fusiliers of the present time As early as i7«;5 a conical 
leather cap with a large brass plate m front had come into exis 
tence This held its ground for some time and the grenadier cap 
of the modern Russian and German armies was a metal copy of 
the mitre field service cap itself 

The Hungarian hussars introduced the jacket and the busb> 
The latter was originally a conical cap with fur edge, but the fur 
became higher until there was nothing left of the cap but tht 
ornamental “busby bag” of to dav Ihe lancer cap which, ongi 
nally the Polish czapka was a cylindrical cap with a squire io\) 
the upper part of which could be pushed up or down after the 
fashion of a bellows or accordion The line infintr> and cavalrv 
coat, full skirted m the first instance, retained its ongmal length 
until about 1780, but from that time onwards it becomes httlc 
by little, shorter and scantier until at last it is a “coatee ’ not as 
long as the present day tunic or a swallow tailed coat This dul 
away with the protection afforded by the full skirt, and neccssi 
tated the introduction of the great coat The white breeches and 
gaiters, retained to the last, gradually gave way to trousers and 
ankle boots m 1800-1820 

Meanwhile another form of head-dress came into vogue This 
was the helmet, which had disappeared from the infantry about 
1650-1670, and the cavalry thirty years afterwards It took two 
forms, a small helmet with sausage shapied ornament from front 
to back, worn chiefly by British light dragoons and artillery, and 
the towenng crested helmet worn by the French British and 
Austrians The French cuirassiers and dragoons had long horse 
hair tails dependent from the crest 

At the beginning of the 19th century gaitered breeches were 
replaced by trousers and cavalry umforms were increasing in 
brilhance After Waterloo, indeed, all traces of the old fashioned 
coat disappeared, and, the soldier was more showy and worse off 
m comfort and convenience than previously The hussar furred 
pelisse, ongmally worn over a jacket had become a magnificenth 
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embroidered and laced garment, always slung and never worn 
and the old plain under jacket had been loaded with buttons and 
lace, and differed from the pelisse only m the absence of fur The 
dress regulations of 1855 introduced the low “Albert” shako and 
the tunic, and abolished the epaulette 

The tunic, accompanied by a spiked helmet of burgonet shape, 
had been introduced in Prussia and Russia about 1835 The 
French adopted the tunic m 1853, the Austnans m 1856, and in 
both countnes the shako became smaller and lighter From about 
1880, when the spiked helmet replaced the low shako in England, 
no radical changes were made m full drtss uniforms, except that 
the Russian army, abandoning the German pattern uniforms 
formerly m vogue, adopted a national uniform In 1906-1909, 
however, this attempt to combine handsomeness and comfort was 
given up, full dresses being made more decorative, and light green 
grey service dresses being introduced Lastly, subsequent to the 
South African War and its revelation of the development of in 
fantry fire, the attempt to wear full dress uniform on active serv 
ict was piractically given up Great Britain first of all adopted the 
Indian khaki, and then a drab mixture for “service dress ” Ger- 
many, Italy, the United States and other countnes followed suit, 
though eich has chosen its own shade and the shades vary from 
light grey blue in Italy to deep olive drab in the United States 
The details of the present day uniforms m the principal states are 
given below (X ) 

GREAT BRITAIN 

The uniforms of the British Army fall into two mam categories 

(a) full dress and (b) service dress From 1881 to 1914 full- 
dress had not undergone any radical change, although minor altera 
tions had been sanctioned m a few cases to express some regi 
mental tradition or national sentiment On the outbreak of the 
World War full dress ceased to be worn and up to-date (1928) 
it h IS only been re mtroduced for the Household Cavalry, Bn 
gadc of Guards and regimental bands 

(a) Full Dress. — Withm each arm of the service the regiments 
or corps eompiosmg it possess special distinctions For details 
reference should be made to the British Army Dress and Clothing 
Regulations 

(t ) Cavalry — There are two mam divisions of Cavalry, viz , 
“Household Cavalry” and “Cavalry of the Line ” The Household 
C avalry consists of the The Life Guards and Royal Horse Guards 
The distinctive features of these regiments are their steel cui 
rasses white leather breeches and high jack boots reaching above 
the knet They both wear single breasted tumes, that of the Life 
Guards being scarlet and that of the Royal Horst Guards blue, 
and metal helmets with horsehair plumes Both regiments mount 
guard at “The Horae Guards” Whitehall, where their brilliant 
uniforms have attracted the attention of many generations of 
London sightseers 

The Cavalry of the Line consists of Dragoon Guards, Dragoons, 
Hussars and Lancers All wear blue pantaloons (with broad dis 
tmctive stripes on the outside) and jack boots Dragoon Guards 
and Dragoons wear a single breasted tumc and metal helmet with 
horsehair plume (except The Royal Scots Greys (2nd Dragoons J 
who wear a bearskin cap) Lancers wear a double breasted tunic 
(the front or “plastron” reaching from the shoulders to the waist 
line) ind hncer caps (the Polish Caapka) with drooping plumes 
Hussars weir a single breasted ribbed jacket and fur busby 

(11 ) Infantry — ^Foot Guards all wear tall bearskin caps, red 
single breasted tunics with blue facings, blue trousers with a red 
stripe The regimental distmctions consist in the spacing of the 
buttons on the tunic, colour of the plume of bcarskm, colour of 
cap band and badges and titles on the tumc Infantry of the lane 
wear a cloth helmet (dark blue, black or green) which is to be 
replaced by a shako scarlet tunic, blue cloth trousers with a red 
stripe, with the following exceptions, Rifle Regiment astrakhan 
cap dark green tunics and trousers, Fusiliers wear a bearskin 
with hackle plume mstead of a helmet Scottish Regiments, 
both Highland and Lowland, wear a “doublet” with gauntlet cuffs, 
Highland regiments wear a tartan kiJt and plaid and sporran, 
diced hose-tops and white spats Lowland regiments wear tartan 
“trews ” Highland regiments wear a “feather bonnet,” Lowland 


the Kilmarnock bonnet The Cameronians (Scottish Rifles) wear 
a shako 

(m) Royal ArMkry^^Mi wear blue ndmg-brecches (with 
broad red stripes) and jack boots, cloth helmet and blue single 
breasted tunic, except Royal Horse Artillery who wear a cylindn- 
cal fur busby and BboH ribbed jacket The cylindrical fur busby, 
however, is to become tmiversal throughout all branches of the 
Royal Artillery 

{tv ) Royal Engineers — Scarlet tumc, blue trousers and doth 
helmet (to be replaced by cylmdneal fur busby) 

(b) Service Dress. — ^As a result of expenence gamed dunng 
the Boer War (1899-1902 ) service dress of khaki serge was mtro 
duced m 1903 and is still m use At the same time a khaki great 
coat was mtroduced, and a peaked cap and puttees During the 
World War the cap was made of “soft” flexible material The 
Royal Tank Corps wear a bonnet of the “beret” pattern 

(c) Mess Dress — Officers mess dress consists of a jacket of 
Eton cut with roll collar, waistcoat, overalls and Wellington boots 

The use of gas and the enormous increase in the use of shrapnel 
have led to an addition to the field uniform of the British soldier 
— ^viz , the gas respirator and the steel helmet With a view to 
accustommg the men to their weight and employment, they are 
now worn dunng all field exercises 

THE UNITED STATES OF AMERICA 

As with the British service, the full dress uniforms worn before 
the World War have not yet been authorised However, full dress 
was practically of one universal pattern and had few of the dis 
tinctions which is a characteristic of the British full dress The 
olive drab service dress is now the prescribed uniform for ordinary 
wear In the tropics or in hot weather white uniforms may be worn 
by officers and warrant officers when not on duty with troops 
under arms When off duty and away from their station the wear 
mg of civilian diess by officeis is optional except in the Philippine, 
Hawaiian and Panama Canal Dep irLmcnts and in Porto Rico For 
wear in Alaska, special clothing is provided heavy all wool under 
wear, double cloth hned pea jackets, duck and fur parkas, buffalo 
overcoats, water and winter mucklucks, shoe pacs, goose down 
tilled bed comforts, fur caps and gauntlets 

(a) Full Dress — ^The Infantry pattern dress is the basis of 
all arms It consists of a dark blue, double breasted tunic with 
thick gold shoulder cord, light blue gold laced collar, light blue 
trousers with white stripe, peaked cap of stiff blue cloth, light 
blue band with eagle badge The Cavalry pattern is the same as 
the infantry but with yellow collar, cap band and trousers stripes 
Artillery, the same as infantry but with red collar, cap band and 
trousers stripes Engineers, the same as infantry, but with red 
ground with white edges on collar and cap band Ordnance Corps 
the same as infantry but with dark blue red edged trousers stripes 

(b) Undress — Universal dark blue single breasted frock 
black braided and hooked, trousers as in full dress, cap same 
shape as full dress but with plain black braid band 

(c) Mess Dress — Blue with shoulder cords, and blue trousers 

(d) Serrice Dress. — This is the ordinary uniform now worn 
at the present time by all ranks It is olive drab made of either 
wool or cotton according to the climate or weather The coat is 
single breasted with shoulder loops of the same material and a 
notched lapel collar, and fastened with four equally spaced regu 
lation buttons For enbsted men the skirt is slit at the back from 
the lower edge and i of the distance to the waistline, for officers 
from the lower edge of the waistlme The breeches are made of 
material to match the coat The overcoat is a double breasted 
ulster of woollen material with pleated back, with a double row of 
buttons mftde of horn, four on each side The cap is of woollen 
matenal similar in the shape to the British pattern, but with a 
leather covered peak and a mohair braid band, with a chin strap 
of brown leather There is also a hat of olive drab, wideawake 
type, Montana peak, the cord is of colours varying according to 
the rank and branch of the service 

The Afmy Nurse For indoor wear all members wear 

a one-piece white uniform, outdoor they wear an ohve drab sbri, 
coat and overcoat or cape with an ohve drab cap Student mem* 
bers of the Army Nursing School wear a one-piece blue gingham 
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umfonn ladootB and a navy blue shirt, blouse, overcoat and hat 
out of doora 

field Servicc-^As m the Bntish Service the World War has 
caused the gas mask and steel helmet to become permanent articles 
of ecfujpment of the U S A The Service Gas Mask now fai use is 
iQXOinodel and combines the portability of the Bntish pattern | 
and the comfort of the French Tissot type A russet boot, with 
bellows tongue and laced to the top, is provided for wear by 
cavalry and field artillery 

FRANCE 

1 The French Army The Metropolitan Army is clothed m 
“honson’* blue, the Colonial Army being clothed in khaki of a 
nature similar to the Bntish All arms are dressed ahke except 
for the different coloured patches on the collars of the uniform, 
and m some cases pipings on the trousers or breeches Exceptions 
to this rule occur m the case of the Chasseurs k Pied who are 
clothed in dark blue, yellow piping on the breeches and yellow 
patches on the collars and who wear a beret except m war time 
Other exceptions are special corps like the Chasseurs d'Afrique 
and vanous regiments of Spahis all of whom wear a special dress 
with a very large coloured burnous outside it, and a fez or turban 
m the case of the native ranks 

2 A steel helmet of a pattern introduced m the late war is 
universally worn on active service In peace time the army either 
wear a peaked forage cap, a ‘‘bonnet de police’’ or a beret 

3 Simplicity is the keynote of the French uniform, the full 
dress for officers merely consisting m adding epaulettes and full 
dress belt to the “honzon” blue unifonn A survival of old times 
remains m the French foot soldiers’ overcoat, which is normally 
worn in marching order and is of the old French pattern with a 
skirt which can be looped back for marching He wears breeches, 
puttees and ankle boots, in the case of mounted troops leather 
gaiters with side buckles over the infantry ankle boot 

Regiments specially distinguished m the war of 1914-1918 wear 
a fourrag^re or aiguillette of the colours of the “Legion of 
Honour,’’ the “Medaille Militaire” or the “Croix de Guerre” on 
the left shoulder 

GERMANY 

Service Uniform — ^The present uniform of the German army 
IS derived from the field service uniform of 1914 and has been 
modified m accordance with the experience of the World War 
It is claimed to be durable, comfortable and inconspicuous The 
shade of “Feldgrau” (field grey) which is the prevalent colour 
employed is of practical protective value in most northern lati 
tudes The regulations provide for five orders of dress, viz (a) 
Marching order (Feldanzug), (b) Drill order (Dienstanzug), (c) 
Fatigue dress (Arbeitsanzug), (d) Sports kit (Sportanzug), 
(e) Normal walking out dress (Strassenanzug) 

Peace and field service uniforms are identical The jacket is 
niade of field grey cloth and has cloth shoulder straps edged with 
coloured piping indicating the branch of the service to which the 
wearer belongs The steel helmet is of the pattern introduced 
m 1916 and is now the only helmet in use in the German army 
It IS roughly bell-shaped, is made of hard magnetic nickel steel 
and weighs about 2^ pounds On either side a large lug projects 
from the body of the helmet These lugs serve a double purpose 
(a) A heavy bullet-proof protective face shield can be attached 
to them for use by snipers and observers (b) When not m use 
for this purpose, the lugs, which are hollow, serve to ventilate the 
helmet, On the left side of the helmet, which is pamted field 
grey, a small badge is painted in the colours of the State of origm 
to which the wearer belongs 

Two patterns of caps are used the field service cap (Feld- 
mutze) made of soft cloth with a cloth cockade of the State 
colours worn on the cap band, in cold weather this cap may ^ 
worn under the steel helmet the service dress cap (Dienstmutze) 
IS a peaked cap made of ordinary field-grey cloth, the cap-band is 
grey green made of the special cloth for badges and piping m the 
colour of the aim of the service 

Trousers and pantaloons of grey doth without raised seams are 
laiued to all nmis Trotwera are worn by dismounted units when 
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“half jack” boots arc wOrn and alternatively with overalls by 
all arms when walking out , pantaloons arc worn by mounted men 
m field service marching order and by dismounted men whtn laced 
boots and puttees are ordered The greatcoat worn by “other 
ranks’* is of universal pattern and is made of field grey cloth Tht 
lower corners may bo booked up to facilitate marching m diffi 
cult country Gloves of grey cotton are issued to all ranks, though 
woollen ones are sometimes worn 

POLAND 

The Polish army is equipped with a universal pattern uniform of 
khaki The same uniform is in use for home service and in the 
field The tunic is of khaki serge, with upnght collar On each 
side of the collar opening is a patch of coloured cloth, about 4" 
long, with rear edging of different colours, varying with the arm 
except m the cavalry and horse artillery who wear in the same 
place a miniature pennon of identical colours with those of the 
lance pennon Trousers or breeches are of plain khaki serge or 
cord General officers wear a double dark blue stripe down both 
breeches and trousers 

A modified form of the national headdress or czapka, has been 
adopted and made into the headgear for all rinks of the Polish 
army A band of coloured cloth, varying with the regiment, is 
worn round the cap m the cavalry On the front of the cap la 
worn the badge of rank A steel helmet of French pattern is worn 
by troops on manoeuvres and m war A silver eagle is attached to 
the front The soldier’s greatcoat is of khaki cloth, single breasted 
with broad collar, belt and shoulder straps The officer’s is similar 
but the new pattern is similar to the double breasted Bntish 
Dunng winter fur coats of no standard pattern, with fur collars 
are allowed Khaki mackintoshes are also worn A gas mask is 
earned 

BELGIUM 

The Belgian Army is universally clothed m khaki, of a pattern 
very similar to the British The peace and war uniforms are 
identical Officers also invariably wear khaki umform, the classes 
of dress for special occasions being varied by the addition of 
epaulettes, medals, and overalls for full dress or ceremonial pur 
poses The uniform of all ranks is serviceable and solid No pre 
war uniform is worn, except by the gendarmene, who have re 
tamed their black and silver kit for general wear Wound and 
service stripes are universally worn by those entitled to them 

THE NETHERLANDS 

Review order has now been abolished entirely and field service 
umform of a grey-green type is universal It consists of a kepi, 
tunic, kmckerbockers, puttees (ndmg breeches and black leather 
leggings for mounted troops), black boots and overcoat Each 
soldier on joming the colours receives two tunics, one ntw and 
one part-worn The tumc is of grey-green cloth with one row of 
bronze buttons The collar is upnght with coloured piping for 
all arms except cavalry and horse artillery The steel helmet 
IS similar to the French pattern and weighs 2 2 lb 

SWITZERLAND 

In 1915, a grey green field uniform was adopted The urn 
versal pattern tumc is of grey green cloth, with an upnght collar 
(except for cycUsts), breast and side pockets The different arms 
are distinguished by coloured collar patches, cuff tabs, pipings 
etc The trousers arc of grey-green cloth with piping down the 
outer scams of the same colour as the facings Officers wear rid 
mg breeches General Staff Officers wear a black stnpe down the 
seam The officer’s cap is grey green with a black leather peak 
and chin strap It is of a peculiar shape, being high and full at 
the back of the head, piping the same colour as facings, gold 
and silver stnpcs varying in number and width according to rank 
Army Unit Commanders and General Staff officers wear a black 
cap band The kepi is of felt, with peak before and behind 
The kepi is now used for ail training purposes, replacmg it by a 
steel hehnet of a distmctive pattern being high-crowned and com 
mg low down over the cars and brow The gas mask is a com 
bmation of the French and German models A new mask of 
Amencan manufacture is being tested 
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THE NEW EUROPEAN STATES 

Baltic States. — On the formation of their armies these states 
at first adopted provisional uniforms, these have now been re 
placed by some of an entirely new pattern which approximate to 
the British in general cut and colour For winter there are special 
caps, furred and with earflaps, short sheepskin overcoats for 
general purposes and extra heavy greatcoats for guard purposes 
For summer a light cotton tunic or blouse of Russian pattern is 
worn 

Yugoslavia. — (a) All ranks of the Guards are supplied with 
an elaborate full dress The service dress is of olive yellow cloth 
and consists of a soft service cap, a loose jacket with shoulder 
straps, on which are the numbei of the regiment and the badges 
of rank, loose breeches, tight from the calf to the ankle, puttees 
ind black boots Mounted men wear riding breeches of the same 
colour, with black boots and leggings Each army has a clothing 
department organized as a battalion of 2 companies The steel 
helmet m appearance is much like a dragoon helmet 

Czechoslovakia. — The Army is clothed in 1 light olive drab 
cloth, or cotton drills The gendarmerie who are clothed in 
all respects as the array, use a field grey cloth For officers and 
permanent staff warrant officers and N C Os there are two orders 
of dress (a) !»crvtce dress and (b) walking out dress, which is 
service dress with certain modifications Ihe various arms and 
services are distinguished by their facings, units are indicated 
by numerals or collar badges The same pattern cap badges and 
buttons, m various metals are used by all 

Officers and Warrant Officers wear olive drab Trousers and 
pantaloons as for walking out dress Cap, soft forage cap without 
peak, with bronze badge This can be worn inside the steel helmet, 
ind can be pulled down to cover the ears in cold weather Other 
ranks wear a jacket of olive drab woollen material four patch 
pockets Pantaloons, cavalry scarlet cloth other arms drab cloth 
Trousers all arms drab cloth Cap, ill arms, soft service dress cap 
IS for officers N C Os arc provided with, and privates may pur 
chase for themselves stiff forage caps, to be worn when walking 
out Greatcoats double breasted with strap across back Cavalry 
have a short warm coat All ranks are provided with a cotton 
jacket of the same pattern as the service dress jacket for wear 
during summer training G is masks form a part of the equipment, 
IS also do steel helmets of the Germ in pattern 

JAPAN 

Oftieers and W'airant Officers have a full dress which they wear 
on ceremonial occasions when not on parade with troops Khaki 
IS the normal uniform for all ranks, that for officers and warrant 
officers IS similar m shade to that worn m the British Army, while 
that of the non commissioned officers and men is of a more yellow 
shade The \arious arms of the army are distinguished by the 
colour of the collar patches Units are distinguished by numerals 
on the collar patches The cap and buttons are the same for all 
arms From June to September inclusive, non commissioned offi 
cers and men wear uniform similar to Indian drill In winter, 
for service in Korea and Manchuria special articles of uniform 
are issued 

Full dreis consists of a blue kepi, of French pattern, the 
guards and military police wear a red kepi a blue frock coat, 
with gold collar, around which runs a coloured band, denotmg 
the arm, gold aiguillettes from the right shoulder are worn by 
Generals and General Staff Officers, blue trousers, with a broad 
str4>e down the outside of each leg of a colour to (lenote the arm 
of the service , military police wear red trousers Cavalry officers 
wear a blue tunic blue breeches and black butcher boots Cavalry 
of the Guard wear red breeches 

Khaki — Dismounted officers wear a green shade, the winter 
uniform is made of thick nap cloth of rather hard texture, the 
summer cloth is a light but rather coarse gabardine The cap 
and jacket are of German pattern, the breeches button below the 
knee Puttees also are worn Mounted officers wear uniform as 
for dismounted officers except that long “pull on*' black boots are 
worn instead of puttees and ankle boots Non-commissioned 
officers and men wear khaki serge^ the jacket, trousers and puttees 


similar to the British pattern Officers wear an armless cloak of 
khaki serge reaching to the knee A hood is attached to go over 
the cap when required Officers' greatcoats are similar to the 
British pattern m 1914, but slightly shorter They are double 
breasted The steel helmet is similar to the British pattern but 
heavier It is dome shaped with no back shield, giving a cap- 
like appearance It is painted a sandy brown colour It is not 
issued m peace The gas mask is a British small box respirator 
with modifications suitable to the build of the Japanese soldier 
and his volume of respiration , is not issued m peace time 

SPAIN 

(a) Full Dress — This approximates the French m general 
style and hue The tunic and greatcoat (long cape in the cavalry) 
IS blue throughout the army General officers and officers of the 
infantry wear red trousers The kepi is practically universal, 
corps being distinguished by its colouring 

(b) Service Dress.* — Owing to the unsuitability for active 
service of the former pattern it was decided m 1927 to change it 
completely The new pattern consists of a cap, tunic, breeches and 
puttees all made of material of a greenish tint 

ITALY 

The wearing of uniform is obligatory at all times except for 
General officers The regul ition full dress and undress for all 
ranks, arms and services is of a grey green cloth but, during the 
summer months washable grey cotton drill is worn as undress by 
N C Os and men 

Full Dress — (a) A cap is the normal head dress for officers 
but when under aims officers wear a steel helmet with the badge 
of the corps or a special head dress appertaining to cavalry 
bersaghen, etc When actually m command of troops higher 
commanders wear an aigrette Braid shoulder straps, plaited m 
the form of the knot of Savoy are worn, the width being m ac 
cordance with the rank of the wearer, that of generals being 
ornate silver or gold A blue sash is also worn Officers of all 
dismounted arms, when on duty, normally wear a large cape 
(mantilhua) extending to the knees, those of mounted arms 
wear a double breasted greatcoat {pa^trano) (b) Other ranks 
wear a cap similar to that of the officers, except that it is made 
of coarser material and steel helmets or special head dresses 
are worn when under arms The tunic is single breasted with plain 
pointed cuffs, and stand up collar The regimental badge in metal* 
IS on the shoulder strap Dismounted men wear pantaloons and 
mounted men breeches Mounted men wear grey green greatcoats 
and dismounted mantellina 

Undress — (a) Officers on ordinary duty wear a cylindrical 
cloth cap but on special duty t e , active service, ceremonial 
parades, etc the steel helmet is worn Collars of stand up pat 
tern are universal except for bersaghen cyclist officers who may 
wear turn down collars The shoulder-straps are detachable and 
are edged with piping the colour according to the different corps 
The buttons are hidden by a flap down the front of the tunic 
The trousers and breeches have a wide dark grey silk braid stripe 
down the centre of which runs a narrow stripe of a distinctive 
colour according to the corps (b) Other ranks wear the same 
head dress as for full dress except that the bersaghen cyclists 
wear a red fez with a blue tassel The remainder of the undress 
IS much the same as for full-dress 

AIR FORCES 

Great Britain — (a) At the present moment full-dress has 
only been authorized for officers, and the provision of it is op- 
tional It 1 ^ made of blue material and consists of a single 
breasted tunic with plain cuffs, collar trimmed with i in gold 
lace in front and along the top and an oak-leaf device m gold 
embroidery on each side of the front of the collar The trousers 
are without “turn ups" with foot straps The head dress is of 
black chrome leather, trimmed with seal dyed nutria, with a gold 
and blue plaited cord across the front, ostrich feather plume dyed 
a distmctive blue (b) Service dress for officers is made of blue 
Barathea cloth It 1$ a single breasted tunic cut loose above the 
waist with four pockets lEe breeches are made of cavalry twill 
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and the cap has a peak of Barathea cloth The rank of the officer 
IS indicated by bands of black and blue braid worn round cuffs 
The puttees are of the spiral ^ttern Other ranks wear a similar 
uniform of a different material of the same colour For foreign 
service all ranks wear a khaki drill uniform m which a Wolscley 
helmet is included on which is worn a “flash*^ bearing in silk 
the RAF colours (c) Officers’ Mess Dress is similar to the 
army pattern but is made of the distinctive RAF blue material 
In hot chmates abroad a white drill uniform is worn consisting 
of jacket, waistcoat, trousers, with which shoes arc worn The 
uniform for Flying Cadets consists of a coat similar m design to 
that of the Air Corps officers 

United States^The Army air service being an integral 
part of the array, the members wear the uniform laid down for 
the army with particular distinctions, viz , aviators and observers 
wear a pair of wings and a vertical propeller m silver on the left 
breast, enlisted men wear the same on the sleeve, flying in- 
structors a pair of wings only 

France. — ^The air service is an integral part of the army and 
Its members’ uniform is the same as the infantry except that the 
collar patches are dark blue mstead of horizon blue and the piping 
on the uniform, orange for balloons, light blue for observation, 
green for fighting, red for bombing, grey for non flying personnel 
Japan. — ^As part of the army the air service wears the universal 
khaki uniform with distinctive badges, viz , aviation pilots wear, 
on the right breast, an oval device of wings, propeller and sun’s 
rays, members of aviation battalions wear a propeller across a 
steering wheel m the form of a gilt badge on the right collar 
patch, the number of the battalion being on the left patch 
Switzerland. — The flying corps wears the universal grey 
green uniform with two wings and a propeller m light-brown 
thread as a distinguishing badge 
Czechoslovakia. — ^The air arm wears the army universal light 
olive drab cloth with distinctive sky blue facings 
Poland — As part of the army the members of the aviation 
arm wear the universal khaki uniform with yellow collar patches 
Yugoslavia. — As part of the army the air service wears the 
universal olive yellow service dress with horizon blue collar 
patches 

Baltic States — The Estonian air service wears the universal 
greenish hairy khaki uniform with the following distinctions 
d badge of wings and propeller m the form of a shield, silver braid 
for officers and white metal for other ranks, worn on the arm 
The Latvian air force wears a black uniform with red cap, collar 
patch and piping, and the Lithuanian a greenish khaki uniform 
with black velvet collar patch and cap and dark red piping 

(T J E) 

NAVAL 

Great Britain — ^The dress of seafarers in the British Isles had 
attained a certain uniformity, principally brought about by the 
conditions and hazards of their calling, long before any regula- 
tions were made on the subject Chaucer’s description of the 
attire of the Shipman depicts a figure he had doubtless seen 
many times at Dartmouth, or in the streets of London m the 
neighbourhood of Bankside and the Pool A sea gown of ‘Raid- 
ing,” reaching to the knee, a homely garment of rusty blue or 
brown, intended to stand hard usage, was long worn by seamen 
In a book on costume by Caesare Vecellio, published in Venice 
m 1598, a full length figure of an Enghsh manner is shown, and 
the legend states that they wore short coats, sky blue, white, or 
some other colour, wide baggy breeches with many folds, and 
ruffs round their necks Their caps were hairy, like those that 
pilgrims wore Such expressions as a “sea gown,” a “pitch’d 
jacket,” and a “canvas shrowd,” as synonyms for sailors’ wear, 
are common in Tudor and Stuart literature 
An Important step leading to umformfty m the dress of the 
seaman was taken m 1628, when an order for the provision of 
ready made clothing given Certain articles of attire were 
placed On board his Majesty’s ships and hired vessels for issue 
to the officers and men, the cost to be charged against their wages 
In 1638, an order for the prevention of over-charging was hung 
up In the steerage of every ship, and a list of the articles to 


be sold, with their pnees In 1663, the slop clothing included 
canvas suits, red caps blue shirts, red or stnped breeches, and 
blue neck-cloths, among the articles for sale From 1706 until 
about 1750, the slop clothing consisted of grey kersey jackets, 
waistcoats of stnped ticking or Welsh red, breeches of red kersey 
or striped shag, blue and white check shirts, grey stockings, shoes, 
and leather caps, faced with red cotton, or flat topped three- 
cornered hats 

From the middle of the eighteenth century, when blue and 
white became the colours of the officers’ uniform, the dress of 
the seamen gradually conformed to the same combination It 
comprised usually a blue jacket, a scarlet or buff waistcoat a 
check or stnped shirt, white or stnped trousers ‘‘long m the legs 
and taut at the hips and ankles,” a kerchief, black or brightly 
coloured, tied loosdy round the neck with two corners hanging 
down outside the jacket behind to protect it from the chafe of 
the pigtail, the vogue of which was only from about 1780 to 
1830 The round hat was made of straw, leather or tarred can 
vas, turned up at the sides with a coloured lining, and a ribbon 
with the name of the ship painted on it The strips of canvas 
sometimes sewn on the seams of the jacket were only to repair 
and strengthen old and used garments, as Jonas Hanway wrote in 
1759, 2iiid not as ornamentation After the first quarter of the 
nineteenth century, nearly all colours except blue had disappeared 
for all articles but waistcoats and kerchiefs 

In 1787, a uniform for all officers was established and re 
maincd m force until 1795, when, to commemorate Lord Howe’s 
victory of June i, 1794, gold epaulettes hanging down like tassels, 
with mirks on them to indicate rank, were introduced At the 
same time, the white facings were abolished, with one exception, 
the patch on the midshipman’s collar Nearly all the later 
portraits of Nelson and those of his band of brothers are in 
the full or undress of these regulations In 1812, white facings 
were re-introduced, and this dress was worn during the War 
with the United States New regulations were issued on Janu- 
ary I, 1825, with plans, which may be seen m the Admiralty 
Library Since this date, regulations have been published m the 
Navy List, where the changes to the present time may be traced 
The most important was made by William IV , who m 1832 al 
tered the facings from white to red and so they remained until 
June 30, 1843 Queen Victoria then restored white, and so it has 
remained ever sime Illustrated manuals of current naval uni- 
forms were published by the Admiralty on May 7, 1879, and 
October 10, 1891 (X ) 

Btbttockaphy — E H Locker, Journal of the Society of Antiquaries 
(March, 1830) , John Barrow, Journal of the Archaeological Assocta-' 
tion (April, 1846) , The Nautical Magazine, page 140 et seq (March, 
1846) , Memorandum compiled by F H Miller (1884) , Uniform Regu 
lations lor the Fleet, 182 «> 1879 and 1891, Illustrated London News 
(May 16 1891), C N Robinson, The British Fleet (1894) The Royal 
Navy (1907), and The British 7 ar tn Fact and Fiction (1909) Articles 
m I he Mariner^ s Mirror (1911 et ^eq) , Quarterly Official Navy List 
(182 et seq) , Lecture by Commander R N Sutcr Journal of the 
Royal United Service Institution (November 1921) Orders m Counal 
published from time to time in the London Gazette Admiralty Regula 
tions and Instructions Captains' Order Books (Admiralty Library and 
Public Record Office) 

United States — The uniform, with its various insignia and 
devices, is designed primarily to mdicate on sight those men 
belonging to the naval service, to show at a glance their rank, 
corps, or rating, and is required to be worn at all times by 
officers and enlisted men while on duty 

The United States naval officers’ uniform in general corre- 
sponds to those worn by officers of the various navies of the 
world, and officers of different ranks are most readily distin- 
guished by the sleeve markings, or sleeve stripes of gold lace 
which completely encircle the sleeve In addition to this insignia 
of rank, officers of the several corps and warrants are indicated 
by individual corps devices embroidered above the sleeve Stripes 
Sleeve markings (stnpes) for the various ranks follow 

Admiral One 2-inch stnpe with three i inch stripes above it 

Vice-Admiral One 2 -inch stripe with two i-inch stnpes above it 

Rear-Admiral One 3 -inch stnpe with one f-inch stnpe above it 
Commodore One |-inch stnpe 

Captain Four ^-inch stnpes 
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Commander Three i inth stripes^ 

Lt -Comdr Two i mch stripes with one i inch stripe between the 
other two 

Lieutenant Two i inch stripes 

Lieut (jr grade) One i-lnch stripe with one i-lnch stripe above it 
Ensign One i inch stripe 

r the gold lace to be woven 
Chief warrant officer One i^mch stripe J at intervals of a inches 
Warrant officer One i-mch stripe 1 with dark-blue silk thread 

in widths of i-inch 

Sleeve markings (corps devices) of the commissioned grades 
and line warrants are listed as follows 

Line officers Five pointed gold star 

Medical officers A spread oak leaf, embroidered 

in gold, surcharged with acorn, 
embroidered in silver 

Supply officers A sprig of three oak leaves and 

three acorns 

Chaplains A Latm cross 

Naval constructors A sprig of two live oak leaves, 

spreading with an acorn on the 
stem between the leaves 

Civil engineers Two sprigs of two live-oak leaves 

embroidered m gold and an acorn 
embroidered in silver in each spng 
Chief boatswain and boatswain Two crossed foul anchors 
Chief gunner and gunner Flaming spherical gold shell 

Chief machinist and machinist A three-bladed gold propeller 

Uniforms worn b> enlisted men of the United States navy 
consist m general of the conventional seaman’s overshirt or 
jumper, with trousers that flare slightly at the bottom The 
various enlisted ratings are indicated by rating badges worn on 
the sleeve midway between shoulder and elbow, consisting of an 
eagle chevrons, and speciality marks The chevrons mdicate the 
rank or chss of the petty or non commissioned officer, while the 
speciality marks indicate, as the name implies, the branch m 
which the individual has been rated Enlisted men, other than 
petty officers, wear what is known as a branch mark, consisting 
of a stnpc of braid, white for the seaman branch and red for 
the engineer branch, extending entirely around the shoulder 
seam of the jumper 

Detailed description, accompanied by photographic plates of 
the various naval uniforms of the United States, together with 
regulations defining the occasions upon which worn may be found 
m a publication known as the Umform Regulations, United States 
Navy, issued to members of the naval service and purchasable 
at the Government Printing Office, Washington, D C 

(R H Le ) 

UNION, a town of South Carolina, USA, the county-seat 
of Union county, 65 m N W of Columbia, on Federal highway 
176, and served by the Buffalo, Union Carolina and the Southern 
railways Pop 6,141 m 1920, 30% negroes It is m the beautiful 
Piedmont region, near the foot of the Blue Ridge, and is one of 
the important textile manufacturing centres of the State, with 
cotton mills operating over 200,000 spindles and 4,700 looms in 
1928 

UNION CARBIDE AND CARBON CORPORATION 

was organired m the State of New York on Nov i, 1917, with an 
authorized capital stock of 3,000 000 shares, without par value, of 
which 2 742 072 were outstanding on Jan i, 1929 It is a holding 
company owning all the common stock of over 35 subsidiary 
operating companies The subsidiaries have been pioneers in the 
important industries in which they are engaged Their raw mate- 
rials are basic, including limestone, silica, coal, iron, oxygen, ores 
of metals, graphite, rare earths, air, rare gases, natural gas and 
petroleum From these have been developed a highly mter-related 
list of products essential in peace and war They maintain large 
iaboratonts for fundamental scientific research and the develop- 
ment of new products and processes They manufacture and sell 
carbide and acetylene, and apparatus for their utibzation They 
have perfected the separation of oxygen, m vast quantities from 
the air 

Subsidiaries in the United States, Canada and Norway arc the 
largest manufacturers of ferro alloys These alloys, as ferro-sih- 
con, ferro-chromium, ferro-manganesc, siheo-manganese, ferro- 
tungsten, ferro vanadium, and zirconium alloys, impart greatly im- 


proved propertiet to steels Practically all steela areftreated with 
oua or more of such alloys as a purifier or for producing the supe- 
nor quality steels extensively used m modem manufacture An- 
other senes of alloys are manufactured under the trade name SteU 
lite Such alloys are of extreme hardness and have the ilnusual 
quahty of being tougher at red beat than when cold, they neither 
rust nor stain and are highly resistant to chemical corrosion SteL 
lite tools have remarkable cutting qualities Subsidianes also pro- 
duce metals, such as silicon, chromium and manganese for the 
aluminum and other non-ferrous industries , as well as a wide va 
riety of carbon products, including carbon electrodes for electric 
furnaces, and as a source of light for motion picture photography, 
streets and factories and for therapeutic purposes, brushes for 
dynamos, motors, generators and other electrical apparatus, dry 
ceils for domestic and ignition purposes, flashlights and flashlight 
batteries, carbon specialties for many uses, and dry batteries for 
radio receiving sets They also produce many chemicals, the prin- 
cipal of which are ethylene dichlonde, ethylene glycol, die- 
thylene glycol, acetone and celiosolve used as solvents or in- 
termediates m the rubber, explosive, artificial silk, lacquer and 
vamish industries Ethylene glycol is also sold as an anti freeze 
compound Hydrocarbon gases, such as pyrogen, used m the metal 
cutting process, and pyrofax, a portable fuel for industrial and 
domestic use, are also produced 

Early m 1929 subsidiaries had in continuous operation 14S 
plants They had over 100 sales offices and 343 warehouses, 
and owned mines, quarnes and other sources of raw materials 

(W M B) 

UNION-CASTLE MAIL STEAMSHIP CO LTD, a 

British jomt-stock company combmmg long established steam- 
ship lines and in 1928 owning 41 vessels aggregating 340,090 gross 
tons The present company was formed m 1900 Of the two chief 
firms which it incorporated, the Umon Steam Collier Co dated 
back to 1853, while the Castle Line, its other component, was 
founded by Sir Donald Currie, G C M G , in 1862 

In 1900, the Castle Lme and the Union Line were amalgamated 
under the management of Donald Curne and company Sir 
Donald Cume died in 1909 and in 1912 Donald Currie and com- 
pany retired from the management of the line, the Royal Mail 
and allied compames purchasing it, Sir Owen Phihpps (now Lord 
Kylaant) becoming chairman Sir Owen at once proceeded to 
the Cape, where he arranged a new mail contract 

The authorized capital of the company is £8,240,000, consisting 
of 24,000 £10 4i% preference shares issued and paid, 5,000,000 
£i preference shares (of which 1,000,000 6 % “A” shares and 
1,500,000 6i% shares are issued and paid), and £3,000,000 
ordmary shares or stock, £2 740000 stock being issued and paid 
There is also £2,000,000 6 % debenture stock, repayable in 1934 

(L C M) 

UNION CITY, a city of Hudson county, New Jersey, USA, 
i m W of the Hudson nver, opposite New York city, on high 
ground above Wethawken, between Hoboken and West New 
York Railroad facilities are provided through Hoboken, Wee- 
hawken and Jersey City Pop (1920) 60,725 (33% foreign-bom 
white), 1928 local estimate 76,000 It is an important silk-manu- 
factunng centre The assessed valuation of property for 1938 was 
$72,100,462 Umoji City was formed in 1925 by the consolidation 
of Town of Umon (incorporated 1864) and West Hoboken (incor- 
porated as a town in 1884), which m 1920 had populations of 
20,651 and 40,074 respectively 
UNIONIST PARTY? see Conservative Party 
UNION LEAGUE OF AMERICA, THE, sometimes 
called the Ldyal League, was an organization for political pur- 
poses of Northern whites, later of Southern blacks, which orig- 
inated m Ohio m 1862 when the Confederate military successes 
and political disaffectioii in the Northern States znade the qut- 
look for the North seem doubtful Within one year it had 
spread over 18 Northern States and among the Unionists of 
the South The order raised troops, paid their expenaesi sent 
supphes to the field and distributed pohtical literature. At the 
close of the war it worked for radical reconatruction ^f the 
Southern States, punishment of the Southern leeders, eonftsqa- 
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tton of property and negro suffrage The Southern Unionists 
hoped to tnake it the nucleus of a new political party, but this 
was frustrated by the admission of the blacks for pohtical pur- 
poses, after which the Southern whites generally deserted the 
league After the Freedmen’s Bureatu agents and other Northern 
whites obtained command of the league in the South it became 
simply a machine to control the negro vote The league 
died out about 1870, but not before it had succeeded, with the 
Freedmen’s Bureau and other forces, m permanently arraying 
the blacks and whites into opposing pohtical parties 
UNION OP SOCIALIST SOVIET REPUBLICS, THE 
(USSR), the official title of the State compnsing most of the 
territories of the old Russian empire The constitution of the 
USSR, a change of the Soviet constitution adopted on July 
10, 1918, was settled at a conference in Moscow on Dec 30, 1922, 
between delegates of the Russian, Ukrainian, White Russian and 
Transcaucasian Soviet Republics To these were added in 1924 
the Uzbek and Turcoman Soviet Republics The Union also con- 
tains 18 “autonomous regions'' and the following autonomous re- 
publics Moldavia, Bashkir, Tartar, Kirghiz, Dagestan, Crimea, 
Yakutsk, Karelian, German Volga Settlements, Buriat (Caucasus) 
Mountains, Georgia, Azerbaijan and Armenia are constituent 
republics of the Transcaucasian Federal Republic 

All of these republics are controlled by the Communist Party, 
and have a Soviet constitution Employers and pnests are ex- 
cluded from voting and the government is officially declared to be 
the dictatorship of the proletariat The population m 1926 was 
132,000,000 and the area 7,o4i,i2osqm The government is 
nominally vested m a Soviet Congress representing all States of 
the Union But the effective representative organ is the “Union 
Central Executive Committee" elected by this Congress The 
executive body of the Committee is the Union Council of People's 
Commissaries (See Russia, Sovifiism ) 

UNION PACIFIC RAILROAD SYSTEM extends from 
the Missouri nver at Council Bluffs, Omaha, and Kansas City, 
via Denver, Cheyenne, Ogden and Salt Lake City, to Los Angeles 
and the Pacific ocean m the south west to Portland, Ore , and to 
Olympn, Tacoma and Seattle on Puget sound m the north west 
(and in connection with the Central Pacific, to San I rancisco and 
central and northern California) The system embraces a total 
of 9,677 m of railroad in 13 States, owned and operated by the 
Union Pacific Railroad Company, a Utah corporation, and sub- 
sidiaries controlled through stock ownership The mam line be- 
tween Council Bluffs, la , and Ogden and Salt Lake City, Utah, 
1,027 m , 18 double tracked, besides approximately 500 m m other 
sections The system owned as on Dec 31, 1927, 1,785 locomo- 
tives, 1,392 passenger cars, 57,877 freight cars and a one half 
interest m Pacific Fruit Express Company, which owned 35,841 
refrigerator cars 

The origmal company was incorporated m 1862 under an act of 
Congress, approved by President Lincoln, providing for the con- 
struction of railroads from the Missoun river to the Pacific as a 
war measure and for the preservatiofl of the Union Constructed 
westwardly from Council Bluffs, and from Kansa*^ Citv via 
Denver, the connection of the line with that of the Central Pacific, 
constructed eastwardly from San Francisco bay, at a point 53 m 
W of Ogden, May 10, 1869, completed the first transcontinental 
railroad 

Settlement of the terntones traversed was slow, construction 
of other railroads throughout the west rapid, and the growth of 
unrestricted and destructive competition disastrous, m the busi- 
ness depression of 1893 the company Went into receivership and 
the Government and other mortgages were foreclosed The proper- 
ties Were reorganized by E H Marriman and associates, the pres- 
ent company incorporated July 1, 1897, assumed operation Feb t, 

(C R G) 

UNIONTOWN5 a city of south-western Pennsylvania, U S A„ 
so m S by E of Pittsburgh, the county seat of Fayette county, 
on Federal highways 40 and 119* at an altitude of 1,020 feet It w 
served by the Baltimore and Ohio and the Pennsylvania railways 
Pop. (19^0) 15,69:^ (82% native white), 1928 local estimate 
il^oo« A i^vemment airport and a commercial landing field are 


near by A village was laid out here m 1776 on land belonging to 
Henry Beeson It was incorporated as a borough m 1796, as a 
city m 1916 and has a commission form of government On the 
Old National road, 8 m E of Uniontown, a monument marks the 
spot where Gen Braddock met defeat and received his mortal 
wound Two miles farther east is the site of Ft Necessity, built 
by Washington m 1754 

UNITARIANISM. a system of Christian thought and re 
hgious observance, deriving its name from its doctrine of the 
single personality of God the Father in contrast with the Trim 
tanan conception of His threefold being as Father, Son and Holy 
Spirit But the significance of the movement is imj^erfectly in 
dicated by its name Its real importance lies in its teachings 
concerning mankind and the nature and work of Jesus Christ 

Free Study of the BiblCw — The movement cannot be traced 
to any single teacher or any specific date, it had its sources in 
the thoughts of many minds m many lands 

During the 17th century separate religious communities arose 
in Poland (now extmet) and in Hungary (Transylvania, now part 
of Rumania), standing for Unitarian Christnnitv, though not 
under that name, and afterwards m England ind in America 
when the name came into general use These societies took 
seriously the rule of “the Bible and the Bible only " And it the 
end of the following century we find the English Unitanans, in 
the petition presented to parliament m 1792, explaining Ihiir 
position by saymg that they conceived it to lie “their duty to 
examine into and interpret the Holy Scriptures for themselvts, 
and their nght publicly to declare the result of their encjuincs " 

A Two fold Tradition.^ — In the history of the movement two 
factors stand out as equally characteristic, distinctive and essen 
tial the demand for personal religious freedom, and the demand 
for clear, distinct and coherent religious thought md teaching 

(1) The demand for personal religious freedom so fir as Eng 
land IS concerned, can be traced directly to the Act of Uniformity 
(1662), under which 2,000 clergymen were depnved of thcir 
livings Richard Baxter (gv) represents the spirit of the ejected 
ministers at its best He had no idea of complete tok ration, but 
he stood for the endeavour to find a basis of agreement by reduc- 
ing the number of the essentials and fundamentals The influence 
of this endeavour, with its implied comprehensiveness and recog 
nition of degree-s of certainty, went on working after his death 
and led to results undreamt of in his day This history of a large 
number of Churches in England, whose members now profess 
Unitananism begins with the ejection of 1662 

(2) Some of the ejected clergy, m the exercise of their free 
dom arrived at the conviction that “the Tnmtanan scheme" (by 
which they meant the whole scheme of salvation with its doc 
trines of inherited giult, eternal pumshment and vicarious atone 
ment) was no part of essential Chnstiamty The advocacy of 
Joseph Priestley (gv), and the withdrawal of Theophilus Lmd 
sey (1723-1808) from the Church of England to establish a 
Unitarian church m London (Essex street Strand, 1774) aroused 
the liberal dissenters to consider their position, and to a large 
extent they found that they had grown into Unitarian Christianity 

There were also various mterests which they had in common, 
m which they were threatened with serious injury The penal 
laws against deniers of the Tnnity were not reiae^iled until 1813, 
and the Corporation and Test Acts (against all dissenters from 
the National Church) not until 1828 The general desire for 
more united and effective action led to the formation of the 
British and Foreign Umtanan Association m 1825 by the amal 
gamation of three older societies for hterature (1791), mission 
work (1806), and avil rights (1818) 

Changing Baaes of Belief* — ^At the beginning of the 19th 
century Umtanan Christianity was, broadly speaking, a biblical 
religion, accepting miracles, and rejecting creeds, not as incred- 
ible but as non-bibhcal, resting its hopes on an external revelation, 
and attaching Uttle importance to what it regarded as the uncer 
tain influences and promises of “natural religion ” Then this 
system in its turn gave way to a revised theology which was part 
of the changed outlook on the world and human history, due to 
the development of scientific and historical knowledge during 
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the igth century A steady movement of doctrine can be traced 
among English Unitarian ministers and laymen, influenced by the 
personality and teaching of William Ellery Chanmng (1780- 
184?) and Theodore Parker (1810-60) from New England, and 
J J Taylcr (1797-1869), J Hamilton Thom (1808-94), and 
above all, James Martineau (1805-1900), in England The result 
of that movement has been that Unitarians no longer find the 
scat of authonty only within the pages even of the best and 
broadest of books but m religious history and eiqjenence, inter- 
preted by the reason and conscience of mankind 

The past history of the Unit? nan movement has stamped cer- 
tain characteristics on its life Many of its founders were forced 
into exile by exclusion from the larger historic Churches of 
Chnstendom, and this, together with its subsequent denomina- 
tional history, has infused a certain habit of mind — of independent 
judgment, of bringing opinions to the bar of strong common 
sense, of proving all things and holding fast that which is good 
But the need of more effective corporate union is being deeply 
felt, and has led to the recent union of the principal denomina- 
tional organintions in a new and representative body, the “Gen- 
eral Assembly of Umtirnn and I ree Christian Churches” (1928) 

BiiuiooRAiirv — Bor statintiral and other information see Year Book 
of the General Assembly of Unttanan and free Cknsttan Churches 
(1929 sea , continuation of the Lssix Hall Year Book 1890-1928) 
For the umtarian point of view sec H Gow, Vmtartamsm (1927), 
1 F Carpenter (edit by), Freedom and Truth (192s) , S H Mellonc, 
Tht Price of Progress (1924), J Drummond, Studies m Christian 
Doctrine (1910) , J B Cin^enter, James Martineau A Study (loos) 
On the history of the mo\ement, see E M Wilbur Our Unitarian 
Heritage (ig 0) , and more briefly in J F Carpenter, Unitariamsm 
a Histone Surve\ (192 0 . and W G Tarrant 7 he Unitarian Move- 
ment O910) , with special reference to the period i82«;-i92S, S H 
Mellone, Liberty and Religion (1925) (S H M) 

UNITED STATES 

Unitariamsm in the United States followed essentially the 
same development as in England, and passed through the stages 
of Armimamsm, Ananism, anti tritheism to rationalism and a 
modernism based on a large minded acceptance of the results of 
the sclent ilie ind comparative study of all religions As early as 
the middle of the i8th century Harvard college represented 
the most advanced thought of the time, and a score or more of 
tlcrgymen m New England were preaching what was essentially 
Unitariamsm The most prominent of these men was Jonathan 
Mayhew (1720-66), pastor of the West church m Boston from 
1747 to 1766 

The first official acceptance of the Unitarian faith on the jxirt 
of a congregation was b\ King’s chapel in Boston which settled 
lames Freeman (17S9-18SS) in 178* ind revised the Book of 
Common Prayer into a mild Unitarian liturgy in i78‘> Unitarian 
congregations were organized at Portland and Sico in 1792 by 
Thomas Oxnard in 1800 the I irst church in Plymouth accepted 
tht more liberal fiith Joseph Priestley came to the United 
States in 1794, and organized a Unitarian church at Northumber- 
land Pa , in the same year, and one at Philadelphia in 1 796 His 
writings had a tonsiderable influence Thus from 1725 to 1825 
i more tolerant belief was developing in New England, and to 
some extent elsewhere 

William Ellery Chanmng was settled over the Federal Street 
Congregational church Boston, 1803, and in a few years he 
became the leader of the Unitanan movement At first mystical 
rather than rationalistic in his theology, he took part with the 
‘Catholic Christians ’ as they called themselves, who aimed 
It bringing C hristiamty into harmony with the progressive spirit 
of the time His essays 7 he System of Exclusion and Denuncta- 
tion tn Religion (1815) and Objections to Unitanan Chnstiamty 
Constdtnd (1819), make him a defender of Unitariamsm The 
Unitarian movement has grown slowly, and its influence has 
been chiefly exercised through general culture and the better 
literature of the country Many of its clergymen have been 
trained m other denominations, but the Harvard divinity school 
was distinctly Unitarian from its formation m 1816, to 1870, 
when It became an unsectanan department of the university 
The Meadville theological school was founded in MeadviUe Pa , 


m 1844, and in 1926 was removed to Chicago The Pacific 
Unitarian school for the ministry at Berkeley, Cahf , was estab- 
hshtd m 1904 The Tuckerman school m Boston gives traimng 
for parish assistants and directors of religious education 

Periods of Unitarian Thoughtw^-Umtanan thought in the 
United States has passed through three periods The first, from 
1800 to 1835, was formative, mainly influenced by English phi- 
losophy, semi supernatural, imperfectly rationalistic, devoted to 
philanthropy and practical Christianity Dr Chanmng was its 
distinguished exponent The second, from 1835 to 1885, pro 
foundly influenced by German idealism, was increasingly ration- 
alistic, though Its theology was largely flavoured by mysticism 
The leaders of this second period were Emerson and Theodore 
Parker 

The third period, beginning about 1885, has been one of 
rationalism, recognition of universal religion, large acceptance 
of the scientific method and ideas and an ethical attempt to 
realize the higher affirmations of Christianity It has been marked 
by harmony and unity to a degree found in perhaps no other 
religious body, by steady growth m the number of churches and 
by a widening fellowship with all other progressive phases of 
modern religion This last phase has been shown m the organiza 
tion of the International Council of Unitarian and other Liberal 
Religious Thinkers and Workers at Boston on May 25, 1900, 
“to open communication with those m all lands who are striving 
to unite pure religion and perfect liberty, and to increase fellow 
ship and co operation among them ” This council has held 
sessions in London (1901), Amsterdam (1903), Geneva (1905), 
Boston (1910), Pans (1913), Boston (1920), Leyden (1922) 
and Prague (1927) Since 1910 its title is International Congress 
of Free Christians and other Religious Liberals During this 
period the influence of Emerson has become predominant 

Beyond Us own borders the body has obtained recognition 
through the public work of such men as Henry Whitney Bellows 
and Edward Everett Hale, the remarkable influence of James 
Freeman Clarke and the popular power of Robert Collyer In 
1927 the number of Unitarian churches in the United States and 
Canada (whose churches arc affiliated with the American assoei 
ations) was 42., with 491 ministers Adherents in the United 
States in 1927 numbered 131,912 Ihe periodicals are Thi 
Christian Register ^ weekly, Boston, Unity, weekly, Chicago, 
Pacific Unttanan, San Francisco 

See Joseph Henrv Allen Our Liberal Mooement in Thtology (Bos 
ton 1882) and Sequel to our Liberal Movement (Boston, 1897) , John 
White Chadwick Old and New Umtarian Relief (Boston 1894) See 
especialh Chadwicks 'William Eller v Chanmng (1903) , Unitariamsm 
its Origin (ind History, a course of Sixteen Lectures (Boston 1895) 
also George Willis Cooke Umtarianism tn America a Htstorv of its 
Origin and Development (Boston, 1902) , Ephraim Emerton Unitarian 
Thought (iqit), Earl M Wilbur Our Unitarian Heritage (Boston 
1925) Francis A Christie, “Unitariamsm” in the American Journal of 
7 heology, Oct, i9i7> reprinted m Freedom and Truth (igas)* and 
Unitanan Year Book (Boston) (J H L ) 

UNITED BRETHREN IN CHRIST, an American re 
hgious sect which originated m the last part of the i8th century 
under the leadership of Phihp William Otterbem (1726-1813), 
pastor of the Second Reformed church m Baltimore, and Martin 
Boehm (1725-1812), a Pennsylvanian Mennonite of Swiss de- 
scent Otterbem and Boehm licensed some of their followers to 
preach and did a great work, especially through class meetings of 
a Wesleyan type, in 1789 they held a formal conference at Balti- 
more, and in 1800, at a conference near Frederick City, Md , 
the Church was organized under Us present name,, and Otterbem 
and Boehm were chosen Us first bishops or superintendents 

The liberal branch had 3 135 organizations m 1927 with a total 
membership of 401, 553 Tfiw body carries on missions in West 
Africa (since 1855), Japan, China, the Phihppmcs and Porto 
Rico It has a publishing house (1834) and Bonebrake theological 
seminary (1871) at Dayton, O , and supports Otterbem umv^irsity 
(1847) at Westerville, 0 , York college (1890) at York Neb , 
Philomath college (1867) at Philomath, Ore , Lebanon Valley 
college (1867) at Annville, Pa, Central university (1907) at 
Indianapolis, Ind , and Kansas City university (1924) at Kansas 
City, Kan The “Old Constitution” body had 572 organizations 
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m 1906 with a tofil membership of 21,401 It has a publishing 
house at Huntington, Ind 

Bibi^iooraphY — See W J Shuey, Year-Book of the United Bretk 
ren in Chnst (from 1867) , A W Drury, Ltfe of Phikp WilUam 
Otterbein (1884) , E L Shucy, Handbook of the United Brethren tn 
ChnU (1893), D Berger m vol xii of the ^‘American Church 
History Senes** (1894), and D Berger, History of the Church of the 
United Brethren (1897) 

UNITED FREE CHURCH OP SCOTLAND, a religious 
organization, representing the union made in 1900 between the 
Free Church of Scotland (except a dissentient section who sep- 
arated off and retained the name of Free Church) and the United 
Presbyterian Church (See Free Church of Scotiand and 
United Presbyterian Church ) 

The first moderator was Dr Robert Rainy (qv) The Free 
Church brought into the union 1,077 congregations, the United 
Presbyterians 599, the revenue of the former amounted to 
£706,546, of the latter to £361,743 The United Church has 
three divinity halls, at Glasgow, Edinburgh and Aberdeen, served 
by seventeen professors and five lecturers 

The minority of the Free Church who had refused to join the 
union lost no time in testing the legality of the act of the majority 
in entering it Their summons, dated the 14th of December 1900, 
claimed that m uniting with the United Presbyterian Church, 
which did not hold the principles of the Free Church, the majority 
had forfeited the right to the property of the Free Church, which 
must be judged to belong to the minority who remained faithful 
to the principles of the Free Church and were that Church In 
the Scottish courts the case was decided in favour of the union 
on the 9th of August 1901, and on the 4th of Julv 1902, but, 
on appeal, the House of Lords, on the ist of August 1904, by a 
majority of five to two, reversed these decisions, and found the 
minority entitled to the funds and property of the Free Church 

Few legal decisions have occasioned so great consternation or 
such serious practical difficulties At first sight it depnved the 
majority of the Free Church section of the United Church of all 
Its material goods — churches, manses, colleges and missions, even 
of the provision for the old age of the clergy, and handed them 
over to a body which could have little prospect of making effec- 
tive use of them Nothing remained but to invoke the intervention 
of parliament to put an end to an impossible situation In Decern 
ber a commission was appointed consisting of Lord Elgin, Lord 
Kinnear and Sir Ralph Anstruther, to inquire into matters con 
nected with the two churches, while the question of interim pos 
session was referred to Sir John Cheyne, as commissioner, for 
inquiry and action The commission sat in public, and after 
hearing evidence on both sides, issued their report m April 1905 
They reported that the state of feeling on one side and on the 
other had made their work difficult They had concluded however 
that the Free Church was unable in many respects to carry out 
the purposes of the trusts, which, under the verdict of the House 
of Lords, was a condition of their holding the property, and that 
there was a case for parliamentary interference They recom 
mended that an fexecutive commission should be set up by act 
of parliament, m which the whole property of the Free Church 
as at the date of the union, should be vested, and which should 
allocate it to the United Free Church, where the Free Church 
was unable to carry out the trust purposes The Churches (Scot- 
land) Act, which gave effect to these recommendations was 
passed on the nth of August 1905 The allocation of churches 
and manses was a slow business, and involved litigation, but at 
length was earned through (See Free CHUitcH of Scotland ) 

The United Free Church, after rearrangement of the Synods 
and Presbyteries, has 12 Synods and 63 Presbyteries, and 2 Con- 
tinental Presbytenes The Supreme Court is the General Assem- 
bly, which meets the third week of May every year at the same 
time as that of the Established Church and of the remanent Free 
Church of Scotland In the year ending Dec 31, 1926, there were 
1,449 congregations and 46 preaching stations The total mem- 
bership was 53 b, 4 < 59 t there were 2,034 Sunday Schools, with 
187,545 scholars and 24,784 teachers In 15 Foreign Mission 
Fields there are 430 European Mission Agents and 5 773 native 
pastors, evangelists, and teachers, including in both cases those 


of the Women *s Foreign Mission The amount raised on the field 
m 1925 was £303,361 The mtome of the Church at the close of 
financial year 1926 amounted to £1,543,648 (See also Scotland, 
Church of ) 

UNITED FRUIT COMPANY was incorporated m New 
Jersey, on March 30, 1899 It is engaged m the production and 
transportation of tropical products principally bananas sugar, 
cacao and coco nuts Its fruit is earned to U S ports by a fleet of 
62 vessels and is sold there and in Canada by its subsidiary 1 ruit 
Dispatch Company, m Great Britain and the Continent its fruit 
IS transported and sold by Elders and Fyffes Ltd , its English 
subsidiary, which operates a fleet of 34 ships Sugar from its 
Cuban plantations is refined and distributed by its subsidiary, 
Revere Sugar Refinery at Boston, Mass 

The company operates 1,600 m of railways, 671 m of tram- 
ways, 3,000 of telephone and telegraph lines, owns 1,900,000 ac of 
land, 437,000 of which are cultivated, and leases 152000 ac of 
which 32 000 are cultivated It maintains a weekly passenger 
freight and mail service between the ports of the United States, 
Europe Cuba, Jamaica, Guatcmila Panama, Colombia, Costa 
Rica, Honduras and British Honduras, and a highly developed 
radio service 

In 1927 the company paid m wiges to the nationals of the 
countries in which it operates $24 000 000 An equal amount was 
spent m the purchase of fruit from pnv ite growers 

The United I ruit Company had in 1928 ^6000 stockholders 
and 70000 employees a great many of whom own, or are sub 
scribcrs to, the company’s stock The stock and surplus on Dec 
31, 1927 represented by 2,500,000 shares outstanding (no par 
value) was $181,028,729 It has had no bonded debt for many 
years (V M Cu ) 

UNITED KINGDOM OF GREAT BRITAIN AND 
IRELAND, the title of the former political unity composed of 
England, Wales, Scotland and Ireland officially adopted on Jan 
I, 1801, when the Act of Union between Great Britain and Ire 
land came into force The name Great Bntiin has been used 
since the union of the kingdoms of England and Scotland in 1707 
as the official designation of the united countries 

When, m 1922, 26 Irish counties were severed from the United 
Kingdom and erected into a dominion of the British empire un 
der the name of the Irish Free State, no provision was made m 
the act for any change m the royal style or in the title of the 
imperiil parliament It even seems to have been assumed that the 
Free State was to remain technically part of the United Kingdom 
for m sec 2(1) of the Free State Constitution Act we read that 
“Goods transported during the current year from or to the Irish 
Free State or from any other part of the United Kingdom or the 
Isle of Man shall not ” From 1922 onward, however, the 
title of the United Kingdom of Great Britain and Northern Ire- 
land was frequently used m oflicial documents to designate those 
parts of the British Isles represented m the imperial parliament, 
meeting at Westminster 

In the report of the inter imperial relations committee of the 
Imperial Conference of 1926 it was suggested that m view of new 
constitutional developments the words “United kingdom” should 
be omitted from the royal style, which should run “George V 
by the Grace of God, of Great Britain, Ireland, and the British 
Dominions beyond the Seas King, Defender of the Faith, Em 
peror of India ” By the Royal and Parliamentary Titles Act 
1927 (17 Geo 5 ch 4), accordingly the king was authonzed to 
change tie style and titles of the Crown by royal proclamation 
This was done, on May 13, 1927, by a proclamation adopting the 
recommendation of “the representatives of our Governments in 
Conference,” and dcclarmg that in the Latin style “Magnae 
Britanniae, Hiberniae” should henceforth be used, and in the Eng 
lish style “Great Britain, Ireland and ” instead of “the United 
Kingdom of Great Britain and Ireland ” 

By the same act of parliament (2, i) it was enacted that “Par 
hament shall hereafter be known as and styled the parliament of 
the United Kingdom of Great Bntam and N'orthern Irehnd 
(See also, Great Britain, Engiand, Ireland, Ireland 
Northern, Irish Free State, Scotland Wales) 
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UNITED METHODIST CHURCH, or United Method- 
ists, an English Nonconformist commumty formed m 1907 by 
the union of the Methodist New Connection (1797), the Bibic 
Christians (1815), and the United Methodist Free Churches 
(1857) The act of parliament which enabled this amalgamation 
received the royal issent on the 26th of July 1907 The union 
was completed on the i6th of September 1907 in Wesley’s 
Chapel, City Road London (tor recent statistics concerning 
this religious body, 4^1. Methodism ; 

UNITED METHODIST FREE CHURCHES, an Eng- 
lish Nonconformist community merged since 1907 m the United 
Methodist Church (g v ) 

UNITED PRESBYTERIAN CHURCH (of Scotland) 
This Presbyterian organization, merged since 1900 in the United 
hree Church of Scotland (see above), was formed in 1847 by the 
union of the United Secession and Relief Churches 

The general causes which led to the first great secession from 
the Church of Scotland as by law established m 1688, are 
indicated in the article Scotland, Church or Its immediate 
occasion rose out of an act of assembly of 1732, which abobshed 
the last remnant of popular election by enacting that, in cases 
where patrons might neglect or decline to exercise their right of 
presentation the minister was to be chosen, not by the congre 
gation, but only by the elders and Protestant heritors The act 
itself had been passed by the assembly, although the presbyteries 
to which It had been previously submitted as an overture had dis 
approved of it by a large majority , and m accordance with a pre 
vious act (1730), which had taken away even the right of 
complaint, the protests of the dissentient majority were rejected 
The protests however were vigorously renewed by Ebenezer 
Erskine minister of Stirling He wis soon joined by other 
ministers, who in December 17^3 constituted themselves into a 
presbytery, disowning the authority of the general assembly The 
members of the “Associate Presbytery” and its adherents steadily 
increased, until m 1745 there were forty five congregations under 
Its jurisdiction, and it was reconstituted into an “Associate 
Synod ’ A violent controversy respecting the religious clause of 
the oath taken by burgesses in Edinburgh, Glasgow and Perth 
(‘ I profess and allow with my heart the true religion presently 
professed within this realm and authorized by the laws thereof”), 
resulted in April of 1747 in a “breach,” when two bodies were 
formed, each claiming to be the “Associate Synod”, those who 
condemned the swearing of the burgess oath as sinful came to be 
popularly known as “Anti burghers,” while the other party, who 
contended that abstinence from it should not be made a term 
of communion, were designated “Burghers ” The Associate (Anti 
burgher) Synod held its first meeting in Edinburgh on the loth 
of April 1747 It grew with considerable rapidity, and for purposes 
of organization was formed into four provincial synods, and took 
the name of “The General Associate Synod ’ The Associate 
(Burgher) Synod held its first meeting at Stirling on the i6th of 
June 1747 The number of congregations under its charge also 
increased, and m 1820 the General Associate or Anti-burgher 
Synod (to the number of 129 congregations) united with the 154 
congregations of the Associate or Burgher Synod The body thus 
constituted, “The United Secession Church,” had increased by 
1847 to 400 congregations 

in 1847 a union was formed between all the congregations of 
the United Secession Church and 118 out of 136 of the Relief 
Churches m what now became the United Presbyterian Church 
Doctrmally iheie was little difference between the Umted Pres- 
byterian Church and the I rte Church ot Scotland, and between 
1863 and 1873 negotiations were earned on for a union which 
however were fruitless But in 1896 the Umted Presbyterian 
Church again made advances which were promptly met, and on 
the 31st of October 1900 the Umted Free Church of Scotland 
cdint into existence 

UNITED PRESS ASSOCIATIONS, founded m 1907 on 
the principle of non-exclusive collection and distnbution of the 
spot news of the world, has developed an organization which 
covers the Umted States and Canada with a network of 105,000 
m of leased telegraph hnes The service also extends to 39 for- 


eign countries The management claims that the full leased wire 
service is used (1929) by 507 daily and Sunday newspapers, with 
limited service going to 339 additional clients The founder was 
the late E W Senpps, pioneer American newspaper pubhsher, 
whose group of papers, numbenng 25 m as many cities of the 
United States, is now known as Scripps-Howard newspapers 
United Press was created from the merger of the Senpps McRae 
Press Association and the Publishers’ Press Association Senpps 
opposed the principle of exclusive news franchises, granting none 
and seeking none United Press serves evening and morning and 
Sunday newspapers with news of every description In some 50 
bureaux or branch offices staff employees collect and distribute the 
news of various prescribed terntones and feed trunk-line wires 
which carry the reports to the general clientele Bureaux are 
maintained in every important capital of the world The principal 
foreign bureau is in London News is distributed m Great Britain 
by the British United Press, organized m 1922 The London 
bureau also serves clients m Spam, Italy, France and the Orient 
The Berlin bureau serves newspapers m Central Europe Modern 
means of communication are employed and the management 
claims an annual expenditure of $4,500,000 for the collection and 
distnbution of news The general headquarters are in New York 

(M E P) 

UNITED PROVINCES OF AGRA AND OUDH One 

of the nine major provinces of British India, and second only to 
Bengal in population (45,375»787 m 1921) Marching with Tibet 
and Nepal along its north and north east borders, it covers a com 
pact area of 106,295 sqm , and imbedded in it are the three 
Indian States of Rampur, Tcbri-Garhvval and Benares Including 
them, the province comprises the whole of the upper part of the 
Gangetic basin, from the Himalayas and the Punjab border to the 
Vindhyan plateau and the rice lands of Bihar, an area roughly 
corresponding to the Hmdostan of the old Muslim chroniclers 
To this it adds the great semi circular tract, watered by the Gogra 
and the Gumti, which was formerly the kingdom of Oudh 

Physical Aspects — ^At one end the province rises into the Him 
alayas and includes, at one extreme, some of the grandest of the 
peaks which look out upon upper Asia At the other extreme, 
where it borders on Central India, it has a fringe of rough, broken 
and picturesque country Apart from these, however, it is a level 
and somewhat monotonous expanse, well drained, closely culti 
vated and studded with villages, the number of which (nearly 
105,000) far exceeds that in any other province, many of them 
standing high on the debris of older sites, have the air of fortified 
places, and the fine m ingo groves which often adjom them redeem 
the bareness of the surrounding plain 

The flora of the forests is rich and varied The sal tree yields 
the most important timber, the hard wood of the shtsham is also 
valuable, and several other limber trees afford materials for fur- 
niture or roofing shingle Among the scattered jungles in various 
parts of the province, the mahm tree is prized alike for its edible 
flowers its fruits and its timber The fauna comprises most of 
the animals and birds common to the Gangetic plain, but the wild 
elephant is now practically unknown, except when a stray specimen 
loses its way at the foot of the hills Tigers are now found m any 
numbers m the farat only Leopards still haunt the cane-brakes 
and thickets along the banks of the rivers, and mlgat and antelopes 
abound Game birds consist of teal and wild duck, snipe, jungle 
fowl and peacock 

The Ganges and its great affluents, the Jumna, the Ram 
ganga and the Gogra, rise in the Himalayas, and meet within the 
province In addition there are the following secondary streams 
the Kalinadi afid the Hmdan flow through the Doab, the Chambal 
mtersects the trans Jumna tract, in Bundelkhand the prmcipal 
streams are the Betwa and the Ken, the Ramganga, rising in 
Garhwal, pursues a tortuous course through Rohilkhand, the 
Gumti flows past Lucknow and Jaunpur to join the Ganges, the 
trans Gogra region is divided into two nearly equal parts by the 
Rapti These rivers are constantly modifying the adjacent lands 

CHmate.—The climate as a whole is hot and dry The Hmaa- 
layan districts of course are cool, and have a much greater rfunfaU 
than the plams They are succeeded by a broad submontane 
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belt, the tard, which bears the reputation of being the most un- 
healthy in all India, and m many parts only the acclimatized 
abongines can withstand its deadly malaria The plain country is 
generdly warm and dry, the heat becoming more oppressive as 
the general level of the country sinks towards Allahabad and 
Benares, or among the hills of Bundelkband The rainfall vanes 
from 30 to 44 inu in the plains, increasing gradually towards the 
Himalaya The temperature in the hot season ranges from 86® 
to 1 1 5® F, and even higher, in the shade 
lUAeriUs and Agriculture t-Owing to the loamy nature of 
the soil, few minerals of any kind are found, and the chief under- 
ground product IS the abundant nodular hmestone (kankar) which 
IS used for road making Iron and coal exist m the southern hills, 
but not in paying quantities, and there are traces of old iron- 
workings m the lower Himalaya The course of Ullage com- 
prises two principal harvests the khartf, or autumn crops, sown 
m July and reaped in October or November , and the rabt, or spring 
crops, sown m October or November and reaped in March or 
April The great agricultural staple is wheat, but millets, nee, 
barley and pulses art also largely cultivated Speaking broadly, 
nee and oilseeds predominate m the eastern and sub Himalayan 
districts, millets and cotton in Bundelkband and wheat in the 
greater part of the Gangetic plain Sugar cane, condiments and 
tobacco are locally important, and a httle tea is grown in the 
submontane districts of Almora Garhwal and Dehra Dun 
Land Tcnuirc.^ — Owing to historical reasons, the system of land 
tenure is not uniform In the Benares division, the land revenue 
was permanently fixed m 1795, on the same principles that had 
been previously adopted in Bengal, and there a special class of 
tenants, as well as the landlords, enjoy a privileged status 
Throughout the rest of the province of Agra, temporary settle- 
ments are m force, usually for a term of thirty years, the revenue 
being assessed at one half of the '‘assets” or estimated rental 
value The settlement is made with the landholders or zamtndars, 
who are frequently a group of persons holding distinct shares in 
the land, and may be themselves petty cultivators The priv- 
ileged tenants are those possessing “occupancy” rights, de 
fined by statute All other tenants are merely tenants at-will 
In Oudh, after the convulsion of the Mutiny, all rights in land 
were confiscated at a stroke, and the new system adopted was in 
the nature of grants to the talukdars, or great landlords, who were 
thus given a status that has no analogy in the rest of India By 
smad (or patent) and by legislation the talukdars were declared 
to possess permanent, heritable and transferable rights, with the 
special privilege of alienation, either in lifetime or by will, not- 
withstanding the limits impwbed by Hindu or Mohammedan law 
In addition most of them follow the rule of primogeniture, while a 
power of entail has recently been granted The estates of taluk^ 
dors extend over more than half the total area of Oudh No 
“occupancy” rights based on continuous cultivation arc recognized 
m Oudh, but any person admitted to the cultivation of land is 
entitled to hold it for seven years at the same rent, which may not 
be advanced by more than 6i% at the end of the term 
Manufactutee. — ^The principal manufactures are those of 
sugar, metal and coarse cotton cloth Ornamental metal work is 
made at Benares Among the factories on the English model are 
the Elgin and Muir cotton mills at Cawnpore, the Cawnpore 
wool-mill, tannenes and leather factories, the Shahjahanpur rum 
distillery, and breweries at Mussoone and Naim Tal There are 
also iron and brass foundries, lac factories and oil mills 
The export trade is chiefly confined to agncultunl produce 
The principal staples include wheat, oilseeds, raw cotton, sugar, 
molasses, timber and forest produce, dry-stuffs, ghee and tobacco 
The imports consist mainly of English piece-goods, metal-work, 
manufactured wares, salt and European goods The chief centres 
of trade are Cawnpore, Allahabad, Agra, Mirzapur, Benares, 
Meerut and MOradabad 

Irrigatioil^The Doab is intersected by canals drawn from the 
great nvers The major productive works arc the upper and lower 
Ganges, the eastern Jumna, and the Agra canals The greatest 
work in the province, and one of the greatest imgation works in 
the world, is the upper Ganges canal, Which is taken from the 
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river where it leaves the hills, some 2 m above Hardwar In the 
first 20 m of Its course this gigantic canal crosses four great 
torrents, which bring down immense volumes of water in the rainy 
season The total length of the mam canal is 213 m , navigable 
throughout, and designed to irrigate 1,500,000 acres The lower 
Ganges canal is taken from the river at Narora, 149 m below 
Hardwar After crossing four great drainage lines it cui«y into 
the Cawnpore, and 7 m lower down into the Elawah, branches of 
the upper Ganges canal These branches arc now below the 
point of intersection, part of the lower Ganges canal system 
The irrigating capacity of this canal is 1,250,000 acres A magnifi 
cent new canal has just been opened, to carry the waters of the 
Sarda over Oudh 

Railways. — ^The province is well supplied with railways The 
mam line of the East Indian traverses it from end to end, on both 
banks of the Ganges, connecting with Bengal on the one side and 
the Punjab on the other, and linking up with the G 1 P line at 
Allahabad, Agra and Cawnpore Besides this broad gauge system 
there is also a metre-gauge nexus (the Bengal and North Western 
with Its associate, the Rohilkhand & kumaun), which serves the 
whole of the submontane tract and projects into Bengal, while it 
also joins with the B B &C I at Muttra The trade of the prov 
mce thus has access to the sea at Bombay Calcutta and Karachi 
Administration — Ihe province is undtr the direction of a 
Governor, with an Executive Council and Ministers There arc 
seven secretarial departments, besides a board of revenue, which 
IS theJhighest tribunal m rent and land revenue matters The legis- 
lative council is 1 18 strong I or ordinary business the province 
IS divided into 48 districts, each under a collector and magistrate, 
called also the deputy commissioner in Oudh and Kumaun , while 
the districts are grouped into nine divisions under commissioners 
The supreme judicial tribunals are the chartered high court at 
Allahabad with jurisdiction over the old Agra part of the province, 
and a chief court at Lucknow with jurisdiction over Oudh 
Population — Out of the total census of 1921, no fewer than 
38,405,624 are Hindus, and only 6,481,132 are Mohammedans, or 
84 6% and 14 3% respectively Hmdostani (or Urdu) and Hindi 
(Eastern and Western) are the chief languages 
History — If the present limits be slightly extended in either 
direction so as to include Delhi and Patna, the United Provinces 
would contain the area on which almost the whole drama of 
Indian history has been played Here lay the scene, known as 
Madhya Desa or “middle country,” of the second i>eriod of Aryan 
colonization, when the two great epics the Mahabharata and 
Ramayanaf were probably composed, and when the religion of 
Brahmanism took form Here Buddha was born, preached and 
died Here arose the successive dynasties of Asoka, of the Guptas 
and of Harshavardhana, which for a thousand years exercised 
imperial sway over the greater part of India Here ruled the 
Mogul for his most bnlliant period at Agra and at Fatehpur 
Sikri Here finally, at the crisis of the Mutiny, British dominion 
was permanently established in India 
The political vicissitudes through which this tract of country 
passed m earlier times are described under India History It 
will be sufficient here to trace the steps by which it passed under 
British rule In 1765, after the battle of Buxar, when the nawab 
of Oudh had been decisively defeated and Shah Alam, the Mogul 
emperor, was a suppliant m the British camp, Lord Clive was con 
tent to claim no acquisition of territory The whole of Oudh was 
restored to the Nawab, and Shah Alam received as an imperial 
apanage the province of Allahabad and Kora in the lower Doab, 
with a British garrison in the fort of Allahabad Warren Hastings 
augmented the territory of Oudh by lending the nawab a Bntish 
army to conquer Rohilkhand, and by mabng over to him Allaha 
bad and Kora on the ground that Shah Alam had placed himself 
m the power of the Mahrattas At the same time he receiv ed from 
Oudh the sovereignty over the province of Benares Lord Welles 
ley in 1801 obtained from the nawab of Oudh the cession of Rohil 
khand, the lower Doab, and the Gorakhpur division, thus enclosing 
Oudh on all sides except the north In 1804, as the result of Lord 
Lake’s victones in the Mahratta War, the rest of the Doab and 
part of Bundelkband, together with Agra, were secured from 
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Smdia In 1815 the Kumaon division was acquired after the 
Gurkha War, and a further portion of Bundelkhand from the 
peshwa in 1817 These new acquisitions, known as the ceded and 
conquered provinces, continued to be administered by the gov- 
ernor general as part of Bengal In 1835 an act of parhament 
authonzed the appointment of a lieutenant governor for the 
North Western Provinces, as they were then styled They included 
the Delhi territory, transferred after the Mutiny to the Punjab, 
and also (after 1853) the Saugor and Nerbudda territories, which 
m 1861 became part of the Central Provinces Meanwhile Oudh 
remained under its nawab, who was permitted to assume the title 
of king in 1819, until it was annexed in 1856 and constituted a 
separate chief commissionership Then followed the Mutiny, 
when all signs of British rule were for a time swept away through 
out the greater part of the two provinces The lieutenant governor 
died when shut up in the fort at Agra, and Oudh was only recon- 
quered after several campaigns lasting for eighteen months 
In 1877 the offices of lieutenant governor of the North Western 
Provinces and chief commissioner of Oudh were combined m the 
same person , and m 1902, when the new name of United Provinces 
was introduced, the title of thief commissioner was dropped, 
though Oudh still retains some marks of its former independence 
In 1920 the tract was created a governor’s province under the 
new constitution 

UNITED STATES (OF AMERICA), THE, tht foremost 
nation of the western hemisphere in the number and wealth of its 
people, and the second largest in area It is situated advantageously 
in the temperate zone of the North American continent (as'* 35 ' 
to 49*^ N lat ), and extends in a broad belt from the Atlantic 
ocean on the east to the Pacific ocean on the west (66° 55' to 124° 
45' W long ) On the north it is bordered by the Dominion of 
Canada, the boundary in the west being an arbitrary line at the 
49th parallel and in the east largely a natural one formed by the 
Great Lakes Ihc eastern half of the southern boundary is 
niturally defined by the Gulf of Mexico, but in the west the 
nation is separated from the Republic of Mexico by an oblique line 
following first the Rio Grande river and continuing afterwards 
generally west north west across the highlands to the Pacific ocean 
The eastern coast is separated from Europe by approximately 
3,000 miles of the Atlantic ocean which acts as a carrier for an 
enormous commerce between the two continents, but which, at 
the same time gives the United States a degree of isolation from 
European affairs which has been welcomed and which has con- 
tributed greatly to its independent growth and progress The 
Pacific ocean which separates the United States from the Oriental 
nations of the I ar East is wider, varying from 5 000 to 6,000 miles, 
but m the Hawaiian Islands (gv) the United States has acquired 
possession of an important midway stepping stone 
The United StUes consists of 48 separite and theoretically sov 
crcign States which arc joined together by a Federal Government 
to which the original 13 States delegated certain powers as out 
lined in the lederal Constitution adopted in 1787 and put in force 
in 1789 The official name “The United States of America” is in 
general usage shortened to “United States,” the term being used 
in the singular instead of a plural sense The total area of the 
nation is 3 026,789 sq m Its population in 1920 was 105 710,620, 
or 35 5 per ^q Of this number 89 7% wis white and chiefly of 
European origin The official population estimate for 1928 was 
120 013 000 In addition there are outlying possessions with a 
total area of 711,604 sq m and a population in 1920 of 12,112,543 
(For these piossessions vee Alaska, Hawaiian Islands, Phil- 
ippine Islands, Porto Rico, Guam, Virgin Islands, etc ) 

The article which follows is divided into these sections 
I Physical Geography 
II Geology 

III Climate 

IV Fauna and Ilora 

V Population and Social Conditions 
VI National Finance 
VII Industry and Commerce 
VlII Defence 

IX Constitution and Government 


X History 

The reader is also referred to the articles on the separate States 

1. PHYSICAL GEOGRAPHY 

Plan of Relief* — ^The primary features of the United State* 
are (a) a vast western highland covering a full third of the 
country, dominated by mountains of which the general trend is a 
little west of north, (6) a smaller and lower eastern highland 
south of the St Lawrence river, trending north-east-south west 
roughly parallel to the Atlantic coast, (c) a broad mtenor plain 
sloping southward and mterrupted by the smaller interior high 
land, and (d) a lowland belt bordering the Atlantic and the Gulf 
of Mexico 

Major Physiographic Divisions. — ^The eight major divisions 
are as follows, the order Being determined by the numbering of 
the physiographic provinces on the map (p 720) and in table 
pages 721 and 722 A , — the Laurentian Upland covers most of 
eastern Canada and only a small part of the United States south 
of Lake Superior, — the Atlantic Plain embraces the Atlantic 
and Gulf coastal plains, C, — the Appalachian Highlands extend 
from the St Lawrence south west to the Gulf coastal plain with 
an average width of 300 miles D, — the Interior Plains are bor- 
dered on the east and west by great highlands of the continent and 
partly enclosed on the north bv the Laurentian highland, but west 
of that they extend north to the Arctic ocean On the south these 
Interior plains give way to the Gulf coastal pldm but not without 
a distinct descent £, — the Interior Highlands are surrounded by 
plains, the Interior plain on the west and north, and the Gulf 
coastal plain on the east and south F , — the Rocky Mountain 
System enters the United States from Canada and extends south 
to latitude 36° This system carries the mam continental divide 
and, while not bearing the highest peaks, affords the greatest mass 
of land at high levels on the continent G , — the Intermon 
tane Plateaux west and south of the Rocky mountain system, 
occupy approximately half a million square miles, most of it at 
high altitudes and half of it ribbed by mountains F, — the 
Pacific Mountain System occupies a strip about 200 m wide 
along the Pacific coast, embracing several distinct ranges and 
important valleys 

Rivers and Harbours — In a very general way the major 
divides follow the great highlands, hence the rivers entering the 
Atlantic between the St Lawrence and the Gulf of Mexico are 
of moderate size and of little direct value to navigation Their 
indirect value is great, however because all their valleys were 
carved when the continent stood at a higher level Subsidence 
of the land drowned the lower courses of streams, making estuaries 
and harbours as at New York, Baltimore and all the other Atlantic 
seaports The Hudson was drowned to Albany and the Delaware 
to Trenton, permitting ocean vessels to reach Philadelphia Chesa- 
peake bay is the largest indentation thus made One of its 
branches, the Potomac, is at sea level as far up as Washington 

The St Lawrence system embraces the five Great Lakes on 
the Canadian border The divide limiting the drainage basin of 
these lakes on the west and south is not far from their shores, 
hence all tributary streams are short But the mouths of these 
streams have likewise been drowned by the tilting of the basin in 
such a manner that the south western shores of these lakes are 
being progressively submerged while the north eastern shores are 
rising Milwaukee, Chicago, Toledo and some other ports owed 
their original harbours to this cause The extraordinary harbour 
of Duluth lies behind a sand bar which has cut off the western 
end of Lake Superior 

Five-twelfths of the United States (ijr million sqm), mainly 
m the Interior plains, dram to the Mississippi and its branches 
These afford thousands of miles of navigable water, chiefly on 
the mam stream and its tributaries from the humid east The 
Ohio IS the most navigated stream m America New Orleans is 
a river city 100 m from the Gulf, it is a seaport only in the 
sense that sea going vessels can reach it Mobile and some other 
Gulf ports are on drowned valleys altered and supplemented by 
artificial works A small estuary at Galveston is fronted by a 
broad sand reef on which the city stands 
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The Mississippi river ha-s received much attention on account 
of navigation and flood prevention More than three fourths of 
its water comes from three main streams, the Missouri, the Upper 
Mississippi (above the mouth of the Missoun) and the Ohio 
Their several contributions are approximately as follows 



Drainage area 
(square miles) 

Average dis 
charge in 
second feet 

Percentage of 
total discharge 

Upper Missis 
sippi 

i 7 l»Soo 

127,000 

t8 27 

Ohio 

202,000 

•^00,000 

43 17 

Missouri 

527,000 

100,000 

1583 

Mississippi at 
moutn 

1 

1,238,000 j 

695,000 



The Missouri drains the largest basin but has the least rainfall, 
hence its volume is least Each year the Mississippi carries to 
the sea 340,500,000 tons of solid matter in suspension and 
136,400000 tons m solution Erosion would thus reduce the 
level of the entire drainage basin by one foot in 6,000 years 
West of the continental divide on the Rocky mountains are 
two long rivers, the Snake Columbia in the north and the Colorado 
in the south, which traverse the full width of the Intermontane 
plateaux Other streams are short and the total amount of water 
reaching the Pacific is small in proportion to the great area 
drained In this part of the United States, chiefly m the States 
of Cahfornia, Nevada, Utah and Arizona, and in the adjacent 
part of Mexico is a vast area too and to drain to the sea, compns 
mg 3 2% of the area of the continent or nearly a quarter of a 
million square miles The Pacific shore, like the Atlantic, has 
suffered submergence, drowning the lower courses of most streams 
Thus was made the harbour of Portland, Oreg , on Columbia river, 
100 m from the sea The local subsidence that made San Fran 
cisco bay came at a point where the chief rivers of California 
break through the Coast ranges to the Pacific Puget sound, with 
Seattle, Tacoma and other harbours, is similar to San Francisco 
bdv San Diego, near the Mexican border, owes its harbour to 
the protection of a magnificent sand reef 
Atlantic and Gulf Coastal Plain — South of New York, the 
continent slopes almost imperceptibly to the shore, beyond which 
the sea bottom continues the very gentle slope many miles, and 
then descends less gradually to the oceanic abyss The line where 
this relatively rapid descent begins is the real edge of the conti- 
nent and this margin of shallow sea bottom is the continental 
shelf Within this margin is deposited most of the sand and mud 
earned down from the land A large part of the ocean’s life is 
concentrated on this shallow bottom where the water is relatively 
warm and food is abundant 

Repeatedly in late geologic time this border of the continent 
has stood lower, and also higher, than at present, thus broadening 
and narrowing the continental shelf alternately The part of the 
shelf above water at any one time is coastal plain All that is 
shown on the map (p 720) as coastal plain has been continental 
shelf at a time so recent that its structure remains unchanged 
The materials of its underlying strata are the same as those now 
accumulating beneath the adjacent shallow sea Some of the 
sand, clay and ooze has been poorly consolidated into sandstone, 
shale or limestone All beds dip famtly seaward, the older and 
lower ones passing seaward beneath the younger beds, so that the 
several formations appear at the surface m stnps parallel to the 
coast, the lower beds outcropping farthest inland As the beds 
offer unequal resistance to erosion and are unlike in their soil- 
making properties, the striped pattern of the geologic map is apt 
to be reproduced in the topography of the coastal plain 
Topography — As the surface of the continental shelf is ex- 
tremely flat, so also is the land nearest the coast, which has but 
recently emerged and lies too near sea-level to permit the cutting 
of valleys The landward edge of the coastal plain was necessar- 
first to emerge from the sea It is also the highest For both of 
these reasons it is more deeply eroded and more completely dis- 
sected by small streams than is the seaward edge In the southern 
States this inner edge is at places more than 700 ft above the sea 


and has a relief of 300 to 400 feet At places erosion has even 
made new lowlands or peneplains Other things equal, the num 
ber and depth of valleys increase inland 
Where the underlying strata resist erosion unequally, a strong 
stratum may give nsc to a cuesta, a ridge with a very gentle 
slope down dip towards the sea and a steeper slope cutting across 
the strong stratum and leading down to an “inner lowland ’ on 
the underlying weak stratum The effect on topography is to 
make the belted coastal plam wherein the stronger beds (usually 
sandy) make higher, rougher and less fertile belts and the weaker 
beds (usually clay, marl or “chalk”) make belts of smooth, fertile 
lowland Thus central Alabama has its well known “Black Belt’ 
on the outcrop of the Selma chalk (Cretaceous) which erosion 
has reduced to a lowland with a rich black soil, famous for its 
cotton Dipping seaward, the chalk passes under stronger sandy 
beds which are poor soil makers, hence the rich lowland is par 
alleled by a broad, now much dissected cuesta of poor upland 
Another lowland and another upland follow but arc less well 
known Northern Texas has a similar belt, the “Black Frame,” 
along the western boundary of the coastal plain It is likewise on 
a chalk outcrop and has on its seaward side an infertile cuesta 
New Jersey has a similar lowland on the weak Raritan clays 
which outcrop along the landward edge of the coastal plain From 
Trenton south westward this low strip is followed by Delaware 
river North cast from Trenton it is followed by the great rail- 
roads running from New York to Philadelphia 
Islaftds — It will be observed that the coastal plain is broad 
est at the south and narrows toward the north The opposite is 
true of the continental shelf, indicating that the continent is now 
relatively depressed at the north and elevated at the south One 
effect of this is seen in the islands from New York to Cape Cod 
These islands, Staten, Long, Block, Martha’s Vineyard and Nan 
tucket, are disconnected fragments of the coastal plain, parts of 
one or more cuestas whose corresponding inner lowlands are sub 
merged The low strip described across New Jersey is continuous 
with Long Island sound The same weak clays underlie both 
Coastline — Throughout the Atlantic and Gulf coast recent 
(not necessarily current) sinking is m evidence From New Eng 
land to Texas the smaller streams have estuaries, as the larger 
ones had also until filled by sediments North of southern Vir 
gmia all the major streams crossing the coastal plain are drowned 
across its entire width The numerous large estuaries from New 
York to North Carolina make that part of the coast extremely 
ragged or crenulated Sand reefs or barrier beaches form a nearly 
straight “outer coast” and these continue most of the way from 
Long Island to Mexico Thqy are especially long and continuous 
along the coast of Texas where tides are weak 
The peninsula of Florida is due to an uplift of the sea bottom 
on an axis almost at right angles to the outline of the continent 
Its southern third is so little above s^a level that valley cutting is 
all but impossible Here are the vast Everglades (q swamps 
whose water surface is less than 20 ft above the sea Its most 
valuable part is a low limestone ridge on the Atlantic side, bearing 
Miami and other winter resorts On this ridge and a line of coral 
reef wrapping around the southern end of the peninsula the 
Florida East Coast railroad passes to Key West The northern 
part of the peninsula has suffered some erosion Its underlymg 
limestone suffers solution, giving rise to many sinkholes, some of 
them clogged and making l^es of considerable size Here are the 
largest deposits of phosphate rock m eastern United States 
Mississippi Embaymvnt — In the vicinity of the Mississippi 
nver the coastal plain is greatly widened, extending north m a 
pronounced embayment to southern Illinois The greater part of 
this area is occupied by the alluvial plains, 40 to 80 m wide, pf 
the Mississippi and its tributaries At the south this plain merges 
with and includes the great protruding delta, the entire alluvial 
plain covering an area of nearly 30,000 square miles A large part 
of it IS subject to flooding, or would be if not protected by arti 
ficfal levees The breaking of the levees in 1927 allowed most of 
the area to be inundated, the nver at Arkansas City, Ark , rising 
at one time to 605 feet The natural levees are at places 15 to 
I 20 ft above the back swamps Slopes of 5 ft per mile from the 
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river arc common Slopes of lo and even of 12 ft are known 

Piedmont and Blue Eidge ProTincet -—Inland from the 
Atlantic coastal plain is a belt underlain mainly by very old rocks, 
much deformed, generally metamorphosed and resistant This 
belt extends from central Alabama north eastward into Canada, 
but the part to be described here terminates at Hudson river Its 
greatest width m the south is nearly 200 m , but north of Potomac 
nvtr It averages barely 60 miles This relic of the early Paleozoic 
continent is marked now by a mountain range on its north-western 
side I rom southern Pennsylvania, where it is called South Moun- 
tain, to southern Virginia, where it is called Blue Ridge, it is rarely 
more than 10 or 15 m wide and from 1,500 to 3,000 ft high In 
North Carolina and adjacent States it broadens to 70 m and cul- 
minates in Mt Mitchell (6,711 ft ), the highest point in eastern 
United States The range is interrupted by a short gap m south- 
ern Pennsylvania North eastward from this gap it is known as 
the Highlands of New Jersey and New York This part, being 
detached from the main range (Blue Ridge Province) and con 
tiguous with the New England province, which is largely of the 
same character, is considered a part of the latter From New 
England to southern Virginia the crest as viewed from a distance 
IS gently undulating and is considered to be the remains of an 
uplifted iieneplam preserved by the strength of the rocks while 
weaker rocks on both sides have been reduced to a new and lower 
peneplain In western North Carolina the ancient mountains were 
never worn down to the peneplain indicated by the crest farther 
north Partly for this reason and partly because of greater recent 
uplift these mountains are several thousand feet higher 

Between the mountains and the coastal plain 1$ the Piedmont 
province, most of it a low plateau sloping seaward, consisting m 
the mam of the same rocks found in the mountains Where the 
rocks of the piedmont and mountain belts are similar the existence 
of a newer and lower peneplain in the former and not m the latter 
is explained by the fact that the new peneplain developed first 
along the lower courses of streams flowing from the mountains to 
the SCI It spread westward, its limit of advancement being the 
eastward slope of the Blue Ridge This newer peneplain is itself 
uplifted and dissected by revived streams Much of the northern 
end of the Piedmont province in Pennsylvania and adjacent States 
IS exceptional, consisting of softer Inassic rocks As these were 
more readily worn down and, as already pointed out, the conti- 
nent in this latitude has been less uplifted, this part of the Pied 
mont province is lowland rather than plateau, though still dis 
tinctly higher than the coastal plain Taken as a whole the rocks 
of this province are not very good soil makers, but the position, 
especially of its northern part, favours intensive cultivation Parts 
of the uphnd farther south are adapted to fruit trees and an 
important cotton district in South Carolina is in this province 

New England Province — The New England province is a 
broadened north eastward extension of the belts already described 
It has the same rocks along with some younger Paleozoics, gen- 
erally deformed metamorphosed and peneplaned Residual moun- 
tains rising above the general level to an altitude of 4,000 to 6,000 
ft are found in the Green mountain section of Vermont and 
Massachuse tts and the White mountain section of New Hampshire 
and Maine Between and around these mountains the upland level 
IS generally i little above 1,000 ft , studded here and there with 
isolated residual mountains or “monadnocks,” the original Mount 
Monadnock bting m south western New Hampshire This upland 
IS in uplifted peneplain, itself dissected by sharp valleys since 
uplift The surf ice declines seaward to the “Seaboard Lowland" 
ind It is probable that newer and lower peneplains are here repre 
sented The coastal margin below a level of 500 ft has a rolling 
surface with wide open valleys m contrast with the narrow and 
steeper valleys that incise the plateau The land below 500 ft also 
includes the broad valley of Connecticut river carved from Tri- 
assic rocks and analogous in every way to the low northern end of 
the Piedmont province With this valley mcluded, the relatively 
narrow seaboard lowland contains the greater part of New Eng- 
land’s population and industry 

Elevation was followed by depression and the valleys are 
drowned This is typically shown on the coast of Maine where the 


style of depressed coasthne is quite different from that of the 
coastal plain because of difference m topography previous to 
drowning Outlying islands, formerly hills or mountains of hard 
rock, are abundant here Harbours are numerous and fishing is 
favoured by this as well as by the broad continental shelf 
Unlike the Piedmont and Blue Ridge provinces, New England 
was severely glaciated, its mountams overridden and scraped by 
the continental ice sheet, and its surface generally covered by 
ice-laid drift abounding m boulders Some of Us valleys are partly 
filled With sandy outwash Both topography and the stony soil 
are unfavourable to agriculture The northern part of the province 
was long the great lumbering district of eastern United States 
One of the chief effects of glaciation was the dislocation of 
streams Drainage in beginning anew was obliged to fill many 
basins and cross many rocky ledges Lakes and rapids, therefore, 
abound, the latter being a great source of power New England, 
with its poor soil, abundant water power and excellent harbours 
early developed manufacturing and commerce 
The Adirondacks — In its physical geography the Adirondack 
area in northern New York is much like northern New England, a 
combination of subdued mountams and hilly plateaux, all severely 
glaciated and abounding in lakes Like the White Mountains and 
New England coast it is much used as a summer resort The 
State of New York has reserved large areas of forest 
Appalachian Valley and Ridge Prdvince West of the 
Piedmont, Blue Ridge and New England provinces is a narrow 
belt of folded sedimentary rocks stretching from the St Lawrence 
valley to the Gulf coastal plain The length is 1,000 m and the 
width rarely 75 m , more often half that amount Between New 
England and the Adirondacks it is very narrow In its present 
state this belt consists of alternating ndges and valleys, the 
former being parallel, even topped and rarely 3,000 ft high For 
the most part they arc nearly straight and in line with the major 
belt but a zigzag pattern appears in Pennsylvania The valleys 
occupy more than half the space Throughout its length the 
Paleozoic sandstones, shales and limestones are folded and often 
faulted by great lateral compression which made mountams of 
great height The ndges now seen are not those made by the 
folding Those lay far above the level of the present mountain 
tops Even the synclinal trough bottoms were above the present 
crests All were eroded away to a peneplain covering this and ad 
jacent provinces At the time of its making it could not have 
been, at highest, more than a very few hundred feet above the sea 
The tilted strata came to the surface of this plain in parallel 
stnps Later came a general rise of the whole Appalachian region 
and the limestones and shales were worn down to a new and lower 
level (generally a peneplain) while the sandstones, being stronger, 
along with the hard rocks of the Blue Ridge province and the 
sandstone capped plateau on the west, retained almost their former 
level The tops of the present even crested ridges indicate ap 
proximately the level of the old peneplain 
The greatest breadth of this Valley and Ridge province is in 
Pennsylvania where it is almost 90 miles From here to southern 
Virginia the eastern third or fourth is almost without ndges 
Its several parts from the Lebanon valley m Pennsylvama to the 
Shenandoah valley in Virginia are well known for their agncultural 
wealth In this central portion the master streams cross the belt 
transversely, their longitudinal tributaries being developed on 
the softer outcrops In the northern section of the province, 
Hudson-Champlam valley, and again in the southern section. 
Valley of East Tennessee and neighbouring States, the mam 
streams are longitudinal In the latter case this came about by 
the headward elongation of Tennessee river capturing the former 
streams which flowed from the Blue Ridge to the Ohio river 
Appaiacblan Plateaux — ^West of the Valley-and Ri^ge prqv 
mce is a plateau of almost equal length with a minimum width 
of 35 miles at the south but more than 200 miles wide farther 
north On the side toward the Valley-and Ridge province, it 
IS at least as high as the ridges already described, 2,000 to 
3,000 ft , but it declines north-westward and is barely 1,000 ft 
bgh where its edge approaches Lake Erie Its rocks are almost 
horizontal, generally outcropping on the south-east m an escarp 
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mimt overiooidiiig the iidjoihmg valley of the folded province £x 
ccpt nt the north end the rocks at the surface are Carboniferous 
and Pernuan Thick beds of strong sandstone are common and 
generally cap the hills Soils, therefore, are generally not good 
They are least fertile at the south end where the sandstones are 
most dominant, and best at the north end where Devonian rocks 
form the plateaux and glaciation has left its heterogeneous dnft 

The larger part of the province is almost or quite completely 
dissected by stream valleys These may apiwroximate i,ooo ft m 
depth on the higher south-east side, but the relief diminishes to- 
ward the north and west Nevertheless the hilltops arc about at 
the same altitude and the honaon is nearly level The Cumber- 
land plateau at the southern end, mainly m Tennessee, is except 
tional m preserving large patches of undissected upland on beds 
of strong sandstone In parts of the eastern margm the beds are 
mildly folded though not enough to develop the topography of 
the next province to the cast The surface is less plateau-hke 
than elsewhere m this province and the horizon less level As 
these are also places of greater height these districts are known 
as mountains, the Allegheny mountains in Pennsylvania, and the 
Cumberland mountains in Kentucky and Virgima, but these 
names are applied somewhat broadly, and without exact bound- 
aries, to the deeply dissected eastern margin The Catskill moun- 
tains in south-eastern New York are like the adjacent plateau 
but covered by an additional thick plate of strong conglomerate 
now deeply and maturely dissected The plateau in New York, 
and to some extent in Peimsylvama and Ohio, was glaciated, 
leaving the hills and valleys less angular; leaving also many lakes 
and displaced streams, some of which in carving new valleys have 
made picturesque falls and gorges The mam plateau ends at the 
north m an escarpment not far south of the 43rd parallel and 600 
to 1,000 ft high West of Rome, N Y , this escarpment overlooks 
the lacustnne plain along Lake Ontario, a part of the central 
lowland East of Schenectady the descent from the plateau is to 
the valley of Hudson nver (Vallcy-and Ridge province) Be- 
tween these two cities, the descent is only to a lower bench of the 
plateau province In this bench Mohawk river has cut its valley 
connecting the two lowlands named As all strata here dip slightly 
southward, the valley of the Mohawk is a stnke valley It is the 
greatest avenue of travel and commerce between the Atlantic 
coast and the central lowland 

The glaciited northern portion of the Appalachian plateau is 
favoured agriculturally and is one of the leading dairy districts 
of the United States The remainder of the province is almost 
CO extensive with the great Appalachian coal fields, 75,000 sq m m 
extent As this area was never folded the coal remains bituminous 
In the province to the east the folds were so high that the carbo- 
niferous beds, being uppermost, were almost wholly eroded away 
Only m a few small spots were the s3mclines so deep as to leave 
the coal below the base level of erosion Here the coal was meta- 
morphosed to anthracite The total onginal area of the anthracite 
fields was 484 square miles In the central part of the plateau 
provmce are also the great Appalachian oil and gas fields 

lAteriot Xow Plateaux* — ^West of the southern part of the 
Appalachian plateaux is a lower plateau provmce, mainly m the 
States of Kentucky and Tennessee At its eastern edge it abuts 
against the western escarpment of the Cumberland plateau Here 
the lower plateau is 1,000 to 1,500 ft high and scored by valleys 
between which the surface is little eroded The ragged escarp- 
ment of the Cumberland plateau rises 800 ft higher Ever3wvhere 
the level of the Interior Low Plateau declines toward Ohio nver, 
near which in western Kentucky the uplands are little more than 
500 ft, high Dissection by streams increases toward the west end 
where it is complete The most important parts of this province 
are two basins The Nashville basin in central Tennessee is en 
tirely surrounded by an inward facing escarpment 500 ft high 
The Lexington basin m Kentucky is overlooked by escarpments 
on the east, south and west but merges with the Till Plains at the 
same level on the north These beams contain the most fertile 
lands and the greatest wealth of the province The term ‘‘Blue 
Grass Region*' is sometimes applied to both basins but more com- 
monly to the central and most fertile part of the Lexington basin 
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Both basins ongtnaied as mild structural domes These being 
eroded down to a common base level exposed the underlying 
Ordovician (Lower Silurian) limestone and shale surrounded by 
the Missiasippian (Lower Carboniferous) cheriy limestones Ihc 
latter resisted erosion, making a poor soil while non resistant 
Ordovician rocks produced soils that are famed for their fertility 
Western Kentucky recCiVes the south end of a great coal field 
with Its centre m Illinois Here is a broad, faint synclme in which 
the upper Carboniferous rocks were sufficiently depressed to 
escape the erosion that stopped them away from neighbouring 
areas Here agam, m western Kentucky, the soil is better and 
produces the famous Burley tobacco 
Central Lowland and Superior Upland —The term low 
land is not capable of exact definition As applied to north central 
Umted States it signifies that most of the area is not obviously 
much above the level to which streams can cut down 
Wzthm this great province, roughly one-fourth of the Umted 
States, the chief contrasts m topography are determined by 
glaciation The entire province may be divided into six sections 
Two of them were never covered by the ice, two of them were 
left after glaciation as relatively smooth till plains without lakes, 
two others were left with abundant moraines and undrained 
basins Referring to the accompanying map and table, the Lastern 
Lake section (12a) has a topography controlled in detail by its 
thick glacial deposits, though its large features betray the relief 
of the underlying rock as carved by pre ghcial drainage Termi 
nal and recessional moraines and outwash deposits, with morainic 
lakes and swamps, cover perhaps half of the area , the other half 
IS till plains (ground moraine) and lacustnne plains The beds of 
all the Great Lakes, except Superior, follow belts of weak strata 
which were presumably lowlands m pre glacial time and were 
deepened by glacial erosion As the ice front retreated northward 
from the Mississippi-St Lawrence divide, lakes formed between 
the divide and the ice With further retreat of the ice these lakes 
expanded and merged, changing from time to time m shape, alti 
tude and outlet but generally discharging into the Mississippi 
system When the vanishing ice covered only the St Lawrence 
the lakes discharged for a time through Mohawk valley to the 
Hudson As each newly discovered outlet lowered the lake levels 
the water was progressively withdrawn from the farther ends of 
the basins and the old lake bottoms at the heads of the lakes 
(south or west ends) were laid bare An important though minor 
part of this Eastern Lake section consists of these perfectly flat 
former lake bottoms The glaciation of this section was m the 
last, or Wisconsin, ice epoch and the surface has been little altered 
by erosion Lakes and swamps are beginning to disappear but 
stream systems are poorly developed West of Lake Michigan, 
in this section, is the leading dairy district of the Umted States 
The Western Lake section m Minnesota, northern Iowa and the 
Dakotas is similar but with a smaller proportion of morainic 
topography It has also a smaller rainfall, so that forests are 
limited to northern Minnesota An important feature of this 
section IS the great lacustnne plain of former Lake Agassiz m 
the valley of Red nver This valley was flooded when the re 
treating ice cap obstructed the drainage to Hudson bay The 
lacustrine plain (most of it in Canada) is now the greatest area 
of spring wheat production m America 
The two sections already desenbed are separated by the Supe 
nor Upland and the Wisconsin Driftless Area The former, as com- 
pared with the lake sections, is higher, is less deeply covered with 
dnft, has a ’arger number of lakes and vastly more swamp Its 
rocks are mainly igneous and metamorphic pre-Cambnan Topo- 
graphically it Is a peneplain, upraised, somewhat eroded then gla 
ciated This is an important part of the great area of northern 
pine forest Much is now cut-over land only a minor part 
being valuable for agnculture It contains the chief copper 
mines 0/ eastern United States and the greatest iron mines of 
the world 

South-western Wisconsin and small parts of adjacent States 
were missed by the several ice invasions though surrounded by a 
glaciated surface that extends 250 m farther south Probably at 
no one time did the ice close around it The margm of the ice sheet 
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was divided into lobes following the great valleys In the different 
ice epochs they came from different directions, at one time from 
the north west, at another from the north east, the areas covered 
by these different advances overlapping south of this Driftless 
Area The southern and western parts of this area arc limestone 
uplands rather deeply and at places sharply carved by erosion 
The northern part is mainly a lowland underlain by fnable Cam- 
brian sandstone covered by glacial outwash With due allowance 
for the effects of different kinds of rocks on topography, this 
dnftless area may be regarded as a sample of the topography that 
was elsewhere overridden by the ice It is not very different from 
that which is seen beyond the hmit of glaciation in eastern Ohio 
or western Kentucky or central Missouri 
Most of Illinois, Indiana and western Ohio have a drift cover 
remarkable for its small rehef and distinguished by a total absence 
of lakes The flatness is not absolute, for the retreating ice front 
halted at various stages, building recessional moraines, a few of 
which have the distinctive topography of moraines, while others 
are barely visible, being made apparent only by their effect on 
drainage Tht major streams have cut down moderately into this 
surface and tributaries are developing, but not much headway has 
been made except near the Ohio and the Mississippi A margin 
near these streams belongs to an older drift sheet (Illinoian) while 
most of tht section was again covered by ice in the last (Wis- 
consin) glacial epoch West of this section in Iowa and northern 
Missouri and parts of eastern Nebraska and Kansas, are the Dis- 
sected Till Plains, distinguished from the Till Plains east of the 
Mississippi by greater erosion This difference results from the 
fact that the glacial mantle west of the Mississippi was spread in 
the Kansan glacial epoch and is the oldest glacial drift exposed 
m the central lowland Complete drainage is re established, val- 
leys now occupy fully four fifths of the area In the type of agn- 
i ulture that distinguishes the central lowland (grams and domestic 
animals) the Till Plains and Dissected Till Plains aie pre-eminent 
South of the latitude of Kansas City (39®) the central low 
land (Osage section) was not glaciated It extends almost to 
central Texas in a belt nearly 200 m wide The underlying rocks 
dip gently west beneath the Great Plains syncline and away from 
the Interior Highland As the surface slopes in the opposite direc- 
tion the formations outcrop m parallel strips trending nearly 
north and south The stronger beds form cuestas with east facing 
escarpments, some of them so eroded as to make hilly belts a few 
miles wide 

Interiot Highland — Surrounded by the lowlands of south- 
central United States is the Interior Highland Its northern and 
larger part consists of the 0-sark plateaux on nearly horizontal 
though slightly domed rocks The rocks of its southern third 
are folded along east west axes Altitudes in the Ozark plateaux 
are generally less than 1,600 ft , being highest near the centre, 
but m northern Arkansas on the southern slope of the dome the 
strong sandstone beds of the upper Carboniferous are preserved 
m a plateau that is locally more than 2,000 ft high and ruggedly 
eroded, making the Boston mountains In south-eastern Missouri 
m the midst of the plateau stand the St Francois mountains, 
composed of granite, rising no higher than the surrounding hori- 
zontal sediments which once covered all These ancient gramte 
mountains were buried by manne sediments and are now being 
exhumed They are among the best examples of their class The 
0/ark province is one of the leading sources of lead and zinc 
The belt of folded structure m Arkansas and Oklahoma, the 
Ouachita mountains (156) is essentially like the Appalachian 
Valley and Ridge province, the product of two cycles of erosion, 
with ridges on the stronger outcrops and intervening lowlands 
on the weaker rocks The rocks of the Arkansas Valley (15a) are 
but mildly folded and although the stronger sandstones make 
either flat or sloping uplands the whole strip is less uplifted than 
Its neighbours This province has large supphes of coal The 
Ouachita mountains have the famous Hot Springs of Arkansas 
and produce the novaculitc (natural honcstone) of the United 
States In and near it also are important bauxite deposits 
Great Plains Province-— The vast area known as Great 
Plains IS a north south belt averaging about 400 m in width 


between the mountains of Western United States and the low 
lands of Its centre Its height at the base of the mountains is 
5,000 to 6,000 ft and at its eastern edge 1,500 to 2,000 feet An 
eastward slope of 10 ft to the mile is common A part of this 
great area is literally plain, most of the northern third is pene 
plain and considerable areas on the borders, both m the east and 
west, are dissected into hills All of it is senu-and and the only 
trees are m river bottoms or on certain isolated mountains like 
the Black Hills Most of it has good soil without the necessary 
water to take full advantage of the fertility Perhaps a tenth 
part may be irrigated 

The flat portions of the province are best illustrated m the 
Llano Estacado (Staked Plains) of Texas and eastern New Mex 
ICO (13d on the accompanying map and table) Interrupted by 
the valleys of transverse streams these flats extend north to 
southern Nebraska and, in modified form, to the South Dakota 
boundary forming a belt known as the High Plains These are 
remnants of a vast alluvial slope made by coalescing alluvial 
fans from the mountains When the streams ceased their depos 
itmg habit and began again to erode, the eastern edge of the 
fluviatile deposit was first to suffer In Texas the edge is re 
treating westward as a well defined escarpment, there bemg but 
a few miles between the flat upland and the lowland on the east 
In Kansas and adjacent States the wasting edge of the former 
upland plain is represented by a broad belt of hills (13a) In 
Nebraska, a thick mantlt of loess obscures the transition from 
high plains to central lowland Between the belt of preserved 
high plains and the mountains, erosion was also more favoured 
partly by original slopes, partly by the nature of the vegetation 
Here (i3/-g h) the fluviatile mantle, where formed, was de 
stroyed and the present landscape is one of varied relief The 
South Platte, Arkansas and Pecos have broad terraced and well 
farmed valleys, but north eastern New Mexico and the adjacent 
part of Colorado is a region of plateaux, trenched by angular 
valleys and surmounted by various features of volcanic origin 
The Edwards plateau at the southern extremity of the province 
(131) IS a limestone tableland almost as flat as the Llano Estacado 
but without the fluviatile mantle It is cut off on the south and 
east sides by the great Balcones fault which for 300 m forms 
the inner boundary of the coastal plain Streams are dissecting 
the plateau at the edges and have m part removed the same 
limestone from a large area just north of the Edwards plateau 
Ihis hilly section m central Texas (13^) is in a stage of the 
erosion cycle intermediate between the youth of the well pre 
served plateaux and the old agC of the lowlands on the north 

North of latitude 43® the Great Plains province is in large 
part upraised peneplain, though perhaps not all of the same 
cycle Second in areal importance are the extensive gravel plains, 
some of them perhaps bemg remnants of a sheet similar in origin 
to that which covers the high plains Others are simple stream 
terraces of Pleistocene age Some of the streams, especially 
near the mountains, have valleys hundreds of feet deep and their 
tributaries have deeply dissected the upland Isolated mountains 
are dome-like uplifts, the largest of which is the Black Hills 
almost 100 m long and 50 m wide, crossing the Dakota Wyo 
mmg border The structural uphft approximates 10,000 ft but 
erosion has truncated the dome leaving the actual height less 
than 4,000 ft above the plain on the east The core of gramte 
has thus been exposed at the top, while the strata outcrop m 
concentric ellipses, the stronger ones making ridges 

The northern part of the Great Plains province and a margin 
on the east (13a) was covered by the Pleistocene ice-cap leav- 
ing a stropgly morainic topography m the Dakotas The present 
course of Missouri river results from the obstruction of former 
drainage north-eastward to Hudson bay The ponded waters 
overflowing from basm to basin found the present south-east- 
ward course Its relative youth is shown by the small width of 
Its valley (i to 3 m between bluffs) as compared with that of 
the Yellowstone and other tnbutanes 
tJiocky Moimtaliai-— As shown on the map (p 720) th« 
Rocky Mountain system is divided into four parts The Southern 
Rocky Mountain province is a group of linear uphfis initiated 
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VIEWS IN WESTERN UNITED STATES 


1 Looking down on a large prune orchard »n blossom In the Santa Clara 

Valley of California 

2 Harvest scene in Colorado at twilight 

3 Deep canyon In the Yellowstone National Park In Wyoming 


4 Culttvated field in an arid western region surrounded by sagebrush 

5 A horse corral in the Glacier National Park Montana 

6 Pack train travelling through the arid foothills of the mountains In 

Arizona 
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FLORA OF THE UNITED STATES 


1 Monterey Cypress This true cypress native to a small area along the 

shore of Carmel bay California Is widely planted for ornament 
The crowns of the native trees are often flattened and broken by the 
ocean gales 

2 Red fir and western red cedar along a roadside In the State of Wash 

ington Both are characteristic forest trees of the Pacifio coast region 

3 Redwood (Sequoia sempervirens) a valuable lumber tree confined to 

the fog belt of the California coast This immense conifer is some 
times taller than though never so massive as the giant sequoia or 
big tree of the Sierra Nevada mountains 

4 Live oak A lane near St Augustine Florida over arched with spread 

ing live oak branches which are festooned with Spanish most 


5 Pine forest in central Louisiana composed chiefly of yellow (tong leaf) 

and loblolly pines both valuable lumber trees 

6 Mixed forest In the Mississippi valley composed of various hardwood 

(deciduous) trees with heavy undergrowth 

7 Tree yuooa (Yucca mohavensis) In Arizona The arborescent yuccas 

some of which attain a height of 60 ft are a characteristic feature 
of the deserts in the south western States 

8 Cholla (Opuntia Bigelovn) an exceedingly spiny cactus abundant 

in the Colorado desert of south eastern California and in the Gila 
basin of Arizona 
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by cast-west compression tlic original folds wer© m large part 
levelled by erosion which thereby exposed the underlying granite, 
now revealed m north-south belts with a maximum width of 40 
miles jtafer uplift raised the general level to mountain heights 
but mthout si^ip deformation The old erosion surface was 
warped rather than folded, producing mtermont basins This 
later uplift enabled erosion to carve valleys in the granite and 
reduce the weaker rocks to lowlands Commonly the gramte 
belts are bordered by upturned sedimentary rocks, the several 
formations being of unlike strength, thus developing monochnal 
foothills and valleys Some large areas of granite S,ooo to 10,000 
ft high are plateau-like with a rehef of only several hundred 
feet These plainly represent a former lowland made by approx- 
imately peneplaning the first mountains The largest of these 
tracts IS South Park, 9,000 to 10,000 ft high, west of Pikes 
peak The same surface farther east and at many other places 
IS carved into mountains whose summits approximate the same 
level Looking across these crests, or over the undissected up- 
land, Pikes peak is seen to rise as an isolated eminence 5,000 ft 
above the level It was a monadnock on the South Park pene- 
plain North of the Park and extending almost to Wyoming is 
the mam crest of the Front range with many peaks 12,000 to 

14,000 ft high Along this entire line residual mountains nse 
clearly above a dissected phteau Only a minor part of what 
IS called “mountains’^ m the southern Rockies consists of these 
residual eminences The greater part are carved from the up- 
lifted peneplain In the entire system, both north and south, 
most of the residual mountains have “alpine” features due to 
former glaciers These are cirques and U shaped troughs, often 
separated by steep and narrow crags The San Juan mountains 
m south western Colorado consist largely of volcanic rocks which 
once covered the area m sheets of relatively small relief Liter 
they were carved by water and ice into their present forms 

The Middle Rocky mountains, between the Wyoming basin 
and Yellowstone National park, consist of definite ranges in which 
structures and trends are clearly related The axes radiate from 
Yellowstone park to the south, south east and east A long 
sickle shaped arm whose eastern side is the Bighorn range almost 
surrounds the Bighorn basin Of the group of ranges trending 
south, the Wasatch m northern Utah is outlined on the west by 
a great fault, the range on the upthrown side overlooking Great 
Salt lake on the downthrow Meeting this range at right angles 
IS the Uinta range which extends eastward forming the southern 
nm of the Wyoming basin 

Yellowstone park is a plateau of rhyolitic lava with an aver- 
age height of about 8,000 ft, enclosed by mountains on three 
sides but open to the west where a rapid descent leads down to 
the Snake river (basalt) plateau A single narrow belt of moun 
tains north and east of the plateau connects those to the north 
and those to the south The lava fills a basin probably 2 000 ft 
deep and appears to have conserved the heat revealed by gey- 
sers and hot spnngs The hot springs are among the most exten- 
sive in the world and the geysers have no rival 

North and west of Yellowstone park the mountains (with few 
exceptions) are not m “ranges” m the usual sense of that word 
Linear arrangement m agreement with structure is found to a 
limited extent, e g , m the Lewis range of Glacier National park, 
but in general the present relief does not suggest corrugation 
Much the larger part of the area is a vast mountain upland 
divided only by stream valleys or by “Tertiary basins” m which 
the mountain surface has sagged Generally the dominant ndges 
within a single view are of sub equal height so that the horizon 
IS not far from level Altitudes between 6,000 and 9,000 ft arc 
prevalent The Bitterroot mountains on the Montana Idaho 
boundary are the upturned edge of a fault block tilted westward 
Except for this deformation the surface is as desenbed above 
The history of the Northern Rocky mountairis is much like that 
of those farther south At similar altitudes glacial features are 
more pronounced They are specially marked and picturesque 
m Glacier National park in the Front range near the Canadian 
boundary The Selkirk and Bitterroot ranges are likewise note- 
worthy in this respect 


7^9 

Wyoming fcodnu— -North of the southern Rocky mountain 
province is the Wyoming basin whose floor, almost 40,000 sq m 
in extent, is a plateau 6,500 to 7,500 ft high and largely free 
from mountains Beneath its horizontal Tertiary rocks, and ris- 
ing through them here and there, are the older folded sedimcn 
taries and granite, showing that the Rocky mountain system is 
structurally continuous Within and around this plateau the 
drainage is strikingly out of harmony with structure and to 
pography Green, Yampa, Bighorn, North Platte and Laramie 
rivers all leave the basin by canyons 1,000 to 3,000 ft deep 
which might be avoided by going around the mountains Green 
nver, especially, was once a favourite illustration of antecedent 
nver ITiis assumes that the river was m its place before the 
mountains rose across its course It is now known that these 
streams are superposed, t e , they chose their courst s when the 
mountains were buried by weak Tertiary rocks lying on top of 
those that now make the basin floor 

Colorado Plateau* — South and west of the Rocky mountains 
IS a region of 125,000 sqm whose underlying rocks are in the 
main horizontal and whose surface is tabular In part it con 
sists of wide-spreading plains at high altitude, elsewhere the 
plateau consists of tabular remnants between deep and branch 
mg canyons In general the plateau abuts against the mountains 
on the north and east and ends in an escarpment overlooking 
lowlands on the west and south The best known part of the 
province is the south western section (21^) traverstd by the 
Grand Canyon of the Colorado This has a maximum depth of 

6.000 ft and a minimum width of less than 5 m from nm to nm 
The conditions favouring canyons are all present m this province 
Great altitude above base level, strong through flowing streams 
and geologically recent uplift favour downcutting while strong 
rocks and and climate favour preservation of steepness In this 
section the surface is on Permian limestone not deeply eroded 
These rocks dip north under younger strata At the same time 
the surface rises terrace like over system after system until 
Eocene (Tertiary) beds and lava flows are found capping the 
high plateaux of Utah (21a) 9000 to iiooo ft high, bounded 
both east and west, by escarpments Most of the strata under 
lying the high plateaux formerly extended southward over the 
plateau m which the Grand Canyon is cut A mass of rock equal 
m thickness to the entire depth of the canyon was stripped from 
this plateau leaving a relatively low surface which was later up 
hfted In other words, if the present canyon broadens and 
similar canyons develop and broaden until the entire plateau has 
been carried away to the depth of the present canyon bottom, 
then the streams of the present, newly inaugurated erosion cycle 
will have accomplished what was done once before The same 
Eocene beds which appear in the high plateaux form a wide 
band on the northern margin, dipping northward until they turn 
up m the foothiUs of the Uinta range, and ending at the south 
m an escarpment The general surface slopes agree with the 
structure This is the Uinta basin (21^) South of it, and east 
of the high plateaux is the area of and Canvon Lands (21c) 
deeply trenched by Colorado nver and its tributaries, though its 
eastern margin in Colorado contains some broad fertile valleys 
Farther south is the Navajo section (2xrf), like the Canyon 
lands but more and and less canyoned because there are no 
mountains on the border to supply through flowing streams The 
Datil section (21/) on the south east is largely lava-covered as 
is a very considerable area farther west (San Francisco mountain 
and vicinity) in the Grand Canyon section Here also is the 
Zum uphft, a dome like the Black hills 

Basin and range Province -—West and south of the Colorado 
plateau is a region marked by numerous small, roughly parallel 
mountain ranges separated by nearly flat detntal plains generally 

4.000 to 5,000 ft above the sea, but declining m altitude toward 
the Gulf of California The northern half has long been known 
sys the Great Basin and is the largest area of internal drainage in 
North Amenca The 100 or more mountain ranges divide it into 
an almost equal number of undrained basins The hydrographic 
centres of some of these are marked by salt lakes, some others 
have playas, mud flats covered occasionally by a few inches of 
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water All are filled or veneered by detritus eroded from the 
mountains and deposited as alluvial fans Such surfaces are nearly 
level and tend to rise until the basin is full A few basins along 
the course of Humboldt river have been so aggraded with detritus 
as to establish through driinige which may reach Carson Sink or 
stop at Humboldt lake, according to season and weather Many 
of the mountain ranges are 50 to 75 m long and ^ 000 to 5,000 ft 
above the basins and trend approximately north-south Trees 
appear only in exceptional spots Some of the ranges are known 
to bt upraised or up tilUd fault blocks As there is a strong 
family resemblance among ranges, it is considered probable that 
faulting IS at least the master process m the making of these 
ranges The internal structures are complex showing that the 
rocks were strongly folded and (m the best known cases) penc- 
planed and lava covered before faulting made the present moun- 
tains In northern Nevada and southern Oregon the mountains 
were uplifted so recently that their origin by faulting is beyond 
doubt Farther south some ranges are so old and eroded that their 
origin IS not obvious Some of the ranges bear evidence that the 
master faults were made before the peneplain, the present moun- 
tains consisting of the more resistant fault blocks exhumed by 
selective erosion The extent to which this explanation is ap- 
plicable to the mountains of this province is not yet definitely 
known 

South of htitude 35° ^0', and extending from California to 
New Mexico, man> of the mtermontane basins are connected by 
through drainage or at least by continuous slopes on which water 
might flow to the sc i if the rainfall were sufficient 

Columbia Plateau — The surface of the Columbia plateau 
between the Northern Rocky mountains and the Cascades is made 
by flows of dark hvi These flows submerged an uneven surface 
of erosion locally almost mountainous as may be seen in vertical 
section m the mile-deep canyon of Snake river between Idaho and 
Oregon The Snake river basin east of the 1 1 5th meridian repre- 
sents the simplest and most youthful phase of lava plains Here 
the flat surface, 4 000 to 5 000 ft high, remains as it was when 
the lava cooled without erosion and only beginning to weather 


and to form soil It is trenched only by the canyon of Snake 
river whose depth increases westward to 700 feet Farther west 
in south western Idaho and south-eastern Oregon, there is more 
erosion Near the State boundary the terraced valleys afford 
valuable irrigable land The plateau m eastern Washington 
declines from nearly 3,000 ft on the east to less than 500 ft 
where Columbia river breaks through the Cascades This north 
ern section (20a) consists of older lavas, subjected to long erosion 
and having a rolling surface covered (at least in the east) with 
wind blown soil Here are the famous wheat fields of eastern 
Washington and western Idaho, cultivated by methods of “dry 
farming’^ by which a crop is raised in alternate years In eastern 
Oregon near the middle of the province a group of mountains 
stood as an island m the floods of lava Around these a later 
bulging raised the plateau surface to 7,000 ft , exposing it to 
greater erosion This is the Blue Mountain section (206) The 
rise lay across the course of Snake river which succeeded in cut- 
ting down as fast as the land rose, making a canyon 5,000 ft 
deep 

Sierra Cascade Mountains. — From Canada to southern Cah 
forma a continuous barner of mountains separates the Pacific 
border from the Intermontane plateaux The Sierra Nevada south 
of the 40th parallel presents to the Great Basin one of the highest 
and steepest mountain fronts on the continent It is the escarp 
ment of a great fault, or compound fault, west of which an old 
mountain range, worn down almost to a lowland, rose again with 
a westward tilt Streams descending its long western §lope have 
greatly increased its ruggedness by cutting gorges These were 
later occupfed by glaciers which deepened the valleys and steep 
ened their sides Yosemite valley is only an extra fine example of 
the typical glacial trough with its uneven floor whose basins 
retained lakes until filled by gravel, and its over-steepened walls 
notched at the top by tributary valleys, the “hanging valleys” 
which end in falls These mountains are mainly of granite but m 
the northern half is a belt of folded and metamorphosed sedi 
mentanes making the “Gold Belt” which has yielded a large part 
of California’s output of gold 
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Table Shomng the Phystographtc Dtn^ions of the United htale^ 


Divutons 


Laurentian Upland 

1 Superior Upland 

Atlantic Plain 

2 Continental Shelf 

3 Coastal Plain 

a Embayed section 

b Sea Island section 
c h loridian section 
d East C^ulf Coastal Plam 
e Mississippi Alluvial Plain 
f West GuH Coastal Plam 
Appalachian Highlands 

4 Piedmont Province 

a Piedmont Upland 

b Piedmont Lowlands 

5 Blue Ridge Province 
a Northern section 

b Southern section 

6 Valley and Kidgt ProviiiLt 
a Tennessee section 

' b Middle section 

c Hudson Valley 

7 St Lawrence Valley 

a Champlain section 
b Nortliern section 

8 Appalachian Plate lux 
a Mohdwlv section 
b CatskiU section 

c Southern New York section 
d Alleghany Mountain section 

c Kanawha section 
f Cumberland plateau section 
g Cumberland Mountain section 

9 New Lngland Provini c 
a Seaboard Lowland 

b New England Upland 

c White Mountain section 
d Green Mountain section 

e laconic section 

10 Adirondack Provmce 
Interior Plains 

1 1 Interior Low Plateaux 

a Highland Rim section 
b I exington Plain 
c Nashville Basin 

d Possible Western section (not delimited) 

12 Central Lowland 

a Lastern lake section 

b Western lake section 
c Wisconsin Dnftless section 

d Till Plains 
e Dissected Till Plains 
f Osage Plams 

13 Great Plains Provmce 

a Missouri Plateau, glaciated 
b Missouri Plateau, unglaciated 
c Black HiUs 
d High Plams 
e Plams Border 
f Colorado Piedmont 
g Raton section 

h Pecos Valley 
1 Edwards Plateau 
k Central Texas section 


3C 

^d 

ie 


4a 

4b 


5a 

Sb 

6a 

6b 


6c 


7a 

7b 

8a 

8b 


8c 

6d 

8t 

8f 


ga 

9b 


gc 

9d 




10 


iia 

III) 


lie 
I id 


I >a 

12b 

I2C 

1 2d 
126 
I2f 


13a 


13b 


13c 

13d 


i^e 

X3f 




13b 

131 


CharaitcnstiOi 


Submaturcly dissected, rectntly glaciated peneplain on crystalline 
rocks of complex structure 

Sloping submarine plain of sedimentation 

Submaturcly dissected and partially submerged, terraced coastal 
plain 

Young to mature terraced coastal plain with submerged border 
Young marine plam sandhills, swamps, sinks and lakes 
Young to mature belted coastal plam 
1 bod plam and delta 

Young, grading inland to mature coastal plain 


Submaturcly dissected iicneplam on disordered resist int rocks, 
modente relief 

Less uplifted peneplain on weak strata, residual ridges on strong 
rocks 

Maturely dissected mountains of crystalline rocks, accord int 
altitudes 

Mature to subdued mountains of disordered crystalline rocks 

Second cycle mountains of folded strong and weak strata, valley 
belts predominating over even crested ridges 
The same, but even crested ridges predominate over valleys except 
on e ist side 

( laciated peneplain on weak folded strata 

Rolling lowland, glaciit(d, m part covered by young marine plain 
\ oung marine plam with local rock hills 

Maturely dissected, glaciated plateau varied relief 
Matuiely dissected plateau of mountainous relief and coarse tex 
ture (glaciated) 

Mature gl iciated plateau of moderate relief 
Mature plateau of strong relief, some mountains due to erosion of 
open folds 

M iture plateau of fine texture, moderitt to strong relief 
bubmaturely dissected plateau of moderate to strong relief 
Higher mature plateaux and mountain ridges on eroded open folds 

Pent plains below 500 feet, past maturely eroded and glaciated, few 
mon idnocks 

Dissected and glaciated peneplains on complex structures, monad 
nocks 

Subdued and glaciated mountain missts of erystillme rock 
Lmear ranges of subdued ancl glaciated mountains and residuil 
plateaux 

Maturely dissected and glaciated mountains and peneplain on 
resistant folded strata 

Subdued mountains and dissected pcnepl iin glaciated 


Young to mature plateau of moderate relief 

Peneplain on weak rocks, trenched by mam rivers and locally 
disst i ted 

Peneplain on weak rocks, slightly uplifted, moderately dissected 
Low, maturely dissected phteau with silt filled valleys 

Maturely dissected ind glaciated cuestas and lowlands moraines, 
lakes, and lacustime pUins 

Young glaciated plain, moraines, lakes, and lacustrine plains 
Maturely dissected plateau and lowland invaded by glaci il out wash 
(Margin of old eroded drift included } 

Young till plains, morainic topography rare, no likes 
Submaturcly to maturely eroded till plains 

Old seart ed plains beveling faintly inclined strata, mam streams 
entrenched 

Cdaciated old plateaus, isolated mountains 

Old plateau, terrace lands local badlands, isolated mountains 

Maturely dissected domed mountains 

Broad inter valley remnants of smooth fluviatile plains 

Submaturcly to maturely dissected plateau 

I ate mature to old elevated plam 

Trenched peneplain surmounted by dissected, lava capped plateaux 
and buttes 

Late mature to old plam 

Young plateau with mature margin of moderate to strong relief 
Plateau m matunty and later stages of erosion 
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Table Showing the Physiographic Dvmions of the United States — continued 


Dmsions 


Chasrackruttes 

Interior Highlands 

14 Ozark Plateaux 



a Sprmglidd Sakni plateaux 
b BohUm ‘ Mountains 

148. 

Submature to mature plateaux 

14b 

Submature to mature plateau of strong relief 

15 Ouachita Provimt 


a Arkansas Valley 

iSa 

Gently folded strong and weak strata, peneplain with residual ndges 

b Ouachita Mountains 

iSh 

Second cycle mountams of folded strong and weak strata 

P.ocky Mountain System 


Complex mountams of various types, interment basins 

Llevated plams m various stages of erosion, isolated low mountains 

16 Southern Rocky Mountains 

16 

17 Wyoming Basin 

17 

18 Middle Rocky Mount ims 

18 

Complex mountams, mainly anticlinal ranges, mtermont basins 
Deeply dissected mountain uplands, not anticlinal ranges, mtermont 
basins 

19 Northern Rocky Mountains 

19 

Intcrmontaru Plateaus 

20 Columbia Plateaux 



a Walla Wall! Plate III 

20a 

Rolling plateau with young incised valleys 

b Blue Mountain section 

20b 

Complex mountains and dissected volcanic plateaux 

Young plateaus of prevailmgly weak rocks, broad alluvial terraces 
(Applies to northern part only ) 

c Payette section 

20c 

d Snake River Plain 

2od 

Young Idva plateau 

e 11 army section 

2oe 

Young lava plateau, features of recent vulcanism, mtcrnal dram 

21 C olorado Plate lux 


age 

a High idateauh of Utah 

2ia 

High block plateaux, in part lava capped, include terraced plateaux 
on south side 

b Uinta Basin 

2ib 

Dissected plateau, strong relief 

c ( anyon 1 inds 

2ie 

Young to mature canvoned plateaux, high relief 

d Navajo section 

2id 

Young plateaux, smaller relief than 21c into which it grades 

e Grand C inyon seeti )n 

2ie 

High block plateaux, trenched by Grand Canyon 

f Datil s(etion 

2lf 

I ava flows entire or m remnants, volcanic necks 

22 Basin and R ingt Province 


a C real Busin 

22a 

Isolated ranges (largely dissected block mountains) separated by 
aggraded dtseit plains 

b Sonoran Dest rt 

22b 

Widelv separated short ranges m desert plains 

e Siltm I rough 

22c 

Desert alluvial slopes and delta plain, Culf of California 

d Mexican Highland 

2 2d 

Isolated ranges (largely dissected block mountain ) separated by 
aggraded desert pi uns 

e Sacramento section 

22e 

Mature block mountams of gentle dip, block plateaux, bolsons 

Paeilie Mountain System 

-3 Sierra ( asc ule Mountains 



a Northtm Cascade Mountains 

23a 

Sharp alpine summits of accordant height, higher volcanic cones 

b Middle C aseade Mount tins 

2jb 

Generally accordant summits, higher volcanic cones 

i Southern C vse ide Mount uns 

2 sc 

Volcanic mountams variously eroded no veiy distinct range 

d Sieii i Nev ida 

^ 3 d 

Block mountain range tilted westward, accordant crests, alpine 
peaks near east side 

24 P leilie Bender ProMiiee 


a Pugc t 1 rough 

24a 

Lowlands of diverse character, in part submerged 

b Olympic Mountains 

24b 

(jcntrally lecordant crests, local alpine peaks 

c Uicgon Coast Rangt 

24c 

Uplifted peneplain on weak rocks, dissttUd, monadnoeks of 
Igneous rock 

d Klamath Mountains 

24d 

Uplifted and dissected peneplain on strong rocks, extensive monad 
nock ranges 

e California Trough 

246 

I ow fluviatilc plains 

f C aliform i C 0 ist Ranges 

24 

Parallel ranges and valleys, on folded, faulted and metamorphosed 
strata rounded crests of subequal height 

g I os Angelis Rung! s 

2^ 1 ower ( aliform in Provinee 

24 g 

Uphftcd fault blocks, alluviated lowlands 

2“? 

Dissected west sloping granite upland (in northern part) 


North of Fiathtr riNtr the rangt changes completely There 
IS no evidence of uplilt only a piling up of volcanic materials 
from hundreds of vents I avi flows, ash beds and cinder cones 
are of all ages from those thit are fresh and shapely to others 
almost eroded away Mt Shasta with Us beautiful cone (14380 
ft ), and Lissen s peak, the only volcano m the country witnessed 
m action, belong to this southern section of the Cascades (23c) 
A little north of the Oregon boundary there is evidence that 
crustal uplift is idded to volcanic accumulation Farther north 
the range owes Us height more and more to uplift and less and 
less to the piling up of ejeeta The volcanic cover gives out 
entirely in centnl Washington north of which the Northern Cas 
cade mountains (230) consist of metamorphosed Paleozoic rocks 
and granite intricately dissected into sharp peaks and ridges most 
of which in a single view, rise to an almost uniform height The 
level thus determined vanes from 6,000 to 8 500 ft , being gently 
arched Above this nearly level horizon in both Oregon and Wash- 
ington rise the isolated cones of extinct volcanoes 3 000 to 7 000 
ft highei The best known are Mt Rainier (14,526 ft ) m Wash- 


ington and Mt Hood (11,225 ft) m Oregon Crater lake in 
southern Oregon is the finest example of it^ class in America 
It originated by the engulfment of the upper part of a volcano 
thus truncating the cone and leaving a pit 5 to 6 m m diameter 
at the water level, which is here 6,117 ft f^igh Above it the walls 
of the caldera rise 500 to 2,200 ft and below it the basin is 2,000 
ft deep 

Pacific Border — The Pacific Border embraces a chain of 
coast ranges with long and important valleys between these and 
the Sierra Cascade mountains The most northerly range is the 
Olympic mountains (246), not unlike the Northern Cascades but 
lower The Oregon Coast range (24c) is a gentle anticline of Ter 
tiary beds, relatively recent in origin It is succeeded on the south 
by the Klamath mountains, (24(f), a range of long standing con 
sisting largely of metamorphosed Palaeozoic rocks, once eroded 
down to a peneplain but uplifted again, locally as high as 7,000 
ft , then deeply and ruggedly eroded Most of the California coast 
IS occupied by the California coast ranges (24/) These are rela 
lively low mountains (generally between 2,000 and 4,000 ft ) 
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ranged m parallel ridges due largely to faulting of an earlier, much 
deformed and much worn down mountain belt Some broad val 
leys south of San Francisco are filled with late Tertiary sediments 
because of depression at that time Still later the coast seems to 
have been depressed some 1,500 ft below its present level Shore 
lines etched against the mountain side are preserved here and there 
at various levels between the sea and the 1,500 ft contour As 
shown by these old shorelines, the depression that caused San 
Francisco bay is relatively recent 

Puget sound is the submerged northern end of a trough (240) 
350 m long between the Cascades and the Coast range Its 
southern end is the valley of the Willamette, a southern tributary 
of the Columbia Some of the valleys m this long trough are agn- 
culturally rich Commercially the region of the sound is favoured 
by its fine harbours and the four or more transcontinental railroads 
which these harbours have attracted The Great Valley of Cali 
forma (240) between the Coast range and the Sierra Nevada is 
400 m long and 50 m wide In the upwarp of the adjacent 
mountain belts, this belt was bent down As a consequence it was 
covered with the silt, sand and gravel washed from the mountain 
slopes That deposition is still going on in the valley is evident 
from the habits of the two master streams, the Sacramento from 
the north and the San Joaquin from the south These have small 
gradients and run between high natural levees, sandbars are 
abundant, at the head of San Francisco bay the two streams 
unite to build an extensive delta The filling of the valley is mainly 
from the higher mountains on the east Deposition is in the form 
of alluvial fans which in the southern part have crowded the San 
Joaquin westward to the foot of the Coast range, the great allu 
vial fan of Kings river, extending across the valley, has cut off its 
southern third forming Tulare basin, partly occupied at times by 
a phya lake Here the climate is so and that all inflow is evapo 
rated and there is no drainage to the San Joaquin Irrigation is 
highly developed, especially in the more and southern half on the 
great alluvial fans Fruits, nuts and raisins are the ch ef products 

I he Sierra Nevada and the Great Valley extend south to lat- 
itude 35° beyond which there are ranges trending nearly east-west 
from the Mohave desert to the Pacific These and smaller ranges 
to the south partly enclose the famous fruit growing lowlands of 
southern California The sea on the south west forms the remain 
mg boundary Roughly half of this lowland is underlain by marine 
sediments The other half consists of small basins filled with de- 
tritus from the mountains and overflowing to the sea Considerable 
areas both m the basins and on the coastal plain yield artesian 
water In the mountains and lowlands of southern California are 
the great oil fields of the Pacific coast (N M F ) 

n GEOLOGY 

All the great general systems of rock formations recognized m 
Europe are represented m the United States, but close correlation 
across the Atlantic is not possible in all the systems The gen 
eralized geologic chronology for the United States, including 
part of the Pre-Cambrian from Canada, is shown in the next 
column 

Archaeozoic Group.-^The rocks representing the Archaeozoic 
era the oldest group, outcrop in many parts of the United States, 
as m the cores of some of the western mountains and in some of 
the deep western canyons, in the worn down bases of the old 
mountain complexes of Wisconsin, Minnesota, New England and 
tlie eastern piedmont plateau of the Appalachians, and other 
regions of geologically ancient terrain They have been revealed in 
deep borings in many other places and are believed to underlie 
the younger formations everywhere They have been described 
as a “complex of basic and acidiC surface and deep-seated igneous 
rocks, of schists and gneisses in part derived from them and m part 
of unknown origin, and of shreds and small masses of meta- 
morphosed sediments, all unconformably below and older” than 
the Proterozoic sedimentary rocks 

No incontrovertible direct evidence has been uncovered of 
Archaeozoic life, though globular masses of metamorphosed lime- 
stone of distinctive structure desenbed from Canada and else- 
where, designated Eozoon canadense, are widely believed to be cal- 


Fras of Time Periods of Ftme 

Groups of System System of Ro(kt 


Psychozoit 


Cenozoic 


Recent Post j^lacial 

Pleistocene {Quaternary) 
Pliocene 1 

Miocene i {ftriiary) 
Ohgocene j 
^ Eocene J 


Mesozoic 


Transition — {Arapahoe and Dcnitr I ormattom) 
' Cretaceous 

Wide spread unconformity 
- Comanchian 
Jurassic 
^ friassic 


Palaeozoic 


Permian 

Pennsylvanian {Coal Miasurts) 
W idt spread unconformity 
Mississippian 
Devonian 
Silurian 

Wide spread unconformity 
Ordovician 
Cambrian 


{Carboniferous) 


Proterozoic 


Archaeo/oic 


{A l^onktan) 


Great unconformity 
Keweenawan 

Wide spread unconformity 
Animikian 

Wide spread unconformity 
Huron lan 

Great and unde spread uneonformitv 
Sudburian (Sudbury, Temiscaminc 

Dor6 and Seme Senes) {I\to Laimntian) 

Great and wide spread 
CouXhmg I ^ 


careous depiositions made by marine algae The indirect evidences 
of life are the presence of sedimentary carbon in the form of 
graphite, and possibly of bacteria precipitated limestone and bac 
tena oxidized iron oxides, m the rocks of the Archaeozoic era 
Locally the Archaean rocks are nch m iron ores, chiefly oxides, 
as m northern Minnesota, and in graphite, as in the Adiron 
dacks 

Proterozoic Systems — ^The rocks of the Proterozoic systems 
are widely spread in the United States adjacent to the outcrops of 
the Archaean rocks, from which they arc not always easily dis 
tinguished or separated, and in a lew other places, but the areal 
extent of their outcrops is relatively limited The Sudburian has 
been but little studied by the geologists of the United States, 
whereas in Canada, like the other formations of the Proterozoic, 
It IS extensively represented and has been allotted a great 
deal of attention due to its relation to the great metalliferous ore 
bodies which have there been discovered and exploited The Hu 
roman has been much more thoroughly studied by United States 
geologists, particularly in the Lake Supenor region where it is 
well exposed m the great iron producing districts The basal mem 
bers of the Huronian contain tillites (consolidated deposits of 
glacial till or boulder clay) indicating a glacial climate m this early 
period of the geologic history of America Upon this tilhte lies a 
senes of heavy quartzites and above this a marine limestone in 
which are found an abundance of the oldest undoubted fossils 
Atokanta lawsont, an algal growth of considerable size, and definite 
structure The Animikian is found in the United States only m 
northern Michigan and Minnesota where it has been exhaustively 
studied m connection with the nch deposits of hematite and other 
iron oxides for which the region has become famous and which 
have their ongm principally m the Animikian In nearly all the 
Animikian areas small or large bodies of hematite are concen- 
trated as a secondary enrichment from extensive deposits of cherty 
ferl^iginous carbonate or oolitic greenahte or jasper and from 
the productive fields, Mesabi, Penokee Gogebic, Menominee, and 
Marquette 

The Keweenawan, the uppermost of the Proterozoic systems is 
not extensively represented in the United States, but m Canada 
It IS wide spread about the Laurentian Shield and of exceeding 
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iconomic importance because of its heavy mineralization — ^‘‘cop- 
per, nickel, and silver in large amounts, cobalt, gold, platinum, 
and pilhdium in much smaller amounts, and if the iron mines 
are left out of iccount, almost all the metalliferous deposits of the 
southern mirgin of the Canadian Shield have resulted from the 
coming of i(s (kewtenawanj dikes, or sheets, or lava streams^* 
The kcwecniwan differs from the earlier Proterozoic systems m 
enormously thick hvi beds which apparently welled up through 
grcit fissures to form a thickness of almost or quite 6 m of 
Igneous material indiciting a jxjriod of local volcamsm unsur- 
passed m geologic history 

Ihc Proterozoic formations of the western cordillera m Mon 
tana, Idaho ind British Columbn attain a thickness of over 37,000 
ft , ind in the Cnnd Canyon region over 12,000 ft remain after 
in unknown amount of erosion The Proterozoic formations else 
where in the continent cannot with even ipproximate certunty 
be correlated with the Lake Supenor members, because the fossils 
art too few and indistinct to permit a correhtion upon the life 
of the period, ind the lithologic character and sequence of the 
series irc not it all similar 

Palaeozoic Groups — At the opening of the Palaeozoic era 
most of the United States as it now is, was submerged beneath 
the sea Over its northern border m north eastern Minnesota 
ind northern Michigin projected the southernmost extension of 
that ancient nuclear shield of the North American continent, 

1 aurentta Along its eastern seaboird from Maine to northern 
1 loridi 1 ly the mountainous western edge of old Appalachia^ the 
cistern shore of which has disippeired in the abysmal depths 
of the Atlintic The southeastern tip of Floridi was included 
within the northernmost tip of Anftlha, i hnd which extended 
c istward fiom Ccntnl America to the most easterly of the Lesser 
Antilles Most ot lexis ind small parts of Louisiana and New 
Mexico formed the north e istward point of ancient Columbia, 
and on its northwestern border from west central Nevadi to 
Puget sound the soul li westerly shore of Cascadia constituted a 
hfth land mass which like the other four has been largely sub 
mtiged or eroded Ihese five grcit land masses bounded the 
great interior sc i, within which a complete and fairly continuous 
senes ot Pilico/ou senes of sediments derived from the erosion 
of these liordcring linds w is hid down to record the geologic 
history in the rich development of life upon the surface of the 
earth during that earl> time 

Nowhere else in the world is the Palaeozoic record so complete 
or so full as in North Amcrici and chiefly in the United States 
Almost evcr> where southwiid from the Great Lakes and the St 
Lawrence the strata of the Palaeozoic outcrop, occupies practi 
cally all of the Ohio bisin, most of the Upixr Mississippi and the 
eastern third of the Missouri Ncirlv everywhere these strata 
are relatively horizontal ind undisturbed except in the Ap 
palachians where they ire much broken ind foldecl, in the Cincin- 
nati uplitt where they ire gently irched and in the Ozark uplift, 
an extensive dome where they are more steeply inclined The j 
Palatozou strata are also exposed locally m folded narrow bands 
from northwestern Mexico to the Arctic and from the Pacifie 
States as f ir e ist is Denver 

The C ambrnn the oldest svstem in the Palaeozoic, is not ex 
posed at the surf ice over large areas but is widely distributed 
across the United States from C difornii to the Appalachians, and 
from the St Lawrence to Alabima outcropping generally along 
the borders of the Prt Cambrian rocks of old launntia, Appa 
lachta and Cascadia The earliest W lucobnn the first ^xriod of 
the C imbri in found in the United States has been discovered only 
in southern ( alifornia, (hough the latest Waucobian extends from 
there to the eastwird across the Sierras and northward approxi 
nntcly through Ncvach Utah, Idaho and parts of Wyoming, 
Montana Oregon and W ishington, and thence to the Arctic ocean, 
ind along the Appalachians from the C»ulf of Mexico to the St 
Liwrcnct I he outcrops of the Acadian, the micjdle period of the 
Cambrian and of the Croixnn the upper period are more widely 
distributed The Ozarkian which his been only recently definitely 
established and not yet exactly delimited in vertical extent and 
which comprises members formerly referred to the Upper Cam- 


brian and Lower Ordovician, is best developed in the southern 
Appalachians, but is rather widely distributed in the Mississippi 
valley region and along the borders of old Appalachia as well 
These four periods, of which the first three are indisputably Cam 
brian, and the last possibly part of the same system, are char 
dcterized by the development of a rich marine fauna m their rela 
tively shallow seas — ^trilobites, brachiopods and gastropods 

The rocks, dominantly limestone, of the Ordovician system out 
crop widely in the United States, but, like the Cambnan, not over 
very large areas, though m some regions, like the Lexington basin 
m kentucky and the Nashville basin m Tennessee, they are ex 
tensively exposed Like the Cambrian, too, the Ordovician ex 
posures are generally distributed about the peripheries of the 
old Pre Cambnan land masses, but naturally farther out from 
their shores The Canadian, the earliest period of the Ordovician 
(if the Ozarkian be included within the Cambrian), has not been 
even roughly delimited, but the submergence during which the 
Canadian deposits were laid down was restricted to the eastern 
United States and the Great Basin of Nevada and Utah, and the 
Acadian section of Canada The Champlainian period, following 
the Canadian, was characterized by a submergence of the North 
American continent to an extent not since approached with conse 
quent deposit of Champlainian sediments rich in manne fossils — 
bryozoans, brachiopods, gastropods, cephalopods, crmoids locally, 
sihcious sponges hydroids, ostracods and early corals-— over wide 
areas The Cincinnatian, the closing period of the Ordovician, 
was also a period of extensive submergence during parts of its 
continuance, but the epicontinental seas varied greatly in extent 
and position as a whole The Cincinnatian closed with such a 
wide spread withdrawal of these seas that the configuration of 
the American continent at the close of the Ordovician approached 
its present outline in its major characteristics 

Little indication of volcanic activity during the Ordovician is 
found m North America, but the period was distinguished by 
important tectonic movements which resulted in the Taconic dc 
formation in the eastern United States, whereby the sedimentary 
deposits which had been laid down in a trough between the Ap 
palachians and a land mass lying eastward in New England from 
the St Lawrence to Long Island, were folded sharply and meta 
morphosed profoundly, to constitute the Taconic complex, and 
the Cincinnati arch and other central interior anticlines were ini 
tiated m the middle of the period and at its close were elevated 
and greatly enlarged 

In the Ordovician, not only of America, but elsewhere, the 
adaptation of life to environment seems almost as well established 
as now The muddy bottoms of the seas into which rivers of 
medium grade emptied were characterized by certain forms 
that were quite distinct from those that developed m seas with 
sandy and gravelly bottoms , and the clear water areas developed 
still other groups The differentiating effect of isolation is clearly 
brought out m the fossils of the Ordovician wherever a portion of 
the epicontinental sea was cut off by such a barrier as an anti 
dine or wherever ocean currents of different temperature or 
salinity prevented intermingling of the faunas Thus the life of 
the Ordovician was fuller, richer and higher m the evolutionary 
stage than that of the Cambrian Trilobites, cephalopods, gastro 
pods, pelecypods, cystoids, graptohtes and corals of advanced 
and varied types predominated, and bryozoans conoids and fishes 
appeared for the first time 

The Ordovician formations have yielded much, if not most, of 
the natural gas and petroleum of Ohio and Indiana and a great 
deal in other eastern States, lead and zinc have been produced 
from the sulphide and carbonate ores from the Galena formation 
of eastern Iowa, south western Wisconsin and north western Illi 
nois which is a Middle Ordovician member , calcium phosphate, a 
valuable fertihzer is obtained from the Ordovician of central Ten 
nessee, and limestone, marble and cement are widely quarried 
from the members of the Ordovician from Vermont to Tennessee 

The Silurian of North America is nearly everywhere rather 
readily cut off from the Ordovician by a relatively distinct, angular 
unconformity in the east and by an equally distinct disconformlty 
in fossil content in the interior The Oswegan, the lowest of the 
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three distinct major divisions of the Silunan, mitiates the period 
with the epicontinental seas apparently confined to three major 
extensions upon the area of the present continent one stretching 
up the Mississippi valley to northern Illinois, a second extending 
across Newfoundland and northern New Brunswick, and a third 
occupying the Appalachian trough, and stretching east and west 
over central New York and Ontario Following the Oswegan, the 
Niagaran continues the period with an expansion of the Silunan 
seas over the United States east of the Mississippi nver and over 
a large part of Canada to the Arctic ocean, and an extension of 
two seas on the west, one from California through Idaho to 
Canada, and another from Mexico into Anzona and New Mexico 
The Cayugan closes the period with a withdrawal of the Silunan 
seas until they covered only the region from Wisconsin and Illinois 
through New York and over the Appalachian trough 
During the Silurian the Cincinnati uphft or anticline continued 
a prominent physiographic feature separating distinct marine 
basins and faunal provinces The Ozark uplift likewise constituted 
a conspicuous feature of the continental landscape, and more 
land emerged in western United States than ever before 
The Silurian fauna is characterized by a wealth of types with 
radial symmetry, as was the Ordovician , the brachiopods became 
larger and sturdier, the eurypterids or “sea scorpions” were com 
mon and corals widely scattered It was in the Niagaran when the 
seas were most widely extended that the life was richest and most 
cosmopolitan The first recognized land plants — of low form — 
are from the Cayugan Fishes probably occupied the fresh waters 
of the whole Silurian period, but their fossils appear only in the 
closing part 

The Salma group, one of the upper members of the Cayugan, 
yields the salt obtained from wells m New York, Ohio and Ontario, 
and the Clinton formation, the basal member of the Niagaran, 
yulds hematite, or red iron ore, from New York to Alabama, now 
worked extensively only in the Birmingham region, and consider 
able oil and gas in central Ohio and eastern Kentucky 
The Devonian system is widely distributed in North America, 
but the lower groups are confined to the margins of the continent, 
whereas the middle groups also occupy a considerable portion of 
the interior of the continent, where the disconformity in faunal 
succession makes it easy to separate the Devonian from the 
underlying Silurian The Catskills constitute one of the most 
impressive sections of the Devonian in the United States and the 
Eureka district of Nevada another Excellent type sections also 
outcrop along the shore of Lake Erie for about 25 m west of 
Buffalo, and about Cumberland, Md Cleveland, Ohio, is situated 
on Upper Devonian, Sandusky and Columbus, in the same State, 
Milwaukee, Wisconsin Davenport, Iowa and Alpena, Michigan, 
are situated upon Middle Devonian 
When the Devonian period opened practically all of North 
America had emerged from the ocean, only narrow seas occupying 
the Appalachian, Acadian and Cordilleran troughs, and an embay 
ment extending northward from the Gulf to the base of the Cincin 
nati uphft and the Ozark dome The continent began submerging 
early however, and by the Middle Devonian the Gulf embay- 
ment with its warm waters had spread northward to Hudson bay 
and the Cordilleran trough was occupied by a widened sea that 
extended northward to the Arctic During the Upper Devonian 
the seas gradually withdrew again until the interior and the 
Cordilleran area were no longer inundated Only small crustal 
movements, except the notable Shickshockian disturbance which 
affected eastern Canada and north eastern United States, and little 
volcanic activity distinguish the Devonian of North America 
The life of the Devonian m America may be arranged in 
three provinces the Atlantic, especially in the Lower Devonian, 
with Its life forms related to those of the Rhine district of Europe , 
the Central Interior, or Gulf, its life related to that of South 
America, and the Cordilleran, its life derived from the Pacific and 
the Arctic In general, the life resembled that of the Silunan, ex 
cept that fishes had become exceedingly abundant, and amphibia 
had begun to appear, indicative of the evolutionary trend toward 
vertebrate dominance, and the further rapid development of air- 
breathmg animals to occupy the land and the air 


There is no more significant oj picturesque period m tht histoi> 
of the earth than the Devonian This is the time when tht iorintr 
nakedness of the lands becomes clothed with a deeper verdurt and 
the first forests appear, providing the nttdtd homes ind food for 
the invasion of the continents by the ever hungry dcsicndints of the 
denizens of the sea The conquest is first ittuned bv tht invtitebiates 
— the scorpions, shell-hsh worms md instcts Of grtitti signitic'incv 
howtver, 18 the adaptation of other mariiu inimds to the hnd which 
eventually leads to the origin of tht lishts, the advinct giurd ol the 
vertebrate hosts, through the development ot lungs and tht increase 
in mentality 

The invasion of tht land is fairly under way m the Devonian 
chiefly m the rivers and lakes, but due to the prevailingly ind climite 
a fierce struggle is instituted imong the inhabitants of the then tempo 
rar> waters resulting in tht dominant y of the better equipped air 
breathing fishes, an issue prophetic of vertebrate ascendancy hcreaftei 
never to be questioned in its onwaid sweti) to its culmination in man 
(Pirsson and Schuchert, lexi hook oj Geology p 714 ) 

Petroleum and natural gas m large quintity have been derived 
from the Devonian formations of Pennsylvania, West Virginu, 
Ohio and New York 

The Carboniferous periods, including the Mississippian (Lower 
Carboniferous), the Pennsylvanian (Upper Carboniterous) and 
the Permian, are best considered together, because while there 
IS general unconformity between the Mississippian and tht Penn 
sylvanian the only areas of continuous sediment ition persisting 
in Utah and Arizona, the transition from Pennsylv inian to Pei 
mian is so gradual as to make definite separation impractieable, 
and the evolution ot life forms is continuous and interrelated 
through the whole period 

When the Devonian period closed the seis had retreated from 
most of North America, but m Wav ci ban time (early Mississip 
pian) the Gulf States and the western side of the Cincinnati 
uphft were inundated over small areas which later graduilly ex 
panded to large size, and the Cordilleran sta submerged extensive 
areas m the Rocky Mountain region, connecting with the embay 
ment in the Central Interior The northern Appal ichian basin 
during Waverlian time extended over Ohio Michigan and Penn 
sylvania, the Central InUnor sea from central Iowa southward 
md south eastward to the Gulf, and south westward to Texis, 
and the Acadian seas flooded a connected senes of narrow troughs 
between mountain ranges At the close of Waverlian time the 
seas had apparently withdrawn from the whole Cordilleran basin 
and from practically the whole of the continent so that the sedi 
mentary record to the 1 cnnesscean is broken Tennesseean time is 
characterized by general emergence with limited areas of sea m 
the Central Interior embayment and the southern Appalachian 
and Cordilleran troughs 

The marine life of the Waverlian w^as distinguished by a great 
abundance and rich variety of trn\oids and the Productus tvpe of 
brachiopods flourished Reef building corals were rare but bryo 
zoans and cup corals were numerous Sharks dominated the seas 
Tnlobitcs were almost gone On land no record his been found 
of animals but low forms of plants were widi spiead The marine 
life of the Tennesseean closely resembled that of the Waverlian 
while the hnd record is better in that it reveals tracks of many 
amphibians Petroleum and natural gas have been obtained from 
the Mississippian of Ohio, Pennsylvania, West Virginia and Ken 
tueky 

The Pennsylvanian is distinguished by the greatest known ae 
cumulations of coal, not only m America but in Eurasia as well, 
that have been laid down m all geologic history, though some of 
the later formations, especially those of the Cretaceous also 
bear coal in much smaller extent and quantity In the United 
States the Pennsylvanian formations of the Rocky Mountains 
bear no significant coAl beds such as are found in the central and 
eastern parts of the country 

The Pennsylvanian Permian was a period of quiet inundation, 
the seas transgressing the Land from the south west and spreading 
northward and eastward Only local warping or uphft occurred in 
this period in most of America except m the Pacific area from 
northern California to Alaska though in Eurasia it was a period 
of extensive tectonic disturbance In the Appalachian basin east 
of the Cincinnati uphft, and m the Interior Sea west of this axis 
into Nebraska, Kansas, Oklahoma and Texas the sea level was 
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oscillatory and deep sea conditions alternated with littoral and 
marsh conditions, the coal being formed when the latter condi- 
tions prevailed The Pennsylvanian Permian seas receded from 
the North to the south westward and finally vanished m Permian 
time, when the Appalachian revolution raised mountains probably 
3 m high in the eastern part of the United States, and the whole 
continent emerged to the same extent approximately, as now 

Ihe life both plant and animal, of the Pennsylvanian Permian 
was characteri/ed by its relatively cosmopolitan character and 
distinguished by the change of dominance in biologic interest 
from the sea to the hnd The vegetation, particularly of the 
humid tepid marshes of the Pennsylvanian, was extremely luxu- 
riant file numbers sizes and varieties of ferns and fernlike 
plants, horsetails, clubmosses, sigillanas or seal trees, and lepi- 
dodtndrons or scale trees has apparently never been surpassed 
in geologic history, and though many other low forms were 
abundant, it wis these that gave the flora of the period its unique 
quality and furnished the parent material for the great coal beds 
through these bizarre forests a host of insects some of them of 
great size and including some 500 species of cockroaches, swarmed, 
and grotesque amphibians and reptiles crawled from pool to pool 
and among the giant boles The freshwater and marine life 
was likewise ruh and varied with an abundance of sand loving or 
mud loving forms frequenting the shallow pools, lagoons and sea 
shores With the desiccation and glaciation attendant upon Per- 
mian time both plant and animal life declined in vigour and va 
ricty, but made greit advxnces m evolution toward adaptation 
to modern conditions 

The most important product, by far, of the Pennsylvanian 
formations is coal The important coal beds of Nova Scotia and 
New Brunswick, the great Appalachian coal field including the 
anthraiite beds of north eastern Pennsylvania, the Michigan coal 
held the great Indiana Illinois Kentucky coal field, the Iowa 
Missoun Texas field, ill these are of Pennsylvanian origin Beds 
of iron ore in a few phees particularly Ohio and Pennsylvania, 
ire associated with the coal, and fire clay is often taken from 
the mines and pits where coal is extracted Petroleum and natural 
gis have been found in some of the Pennsylvanian sandstones 
in Illinois Kins IS and Oklahoma 

Mesozoic Groups — The Mesozoic formations are, in general, 
more important in the western part of the United States than in 
the eastern, for while the present configuration and character of 
the eastern part of the North American continent were practi 
eilly completed as thiy now are by the Appalachian revolution 
which concluded the Palaeozoic eri the western part was essen 
tnlly modified and determined m the Mesozoic 

In the Trnssic the earliest period of the Mesozoic, the eastern 
part of the United States was almost entirely land, with wind, 
water and other agents of erosion wearing down the eminent 
ridges and peiks formed by the Appalachian revolution at the 
close of the Permian with deposition of sediments in mtermon 
tine seas and marshes such as the trough in which the Connecticut 
valley now lies and with considerable volcanic activity locally, 
the Rocky Mount im region was covered over in part with some 
marine sediments from seas intruding from the west, but in much 
greater part with freshwater mud and sand, or wind blown sand 
and loess and the Pacific coast belt was submerged beneath a sea 
in which normal marine deposits were laid down The Triassic 
formations of the eastern part of the United States — in the Con- 
necticut V'^alley across northern New Jersey, south-eastern Penn- 
sylvania Maryland and into Virginia and North Carolina are pre 
vaihngly red in colour coirse and indicate by the character of 
their sediments and fossils tint they were worn down from a high 
hnd of crystalline rocks, and deposited, in a semi and climate 
with hot summers and possibly cold winters upon the surface of 
such troughs as that of the Connecticut valley The Triassic for- 
mations of the Rocky Mountain cordillera comprise a series of 
red or variegated sandv shales and cross bedded sandstones with 
thick beds of gypsum The Tnassic formations of the Pacific 
border are dominantly calcareous and rich in corals and other 
marine fossils submarine or littoral volcanoes poured out thick 
beds of Igneous material, i>articu 4 rly from the middle Jurassic 


to its close The Jurassic closed with a significant uphft of great 
block mountains m the eastern part of the country, known as the 
Palisade disturbance 

The hfe of the Triassic, strikingly new and different from the 
Permian, has not been adequately recorded m the rocks and only 
fragmentary knowledge has been discovered The floras were 
small, the insect life was negligible, fish were rather abundant in 
the freshwater lakes and lagoons and in the salt seas, land verte- 
brates were varied, particularly such reptiles as the great dino- 
saurs, primitive reptilian mammals had evolved, and the seas 
swarmed with ammonids, squids and siphonate gastropods, and 
reef building corals formed reefs hundreds of feet thick Coal 
beds of limited extent were laid down m the Triassic depressions in 
Virginia and North Carolina, and at the close of the Tnassic some 
copper ore was deposited in New Jersey with the copious basaltic 
intrusions 

The Jurassic in the eastern United States opened with a period 
of active erosion as a result of the great uplift of the Palisade 
disturbance, which continued throughout the penod and reduced 
the high Appalachian and massive Palisade mountains to a pene 
plain Along the Pacific coast the sea, after its withdrawal from 
the continent at the close of Tnassic time, again began m the 
Jurassic to transgress upon the coast and into the Californian sei 
of Oregon, California and Nevada, where great thicknesses of 
sandstones and shales and some limestone were deposited From 
Alaska and British Columbia a middle Jurassic sea, Logan sea, 
invaded Montana, Idaho, Wyoming, Colorado and Utah, where 
widely and locally variable deposits of sandy clays, shaly marls 
impure limestones, crossbedded sandstones and universally pres 
ent oyster shells indicate only shallow water conditions Great 
tectonic activity characterized the close of the Jurassic m the 
western part of North America, the Sierra Nevadas, the Coast 
range of California the Humboldt range of Nevada, the Cas 
cades and the Klamath mountains were elevated A great geo 
syncline, called the Coloradoan, east of the Sierra Nevadan up 
lift, and the Great valley of California were formed near the close 
of the Jurassic Considerable volcanic activity continued through 
out the period, mcreasing m intensity and extent toward its close 

The life of the Jurassic includes a cosmopolitan land flora re 
vealing a rich, varied growth of Cycads and the beginning of mod 
ern types, a great number of insects, diversified and advanced 
reptiles, both terrestrial and marine, the earliest birds, and a 
wealth of marine invertebrate and vertebrate forms including 
sharks of modern types and the first flat fishes 

The Jurassic Mariposa and Auriferous slates (Gold Belt senes) 
of the Sierra Nevadas contain the gold beanng veins of quartz 
in which he the “mother” lode from which the nch placer de- 
posits of California have been denved 

The Comanchean, by which American geologists distinguish 
the Lower Cretaceous, which corresponds approximately to 
the lower series of six or perhaps seven stages generally included 
within the Lower Cretaceous of Europe, appears m the United 
States as a continental phase in limited areas along the Atlantic 
coast and m extensne regions in the Rocky Mountains, and as 
two distinct marine faunal provinces the Shastan, a Pacific coastal 
overlap, and the extensive Comanchean of the Gulf of Mexico 
over Arizona, New Mexico, Texas, Oklahoma, Kansas, Arkansas 
and Colorado from which the group derives its name The Co 
manchean extension proper was limited in extent m the United 
States during Middle Comanchean time, but became more wide 
spread m Late Comanchean The waters of this sea apparently 
were shallow, muddy and brackish from the fresh water poured in 
by the rivers debouching upon it The Shastan overlap at first 
filled chiefly the Great valley of California and the Willamette 
Puget sound basins but later spread widely to become a shelf sea 
into which rivers from the highlands to the eastward poured a 
great thickness of generally coarse-grained sediments The con 
tinental deposits of the Great Plains country from Montana 
southward into New Mexico were apparently laid down over a 
relatively low, fiat plain occupied by small shallow lakes and la 
goons, nmmed by broad marshes in which many great dinosaurs 
hved Some of these same dinosaurs hved also m the Tnassic 
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swamps of the Atlantic coast, where the deposits indicate fresh- 
water deposits laid down m river valleys m the earlier part of the 
period, and estuarine beds along the seaboard in the later part 
Toward the close of the Comanchean, crustal movement is evi- 
dent along the Pacific coast throughout the coast ranges and the 
Cordilleran Intcrmontane disturbance initiated the process by 
which the high plateaux of the western part of the United States 
and northward and southward were elevated Along the Atlantic 
coast the Piedmont and Appalachian regions were elevated some- 
what, thus rejuvenating the streams flowing from them 
The record of the hfe of the Comanchean indicates the wane 
of the cycads and the rapid rise, probably m the eastern United 
States, of the angiosperms, the ancestors of the dominant forms 
of modern floras, and the growth of the first “hardwood’* forests 
— oaks, elms, poplars, maples and magnolias, for instance, the 
maximum development, both in size and variety, of the dinosaurs , 
and the decline of the ammonites m the seas 
Tht last system of the Mesozoic, the Cretaceous, records the 
last wide-spread transgression of the sea over the United States 
The extensive peneplanation of the preceding periods had re 
(iuced much of the land to river or coastal plains or low rolling 
hill lands, and when the Cretaceous submergence began it pro 
gressed fast over these The whole Pacific coast was submerged 
practically the whole interior west of the Mississippi, the Gulf 
States as far north as Illinois, and the Atlantic coast as far north 
IS New Jersey The broad Coloradoan interior sea extended from 
the Gulf of Mexico to the Arctic ocean Always a shallow sea 
the sediments rapidly accumulating after the Laramide revolution 
in late Cretaceous time soon filled it, but while it persisted deltas, 
bars and low islands were formed in its shallow, muddy, marshy 
w iters The Laramide revolution was a profound orogenic change 
by which the mountains of western North America and South 
\mLrica were raised to a grandeur that they have never lost 
1 he life of the Cretaceous embraces the end of the dinosaurs 
and their contemporaries The close of the period marked the 
culmination of the “mediaeval” period m the evolution of animal 
life, a period long passed by the evolution of the flora, for the 
flora of the Cretaceous was distinctly modern, including birch 
beech, maple, oak, walnut, sycamore, tulip, laurel, holly, ivy, sweet 
gum breadfruit and hazelnut The first sedges and grasses dp 
peared Large reptilian carnivorous birds^ appeared, and many 
mammals The Cretaceous was a time of extinction for many 
marine forms, of toothed birds and dinosaurs, and the destruc- 
tion of reptilian supremacy 

The chief economic product of the Cretaceous is the coal which 
was laid down m many places in the western part of the United 
States, and ranging in grade from lignite to anthracite 
Cenozoic Groups. — The lower four groups of the Cenozoic — 
the Eocene, Oligocene, Miocene and Phocene — record no great 
epeiric seas m the United States, but merely epicontinental or 
marginal overlaps which oscillated back and forth over the rela 
lively narrow areas of submergence Along the North Atlantic 
coast Eocene deposits are not found north of New Jersey, though 
beds occur m Maryland, Delaware and Virginia, Miocene sands 
clays and marls are found all the way from Massachusetts to 
Alabama, manne Pliocene deposits are few and scattered, the 
Oligocene is not represented In the eastern Gulf section from 
Cape Hatteras southward and westward to the Mississippi river, 
Eocene and Oligocene deposits are well distributed with an ex- 
cellent sequence of Oligocene and Miocene in Florida In the 
western Gulf section from the Mississippi river to Mexico stages 
of the Eocene are found m rather extensive deposits, the Oligo 
cene IS well developed in Louisiana, the Miocene is known only 
m deep wells , and the Phocene is missing 
California, Oregon and Washington reveal marine Cenozoic 
sediments Eocene to a depth of 8,000 to 12,000 ft , late Miocene 
in California, 8,000 ft , and Pliocene and Pleistocene south of 
San Francisco to a depth of 13 000 feet Continental Cenozoic 
deposits are wide-spread m the foot-hills and high plains east 
of the Rocky Mountains Great tectonic and volcanic activity 
characterized the Cenozoic in the United States, and the great 
Cascadian revolution was initiated, and continued, the great uplift 


responsible for the Colorado plateaux and the cutting of tht 
Grand Canyon, and the grand volcanoes — Rainier Shast i md 
Lassen — which remained active throughout the Pleistoctnc Ihe 
close of the Phocene was a time of greit dcfornntion 1 critical 
period of geologic history in the United States, whin the final 
aspect of the surface as we know it was largely determined 
Ihe Pleistocene or Quaterniry, the find division of geologit 
chronology, was marked by the culmination of the Ciscadnn 
revolution, and the extensive glaciation that followed, when more 
than the northern half of North America and Euroiie was buried 
beneath great strata of lee Three great ice caps formed in 
America the Labrador, east of Hudson bay, the Keewitin, west 
of Labrador and the Cordilleran, over the Canadian Rockies 
Many smaller outlying caps or shields were formed about the 
margins of these cips The glaciation was not continuous but 
five stages of ice formation and extension with four interglacial 
stages have been generally recognized in the United Stxtes 

Divisions of Pleistocene Time in North America^ 


V^anishing of ict sheds C hamplain marine 
invasion I owermg of water level of 
C>rcat lakes Cridud imchor itioii of 
diniatc C radual extinction of tit 
phants, mastodons, Migalonw musk 
oxen, etc 

Spread of ice sheets and drift Fauna ind 
flora driven south 


Record not well determined I ormation 
of pc at beds and soils W idc distribution 
of loess 

Spre id of lee she t ts and drift Record not 
well determined 

Accumul ition of peats soils and loess 
Horses t It phants mastodons bison 
peccaries and t ipirs probably present 

Spread of let sheets and drift Deposition 
of loess Appircntly of present 

land fauna then living IVl istodons, 
mammoths horses tapirs, bison deer 
and sabre tooth tigers 

1 ormation of pc its soils and bluish loess 
Animals alxiut as m Uhnoian stage 

Spread of uc shctls and drift 1 xtmc tion 
of certain camels and horses 

r reat ibunelanec of mylotlons mega- 
theres Mi c^alonyx, mastodons tie 
phants species) horses (6 species), 
cimels (4 spttiLs) sabretooth tigers 
bears, etc A warm temperate fauna 

Spread of ice sheets and drift Includes 
l^re K insan, Nebraskan and Albertan 
drifts 

Phocene 


Post glacial or present 
time 


jliflh or Wisconsin glacial 
stage 

Wurm stage m 1 uropt 

Fourth or Peorian inter 
glacial stage 

lourth or Iowan glacial 
stage 

Third or Sangamon inter 
glacial stage 

Third or Ilhnoian glacial 
stage 

Riss stage in 1 urope 


Second or Yarmouth in- 
ter glacial stage 

Second or Kansan glacial 
stage 

Mmdcl stage in Lurope 

I irst or Af toman inter 
glacial stage 


hirst or Sub Af tom in 

glacial stage 


During the Pleistocene glaciation the surface of the areas cov 
ered by the icc as well as those contiguous to its borders was 
profoundly modified by the lee itself or by the waters resulting 
from its meeting About the centres of origin of the several ice 
caps the terrain was scoured, sculptured, deeply grooved by the 
moving ice, about the peripheries this erosive action was mini 
mized and depositional changes were most pronounced As the 
ice receded the whole character of the Great Lakes was changed 
the drainage systems of the whole area disturbed, and the aspect 
of the entire area was significantly changed 

The extensive lands of Cenozoic time were dominated by mam 
mals, and even the seas contained representatives of this great 
group The life that characterized the Mesozoic was practically 
extinct before the close of the Eocene and by the time the Oh 
gocene had dawned the mammal life had assumed a distinctly 
modem aspect, though still rather primitive With increasing des 

*Pirsson and Schuchert, Text book of Geology^ p 949 
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iccation and cold m the Miocene, and consequent extension of 
grasslands, ruminants and rodents increased in number and va- 
riety Prominent among the forms of this time were horses, 
camels, rhmoet roses deer, sabre tooth tigers and many others 
The Pliocene is equally interesting for its life, but because the 
land stood high ind little deposition was taking plaee on land, few 
fossils formed The evolution of the horses, the camels and the 
elephants his bttn most fascinatingly worked out The first pri 
mates, from which man is considered to have descended, appear as 
lemurs or lemuroids in the American Loccne, the oldest ape 
appears in the Fgyptnn Oligoccne, the oldest ape man m the 
Javin Pleistocene, and the iirst dawn man with the characteristic 
qualities of the modern Homo sapiens is thought to have origi 
nated on the steppe phtcaux of ( entril Asia when first appeared 
conditions necessitating his leaving the trees and walking upright 
on the grasslands The evolution of man, Homo sapiens^ is a 
Pleistocene record of which little that can be authentically sub 
stantiatcd his been written in the United States, though skeletal 
remains and culturil irtifacts found in floiida, Oklahoma, Texas 
and Color ido may in time prove valuable pages m the history 

The Psychozoie ige is tht prt sent and has little geologic signifi 
cance As Charl( s Schuchert the doyen of American palacontolo 
gists and stratigraphcrs states “We are now living in a time of 
rugged lands, oblitir ition of old peneplains, cold polar climates, 
and marked temper ituu belts Human mentality now domi- 
nates the orginic world, and to it all creation will soon be more 
or less subservient ’ 

BiBLioe RAPiiY - I he publications of the US Geological Survey and 
all articks on Anuncin geology hav( been thoroughly indexed on every 
phase and brinth of Amtruan geology Modern general treatises 
include Pirsson and Sehuchtrt’s Text book of Geolo^v Chamberlin 
and Salisl)ui>’s C rolo^y , tiribius Text book of Geology Scott’s 
Introduition to Gfology Cklands Geology, Physual and Htstorical, 
and a number of otluis Tht Journal of Gtolo^y Iconomic Geology 
and the Bulletins of th( American Assoiution of PetioUum Geologists 
arc the chief serial public ations on the subject of U S geology The 
publications of the US Geologic il Survey ind of the several State 
Geological Surveys are p irtii ul irly important (WEE) 

III CLIMATE 

The climates which are found within the bemndaries of the 
continent il United StUes ire extremely diverse yet it is possible 
to deduce eertiin fiets of broul application concerning them The 
country lus wholly in the temperate ?one Hence its mean annual 
tempcra(ur(s are intermedute between those of the Arctic regions 
on the one hand ind those of the torrid zone on the other a fact 
not inconsistent with the oceuirtnic in some parts of the country, 
of summer maximum temfx^ratures surpassing my found within 
the tropics and m other parts of winter minimum temperatures 
rivalling those of the Arctic The country ilso lies, for the most 
part, within a so cilled “belt of prevailing westerly winds ” This 
expression implies i generil drift of the dtniosiihen from west 
to east within the region concerned, but it does not imply anything 
like const ml wind diuctions m particular localities The winds of 
this belt are much modihcd locally by topography they are sub 
jeet to certain seisonil vitiations and they vary markedly, es 
pceially in the northc rn put of the country, with the constant pas 
sage of the disturb meis known as cyclones and anticyclones These 
disturbances which, with some exceptions, cross the country in a 
general westtoeist direction at speeds averaging from $00 to 
600 m a dav bring with them frequent weither changes — ups and 
downs of temper it ure alternations of clouds and sunshine — ^which 
are a sinking feature of the climate in most parts of the United 
States 

The eastward atmospheric drift from the Pacific ocean gives 
the western coast of the United States a marine climate, which 
means essentially a small range of temperature, annual and 
diurnal This is, however, confined to the immediate border of the 
Pacific, on account of the mountain barriers that prevent the in 
fluence of the ocean from extending far inland Even the rela- 
tively low coast range gives the vallevs east of it a quasi conti 
nental climate, ind “eontinentality’* becomes pronounced east of 
the lofty Sierra Nevada Cascade system Wide ranges of tem- 
perature are found thence eastward all the way to the Atlantic 


coast, except in the far south, where trade winds, blowing from 
easterly quadrants, bring the land under the climatic control of 
the Atlantic ocean and the Gulf of Mexico The mountain barriers 
above mentioned, besides their striking effects on temperatures to 
the eastward, precipitate most of the moisture brought by winds 
from the Pacific on their windward slopes, and are thus responsi 
ble for the great region of and and semi and climates embracing 
about one third of the country, which extends roughly from the 
1 20th to the 100th meridian Farther east a moderate to ample 
rainfall is supplied mainly by intermittent cyclonic air currents, 
which import moisture from the Atlantic and the Gulf One 
more factor of major importance controllmg climates east of the 
Rockies is the absence of mountain ranges trending east and west 
A broad open lowland stretches from the Arctic ocean to the Gulf 
of Mexico Thus winds of cyclonic origin have a clear sweep be 
tween the northern and southern borders of tbe country and are 
enabled to exercise profound effects upon the distribution of both 
temperature and moisture In winter a flood of cold air from 
the interior of Canada sometimes causes freezing weather along 
the Gulf coast, in summer, warm, muggy air from southern 
waters often affects the comfort of people living inland 
For purposes of climatographic description the country has 
been variously divided into larger or smaller units The United 
States weather bureau has published elaborate climatic data for 
106 “sections’* of the country, the boundaries of which are mainly 
political or arbitrary In this sketch of regional climates we 
adhere to the simple system of “climatic provinces” proposed by 
Prof Robert De Courcy Ward of Harvard in the year 1915 
Eastern Province — Because of the predominant westerly winds, 
the Atlantic ocean, though it frequently influences temperatures 
far inland, does not prevent the occurrence over the whole of 
this province and even for some distance off shore of the wide 
temperature ranges characterizing a continental climate “Spells” 
of extremely cold weather occur in winter, and of intensely hot 
weather in summer The latter are frequently attended by high 
humidity, and are the cause of much distress and discomfort In 
summer the difference in temperature between the northern and 
southern parts of this province is relatively small, but in winter 
It IS very marked In January the mein monthly temperature 
decreases northward at the rate of 2 7° 1 for each degree of lati 
tude, both on the Atlantic coast and in the Mississippi valley The 
normal rainfall is adequate for crops throughout the province 
The snowfall is generally heavy m the northern States, where the 
extxjnse of keeping streets and rural highways open to traflftc 
amounts to many millions of dollars every winter hrequent 
weather changes due to cyclonic disturbances are characteristic 
of the eastern province, especially m the north eastern part 
Gulf Province — ^This region has a semi marire and semi 
tropical climate, less subject to cyclonic control and much more 
affected by oceanic influences than the climate of the eastern 
province The summers are long and hot and the winters are pre 
vailingly mild, though occasional severe frosts and freezes cause 
enormous losses in the rural industries The rainfall is normally 
copious over most of the region, but severe droughts are known 
Plains Province — ^The outstanding climatic feature of this re 
gion IS the light rainfall — ^mostly less than 20 in in the average 
year Agriculture is practised with the aid of irrigation, or by 
dry-farming methods, but over a great part of the province gives 
place to grazing The cyclonic control of the weather is less pro- 
nounced over the plains than in the eastern States, the diurnal 
ranges of temperature are greater, the air is drier, there is more 
sunshine and more wind Parching “hot winds” sometimes blow in 
summer, causing much local damage to crops The “chmooks” 
that blow down the eastern slopes of the Rocky mountains are 
Fohn winds, the heat and dryness of which are responsible for 
especially stnking effects in winter The blizzard is a dreaded epi 
sode of winter over the northern plains 
Plateau Province — ^This region, lying between the Rocky 
mountain divide on the east and the Sierra Nevada-Cascade 
divide on the west, has a very light rainfall, except where increased 
locally by altitude, and includes the most pronpunced desert re 
gions of the Umted States, in south-eastern California, south- 
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western Arizona and western Nevada Dry, stimulating air, abun 
dant sunshine and a wide diurnal range of temperature are 
dominant features of the climate The south western deserts are 
notorious for the heat and aridity of their summers Death Valley, 
Calif , has the smallest mean annual rainfall — i 65 in at Green 
land Ranch — ^recorded anywhere in the country Greenland 
Ranch likewise registers the highest shade temperatures m the 
United States, with an absolute extreme of 134® F 
Pacific Province — Marine influences combined with rugged 
topography give to this region a remarkable diversity of climates 
The whole coast has mild winters and cool or moderately warm 
summers The interior valleys have hot summers In the great 
central valley of California temperatures of 110° to 120® are 
sometimes registered on summer days In the northern part of 
the province, near the coast, the rainfall is the heaviest in the 
United States (over 100 in), while the southern part of the 
province is semi and The upper slopes of the Sierra Nevada and 
Casnde ranges have the heaviest snowfall found in North Amcr 
ica Precipitation is much heavier in winter than in summer m 
both the north and the south, and m California the summers are 
almost rainless Fog is very prevalent along the coast 
About 100 tornadoes are recorded in the United States annually 
and some of them are terribly destructive within small areas 
They occur mainly m the warmer months and are rare west of 
the looth meridian Cyclones of tropical origin ('‘West Indian 
hurricanes'’) cause serious damage on the south Atlantic and 
Gulf coasts at intervals of a few years Ice storms— cold weather 
rimstorms coating terrestrial objects with ice — sometimes cause 
very extensive breakage of trees, wires, etc , especially in the 
north eastern quarter of the country 
Bibliography — ^The latest and most useful descriptive work apply 
mg to climates throughout the country is R De C Ward’s Climates of 
the Untied States (Boston 1925 ) A J Henry’s Climatology of the 
Unittd States (United States weather bureau Bulletin [Washington, 
I oof)) contains much more copious numerical data and larger charts) 
The chief statistical work is the United States weather bureau Bulletin 
If Summaries of Climatological Data by Sections ” 2nd ed (Wash- 
ington, 1926 ) The parts relating to each of the 106 “sections” of the 
country may be obtained separately Splendid detailed climatic chirts 
arc a feature of the Atlas of American Agriculture, which the United 
States Department of Agriculture has been publishing in instalments 
for some years The first section on climate — Frost and the Growing 
Season — appeared in 1918 Statistics and extensive discussions of indi 
vidual elements of the climate (temperature, rainfall, etc ) have been 
published m bulletins of the weather bureau and elsewhere Abundant 
climatographic literature will be found in the monthly Weather 
Review (Washington) Among the more remarkable of the numerous 
works on ♦he climates of particular areas are 0 L Fassig, Report on 
the Climate and Weather of Baltimore and Vicinity (Baltimore, 1907 ) , 
H J Cox and J H Armmgton, Weather and Climate of Chicago 
(Chicago, 1914 ) , W H Alexander, Climatological History of Ohio 
(Columbus, 1923 ) (C F T) 

IV FAUNA AND FLORA 

Fauna. — Differences of temperature have produced in North 
America seven transcontinental life zones or areas characterized 
by relative uniformity of both fauna and flora, they are the Arc 
tic, Hudsonian and Canadian, which are divisions of the Boreal 
Region, the Transition, Upper Austral and Lower Austral, which 
are divisions of the Austral Region, and the Tropical 
The Arctic, Hudsonian and Canadian enter the United States 
from the north and the Tropical from the south, but the greater 
part of the United States is occupied by the Transition, Upper 
Austral and Lower Austral, and each of these is divided into east 
ern and western subzones by differences in the amount of mois- 
ture The Arctic or Arctic Alpine zone covers in the United States 
only the tops of a few mountains which extend above the limit of 
trees, such as Mt Washington in the White Mounta ns of New 
Hampshire, and the loftier peaks of the Rocky, Cascade and Sierra 
Nevada mountains The larger animals are rare on these moun- 
tain tops The Hudsonian zone covers the upper slopes of the 
higher mountains of New England New York and North Carolina 
and larger areas on the elevated slopes of the Rocky and Cascade 
Mountains, and on the western mountains it is the home of the 
mountain goat and mountain sheep 
The Canadian zone crosses from Canada into the northern parts 


of Maine, New Hampshire Michigan Minnesota ind North Di 
kola, it covers the Green Mountains, most of the Adirondicks and 
Catskills the higher sIoidcs of the mountains from Pennsylvania to 
North Cirolma and Tennessee the lower slopes of the northern 
Rocky and Cascide Mountains the upper slopes of the southern 
Rocky and Sierra Nevada Mountains and a strip along the Picitu 
coast as far south as Cai>t Mendocino \mong its chiractcnstic 



SAGUARO or monument cactus (CEREUS GIGANTEUS) 


This cactus a characteristic feature of the hot deserts of S Arizona 

and $ E California sometimes attains a height of 60 feet and a trunk 
diameter of 2 feet The spin/ deeply ribbed erect stem often unbranched 
but usually with several trunk like ascending or erect branches bears a 
profusion of large showy white flowers and red juicy edible fruit 

mammals and birds arc the lynx, porcupine northern red squirrel, 
varying and snowshoe rabbits, white throated sparrow spruce 
grouse, and Canada jay, within this zone in the North eastern 
states are a few moose and caribou 
The Transition zone, in which the extreme southern limit of 
several boreal species overlaps the extreme northern limit of 
numerous austral species, is divided into an eastern humid or 
Alleghanian area, a western and area, and a Pacific coast humid 
area The Alleghanian area comprises most of the lowlands of 
New England New York and Pennsylvania, the north cast cor 
ner of Ohio, most of the lower peninsula of Michigan nearly all 
of Wisconsin more than half of Minnesota, eastern North Da 
kota, north eastern South Dakota, and the greater part of the 
Appalachian Mountains from Pennsylvania to Georgia It has 
few distinctive species, but within its borders the southern mole 
and cotton tail rabbit of the South meet the star nosed mole 
and the varying hare of the North, and the southern bobwhite 
bluebird, catbird, chewink, thrasher and wood thrush are neigh 
hours of the bobolink and the hermit and Wilson’s thrushes 
The And Transition life zone comprises the western pin of 
the Dakotas, north eastern Montana and irregular ireas in Wash 
mgton, Oregon, Idaho, Wyoming, California Nevada, Utah Colo 
rado, Arizona, New Mexico and western Texas, covering for the 
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most part the eastern base of the Cascade and Sierra Nevada 
Mountains and the higher parts of the Great Basin and the 
plateaus Its most charactenstic animals and birds mclude the 
white-tailed jack rabbit, sage hen and sharp-tailed grouse The 
Pacific Coast Transition hfe zone comprises the region between 
iht Cascade and Coast ranges in Washington and Oregon, parts 
of northern California, and most of the Cahfornia coast region 
from Cape Mendocino to Santa Barbara It is the home of the 
Columbia black tail deer, western raccoon, Douglas red squirrel, 
tailless sewellel, Oregon ruffed grouse, and Pacific winter wren 

The Upper Austral zone is divided into an eastern humid (or 
Carolinian) area and a western and (or Upper Sonoran) area 
The Carolinian area extends from southern Michigan to northern 
Georgia and from the Atlantic coast to western Kansas, compris 
mg practically all of this region except the highlands and moun 
tains It is the northernmost home of the opossum, grey fox, fox 
squirrel, cardinal bird, summer tanagcr and yellow-breasted chat 
The ipper Sonoran life zone comprises southeastern Montana 
and eastern Wyoming portions of western South Dakota, Ne 
braska, Kansas and Oklahoma, northwestern Texas, eastern 
Colorado and south eastern New Mexico , the lower plains of 
Utah Idaho, Washington and Oregon, and narrow belts in Cali 
fornn, Nevada and Arizona Among its characteristic mammals 
and birds aie the black tailed jack rabbit, sage chipmunk, prairie 
dog, burrowing owl and sage thrasher 

The Lower Austral zone occupies the greater part of the South 
trn states, and is divided near the 98th meridian into an eastern 
humid or Austroriparian area and a western and or Lower Sonoran 
irea The Austroriparian zone comprises the Atlantic coastal plain 
from \irginia to Georgia and nearly all the Gulf States as far west 
as the mouth of the Rio Grande, it also extends up the lowlands of 
the Mississippi valley to southern Illinois It is the home of the 
southern fox squirrel, cotton rat, wood rat, mocking bird, painted 
bunting, red cockaded woodpecker, chuckwill’s widow, and the 
swallow tailed kite A southern portion of this zone, comprising 
a narrow strip along the coast from South Carolina to Florida 
and Texas, is semi tropical, and is the northernmost habitation 
of stveral small mammals the alligator, the ground dove and the 
Florida screech owl 

The Lower Sonoran zone comprises the most and parts of the 
United States south western Texas, south western Arizona and a 
portion of northern Arizona, southern Nevada and a large part of 
southern California Amofig its characteristic mammals and birds 
ire the desert fox, kangaroo rats, road runner, cactus wren, hooded 
oriole and GambeFs quail It is the northernmost home of the 
armadillo, ocelot and jaguar There is some resemblance to the 
Tropical life zone at the south eastern extremity of Texas, but 
this zone in the United States is properly restneted to southern 
Florid i and the lower valley of the Colorado river The area in 
I londa IS small, but it has the true crocodile and is the home of 
a few tropical birds 

Most of the larger American mammals are not restricted to any 
one faunal zone The bison, now nearly extinct, formerly roamed 
over nearly the entire region between the Appalachian and the 
Rocky Mountains The black bear and beaver were also widely 
distributed The Virginia deer still ranges from Maine to the 
Gulf states and from the Atlantic coast to the Rocky Mountains 
The grizzly bear, cougar, coyote, praine dog and antelope are still 
found m several of the Western states, and the grey wolf persists 
from northern Michigan westward 

Flora- — ^The Alpine flora, found m the United States only 
above the limit of trees, consists principally of small plants which 
bloom brilliantly for a short season The flora of the Hudsoman 
and the Canadian zone consists largely of white and black spruce, 
tamarack, canoe birch, balsam poplar, balsam-fir, aspen and grey 
pme In the Alleghaman Transition zone the chestnut, walnut, 
oaks and hickories of the South are interspersed among the beech, 
birch, hemlock and sugar maple of the North In the Western And 
Transition zone the flora consists largely of the true sage brush 
{q V ), but some tracts are covered with forests of yellow or bull 
pine The Pacific coast Transition zone is noted for its forests of 
giant comfers, principally Douglas fir, Sitka spruce, Pacific cedar 


and western hemlock Here, too mosses and ferns grow in pro 
fusion, and the salal, thimble berry, salmon berry and devil’s club 
(Fatsta horrtda) are characteristic shrubs 
In the Carolinian zone the tulip tree sycamore, sweet gum rose 
magnolia, short leaf pme and sissafras find their northernme^t 
limit Sage brush is common to both the western and Transition 
zone and the Upper Sonoran zone, but in suitable soils of the lat 



Spanish dagger (yucca gloriosa) 


This handsome species of yucca with a woody trunk sometimes 8 feet high 
and 6 inches In diameter is native to sand dunes and sea beaches from North 
Carolina to Florida and bears In October immense clusters of large creamy 
white flowers Many varieties are widely cultivated In mild climates as 
garden ornamentals 

ter several greasewoods are charactenstic species, and on the 
mountain slopes are some nut pines and jumpers The Austronpa 
nan zone l^as the long leaf and loblolly pines, magnolia and hve 
oak on the up ands, and the bald cypress, tupelo and cane in the 
swamps The Lower Sonoran zone is noted for its numerous 
cactuses, some of which grow to the height of trees, the mesquite, 
creosote bush, acacias, yuccas and agaves are also common The 
Tropical belt of southern Florida has the royal palm, coco nut 
palm, banana, manchineel and mangrove, the Tropical belt in the 
lower valley of the Colorado has giant cactuses, desert acacias, 
pale verdes and the Washington or fan leaf palms 
Almost all of the United States east of the 98th meridian is 
naturally a forest region, and forests cover the greater part of the 
Rocky Mountains, the Cascades the Sierra Nevada and the Coast 
Range, but throughout the belt of plams, b isms and deserts west 
of the Rocky Mountains and on the Great Plains east of the 
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Rocky Mountains the prevailing type of vegetation ranges from 
bunch grass to sage brush and cactuses 

The eastern forest region differs from the densely forested re 
gion of the Pacihc Coast Transition zone m that it is essentially a 
region of deciduous or hardwood forests, while the latter is essen 
tially one of coniferous trees it differs also from the forested 
region of the Rocky Mountains m that the latter is essentially a 
region of coniferous trees which occupy only a part of its area 
The United Stales is rich in the variety of Us native forest trees, 
some of which as the species of sequoia (q v ), ire the most mas- 
sive known C S Sargent {Manual of North American Trees, 
2nd cd , 192'’) describes 717 species, together with numerous 
varieties, G B Sudworth (1927, see Btblio^raphy below) gives 
the names ind geographical distribution of 1,177 species and 
varieties Of these, 182 are of economic value, either because of 
the timber and other useful products which they yield or by rea- 
«on of their importance in forestry This forest flora not only 
includes numerous coniferous soft woods and deciduous hard 
woods but It also tmbnees various subtropical trees 
Besides th( intivi flowering plants, estimated to comprise from 
12,000 to IS 000 species many hundred species, introduced from 
other regions — chiefly Lurope, Asn ind tropical America — ^have 
become nalurili/td A large proportion of these are common 
annual weeds of fields, pastures and roadsides In some districts 
these naturili/ed “aliens” comprise 5oS{) or more of the total 
plant popuhtion W L Jepson m his Manual of the Flowtnng 
Plants of Cahforjua (1925) enumerates 4019 species, of which 
^ 727 art native to the State (1,416 si^ecies endemic) and 292 
(7G) arc naturalized from other regions In the northeastern 
United S( itcs from Minnesota to Kansas and eastward the pro 
portion of introduced species is much gre iter. Graves New Manual 



Crack or brittle willow (salix fragilis) 

BranohM with narrow oluitars (oatkini) of (A) mala and (B) female 
flowert This hardy tree a native of Europe and Asia Is representative of 
a numerous proup of Old World trees that have become widely naturalized 
In the United States largely as a result of ornamental planting 

of Botany (1908) giving 4,881; species and varieties of which 4,179 
ire native and 706 (i4</0 introduced 

Bibiiography — C H Merrmm, “I ife Zones and Crop Zones of the 
United States,” (/ -5 Dept Agnc , Dtv Biol Sur , BuU No lo (1898), 
I C Russtll North America (1904) 
hauna W 1 Hornadav Amencan Natural History (1904) , W 
Stone and W E Cram, American Ammals (1902), E W Nelson, 
Wild immah of North imtnca (1917) » G S Miller, Jr, “List of 
North Amtrican Recent Mammals,’* US Nat Mus Bull 128 (1924), 
E L Mosely Our Wild Ammals (1927) , H E Anthony* Field Book 
of North imencan Mammals (1928) , E Coues Key to North Ameri- 
can Btrd\ (1896) , Florence M Bailey, Handbook of Birds of Ike 


Western Umted States (rev ed 1924) , F M Chapman, Handbook 
of Birds of the Eastern United States (rev ed 1928) , E D Cope, 
“Crocodilians, Lizards and Snakes of North America,” Rep U S Nat 
Mus , 1898, L Stejneger, “The Poisonous Snakes of North America,” 
ibid, 1893, R L Dittmars, The Reptile Book (1907) , D S Jordan 
and B W Evermann, Food and Game Fishes of North America 
(1907) , V L Kellogg, Amencan Insects (1904) , W H Comstock, 
Manual for the Study of Insects (i8th ed , 1926) 

Flora B L Robinson and M L Fernald, ed*s, Gray^s New Manual 
of Botany (7th ed , 1908), N L Britton and A Brown, Illustrated 
Flora of the Northern States and Canada (1913) , J K Small, Flora of 
the Southeastern United Stales (2nd ed, 1913), J M Coulter and A 
Nelson, New Manual of Rocky Mountain Botany (2nd ed, 1909), 
P A Rydberg, Flora of the Rocky Mountains and Adjacent Flams 
(1917) , W L Jepson, Manual of the Flowenng Plants of California 
(1925) , L Abrams, Illustrated Flora af the Paafic States (1926- ) , 
C S Sargent, 7 he Sylva of North America (1891) and Manual of the 
Trees of North America (2nd ed 1922) , N L Britton, North Ameri- 
can Trees (1907) , G B Sudworth, “Chock List of the Forest Trees of 
the Umted States, Their Names and Ranges,’* US Dept Agnc Mis 
Ctr 92 (1927) 

V POPULATION AND SOCIAL CONDITIONS 
Geographical Growth of the Nation — ^The achievement of 
independence found the people of the Umted States owning the 
entire country from the Gulf of Mexico to the Great Lakes, 
excepting Florida, as far west as the Mississippi river, but the 
actual settlements were, with a few minor exceptions confined to 
a strip of territory along the Atlantic shore The depth of settle 
ment, from the coast inland, varied greatly, ranging from what 
would be involved in the mere occupation of the shore for fishing 
purposes to a body of agricultural occupation extending back to 
the base of the great Atlantic chain and averaging some 250 miles 
Westward, beyond the general line of continuous settlement were 
four extensions of population through as many gaps m the Appa 
lachian barrier, constituting the four mam paths along which 
migration westward first took place the Mohawk valley in New 
York, the upper Potomac — upper Ohio river connections, the 
Appalachian valley through south western Virginia into Tennes 
see, and around the southern base of the Appalachian system 
Four outlying groups beyond the mountains— one about Pitts 
burg, one on the Great Kanawha river m West Virginia, one in 
northern Kentucky and the last along the Cumberland nver in 
Tennessee — constituted perhaps a twentieth part of the total 
population of the nation Finally, there were in 1790 about a 
score of small trading and military posts, mainly of French origin, 
scattered over the then almost unbroken wilderness of the upper 
Mississippi valley and region of the Great Lakes 
Thirteen decennial censuses taken since that time (1800- 
1920) reveal the extraordinary spread of population over the 
expanding area of the Umted States* — 


Continental UntUd States exclusive of Alaska 


m 

Land 
area m 
square 
miles 

Popula 

tion 

Decen 

nial 

m 

crease 

per 

cent 

Per cent 
of 

increase 

from 

1790 

Popu 

lation 

per 

square 

mile 

Number of 
foreign 
immigrants 
entering in 
precedmg 
decade 

1790 

867,980 

3,929,881 



4 5 


1800 

867,080 

s.308,483 

35 i 

35 1 

6 X 


1810 

1,685,865 

7,a3Q,88i 

36 4 

843 

43 


1820 

1.753,588 

9,638,433 

33 1 

145 3 

5 S 

250,000® 

1830 

1,753,588 

12,866 020 

33 5 

227 4 

73 

128,502 

1840 

1,753.588 

17,060 453 

32 7 

334 4 

9 7 

538,381 

1850 

2,944.337 

23,191,876 

35 9 

490 2 

79 

1.427,337 

i8^ 

2,973,965 

31,443,321 

35 6 

700 2 

10 6 

2,747.897 

1870 

2,973,965 

38 ss8,37i 

22 6 

881 3 

13 0 

2 ,I’ 3,219 

1880 

2,973,965 

‘>0,155,783 

30 I 

1,176 5 

16 9 

2,742,137 

1890 

2,973,965 

62,947,714 

249 

1,502 0 

21 2 

5,248,568 

1900 

2 , 974,159 

75 , 994,575 

20 7 

1,834 I 

25 6 

3,694,294 

1910 

2,973,890 

91,972,266 

21 0 

2,240 7 

309 

8,202,^88 

1920 

2,973.776 

105,710,620 

149 

2,590 4 

35 5 

6 , 347 ,? 8 o 


*In the Statistical Atlas of the 1910 census (Washington, 1914) there 
IS for 1790, and for each decennial census thereafter, a map showing the 
distnbution of population, with indication of the density of settlement, 
and an elaborate explanatory text The atlas for the X920 census con 
tains similar maps for 1910 and 1920 only 
* Estimates of total up to z82a 
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Except for the isolated military or trading posts, which always 
preceded the settlement frontier, the latter advanced across 
the prairie region of the Mid West with a practically sohd front 
until halted for a time at the eastern edge of the Great Plains 
The North and the South sections of the country started out 
with population growths m the decade 1790-1800 very nearly 
equal (56 5 and 33 7%), but m every succeeding decade before 
the Civil War the rate of growth of the North was greater, and 
that of the South less, than its increment in the initial decade 
In 1790 the two sections were almost of equal population, by 
1890, the population of the North was practically double that 
of the South In the decade 1890-1900 the increase of the South 
exceeded slightly that of the North owing to the rapid develop 
ment of the Southern States west of the Mississippi, but in general 
the increase of the two sections since has been nearly equal 
The temporary halt in the western advance at the edge of the 
Great Plains was due to the comparative aridity of this region 
and the discovery of more desirable agricultural valleys and 
mineral wealth in the mountainous sections and Pacific coast 
States of the farther west Population, therefore, leaped over 
these more barren regions and formed in isolated islands beyond 
The first of these overland migrations, which were to become a 
future of American life m that generation, was the migration 
over the Oregon trail to the Oregon country (beginning 1842), the 
Mormon emigration to Utah (beginning 1847) and the gold rush 
to California, by sea and the Overland trail (beginning 1848) 
By the treaty of 1848, ending the war with Mexico a number of 
old Spanish settlements m the south west were added to the 
population Discoveries of mineral wealth between 1858 and 1880 
in Colorado, Nevada, Idaho Montana and Wyoming created 
other isolated areas of settlement m these States which spread 
gndually into the more attractive agricultural valleys of the 
mountains Between 1880 and 1890 a large part of the Great 
Plains was taken up But a small portion of this region was 
used for farming purposes until after 1900 when the system of 
dry land farming became generally known Settlement was then 
rapid up to the entrance of the United States into the World 
War more land being settled than could be held during the period 
of igricultural depression which followed Similarly the popu 
J ition of the mountain States has to a large degree followed the 
rise or fall of prosperity m the mining industries, but the growth 
of agriculture in these States is proving a stabilizing factor 
In 1920 the centre of population was located i 8 m W of 
Whitehall m Owen county Indiana In 130 years the centre 
moved 567 m westward almost exactly along the 39th parallel 
of latitude, the extreme north and south variation amounting to 
only 21 4 miles Between 1910 and 1920 the westward movement 
of the centre, amounting to but 98m, was less than in any 
previous decade See diagram page 737 
Growth of the Nation in Population — From 1790 to 1920 
the population increased in numbers from 3 929,881 to 105,- 
710,620 The official estimate of the Census Bureau for July i 
1928 was 1 20,01 3,000 In 1800 every important European country, 
even including Spain and Turkey, exceeded the United States m 
numbers, in 1925 only the Union of Soviet Republics had a 
larger population (135755000 by 1925 official census) From 
1800 to 1900 the increase in the United States was 1,331 6% as 
compared with 2043% m Belgium, then the fastest growing of 
European countries, and 155 9% m the United Kingdom Natural 
or genetic growth, which in Europe is the only important source 
of population increase, is but one of several factors in the 
United States There must also be considered the extraordinary 
additions to the population through immigration, and the less 
important additions through the annexation of te^tory 
In 1 790 there were abput 600,000 white families in the United 
States Speaking broadly there were few very rich and few very 
poor Food was abundant Both social traditions and the religious 
beliefs of the people encouraged fecundity The land was but 
partially settled Mechanical labour was scarce, and even upon 
the farm it was difficult to command hired service Yet only an 
increased supply of labour made more land or more capital of 
any practical value, and consequently large fanulies possessed a 
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direct economic advantage It is estimated that the total immi- 
gration from 1790 to 1830 amounted to but 378,000 persons but 
in the same penod the native white population increased 23 7 <^^7 — 
a doubling every 22 or 23 years — a rate of genetic increase almost 
unprecedented in the history of civilized man 
From 1830 to the Civil War the rale of increase m the total 
population of the country continued at the same rate as in the 
preceding 40 years, the decennial increase for the entire 70 years 
averaging 346% and in no case falling below 32 7% But after 
1830 an increasing proportion of this increase was due to immi 
gration, the accessions, especially in the decade 1840-30 from 
Ireland and Germany, being enormous, and the total immigration 
in that decade nsing to 1,427,337 as compared with 538381 
during the preceding decade This showed that the n at uni 
increase of the native population was slowing up, though the 
heavy immigration concealed this from view at the time In the 
decade 1850-60 almost one seventh of the population consisted 
of persons born abroad 

The ten years from i860 to 1870 witnessed the operation of 
the first great factor which reduced the rate of national in 
crease, namely the Civil War The supierintendent of the ninth 
census, 1870, computed the effects of this cause — first through 
direct losses, by wounds or disease, either in actual service of the 
army or navy, or in a brief term following dischaigc, secondly, 
through the retardation of the rate of increase m the coloured 
element due to the privations exposures and excesses attendant 
upon emancipation, thirdly through the check given to immigra 
tion by the existence of the war, and fin illy through the tem 
porary reduction of the birth rate due to the withdrawal of per- 
haps one fourth of the national militia during four years — to be a 
loss to the population of 1870 of approximately 2 515,000 
The rate of population increase declined steadily from 30 
in the decade 1870-80 to 20 7% in the last decade of the 
century From 1900 to 1910 there was a slight rise to 21%, due 
chiefly to a tremendous immigration of 8,202 388 m that decade 
but in 1910-20 occurred an abrupt drop to 14 9% the lowest 
rate of increase in the nation’s history This decline in rate of 
increase in the face of heavy immigration is explained chiefly 
by a decline in the rate of natural increase of native born a de 
dine so great that immigration could not wholly substitute for 
It This decline was continuous and uniform from 31 8% for the 
decade 1820-30 to 109% for the decade ending in 1920 the 
latter rate being approximately the rate of European increase 
The causes of the decline in rate of natural increase have been 
the subject of much speculation by sociologists It was not to be 
expected that the rate established from 1790 to 1830 by a virile 
and fertile race in a virgin land would continue Gen Francis A 
Walker, superintendent of the 1870 and 1880 censuses upon no 
ticing, that in spite of increased immigration, the population in 
i860 was but 10 000 more than if the rate of natural increase 
of 1830 had been maintained, ventured that the decline was due 
to the ‘ competitive shock” of immigration, and that therefore 
imimgration actually contributed little to the final total of popu 
lation but instead merely substituted foreign for native stock It 
was no mere coincidence in his opinion that the birth rate began 
to decline just as immigration began to increase, and that the 
decline was greatest m those regions, States “and in the very 
counties” where immigration was heaviest Walker’s explanation 
with modifications has been adopted by most subsequent pub 
heists who ha\ e written on immigration notably Hall Commons, 
Ross and Fairchild In 1920 the conditions upon which his con- 
clusions were based were still in evidence The comparative 
natural increase of native whites was far below that of foreign- 
bom whites, the ratio of infants to females among the latter 
being 78% greater than among the former Furthermore the 
ratio ranged from only 14% greater in the East South Central 
section where there are few foreign bom to over 120% m the 
New England and Middle Atlantic sections where the foreign- 
born are most numerous All of which strongly suggests that the 
presence of the foreign-born acts as a deterrent 
This explanation, however, has not gone unchallenged Golden 
weiser and Billings have maintained that the decrease is due to 
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mdustnal development and urbanuation and the complex forces 
attendant upon these two The fact that immigration increased 
at the same time, is explained by representmg this increase and 
the decline m rate of natural increase as two effects of the same 
cause Rural life is still to some extent favourable to the de 
vclopment of large families but city life is not Cities brought 
an increased cost of living and at the same time increased stand- 
ards of living They made possible increased opportunities for 
personal gratification along other lines and introduced other 
interests to compete with home and family After 1900 the spread 
of contraceptive knowledge doubtless had an increasing effect 
Another factor is the increasing late marriage among the more 
ambitious and intellectual classes finally to be considered is 
the growing independence of women, the widening of their in 
terests and their entrance into business pursuits Since the World 
War the latter considerations have operated to a much greater 
extent than formerly and their effect was by no means fully 
registered in the 1920 Census 

Despite the notable decrease in rate of growth, 1910-20, the 
actual numerical increase of 13,738,354 was greater than in any 
decade except 1900-10 Population increases showed a less defi- 
nite geographical trend than ever before, the western movement 
having slackened decidedly, and seemed dependent instead upon 
industrial development Immigration distnbution, for instance, 
has become more and more a matter of labour opportunities 
1 he mountain and Pacific sections continued to have the highest 
rate of growth but the percentages, when compared with those 
of the preceding decade showed a sharp reduction The only 
section showing a higher rate of increase than during the previous 
decade was the East North Central division, comprising the 
states of Ohio Indiana Illinois, Michigan and Wisconsin, a sec 
tion where also occurred the most noticeable mdustnal expan 
Sion The lowest rate of increase was reported in the East 
South Central section The South suffered from a considerable 
northward migration of negroes during the World War Of the 
btatts east of the Mississippi, Michigan was the only one to 
report an increase over 30%, as against five States west of the 
Mississippi, namdy Arizona California Idaho, Montana and 
Wyoming Connecticut New Jersey, Ohio Flonda and Okla- 
homa reported inert ases over 20% A percentage basis gives 
little intimation of the actual numerical increase however In 
this respect New York, Pennsylvania and California were the 
leading States, each with an increase of more than 1,000,000 
Ohio, Michigan, Illinois, Texas and New Jersey reported between 
Soo 000 and 1 000 000 Three States only, Nevada, Vermont and 
Mississippi de( lined m numbers 

Racial Composition — Under the classification “foreign stock*’ 
the Census Bureau includes both foreign bom inhabitants and 
native inhabitants who have one or both parents foreign born 
This classific itioii m 19*0 included slightly more than one-third 
the entire population, tht number having increased from 32,- 
24^382 m 1910 to 36,398958 The rate of increase for the 
decade was 12 9% — slightly less than the rate for the population 
as a whole The rate of increase for the foreign bom only was 
but 28%, so that most of the gain was contributed by the chil- 
dren of foreign bom In 1920 the total foreign stock consisted of 
13 712,754 foreign born, 15,694 5^9 native-born with both parents 
foreign born and 6 991,665 with one parent foreign-bom 

There have been many attempts to estimate the contribution 
of immigrants since 1700 to the present population as compared 
with the contribution of the original stock of 1 790 The difficulty 
IS that no record of immigrant stock beyond the second genera- 
tion IS kept However, a number of estimates by the Census 
Bureau arrived at by entirely different methods, closely agree 
m results The average of these results places the numencal 
equivalent of the native white stock descended from the popula- 
tion of J790 at 37,290 000 in 1900 and 47,330,000 m 1920 These 
figures do not represent so many persons of pure native blood, 
but the approximate sum of all fractional proportions of native 
blood in all individuals Onlv in the Southern States is there a 
large percentage of comparatively pure-blooded descendants of 
the original inhabitants Of the 10,040,000 increase between 1900 


and 2920 in the calculated descendants of the 1790 population 
3,360,694 or 35% was in nme Southern States There has long 
b^n an impression that the onginal element of the population 
was slackening in growth to the point where it was doubtful if 
any increase was occurring, but these estimations indicate that 
it IS increasing ii or 20% per decade, a rate which closely ap 
proximates the average increase shown by European countries 
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TION BY STATES IN 1920 

ITie increase was greatest in the south, and practically stationary, 
or even on the decline, in New England 

In 1920 the foreign born represented 14 5% of the total popu 
lation This element becomes more significant, however, when it 
is considered that of the male population over 21 years of age 
it formed m 1910 246% and in 1920 22 1% In certain sections 
of the country this percentage rises very high, s m the New 
England section where it amounts to 38 2 % and in New York 
Pennsylvania and New Jersey (considered as a unit) where it 
was 354% In Boston it amounted in 1920 to 463%, in New 
York city to 33 4% 

In the decade 1910-20 the West North Central section showed 
an important decline m its proportion of foreign born, due largely 
to the mortality among its older pioneer immigrants, and to its 
inability to compete with the mdustnal areas for the new im 
migrants The mam increases in the percentage of foreign born 
occurred m the industrial areas along the Atlantic coast and 
Great Lakes, m Montana and Washington in the far North west, 
and in the States along the Mexican border The percentage of 
city dwellers among the foreign born increased from 61 8% m 
1890 to 75 5% in 1920 In the decade 1910-20 the number of 
foreign born whites m rural districts decreased 12% It is not 
beheved that this decrease so much represented an actual migra 
tion to the cities, as a replacement of the earlier agricultural 
immigrants, whose mortality rate is now high, by later races 
which prefer the cities In 1910, for example, it was shown that 
the urban proportion of Scandinavians was 53%, of Germans 
67%, Austrians and Hungarians 74%, Italians 78% and Russian 
Jews 87% 

The shares of different nationalities m the aggregate mass of 
foreigners have vaned greatly The family names on the registers 
of the first census show that more than 90% of the white popu 
lation was then of British stock, and more than 80% was English 
The Germans were already near 6% The entry of the Irish be 
gan on so gleat a scale in 1840 that by 1850 they formed nearly 
half the foreign-born In that year 85 6 % of the total foreign 
bom was made up by natives of Great Bntam and Germany The 
latter element took first place m 1880 In 1900 these two countries 
represented only 527% of the total, add the Dutch, Danes 
Swedes, Norwegians and Swiss and the share was 65 1% A ma 
jonty of all these elements, except the Bntish, settled m states 
added to the onginal Union, many of them being onginal home 
steaders on the frontier Since 1880 Italians, Russians, Fokfi 
Austihms, Bohemians and Hungarians have enormously increased 
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1 A mocwe a large mammal of the deer family found In forests along 

the northern border from Maine to the Rocky Mountains 

2 Black bears in Yellowstone Park Wyoming eating their evening meal 

Black bears are widely distributed throughout the wooded parts of 
the United States 

3 A buffalo bull near Mammoth Hot Springs Yellowstone Park This 

animal more properly called the American bison formerly immensely 
abundant from the Rocky Mountains eastward to Pennsylvania now 
survives only in protected reserves 

4 The American grey wolf or timber wolf (Cams nubilis) found In the 

Groat Lakes region and westward to Wyoming 

5 Alligator farm on Anastasia Island Florida where more than 6 000 

alligators are kept The North American alligator is native to a 
narrow strip along the Atlantic coast from North Carolina south 
ward and the Gulf coast from Florida to Texas 


6 Grey fox {L rocyon ctnereoargenteus) This fox which is widely 

distributed in North America prefers wooded country and usually 
lives In hollow logs rarely in burrows 

7 The common seal (Phoca vituhna) found on both the Atlantic and 

the Pacific shores is abundant along the New England coast often 
ascending rivers 

8 Northern banded rattlesnake (Crotalus horndus) found from Maine 

and Northern Florida westward to the Rocky Mountains 

9 Porcupine This woodland animal is native to most forest areas in the 

United States north of lat 40 and southward in Rocky Mountains 
to New Mexico and Arizona 

10 Prairie dog a gregarious rodent found in the more arid districts of the 

Great Plains region 

11 Prairie hen (pinnated grouse) This game bird was formerly abundant 

in the prairies of the Mississippi valley 
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the immigrant population In 1920 Germany, Russia (including 
Lithuania and Finland), Italy, Austria and Hungary, Poland, 
Canada and Ireland, in order of importance, were the chief coun- 
tnes of ongin, each being represented by between one and two 
million foreign born Between 1910 and 1920 the following Euro 
pean nation^ities decreased in number in the United States 
English, Scotch, Welsh, Insh, Norwegians, Swedes, Swiss and 
Germans, the following were represented by an increase Danes, 
Dutch and Belgians, French, Austrians, Hungarians, Poles, Rus- 
sians, Finns, Rumamans, Bulgarians, Greeks, Italians, Spanish, 
Portuguese and some smaller nationalities Canadians decreased 
by 78,192, Mexicans increased by 258,581 and Asiatics increased 
by 46,136 

With the disappearance of the frontier of free land, agitation 
for a restriction of immigration began to appear The newer 
immigrants crowded m the cities, creating vast problems of as- 
similation and housing, and their competition with the native 
labourer was more keenly felt, now that the latter had no frontier 
to which to escape The problem was brought to a crisis after 
the World War, when the United States, faced with the re- 
absorption into an ebbing industrial life of its own war veterans, 
realized that unless some barner were erected it would be 
swamped by immigrants fleeing from the burdens of war tom 
Europe Immigration increased from 141,132 m 1919 to 805,228 
m 1921 For restriction since 1921 see Migration 

Immigration decreased under the Immigration Act of 1924, 
from 706,896 to 294314 in 192?, 304,488 m 1926 and 335,175 
m 1927 In 1927 Canada with 81,506 and Mexico with 
67 721 (Supplied together nearly 45% of the total number of 
immigrants Europe sent 168,368 immigrants, Germany with 
48513 leading followed by the Irish Free State with 28,054, 
Great Britain 23,669, Italy 17,297 and the Scandinavian coun- 
tries 16,860 All other European countries combined sent 33,975 
Though the State of New York continues to lead all others as 
the settling ground of immigrants there has been, since the new 
liw a marked drift to the Central West and to the States beyond 
Dtpirtures of emigrant aliens have decreased greatly since 1920, 
the proportion in 1927 being but 33 for every 100 arrivals For 
Finland, Greece, Hungary, Italy, Portugal, Spam and Yugo- 
slavia, considered as a separate group however, the departures 
were greater by 5,879 than the immigration from these countnes 
It seems certain that the Immigration Law of 1924 is an epochal 
event in Amencan history marking a turning point as full of 
tconomic and social significance as was the disappearance of 
the frontier about 1890 

Numerically the Chinese and Japanese are not an important 
clement of the population, but because of their concentration in 
the States of the Pacific slope, chiefly California, they have pre- 
sented a problem to those particular States, and consequently to 
the National Government, far out of proportion to their num- 
bers The Chinese problem came first when between i860 and 
1880 they were imported at the rate of nearly 20,000 per year 
chiefly for labour purposes Because of their senous competition 
with American labour, and because they were socially unas- 
similable, opposition to them reached a not stage in many places, 
and m 1882 Congress, in contravention of existing treaties with 
China, passed an exclusion act, which with small changes has 
remained in force since Since then the number of Chmese has 
steadily fallen and between 1910 and 1920 the decrease was from 
7 i» 53 i to 61,638 Each year between 1920 and 1927 the de 
partures were greater in number than the Chinese admitted 
Furthermore the proportion of Chmese women in the United 
States is so low that the natural increase is slight 

Japanese immigration was not an important problem until after 
the Chinese Exclusion Act was passed The cessation of Chinese 
immigration created a demand for cheap labour, and it was 
generally felt that the Japanese were cleaner and more attractive 
than the lower classes of Chinese which formerly arnved But 
they Were also more ambitious and aggressive economically and 
the Celifomians grew increasingly cntical Between 1900 and 
1920 they came m Neatly augmented numbers, averaging more 
than ru,'000 annually In 1920 there were 111,010 Japanese m 


the United States compared with 72,157 m 1910 Of the 1920 
total 71,952 were located in California and 17,387 m Washing 
ton As a result of the Immigration Act of 1924 Japanese a dims 
sions declined from 8,481 in 1924 to 682 in 1925 and 598 in 1926 
Of the entire population in 1920, 10463,131, or 99% v^ere 
negroes This represented an increase of 635,000, or 6 5% over 
1910, the lowest increase of negroes in any decade The proportion 
to whites in 1920 was about half of that m 1790 whtn they 
represented 19 3% of the population This decline in pro^xirtion 
is due chiefly to the fact that, unlike the white the negro race has 
not been augmented by immigration Numerically their increase 
has been steady, ranging from 765,000 to double that number 
each decade from 1850 to 1910 Their increases were gre Uer for 
the two decades before emancipation than for any dccadt since 
As compared with 92 2% in i860 there were resident in the 
Southern States 890% m 1910 and 85 2% in 1920 of the negro 
pwpulataon As compared with their 65% increase for the entire 
United States their increase in the Southern section was but 
I 9%, and in the East South Central section there was an actual 
decrease (For more details see Nlcroes ) 

The Amencan Indian numbered 244437 m 1920 as against 
265,683 m 1910 and 237,196 m 1900 The Census Bureau reports 
that the decrease between 1910 and 1920 may be more apparent 
than real, because of many with but a slight percemtage of Indian 
blood being counted as whites In the South west, and especially 
in Oklahoma, intermarriage between the Indian and negro has 
been frequent, increasing the difficulty of enumeration The 
number of Indians of pure blood has undoubtedly seen a material 
decrease On the other hand the extinction of the Indian has 
probably been averted by increasing intermarriage so that a 
considerable strain of Indian blood will remain 
Urban and Rural Population. — In 1790 the population of 
the United States was almost entirely rural and supported directl> 
from the soil There were no large cities and no industry of 
importance other than agnculture There were but six cities with 
more than 8,000 inhabitants By 1920 cities having a population 
of 8,000, or more, had increased in number to 924 and more than 
one half the total population lived m cities numbering over 2,500 
inhabitants The proportion of the population living m cities 
seems to have been practically constant throughout the i8th 
century and up to 1820 The great growth of urban centres has 
been a result of industnal expansion since that time these centres 
gathenng momentum from decade to decade, drawing man power 
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both from the rural areas and from the great numbers of immi 
grants On an average throughout the 130 years the population 
in cities of 8,000 considerably more than doubled every twenty 
years With a much slower rate of increase the rural areas, aided 
by the constant development of agricultural machinery, have 
maintamed a food supply adequate for the increasing urban 
inhabitants In 1880 only 28 6% of the nation ^s population was 
urban, in 1910, 45 8% and in 1920, 51 4% was urban 
Of the 13,738,354 inhabitants who represented the national 
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population increase for 1910-20, 12,138,483 were added to the 
urban and but i 599871 to the rural population Though there 
was d decline in the {xrcentage of increase for both classes during 
the decade (which is natural in view of the decline m the rate 
of national growth from 21% to 14 9%) that for the urban dweller 
fell from 38 8% to 28 8% Of the urban increase of 28 8% during 
th( decide it is estimated that about 10% was due to the nitural 
increase from excess of births over deaths and the remainder 
ibout equally due to immigration of foreign born and to domestic 
migration from rural to urban communities Negroes formed 
ibout one filth of the domestic migrants during the period 

Of the migr lilts from the country to the city four hfths were 
between the igts of 10 ind 30 The movement from rural to 
urban continued to be greatest in the areas in which it began — the 
ifidustn il North eastern and North Central States In this region 
from 1900 to 1910 the rural population wafi stationary and from 
1910 to 1920 at showed a slight decrease The movement was also 
very grt it m the West North Central States, usually considered 
the agruulturd stronghold of the nation Here the additions to 
the ruril popuhtion were but slight and almost all the increase 
was eonfimd to the cities In the Southern States where the pro 
portion of ruril iiopulation is highest the rural increase for the 
dicule igTO-20 Wis but 1 400,000 approximately and the urban 
increase 2,300000 In the Pitihc States where the urbm element 
predominated in 1910 the urban growth continued to be at a 
much higher rite thin rural inert asi Only in the Rocky Moun 
tarn States wis the exception found, the rural element show 
mg a decidedly greater increase from 1910 to 1920 than the 
urb in 

Rhode Island ind M issachusett , possess the highest proportion 
of city dwelleis 97 5*'? ind 948% resjiectu ely living in cities 
of over 2 soo inhabitants Except for Maine all other Atlantic 
States south to Vnginii have a predominating urban element and 
similarly all Northern States east of the Mississippi river except 
Wisconsin The only other States in which the urban element is 
highest ire C aliform i and W ishington on the Pacific coast The 
lowest proportions of citv dwellers are found m Mississippi 
(134%) ind North Dakota (13 6%) with South Dakota, Arkan 
sas South Carolina ind New Mexico not far behind In 1920 
cities with a popuhtion over 250000 numbered 25 over too 000 
68 and over 25 000 2S7 Cities with a population of 100000, or 
more on July i i9'’S as estimated by the Census Bureau 
follow — 


CttKS itth looono J nhahitants or Mart 


K ink 
m 

H) 0 


11)20 

igro 

I*er 
(( nt 
age in 
crease 

T 9 8 
estimate 

I 

New \ <»rk N \ 

s 6 0 048 

4 766 S83 

0 9 

6 017 500 


Chicago III 

701 ,705 

2 iS?,2K< 

23 6 

3 157 400 


Philadelphia, Pa 

I 82 t ,770 

1 549 008 

T7 7 

064 00 


Detmit, Mieh 

OQ^ 678 

465 766 

113 3 

1,378,900 

S 

t leveland, 0 

766,841 

560,663 

42 i 

1,010,300 

6 

St 1 ouis, Mo 

772 Sy7 

687,029 

5 

848,100 

7 

Boston Mass 

748 0()0 

670,585 

II 6 

799,200 

8 

Baltimoie Md 

/u 8 6 

558,485 

31 4 

830,400 

0 

PiUsbuigh Pa 

S88 34 ^ 

555,905 

10 2 

673 800 

10 

1 os \ngd(s C alif 

576,673 

319 198 

80 7 

1,367,000* 

1 1 

BulTalo N \ 

506 77^ 

423,71s 

19 6 

555,800 

1 

San I rintisco C ilif 

506,676 

416 qi'’ 

21 5 

585 300 

1 1 

Milw lukte Wis 

457 147 

375 857 

2 3 

544 200 

14 

Wasliin^Uin T) ( 

457 571 

331 069 

3 > 2 

55 000 

IS 

Nt wark N J 

414, 5 M 

347 469 

193 

473,600 


( incmniti O 

401, >47 

363 591 

10 4 

413 700 

T 7 

New Orleans I a 

387,210 

339 075 

14 2 

429,400 

18 

Minneapolis Mmn 

380,582 

301,408 

26 3 

455.900 

JQ 

KansisCitv Mo 

04.410 

248 381 

30 6 

391,000 

0 

Seattle Wash 

315,312 

237,194 

32 9 

383.200 

n 

Indianapolis, Ind 

314,104 

233,650 

34 5 

382,100 

» 1 

|< rsey C ity N J 

298 103 

267 779 

II 3 

3 4,700 


Rochester N Y 

^ 95.750 

218 149 

35 6 

3 >8,200 

4 

Portland, Ore 

-58 '>88 

207,214 

24 6 

354,000* 

2S 

1 Den\cr Colo 

■256,491 

-^13.381 

20 2 

294,200 


Ctkes uitk 100,000 InhabUafUs or more — Coni*d 


Rank 

m 

1920 


1920 

IQIO 

Per 
cent 
age m 
crease 

1928 

estimate 

26 

Toledo, 0 

243,164 

168,497 

44 3 

313,200 

27 

Providence, R I 

237 SOS 

224,326 

5 9 

286,300 

28 

Columbus, 0 

237 031 

181 5II 

30*6 

299,000 

2Q 

I ouisville, Ky 

334 8 gr 

223,928 

49 

329,400 

30 

bt Paul, Mmn 

234.698 

214,744 

93 

313,000* 

31 

Oakland Calif 

216 261 

150,174 

440 

274, ICX) 

32 

Akron O 

208 435 

69,067 

201 8 

210,000* 

35 

Atlanta Ca 

00 616 

154 839 

29 6 

25s 100 

34 

Omaha, Neb 

191,601 

I ’4 ,096 

54 4 

222,700 

35 

Worcester, Mass 

179,754 

145,986 

23 I 

197,600 

36 

Birmingham Ala 

178,806 

132 685 

34 8 

222,400 

37 

Syracuse, N Y 

171-717 

137,249 

25 I 

199,300 

3 « 

Richmond, Va 

171 667 

127,628 

34 5 

194,400 

39 

New Haven C onn 

162, S 37 
162,351 

133,605 

21 7 

i87,qcx> 

40 

Memphis, Tenn 

131,105 

23 8 

190,200 

41 

Sin Antonio, Tex 

i 6 t ,379 

96,614 

67 0 

218,000 

42 

Dallas, 1 ex 

158 976 

92,104 

72. 6 

217,800 

45 

Diyton Ohio 

15 ’,559 

116,577 

309 

184 500 

44 

Bridgeport, Conn 

143 555 

102,054 

40 7 

170 000* 

45 

Houston, Tex 

138,276 

78,800 

75 5 

300,000* 

46 

Hirtford Conn 

158,056 

98,915 

30 6 

172,300 

47 

Scranton Pa 

137 783 

I '>9,867 

6 I 

144 700 

48 

( jrand Rapids, Mich 

137 634 

112,571 

22 3 

164,200 

49 

Paterson, N J 

MS » 7 S 

125,600 

8 2 

144,800 

50 

Youngstown, 0 

M , 3 S 8 

79,066 

67 4 

174,200 

51 

Springfield Mass 

12Q 614 

88,926 

45 8 

149,800 

52 

Dts Moines, la 

New Bedford Mass 

126,468 

86,368 

46 4 

1 51 goo 

53 

I I 17 

96 652 

25 4 

1^6,000* 

54 

Pall River, Mass 

1 0,485 

119,295 

I 0 

154.300 

55 

I renton, N J 

1 19, '>89 

96,815 

23 2 

139,000 

56 

Nashville, T enn 

118,342 

110,364 

7 2 

139,600 
138 000 

57 

Salt Lake City, Utah 

118,100 

92,777 

27 3 

58 

Camden N J 

116,309 

94,538 

23 0 

13s 400 

59 

Norfolk, V i 

115,777 

67,452 ; 

71 6 

184,200 

60 

Albany, N Y 

113,344 

100,253 

13 I 

120,400 

61 

I owell, Mass 

112,759 

jo 6,294 

6 I 

115 000* 

62 

Wilmington Del 

no 168 

87411 

26 0 

128,500 

63 

( ambritlgc Mass 

Tog 694 

104,839 

4 6 

125,800 

64 

Reading Pa 

107,784 

96,071 

12 * 

115,400 

65 

tort Worth, lex 

106,482 

73.3 M 

45 2 

170,600 

66 

67 

Sfiokane, Wash 

Kansas ( ity Kan 

104,437 

101,177 

104 402 

82,331 

22 9 

109,100 

118,300 

68 

Yonkers N Y 

100,176 

79,805 

25 5 

121,300 

69 

Lynn, Mass 

00.148 

80,336 

II 0 

105,500 

70 

Duluth, Mmn 

98,017 

78,466 

26 I 

116,800 

71 

Tacoma W^ash 

96 065 

85 743 

158 

110,500 

72 

Utica N Y 

04,156 

74,410 

26 s 

104,200 

73 

Somerville, Mass 

03 ,o<)i 

77,236 

20 5 

102,700 

74 

1 lint, Mich 

01 SOO 

38,550 

137 6 

148,800 

75 

Jacksonville, I la 

91,558 

57,699 

587 

140, 700 

76 

Canton, O 

87,091 

50,217 

73 4 

116,800 

77 

I ort Wayne ln<l 

8<) 594 

65,933 

35 4 

' 105,300 

78 

Knoxville, I enn 

77818 

36,346 

114 1 

105 400 

79 

T 1 Paso, i e\ 

77,560 

39,270 

97 ^ 

117,800 

80 

ban Diego, Calif 

74.683 

39,578 

88 7 

119,700 

81 

Tulsa, Okla 

7^,075 

18,182 

296 4 

170,500 

82 

Tampa, I la 

51,608 

37,78 

^6 6 

113,000 

83 

Miami, Fla 

■’9,571 

4,571 

647 0 

156,700 


♦No estimate made by Census Bureau Figures are local estimates 


Interstate Migration is an interesting element m American 
national life In 1920 192% of the native-born population, as 
compared with 184% in 1910, were living m States other than 
those in which they were born Formerly the migration of the na 
tive element was chiefly westward, but the increased migration 
from 1910 to 1920 in the face of a slackened westward movement 
of the centre of the population indicates the increasing movement 
m other directions There was an increased movement of whites 
from the North to the Southern States of Florida, Texas and 
Calif orma, for instance, but the north to south movement was 
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balanced to a large extent by the northward negro migration The 
most stationary population is m the south, the South Atlantic and 
East South-Central States showing over 90% of their population 
born m the State of residence In Oklahoma, Wyoming, Colorado, 
Idaho and Montana, on the other hand, more than 50% of the 
fKipulation was bom outside the State, and the proportion is about 
40% for the entire mountain and Pacific divisions 
Sexes — ^The percentages of males and females of all ages in 
the aggregate population of 1920 were 510 and 49 o respectively 
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The corresponding figures for the mam elements of the population 
were as follows for native whites, 504 and 496, foreign born 
whites, 54 9 and 45 i , negroes 49 8 and 50 2 In the proportions 
of the sexes m the aggregate population there has been almost no 
change since 1820 In the immigration since the restrictions of 
19 4 there has been an increasing proportion of women which 
presumably indicates a more stable class of immigrants In 
densely settled regions females are proportionally more numerous 
as a general rule In Massachusetts, Rhode Island, New York 
and the Southern States of North Carolina, South Carolina, 
Georgia and Alabama there are more females than males In the 
more thinly settled western States males predominate, there being 
in the mountain States 115 7 males, m the Pacific States 11^9 
males for every hundred females In 1920 there were in every 
I 000 urban inhabitants 38 (m 1900 only 23) more females than 
in 1,000 rural inhabitants In no State did the females exceed the 
males m rural districts 

Vital Statistics. — ^The median age of the aggregate population 
— that IS, the age which divides the population into two equal 
groups, one younger and the other older — has shown an increase 
each decade from 1800, when it was 15 97 years, to 1920 when it 
was 25 2 years, the median ages for 1900 and 1910 being 22 9 and 
24 years, respectively The increase has been due chiefly to two 
causes first, an increase in the average length of life, second, a 
reduction in the birth rate, which results m a decrease of the 
proportion of young persons in the population Also an increase 
m immigration tended to raise the median age since most immi- 
grants come as mature persons The median age of the foreign- 
born in 1920 was 40 The median age of whites alone was 25 6, 
of negroes 223, of American Indians 197 The United States 
has a larger proportion (60 7% in 1920) within the “productive” 
age limits of 1 5 and 60 years than most European countries, due 
to the immigration of foreign adults 

Statistics of births and deaths in the United States are collected 
from a registration area which consists of all States wherein at 
least 90% of the births or deaths are correctly reported In 1920 
this area for deaths consisted of 34 States compnsmg 82 8% of 
the population, in 1927 it had increased to 42 States with 91% 
of the population For births the area increased from 26 States 
with 65 1% of the population in 1920 to 37 States with 81% of 
the population in 1927 

The death-rate of the registration area per 1,000 hving was 176 
in 1900, 15 in 1910, 13 6 m 1915, 13 i in 1920 and ii 8 m 1925 
There considerable vanation between 1915 and 1920, the 
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death rate rising as high as 183 per i 000 in 1918 due to wir 
casualties and to the even more disastrous epidemic of influen/a 
that swept the country 111 that year In 1925 the mortality among 
whites was 1 1 2 while that among negroes was i S 2 per i 000 
Mortality in the rural distnds (10 7 per 1,000) was kss thin in 
cities (13 per 1,000) In 1900 the deaths under i >c ir of age 
formed 20 7%, and those under 5 years so 4% of the total deaths 
of all ages, but in 1924 the corresponding percentages were is 7 
and 18 7 In 1924 the death rate m the United Stitcs was lowtr 
than in any other important nation except Australia and New /ei 
land though the rates for England and Wales Germany and 
Sweden were but slightly higher The leading causes of deaths in 
1924 were as follows diseases of the heart, 15%, cancer and 
other malignant tumours, 78%, cerebral hemorrhage and soften 
ing 7 8% , acute and chronic nephntis, 7 , violent deaths 

(except suicide), 7 2%, tuberculosis of respiratory system, 6 7% 
congenital debility and malformations, 62%, pneumonia 48'^r 
The birth-rate apjiears to have been declining gnduallv for a 
considerable penod, but the reductions in infant mortality hive 
to some degree, offset the effect Only since has the Census 
Bureau collected birth statistics systematically 1 or the years 
T917-25 the results follow — 


Year 

Births per 
] ,000 popu 
lation* 

Deaths per 

I 000 popu 

1 ition* 

I xcess of 
births over 
deaths 

Deaths undi r 
i yr of aj^c 
j)cr T 000 
births* 

1017 

4 7 

i4 S 

10 4 

94 

1Q18 

4 6 

18 I 


101 

1919 


I 0 

9 4 



2^ 7 

MI ! 

10 6 

86 

ign 

4 1 

II 9 

1 > 6 

76 

1922 

"2 5 

11 9 

106 

76 

19^3 

4 

12 4 

10 0 

11 

1924 

0 

11 8 

TO S 

71 

19-S 

I 4 

1 1 8 

g 6 

7 


^Stillbirths not counted 

For every 1,000 births in 1917 there were but 868 in 192s a 
decrease of 132 The decline m infant mortality, though marked 
amounted to but 22 per 1,000 and so fell short no per 1 000 in 
affecting the decline in birth rate In 1925 the birth rate of the 
white population was 21 i per 1,000 white, that among the col 
cured population was 267 per 1,000 The excess of births over 
deaths was 9 8 for whites and 8 i for negroes In every State of 
the union the birth rate exceeded the death rate for whites but 
an many Northern States the death rate was higher than the birth 
rate for negroes The birth rate in the urban area was 219% in 
contrast to 20 9% in rural districts 

Of females above 15 years of age in 1920 3'> 1% were single, 
592% married, 48% widowed, 05% divorced, 04% unknown 
In 1900 the figures were respectively 31 29?, 56 9%, n 2%, 05% 
02% Among males above 15 years of age in 1920 27 were 
single, 606% marned, ii 1% widowed, and 08% divorced The 
corresponding figures for 1900 were 402%, 545%, 46% and 
03% In 1926 the number of marriages per 1,000 population 
varied from 766 in New England to 1290 in the East South 
Central section The number was high m the remainder of the 
South and m the Pacific States , the rest of the country was about 
midway between The number of divorces has shown an increase 
each year since 1887 when statistics were first taken In propor- 
tion to ever) too marnages performed divorces numbered 7 9 in 
1900, 8 8m 1910, 134 m 1920 and 15 m 1926 The number of 
divorces per 1,000 population for the years 1922-26 was lowest 
m the Middle Atlantic and next lowest in the South Atlantic 
divisions, It was highest in the Pacific and next highest in the 
mountain States Of those in 1926 57 3% reported no children 
In 1850 there were 5 6 persons (excluding the slave population) 
m an average American family, 50 years liter there were onl> 
4 7 The rate of decline has since continued, the avenge family 
numbering 45m 1910 and but 4 3 m 1920 The largest families 
are in the Southern and the smallest m the Western States 

Education. — In the article Education Umted States, and m 
the articles on the several States details are given generally of 
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the conditions of American education Here the statistics of 
literacy need only be considered In 1920 illiterates (that is 
persons unable to write, the majonty of these being also unable 
to read) constituted 6 % of the population at least ten years of 
age, but the greatest part of this illiteracy was due to the negroes 
and the foreign immigrants Since 1880 the percentage has stead- 
ily declined for all classes save the foreign born, for which it 
mtreased between 1880 and 1890 and again between 1910 and 
1920 due probably, to the large scale immigration from southern 
Europe where the percentage of illiteracy is high Illiteracy also 
IS less among young persons of all classes than in the older age- 
groups m which the foreign bom largely fall Between 1900 and 
1920 the reduction of illiterates was from 10 7% to 6% In 1920 
classification by races shows that the percentage of illiteracy among 
negroes wis 22 9 (in 1900 44 5%), foreign born whites, 13 i (in 
1900 n%), native whites of native parentage, 25% (in 1900, 
5 ) and native whites of foreign or mixed parentage, 08% (in 

1900 I 6%) In all classes but the foreign born, therefore, the 
figures show a reduction of about h ilf in the two decades Illiter 
acy IS greatest in the East South Central (12 7%), South Atlantic 
(ii s%) and West South Central (10%) sections, and least in the 
West North Central (2%), Pacific (2 7%) and East North Cen- 
tral (2 9%) sections All differences between sections are lessened 
if the compinson is limited to children, and still farther lessened 
if ilso limited to cities Increasing literacy in the lower age 
groups directly reflects the extension of educational facilities from 
decade to decade 

Similarly the decrease in illiteracy among women over 10 years 
of igc from 20 3% in 1890 to 5 9% in 1920 reflects the increasing 
educ itional opportunities that have been opened to them In the 
decide 1910-20 for the first time their percentage of illiteracy 
(S 99 f) was Jess than that for men (6%) In the total popu 
lation of voting age women were still behind men in illiteracy, 


to I, the Roman Cathohe church was far ahead of any other 
single denomination For membership of each denomination see 
separate articles on the vanous denominations The trend toward 
fewer organizations m spite of increased membership is noticed 
m the Disciples of Chnst, Methodist, Presbyterian and in many 
lesser Protestant denominations Nineteen of the denominations 
reported in 1916 were not included in the 1926 census, having 
either dropped out of existence or joined other organizations 
Thirty two new denominations were reported for the first time 
m 1926, some being created by divisions within the old churches, 
others being onginal organizations The immigration from south 
eastern Europe gave great strength to some sects which had no 
existence m the religious census of 1890, notably those of the 
Eastern Orthodox churches (Russian, Serbian, Synan and Greek) 

The Roman Catholic was the leading denomination m member 
ship m every one of the northern and western States, except in 
Idaho and Utah where the Litter Day Saints (Mormons) pre 
dominated by a large margin In the Southern States the leading 
denominations were either Baptist or Methodist The Lutherans 
are relatively strongest in the North Central division of the 
country, their members consisting chiefly of Germans and Scan 
dinavians The other important Protestant bodies are widely and 
fairly evenly distnbuted over the country 

At the census of 1926 the total annual expenditure of religious 
bodies was $814 371,529 as compared with $328,809,999 m 1916 
The value of church property was $3,842,577,133 as against 
$1,676 600 582 in 1916 

Occupations — Of persons 10 years or more of age 41,614,248 
— nearly two fifths (392%) of the country’s total population — 
were gainfully employed in 1920 In 1900 the percentage was 38 3 
In 1910 and 1920 ten mam occupational groups were listed by the 
Census Bureau, in which the number of wage earners, male and 
female, were as follows — 


Class of occupation 

Both sexes 

Males 

r emales 

igio 

1920 

1910 

1920 

1910 

1920 

All occupations 

?8, 167, 336 

41,614,248 

30,091 564 

3-?, 064, 737 

8,075,772 

8 , 549.51 1 

MamificlunnK and mtcbamcal in 







dustnts 

10,628,731 

1^,818,524 

8,8o8,i6t 

10,888,183 

1,820,570 

1,930,341 

Agnculture, forestry ind immalhus 
ijiindry 

12,650,082 

10 , 053 , 15^^ 

10,851,581 

9,869,030 

1,807,501 

1,084,128 

I rade 

3,614,670 

4,242,979 

3,146,582 

3,575,187 

468 088 

667,792 

Domestic and personal service 

3 , 772 ,S 59 

3,404,892 

I 241,338 

1,217,968 

2,531,221 

2,186 924 

( Icncal otcupxtions 

1 , 737,055 

5,126,541 

1,143,8 '0 

1,700,425 

503,224 

1,426,116 

I ransiiorlalion 

2,637,420 

5,063,582 

2,550,795 

2,850 528 

106,625 

213,054 

Professional sc rv ice 

i, 6 o 3 , 3 f>i 

2,143,889 

050,470 

1,127,301 

1,087,359 

733,891 

1,016,498 

1 xtraction of niimrils 

065,169 

1,090,223 

964,075 

1,094 

2,864 

Public serMcc. (not elsewhere classi 
fled) 

450,291 

770,460 

445,755 

748,666 

13,558 

21,794 


the pircentagcs being 7 3 to 7, but within the age group 10 to 24 
\eirs the reverse was true For the ages 25 to 34 years, inclusive, 
the sexts art even with an illiteracy of 5 6% each In 1920 64 3% 
of the total population 5 to 20 years of age was m attendance at 
some sehool, compared to 61 6 in 1910 In ig 10 the percentage 
of males m attendance (62%) shghtly exceeded that of females 
(61 3), but m 1920 the proportions were reversed (male 64 1%, 
femile 64 5%) 

Religious Bodies — According to the census of religious bodies 
taken by the Federal Census Bureau in 1926 there were in the 
United States 213 religious denominations, represented by 231,983 
organizations with 54,624 976 members (Compared with the reh- 
gious census of 1916 this represents an increase of 13 denomina- 
tions 5265 organizations and 12698,122 members Whereas m 
iQio ihout 46% of the total population was identified with some 
religious bociy, by 1920 that proportion had increased to 51% 

While statistics of membership may be used in a very general 
wn for comparison of denominational strength, it must be re 
membered that rjiembership is counted very differently in different 
denominations, the membership of children especially differing 
between Roman Catholic and most Protestant bodies Though 
Protestants as a group outnumbered Roman Catholics almost 2 


Perhaps the most interesting change occurnng during the 
decade 1910-20 was the advance to first place of manufacturing 
and mechanical industries over agnculture, forestry and animal 
husbandry m the number of workers employed Agnculture, for 
estry and ammal husbandry had previously held the lead ever 
since 1790 Another exchange which registered the changing 
social and economic life of the nation was the decrease of workers 
m domestic and personal service, and the increase in clerical 
occupations 

The total number of gainfully employed m 1920 included 78 2% 
of the males and 214% of the females over 10 years of age 
resident in the country In 1900 the corresponding percentages 
were 80 8 and i8 8, m 1880 they were 78 7 and 14 7 The proper 
tion of women workers is greatest m New England, New York 
and New Jersey, where they are engaged m manufacturing, and 
m the Southern States where the negro women are engaged in 
igncultural operations The decreased number of agncultural 
workers among women m 1920 was due chiefly to a change in 
census instructions which resulted in a lower number being re 
ported The most important increase of women in any field was 
in that of clencal occupations In the manufactunng industries 
women are employed chiefly in the dress and miUmery trades and 
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m the cotton factones Of the women in professional service 
nearly two-thirds were school teachers, and close to half the 
remainder were registered nurses The number of women in trade 
increased 42 7% from 1910 to 1920, and m many occupations, 
mainly those of a propnetary nature, enormous increases are 
shown Of the total m trade 82 4% were saleswomen and store 
clerks In 1920 23% of the women in industry were married 

From 1910 to 1920, despite their increase in total numbers, 
children from 10 to 15 years of age m industry, decreased from 
r 990,225 to 1,060,858 The proportion which children of this 
ige engaged in gainful occupations bore to the whole number of 
such children was in 1900, 26 1% for males and 10 2% for fe- 
males, in 1910, 24 7% for males and 11 8% for females, m 1920, 
II for males and 055% for females Over one half the 
cmpilovment of children was in agricultural pursuits, which are 
exempt from the restrictions of child labour regulation About 
one sixth ot the bo>s and one fifth of the girls employed were in 
minufat taring and mechanical industries, which are usually the 
first to be brought under legal control Geographically the pro- 
portion of children employed ranged from 3% in the Pacific 
coast States to 17% in the East South Central States, comprising 
Kentucky, Tennessee, Alabama and Mississippi When all occu 
palions aie taken into account the proportion was much larger in 
the South than m any other section, but when non-agncultural 
occupations alone arc considered the proportion was considerably 
larger m New England and the Middle Atlantic States and slightly 
larger in the East North Central States 

National Wealth. — Mulhall has estimated the aggregate 
wealth of the United States in 1790 at $620,000,000, assigning of 
this vilue $479,000,000 to lands and $141 000,000 to buildings and 
improvements It is probable that this estimate is generous ac 
cording to the values of that time But even supposing $1,000,- 
000 000 a juster estimate, the increase m wealth from 1790 to 1920 
wis more than three hundredfold, or three times as great as the 
growth m population The estimate of the national wealth of 
jsso was $7,135,780,228, since which the increase has been more 
than tortvfold The Census Bureau estimated the national wealth 
in TQoo at $88,517000,000, in 1912 at $186300000000, and in 
it $^ 20,804,000,000 The estimated per caput wealth has 
Jiicrciscd from an average of $308 in 1S50 to $1,165 in 1900 and 

9x8 m T922 

BiMiioCRAPHY — The first four volumes of the lourtecnth Census 
u ports (iQ2o) dial with population (i) Population Number and Dis- 
tribution of Inhabitants t (2) Population General Report and Ana 
htual Tables (a) Population, Composition and Characttnstics by 
Statis (4) Population, Occupations The data for the census of 1920 
irc giaphually represented in the Statistical Atlas of the Vmted States 
Tin 1926 census of religions will be found in Religious Bodies (1928) 
Mso published bv the Census Bureau an A Century of Population 
( rouih lygo-igoo (1909), Indian Population tn the United States 
and Alaska, igio (191S) » Negro Population i^Qo-igiy (1918) W S 
Rossitir, Increase of Population in the United States, igio-’2o (1922) , 
h \ Ross, School Attendance in the United States, ig2o (1924) , 
L t Iruesdcll, Farm Population of the United States (1926) , N Car- 
penter, Immigrants and their Children, ig2o (1927) The Census 
Bureau also publishes annual compilations on mortality statistics 
(begun in 1909), birth statistics (begun in 1915) and marnages and 
divorces (begun in 1922) Non ofhcial works of importance are L I 
Dublin, ed, Population Problems in the United States (1926) , J M 
Gillette, “Immigration and the Increase of Population in the Umted 
States’ in Social Forces (Sept, 1926) , G M Stephenson, History of 
American Immigration (1926), J W Jenks and W J Lanck The 
Immigration Problem (1922) , E M Phelps, Selected Articles on Immi- 
gration (1921) is a valuable bibliography 

VI NATIONAL FINANCE 

Establishing the Financial System^— The complete finan- 
cial collapse of the Confederation government m 1786 was the 
primary motivating factor in the establishment of a new Govern- 
ment The country itself was economically sound and its re- | 
sources were inexhaustible, yet attempts to collect sufficient ! 
revenue from the States had failed as also had attempts to levy 
national taxes The interest on the public debt had gone unpaid 
and was mcreasmg at a rapid rate With no income all other 
governmental functioifs were faced with extinction It was this 
situation which led statesmen to meet to remodel the government 


m the direction of giving increased power to the centnl idminis 
tration The Constitution which resulted gave the national Con 
gress the power to levy and collect taxes, duties importb and 
excises, to com money and to regulate its value, to pay debts to 
borrow money upon the credit of the United States and to provide 
for the common defense and general welfare of the country 
Taxes, duties, imposts and excises were to be uniform throughout 
the land and could not be levied on commerce between the 
States The individual States were forbidden to levy duties or 
imposts on imports and exports but retained the powir of taxa 
tion They were also forbidden to coin money, emit bills of 
credit, or make anything but gold and silver leg il tender in pay 
ment of debts Money was to be drawn from the public treasury 
only accordmg to appropriations voted in Congress Thus the 
Constitution laid down the broad principles upon which the in 
come and expenditures of the nation are based Of the imend 
ments since added only one, the i6th, ratified in 1915 and allow 
ing a graduated income tax to be levied, rehtes to finances 

The new Congress met a month before Washington’s inaugura 
tion to provide revenue by a Tariff Act levying customs duties on 
imported goods Differences of opinion over details of the sched 
ule developed and the debate lasted seven weeks Opposition ilso 
developed between those who wanted a tariff for revenue only and 
those who hoped that the duties might be made high enough to 
protect manufactures also Ihis conflict wis also destined to be 
permanent in American financial history With tht Revenue Bill 
passed the House began to consider the establishment of a Treas 
ury Department, the chief matter of discussion being whether it 
should be under a commission or a single head Tht latter was de 
cided upon and Washington appointed Alexander Hamilton {q v ) 
to the post Hamilton immediately tackled the third problem, 
the funding of the public debt Obligations to foreign countries 
to individuals at home, and the debts of the various States were 
fixed and funded through loans Hamilton was also convinced that 
a Government bank would be an important aid in the handling 
of public credit and Congress by a sectional vote chartered such 
an institution for 20 years He also recommended that the^mone 
tary unit be a com corresponding as closely as possible to the 
Spanish dollar and that it be expressed in both gold and silver 
in the proportion of i to 15 In the Coinage Act of 1792 pro 
vision for the coinage of this dollar and other coins was made and 
a mint was established at Philadelphia Thus with the power to 
tax 111 its hands, with its financial machinery established, and with 
rich resources in wealth behind it, the new Government became 
at once stable and effective 

Historical Survey — ^The growth of tht Government’s finan 
cial operations falls quite definitely into four periods Before 
the War of 1812 Treasury receipts and expenditures were with 
few exceptions less than $10,000,000 annually Bt tween the War 
of 1812 and the Civil War they could be expressed in tens of mil 
lions, from the Civil War to the World War in hundreds of mil 
lions and after the World War only in thousands of millions For 
revenue reliance down to the Civil War was chiefly on customs 
duties The first internal revenue tax was an excise tax on whiskey 
levied in Washington’s administration, but it proved so unpopular 
that an armed insurrection broke out and though defiance quieted 
down the tax never yielded well The Jeffersonian Democrats 
abolished internal revenue taxes on principle and, except during 
the War of 1812, they were not re established until tht financial 
strain of the Civil War made them necessary They were after- 
wards continued and became increasingly important until after 
1900 they rivaled the customs in amount After the passing of 
the income tax in 1913 they began to surpiss the customs At 
the time of the founding of the Government it was hoped that 
income from the sales of public lands would piy off the national 
debt but this hope was never realized, and it was finally abandoned 

The government has been in an extremely critical situation, 
financially, only twice, during the War of 1812 and dunng the 
Civil War The Mexican War and the Spanish American War 
were financed without mterrupting the nation’s stride The War 
of i8i 3 was mishandled financially nor did it command the sup 
port of the middle and New England States, where the money 
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power was concentrated The Civil War, disrupting as it did the 
nation itself, created an even more precarious situation and the 
years 1862-6^ were, doubtless, the darkest in the nation s history 
The years 1865-80 wtrt devoted to paying off the war debts or 
refunding them by long term loans and to resuming specie pay- 
ments New complications, lasting until 1900, came into existence 
due to the declining price of silver bullion, which disturbed the 
i to 16 silv( r gold ntio established in 1835 Owing to the political 
power of the debtor West the Treasury was obliged to maintain 
the coinage of this inferior bullion on a parity with gold The 
years from 1900 to 1913 were occupied chiefly by attempts to 
increase the effectiveness of the national binks m meeting the 
rapidly growing business demands of the country The solution 
tin lily arrived it was the establishment in 1913 of the Federal 
Reserve System (qv) (X) 

PUBLIC FINANCES SINCE 1913 

The dominating feature in Federal public finance since 1913 
his been the hnincing of American participation in the World 
W ir with the subseciuent readjustments necessary for returning 
to pc ate conditions Although several signiticant alterations and 
innovations in the fiscal system had their origin m the pre War 
period 1910-6, It was the necessity for war expansion and for 
post War contraction that mide most of these changes important 
1 or example, income taxation had its beginnings in the tariff 
Acts of 1909 ind 1913 but it was due primarily to war expen- 
(nee thit it rose to its present pre eminent position in the revenue 
system Simil irly, the I edcral Reserve System had begun opera- 
tion in 1914, but the use of the 1 ederal reserve banks as fiscal 
igents of the Government was a war development And it was 
the need for retrenchment after the War that brought about the 
idoption of the executive budget, a measure which had been 
steadily advocated by successive admimstr itions since about 1910 

Public Debt — Although taxation was used to an unprece 
dented extent in fmmeing the participation of the United States 
in the World War it was neeessiry to borrow the greater portion 
ol the required revenues 1 our classes of interest bearing obli 
gUions were luthonsed and issued (1) Treasury certificates of 
indebtedness, with miturities not exceeding one year, (2) Treas 
uiy notes, with maturities from one to five years, (3) bonds, 
with maturities exceeding five years, and (4) war savings cer 
lilieates with maturities not exceeding five years All were 
issued it not less than par except war savings certificates, on 
which interest was discounted in advance 

1 he 1 re isury was placed in funds through the issue of short 
term Treasury certificates of indebtedness, and from time to 
time outst Hiding certitieates were funded into loans discharged 
from tax receipts or replaced by new issues Five war loans were 
issued during the War and post Armistice periods The War 
I 0111 Organisation, directed from the Treasury and centred at 
the Federil Reserve Banks, with associated Liberty Loan Com 
nut tees formed in every part of the country, conducted the 
selling campaigns The results are shown in the table below 


dated debt Many of the maturities came at inconvement times 
and m inconvement amounts In order to render this short 
dated debt more manageable and to arrange maturities on dates 
and in amounts that could be discharged without undue strain 
the Treasury entered on a refunding programme It resorted 
to issues of Treasury notes in moderate amounts from time to 
time, with maturities not exceeding five years The first issue 
was made on June 15, 1921 Other issues followed On Oct 16 
1922, the programme was vaned and a series of Treasury bonds 
was issued with further issues of bonds on Dec 15, 1924, March 
15, 1926, and June 15, 1927 Each year since the War the volume 
of maturities has been considerably larger than the amount that 
could be retired, so that refunding operations have been contmu 
ously necessary The maturities of all refunding issues are 
arranged for tax payment dates, and with respect to the bonds 
provision was made for call before maturity Sixteen refunding 
issues aggregating $9 635,899,850 have been made to June 30, 
1928 

Included m the short dated debt to be discharged or refunded 
were the outstanding Victory notes maturing in 1922 and 1923 
Approximately $1,200,000,000 were retired through purchase 
for the sinking fund and other accounts, approximately $1,500, 
000,000 were exchanged for other issues, and approximately 
$1,800,000,000 were paid on call date or at maturity The second 
liberty loan 4 per cent bonds and converted 4i per cent bonds 
redeemable on or after Nov 15, 1927, and payable June 15 1947, 
were called on Nov 15, 1927 Approximately $1,300,000,000 
were retired through purchase for the sinking fund and other 
accounts, approximately $2,000,000,000 were exchanged for other 
issues and about $500,000,000 were paid on the call date Of the 
third Liberty 4J per cent bonds payable on Sept 15 1928, approxi 
mately $2,600,000,000 were retired through purchase for the sink 
ing fund and other accounts, approximately $900,000000 were 
exchanged for other issues, and approximately $600,000,000 were 
paid at maturity 

On June 30 1928 the outstanding debt was as follows — 


Interest bearing debt — 

Bonds 

Pre War issues 
Liberty Loans 
Post War issues 
Treasury notes 
C ertificates of indebtedness 
Treasury Savings certificates 

Total interest bearing debt outstanding 
Matured debt on which interest has ceased 
Outstanding debt bearing no interest 
Total gross debt 


$ 768,13251000 

9,462,046,35000 
2,790,638,65000 

2.900.000 500 00 

1.252.408.000 00 

144 4600364*; 
$i7,3i7,^95>09fl4S 
45,^31,660 26 
241,263,806 22 
$17,604,290,562 93 


Net debt after adjustments for matured intere-kt 
obligations, balance held by Treasurer of the 
United States, etc $17,467,605,507 06 


Taxation — were three notable features in the history 
of Federal taxation in the period 1910-28 The first was the 


Issue 


I irst 1 iberty 1 oan si pt^r cent, June 15 1917 
Second I ibcrty 1 oan, 4 per cent, November 15, 1917 
1 bird 1 ihtrty I oan, 4} per cent, May q 1918 
I ourlh I iberty I oan 4J per cent, October 24, 1918 
\ ic tory 1 ilierty 1 oan, 3l“4l P«‘r cent, May 20, 1919 

1 otal 

The peak of the War debt was reached on Aug 31 1919, when 
the gross amount outstanding stood at $26,594,267,878 Con- 
gress in the Victory Liberty Loin Act (March 5, 1919), provided 
tor dchnitt ind system itie discharge of the permanent debt 
through provision for the cumulative sinking fund, effective on 
July I 1920 and through reaffirmation of directions to apply to 
domestic debt reduction any repayments of loans to foreign 
governments The Federal budget is balanced annually on such 
basis There remained the problem of the temporary or short 


Amount 

subscribed 

Amount allotted 
and issued 

Number of 
subscribers 
(estimated) 

$3,035,226,850 

$1,989 455.550 

4,000 000 

4617,532,300 

3,807,865,000 

9,400,000 

4,176,516,850 

4,173,650,050 

18,308,32s 

6 992,927,100 

6,964,581,100 

22,777,680 

5,249,908,300 

4 , 495 , 373,000 

11.803.80j 

$24,072,111,400 

$21,432,924,700 

,J 


adoption of an income tax with progressive rates and its rapid 
growth to a position of pre eminence m the revenue system 
The second was the unprecedented expansion of taxation during 
the War, which made it possible to pay nearly one third of the 
War costs, including loans to the Allies, from current revenues 
The third feature was the post War reduction in taxation, made 
possible by an aggressive campaign for economy in pubhc expen 
ditures and by the adoption of an executive budget 
Until 1913 practicallylall the Federal revenue had been de 
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rived from customs and internal excise duties on alcoholic bever I corporation income tax was increased as a partial offset), and 


ages and tobacco In 1910, customs duties were furnishing 50% 
of the total ordinary receipts of the Federal Govt , while 40% 
came from internal taxes on tobacco and alcoholic beverages The 
ratification of the i6th Amendment in 1913 permitted the Fed- 
eral Govt to “lay and collect taxes on incomes from whatever 
source derived/' a privilege that was immediately made use of 
by a provision m the Tariff Act of Oct 3, 1913 With the War 
came an expansion m all taxes, but the new income and excess 
profits taxes supplied the major portion of the increased revenues 
By 1928, after three reductions had taken place m the maximum 
rates, income and profits taxes yielded more than all of the other 
sources of ordinary revenue combined, while customs duties pro- 
vided only about one seventh, and tobacco taxes about one tenth 
of the total ordinary receipts The following table shows the 
growth in importance of the income tax from 1910 to 1928 


Relative Importance of Principal Federal Taxes igio-2S 



(In 

millions of dollars) 



I iscal year 

Income 

Cus 

toms* 

To 

baccof 

Spirits 

1 otal 

ending 

and 

and 

ordinary 

June 30 

pro Jits* 

liquors'* 

receipts 

IQTO 

2lt 

334 


2og 

676 

igi-, 

80 

210 

80 

2 4 

678 

1()20 

H 057 

324 

2q6 

140 

6 704 

T923 

1,762 

W) 

S 45 

26 

3,608 

1928 

2 173 

568 

^g6 

15 

3 8<>4 

(In pcrc entages of ordinary receipts) 

igio 

3 1 

40 4 

8 6 

30 g 


TO IS 

II % 

30 I 

II 3 

32 I 


10 0 

SQ 0 

48 

4 4 

2 I 


IQ’S 

48 8 

15 2 

9 t) 

0 7 


ig>S 

5 ^> 3 

14 7 

10 2 






*On warrant bases 

tOn basis of reports of collec lions Includes special taxes relating to 
niinufacturc ind sale 

Jlrom a 1% “excise tax on rorfioration incomes Adopted 1009 

Source Annual Report of the Secretary of the Ireasury, 1928 

Under the stimulation of War necessity, not only were former 
taxes increased to maximum rates, but a multitude of new and 
temporary taxes came into being In each successive Revenue 
Act from 1914 to 1918 both of these tendencies were illustrated 
I he climax came m the Revenue Act of 1918, approved Feb 
^4, 1919, which constituted the high water mark for tax levies 
m American history Under this law, rates on individual incomes 
for 1918 began with 6% on the smallest incomes and rose to 
77% (65% surtax) on net incomes of over $1,000000 For 
years subsequent to 1918, a small reduction in the normal tax 
was provided, which reduced the rate applicable to the highest 
incomes to 73% Corporations were taxed 12% on their net 
incomes, 1% on their capital stock, and, under a combined 
War profits and excess profits tax an additional amount up to 
80% of the profits in excess of certain credits for the taxable year 
1918, and 10% on their net incomes, 1% on their capital stock, 
and under an excess-profits tax, an additional amount up to 40% 
of the profits in excess of certain credits (including 8% of m 
vested capital) for the taxable years 1919, 1920 and 1921 Estates 
of decedents were made taxable at rates reaching a maximum of 
25% Excise and occupation taxes were increased from the already 
high rates of 1917, and many new levies were made on transac 
tions and articles of consumption 

The new Republican administration upon coming into office in 
1921 began an aggressive campaign to decrease expenditures and 
effect a cut in the high taxes The success of this economy pro- 
gramme was greatly enhanced by the establishment m 1921 of an 
executive budget system, which permitted, for the first time the 
formulation of a comprehensive fiscal programme by the admin- 
istration In spite of the increased cost of government and con- 
tinued war liabilities for the public debt, disabled veterans and un- 
Uquidated War time agencies, it was found possible to reduce taxes 
to some extent imm^iately Accordingly, the Revenue Act of 
1921 repealed the excess profits tax on corporations (although the 


the maximum rate on individual incomes was reduced from 
73% (65% surtax) to 58% (5o<;{ surtix) Several of the more 
unpopular excise taxes were also repealed, such as duties on irans 
portation, toilet and medicinal preparations ind clothing 

By 1924 the reduction in exptndUurts had made c onsid< r ibk 
progress, resulting in a surplus of about $•500000000 in ordinuv 
receipts over expenditures charge ibic against ordinai> receipts 
Congress found it possible, therefore to m ikc more extensive 
tax reductions in the Revenue Act ot iq-> 4 Iht maximum ratt 
on individual incomes was reduced from 58% to 46‘'/( (40% sur 
tax) while the smallest taxable incomes paid only Num 
erous excise duties, including taxes on tclegriph and telephone 
messages, manufacturers’ sales, drifts ind chocks and admis 
sions, were repealed in whole or in part 
Two further tax revisions m 1926 ind in 19^8 were under 
taken in an attempt to devise a more scientific system It was 
felt that some of the taxes, especiall> tht excessive surtaxes on 
individual incomes and the corporation t ixcs had a depressing 
effect Oil industry, and furthermore were fiscally unnecessiry 
Accordingly, m 1926, the maximum rate on individual incomes 
was fixed at 25% (20% surtix), while corresponding reductions 
were made in the lower brackets The corporation c ipital stock 
tax was repealed in 1926 and the rate on corpontion incomes 
was fixed at 12% in 1928 (after having been incrcisid to 13^% 
m 1926) Several taxes including the gift tax ind the automobile 
taxes were repealed and reductions made in many other taxes 
lartff — ^Two thorough revisions of the tiriff have taken phec 
since 1910 In 1913, the new Democratic admmistr ition sup 
planted the “cost of production” duties of the 1909 law with 
schedules designed to secure “effective competition ’ between 
American and foreign producers Ihere was a reduction in rates 
on many manufactured products notably textiles, and the free 
list was extended to include some import int raw materials and 
foodstuffs, as well as a few manufactures A Tinff Commission 
was created to make reseirrhes into comparative costs of pro- 
duction, upon which future taritf rates could be based 

With the return of the Republican party to power in 19- 1, an 
emergency Act was immecliitcly provided to be effective until 
a comprehensive tariff revision could be undert iken There was 
a general increase in rates, and duties were imposed on manv 
articles which had been on the fiee list The new Tariff Act of 
1922, as finally framed, reinforced and extended this upward 
revision of rates A ‘ flexible’ provision was included which 
gave the President power to increase or decrease rates by not 
more than 50% of the statutory amount, as occasion demanded, 
but this privilege has been rarely used 
Loans to foreign Governnunts — The total principal amount of 
obligitions of foreign governments originally held by the Treas 
ury was $10,338,0:58,35220 Such obligitions were acquired by 
the United States (i) under the authority of the Liberty bond 
acts which authorised the Secretary of the Treasury, with the 
approval of the President, to establish credits m favour of foreign 
governments engaged in war with enemies of the United States 
against which cash advances were made for the general purpose of 
enabling those governments to meet commitments made in the 
United States in connection with the prosecution of the War, 
(2) under the authority of the Act of July 9, 1918 which author 
ued the President, through the head of any executive department, 
to sell any suiplus war supplies on such terms as the head of 
such department deemed expedient, (3) under the authoiity of 
the Act of Feb 25, 1919, appropriating $100 000 000 as a rcvolv 
ing fund for the participation by the United States, in the dis 
cretion of the President, in the furnishing of foodstuffs and other 
urgent supplies to certain populations m Europe and countries 
contiguous thereto, and (4) under the authority of the Art of 
March 30, 1920, which authorized the US Gram Corpontion, 
With the approval of the Secretary of the Ireasury, to sell or 
dispose of the flour in its possession, not to exceed 5,000,000 
bbl at such prices and on such terms or conditions as might be 
necessary to relieve populations m the countries of Europe or 
countries contiguous thereto, suffering for the want of food 
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Fnnctpal Amounts of Obhgattons of Other Countries to the Untied Skiks and Payments Received Thermic to Jum 30^ iQSiS 


Country 

Total principal 
amount of obligations 
received under 

I ibcrty Bond Acts 

Total principal 
amount of obligations 
received for surplus 
supplies sold on credit 
under Act of 

July 9, 1918 

Total principal 
amount of obligations 
received for relief 
supplies furnished on 
credit under Acts of 
Feb 25, 1919, and 
Marcn 30, 1920 

Payments on account 
of pnncipal of 
obligations so 
received 

Total net pnncipal 
amount of obligations 
held by Treasury prior 
to funding or on 
June 39, 1928 

Armtm i 

- 


$ 11,959,91749 


$ 11,959,91749 

Austria 



24,055.708 92 


24,055.70892* 

Belgium 

$ 349.214,46789 

$ 29,872,732 S4 


$ 2,057,630 37 

377,029,57006 

( uba 

xo,cx>o,ooo 00 



10,000,000 00 


C /cchoslov ikia 

61,974,041 10 

20,604,302 49 

9,301,327 44 


91,879,671 03 

I stoma 


12,213,377 88 

1,785,767 72 


13 999.I4S 6ot 

I inlarifl 



8,281,926 17 

85,969,895 9it 

8,281,926 17 

F raru t 

2,997,477.800 00 

407,341,145 or 


3,318,849,049 10 

C real Hritiin 

4,277,000,000 00 



202,181,641 56 

4,074,818,358 44 

( rcect 

13,000,000 00 




15,000,000 00 

Hungary 


I 685,833 61 

i 

1.68:5,835 61 

Italy 

1,648,034,050 90 



164,852 9 

1,647,869,197 96 ! 

Latvia 


2,521,869 32 

2,610,417 82 


5,132,287 14 i 

1 ihcria 

I ithuania 

26,000 00 

4,159,491 96 

822,136 07 

26,000 00 

4,981,628 03 
2QO 627 99 

Nicaragua 


431,849 14 


141 2?T T5 

Poland 


83,682,708 66 

75 Q84 263 73 


159,666,972 39 

Rum ima 

25,000,000 00 

12,922,675 42 


1,794 180 48 

36,128,494 94 

Rushia 

187,729,75000 
26,780,465 56 

406,082 30 

4,465,465 07 


192,601,297 37 

Yugosl ivia 

24,978,020 99 


720,600 16 

31,057,886 39 

lotal 

$9,598,236,575 45 

$599,134,255 71 

1 $r40,o';2,766 04 

$^03 056 022 57 

$10035,267,57463 


iimt of payment of principal and inUrest extended to June 1, 104^. by authority of joint resolution of Congress approved Aug 6, 1922 

! Credit of $1,932,923 45 allowed by funding agreement on account 01 loss of cargo on ship sunk by mines 
Upon ratification of the funding agreement, $21,280,307 73 of this sum will be applied towards payment of tlic first annuities due tlicrcunder 


Debt funding agreements executed pursuant to the authonty of the Act of Feb 9, 1922, as amended, providing for the funding of 
$q,8ii,o(;4,o 94 03, principal amount of obligations of foreign governments held by the Treasury, have been concluded with the Govts 
of Belgium, Czechoslovakia, Estonia, Finland, France, Great Britain, Hungary, Italy, Latvia, Lithuania, Poland, Rumania and 
Yugoslavia Below is a statement showing by countries the principal amount of obligations funded and the amount of a crued interest 
thereon included m tlie principal of the debt as funded 


C ountry 

Date of 
agreement 

Pnncipal of 
obligations 
funded 

Accrued interest 
funded 

I unded bonds 
received or to 
be received 

Belgium 

Aug 18, 1925 

$ 377,029,57006 

$ 40750,42994 

$ 417,780,00000 

C zee hoslovakia 

Oa 13, 1925 

91,879,671 03 

25,120,328 Q7 

1,765,777 85 

1 15 000,000 00 

1 stoma 

Oct 28, 1925 

I? 066, ^>22 15* 
8,281,926 17 

1 3,830 000 00 

I inland 

May I, 1923 

April 29, 1926 

718,073 83 

0 000,000 00 

1 rincc 

3,340,516,043 72 

684,483,956 '•8 

4,0 5 000,000 oot 

(ircat Britain 

June 19, 1923 

4,074,818,358 44 

525,181,641 56 

4,600,000,000 00 

Hungary 

April 25, 1924 

1,685,83361 

253 164 39 

1,939,000 00 

Italy 

Nov 14, 1925 

1,647,869 T07 96 

394,130,802 04 

2,042,00000000 

I atvia 

Sept 24, 1925 

5,132,287 14 

1 642 7T 2 86 

5,775,00000 

I Ithuania 

Sept 22, 1924 

4,981,628 03 

1 1,048,371 Q7 

6,030,000 00 

Poland 

Nov 14, 1924 

159,666,972 39 

18,893,027 61 

178,560,00000 

Rumania 

Dec 4» 1925 

May 3, 1926 

36,128,494 94 

1 8 461,505 06 

44,‘?90»ooo 00 

Yugoslavia 

51,037,886 39 

11,812,11361 

62,850,00000 

1 otal 


$9,8 IT 094 oc)4 03 

$1,711, '>59, 605 97 

1 $11,522354,00000 


*C redit of $1,932,923 45 allowed foi loss of cargo on ship sunk by mine deducted t \greement with 1 ranee not yet (June, 1929) ratihed by tht 
United States or trance 


Ihe tables above show by countries the total principal amount ent Treasury system on July i, 1921 they have been the principal 
of such obligations received by the United States and payments agents for the administration of receipts and expenditures, the 
on account of principal thereof depositary system, the public debt and paper currency changes 

Iht Budget — Ihe Budget and Accounting Act of June 10, Other Agencus — During the War period and subsequently 
1921 directed the President to submit annually to Congress a the operations of many governmental agencies created by Con 
budget prepared by a Bureau of the Budget in the Treasury De gress had more or less connection with and influence on national 
part merit, whose duties weie to be performed directly under the finance Mention may be made of the Federal control of railways 
President By this means it is possible for the President to exer- and the post War assistance given the earners under the Trans 
CISC an efledive control over the estimates of appropriations sub portation Act of Feb 28, 1920 and of the several War emergency 
mitted by the executive departments and officers The first corporations, the capital stocks of which were subscribed foi: by 
budget was submitted m 1921 for the fiscal year ending June the Treasury and served as revolving funds, such as the Emer 
30 1923 By that same law, the General Accounting Office was gency Flfeet Corp , the US Housing Corp , the US Sugar 
established under the Comptroller General of the United States Equalisation Board, the U S Spruce Products Corp , the War 
and independent of the executive departments Finance Corp , and the U S Grain Corporation The United 

Thi hediral Reserve Banks as Fiscal Agents — ^The organisa States subscribed to the capital stock of the Federal Land Banks, 
tion of the Federal Reserve System has made a fundamental now repaid for the most part, furnished the capital for the Inter 
change with respect to the conduct of the fiscal business of the mediate Credit Banks, and purchased Federal farm loan bonds 
Government The Secretary of the Treasury may require the when their public sale at par was impossible at statutory coupon 
1 tderal Reserve banks to act as fiscal agents of the United States rates In 1910 a Postal Savings System was established that has 
and IS depositaries of public moneys They have been utihsed received deposits aggregating $1,586,498,397, while withdrawals 
in both capacities, and since the discontinuance of the mdepend- have amounted to $1,434,355,048 Deposits bear interest at 2% 
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Table I Rempts and Expenditures of the United States Government by Fiscal I ears from igit to 

(On basis of warrants issued) 


fiscal 

year 

Ordinary receipts 

Postal 
revcnue8‘ 
exclusive of 
surplus t>ost il 
receipts 
covered into 
the Treasury 

Total ordinary 
receipts and 
post ll 
revi nucs 

Surplus ( {-) 

01 deficit { — ) 
ordin irv 
rt»tt ipts 
tovere i int > 
the Irtasiirv 
compand with 
tXTKnditurts 
ciicirgeahle 
agunsl onh 
n iry rut ipts( ) 

Customs 

Interna! 

Income and 
profits tax 

revenue 

Miscellaneous 

Sales of 
public 
lands 

Surplus 
postal 
receipts 
covered 
into the 
Treasury 

MlsccUa 

neons 

receipts 

Total ordinary 
receipts 

toil 

$314 407 071 

$33 516977 

$280 01 2 224 

$S 731 637 


$50 075 002 

$701 832 911 

$237 879 824 

$939 712 73 


$io 63 T 49 > 

1912 

3u 321 672 

28 583 304 

293 028 896 

S 392 797 


54 282 535 

692 609 204 

246 744 016 

939 353 23 » 


fa /27 8/0 

1013 

318 891 396 

35 006 300 

jog 410 666 

2 910 205 


57 892 663 

724 Tii 230 

266 619 526 

900 7 3t) 7 ->0 


--400 734 

1914 

392 320 014 

71 381 27S 

3«« 650 733 

2 571 775 

$3 800 000 

55 040 370 

734 673 167 

28 4 134 566 

I 018 807 73 i 


— 408 2 ( 4 

1915 

209 786 O7 2 

80 291 t 59 

335 46. 887 

2 167 136 

3 500 000 

66 787 373 

697 910 827 

283 748 1O5 

981 658 992 


-<^2 6/5 9 5 

1 1J16 

313 18s 846 

124 037 353 

387 764 776 

X 887 662 


54 750 01 1 

782 534 548 

312 057 689 

I 094 502 j I 


1 49 5 3 81 

1917 

22s 96a 393 

359 681 228 

449 684 980 

I 89a 803 

5 300 000 

81 003 301 

I la^ 324 795 

324 526 1 16 

1 448 K50 01 i 


"06! 717 3U9 

1 191H 

182 7'5R 080 

2 8 38 990 894 

857 043 5QI 

I 969 455 

48 630 701 

>251 022 526 

4 180 42s 156 

340 3 IS 261 

4 539 770 417 

- > 61 1 482 73 > 

1 1910 

183 428 62 ^ 

2 600 762 7 35 

1 2 39 408 260 

1 404 705 

89 906 000 

•S30 410 574 

i 654 380 899 

346 33 3 1 26 

5 000 714 025 

— l J 

3 37 760 aKi 

1920 

323 536 5 lO 

3 056 936 004 

1 442 213 241 

1 010 140 

5 213 000 

I974 605 403 

6 704 414 437 

431 937 212 

7 136 351 649 


62 6t > 19 / 

1921 

308 025 102 

3 228 137 674 

1 351 83s 935 

I 530 439 


694 987 805 

5 584 517 045 

463 491 275 

6 048 o«8 42 ) 


694 241 726 

1922 

357 S44 713 

2 086 918 465 

I 121 230 843 

895 391 

81 404 

536016625 

4 103 596 531 

484 772 047 

4 588 368 578 


-485 5S8 731 

192^ 

s62 189030 

1 601 089 535 

935 699 504 

656 508 


657 41 1 097 

3 847 045 683 

532 827 925 

4 379 87 4 608 

J 

109 370 20 ) 

1024 

■>4S 012 IIS 

1 8ti 759 317 

952 530 768 

523 223 


544 316 719 

3 884 041 142 

572 948 778 

4 456 989 9 0 


479 746 015 

192s 

548 521 79S 

1 761 650 049 

827 786 838 

623 534 


409 052 948 

3 607 644 164 

599 «9i 478 

4 207 2 45 643 


676 036 

1026 

579 716 61 1 

1 974 104 141 

86a 667 640 

754 253 


491 214930 

3 908 457 575 

659 819 801 

4 568 277 376 


“300 694 462 

1027 1 

605 672 465 

2 2 T9 052 444 

648 732 440 

621 187 


548 743 140 

4 023 721 676 

683 1 2 1 089 

4 706 8a 4 665 

- 

■ O07 0 2 4<»8 

1928 1 

568 156 503 

a 171 573 103 

617 620 008 

384 651 


*®503 194 266 

*®3 863 928 621 

693 633 921 

4 557 562 542 


426 539 7 >0 


Expenditurf 9 charaeablc against ordinary receipts 


r u 

C ll 

>< n 


Civil and 
miscella 
iieous" 

War Depart 
ment (mclud 
ing rivers and 
haibors ind 
Panama 

Navy De 
partinent< 

Indians 

Pensions* 

Postal de 
ficiencies* 

1 Interest on 

1 the public 
debt 

Total ordi 
narjr ex 
penditures 

Publu debt 
retirements 
chargeabU 
against 
ordinary 

Total ex 
penditurts 
cliargeable 
against 
ordinary 

Post ll ex 

TK 11 litures* 
exclusive oi 
postal dt 
fiden Rs 

Total 

ordinary ind 
I>08t ll cx 
ptndituies 






( anal )* 





$ 

$ 










receipts’' 

receipts 


$ 





lOii 

5 

;i 73 

838 

599 

$197 

190 

491 

$119 

937 

644 

20 

933 

869 

157 

080 

575 




$21 

311 

334 

$691 

20 1 

512 




$691 

201 

512 

337 

660 

705 

$928 

862 

217 

191 2 


172 

256 

794 

184 

122 

793 

135 

591 

956 

20 

134 

840 

153 

500 

456 

$i 

568 

195 

22 

616 

300 

689 

881 

334 




689 

881 

3 34 

216 

961 

344 

9 36 

842 

678 

1 3 


169 

802 

304 

202 

128 

71 1 

133 

262 

862 

20 

306 

ISO 

I7S 

085 

450 

X 

027 

369 

22 

899 

1 08 

724 

511 

903 




724 

51 I 

963 

261 

08 r 

S06 

08 s 

59 5 

469 

1 >14 


170 

530 

235 

208 

349 

746 

139 

682 

186 

20 

215 

076 

173 

440 

231 




22 

863 

957 

735 

081 

431 




735 

081 

431 

283 

558 

103 

I 018 

639 

5 34 

lyrs 


200 

53 3 

241 

202 

160 

134 

141 

83 s 

654 

22 

130 

351 

164 

387 

942 

6 

636 

593 

22 

902 

897 

760 

586 

802 




760 

586 

802 

291 

044 

881 

i 052 

531 

683 

I9Tf 


199 

555 

948 

182 

139 

305 

155 

029 

426 

17 

570 

384 

159 

302 

351 

5 

500 

000 

22 

900 

313 

741 

996 

727 




741 

996 

727 

300 

738 

453 

I 04 

725 

180 

IJ 17 

I 

153 

677 

360 

459 

5 39 

678 

257 

166 

437 

30 

598 

094 

160 

318 

406 




21 

742 

120 

3 086 

042 

104 




3 086 

04 a 

104 

319 

889 

00 1 

2 40 s 

933 

008 

191 8 

c 

306 

354 

905 

5 705 

136 

2 39 

1 368 

642 

794 

30 

888 

400 

181 

137 

754 

2 

221 

095 

107 

526 

608 

1 3 701 

907 

89 s 




13 791 

007 

895 

32 a 

628 

093 

14 TT4 

535 

JH8 

1019 

6 

Ho 5 

124 

746 

9 265 

32 s 

159 

2 009 

272 

389 

34 

593 

257 

221 

614 

781 


343 

Sll 

615 

867 

337 

18 952 

I 4 I 

180 




18952 

1 41 

180 

362 

160 

763 

19 31 4 

301 

943 

1920 


007 

28 

728 

I 100 

865 

666 

629 

893 

116 

30 

516 

832 

2t3 

344 

204 

35 

81 \ 

254 

I 02 a 

024 

440 

6 141 

74S 

310 




6 141 

745 

240 

ili8 

607 

441 

6 s6o 

352 

68 1 

1 >21 


800 

786 

432 

5 Ho 

704 

891 

647 

870 

635 

41 

470 

808 

260 

61 1 

416 

131 

SO a 

47 3 

990 

676 

804 

4 408 

713 

400 

$422 

561 

850 

4 891 

275 

JTO 

180 

«;o6 

490 

5 380 

781 

8o(> 

T >22 

S 

089 

015 

977 

402 

058 

450 

458 

704 

813 

38 

500 

413 

252 

576 

848 

64 

352 

036 

989 

485 

410 

3 195 

684 

847 

422 

3S2 

050 

3 618 

037 

797 

481 

316 

00 s 

1 0 )9 

353 

802 

1023 

1 

169 

5 55 

204 

355 

722 

856 

322 

532 

909 

45 

142 

763 

264 

147 

860 

32 

526 

915 

I 055 

088 

486 

3 244 

717 

092 

402 

957 

601 

3 6n 

674 

783 

524 

366 

21 1 

4 172 

040 

997 

1 ) 1 

1 

047 

269 

579 

348 

606 

247 

324 

120 

998 

46 

754 

026 

228 

36 1 

555 

12 

638 

850 

038 

740 

772 

2 oa 6 

401 

027 

457 

804 

100 

3 401 

395 

127 


773 

90 s 

3 979 

069 

032 

1>25 


c 17 

537 

560 

357 

957 

420 

326 

36 s 

467 

38 

755 

457 

2iH 

321 

424 

23 

ai6 

784 

882 

014 

050 

2 404 

169 

062 

466 

538 

114 

3 030 

707 

176 

1616 

1 19 

721 

3 546 

826 

8)7 

( > 2 ^ 

1 

233 

838 

954 

3.8 

329 

076 

31 1 

611 

694 

48 

442 

T20 

207 

189 

622 

30 

5c6 

490 

831 

469 

206 

3 « 3 o 

387 

162 

487 

376 

051 

3 517 

763 

21 3 

640 

85 

6gi 

4 ISH 

048 

90 4 

I >37 

1 

1 30 

122 

8/4 

361 

987 

157 

322 

620 

723 

36 

791 

649 

230 

S 56 

065 

27 

263 

191 

787 

793 

764 

a 897 

135 

123 

519 

563 

845 

3 416 

699 

268 

6 H 7 

363 

9 >8 

4 104 

064 

266 

1 >28 

lOi 

128 

826 

151 

400 

315 

219 

337 

608 

086 

36 

990 

808 

229 

401 

4 O 1 

32 

080 

202 

731 

850 

074 

•®2 897 

102 

001 

540 

246 

02 t) 

3 437 

348 

021 

1603 

674 

8( S 

4 1 31 

022 

H36 



Public debt expenditures cliargeable 
against puiilic debt receipts and 
surplus revenue 

Public debt ret cipts 

Surplus ( f ) or 
drfiut ( — ) 
public aebt 
receipts com 
pared with 
public debt 
expt nditures 
(exclusive of 
public debt 
expenditures 
chargeable 
against ordi 
nary receipts) 

Recapitulation of all receipts and 
expenditures 

r iscal 
year 

Public debt 
retirements, 
exclusive of 
retirements 

1 hargeable 
against ordi 
nary receipts 

Redemption 
of national 
bank and 
federal re 
serve bank 
nott 8 

Total pubhc 
debt retire 
ments charge 
abk against 
public debt 
receipts 
and surplus 
revenue 

Public debt 
rtteipts pro 
ceeds of bonds 
and otiur 
securities 

Derioaits to 
retire 
natitmal 
bank and 
kederal rt 
serve bank 
notes 

Total public 
debt receipts 

Total of all 
receipts 

Total of all 
expenditures 

i 

Surplus ( 1 ) 
or deficit ( — ) 
of all receipts 
as compared 
with all 
expenditures 

lyii 

191 2 

1913 

1914 
lots 

1916 

1917 

1018 

1919 

1920 

1921 

1923 

1023 

1924 
loas 

1026 

1927 

1938 

$24f 496 
1 20 6 1 6 
102 575 
109 127 
47 533 
35 003 
636 980 667 

7 685 367 850 

1 5 813 848 117 
17 013 020 107 

8 721 751 533 

6 500 584 643 

7 486 747 506 

2 814 718 038 

3 35 1 798 909 
3 339 670 284 
5 770 467 337 
7 193 291 479 

$34 976 840 
28 527 713 
24 089 036 
26 852 200 
17 205 958 
24 633 on 
40 564 1 16 
21 61 1 235 
23 717 893 
23 424 165 
37 460 631 
107 251 870 

74 414 564 
33084377 
68 074 392 
54 400 183 
28 060 7 / 5 
37 686 920 

$35 323 3i6 
28 648 328 
2A IQI 611 

26 961 327 
n 353 491 
24 668 914 
677 544 783 

7 706 879 075 
15 837 S06 010 
17 036 444 27a 

8 759 212 164 

6 607 836 513 

7 561 162 070 
3 847 802 415 
3 420 773 301 
3 304 070 467 
5 798 528 112 
7 220 9781 399 

$17 641 634 
32 817 646 
1 929 840 
3118 91<> 
933 540 
1 803 500 
a 300 724 7SS 
16 064 609 560 
29 053 331 758 
15 83s 373 962 
8 824 738 839 
5 9x0 931 376 
7 250 180 899 

2 178 67s 627 

3 047 015 79t 
2 086 133 947 

5 157 255 005 

6 830 219 1 19 

$4 232 SSS 

20 078 365 

21 471 010 
IQ Q02 283 
21 553 41S 
S6 648 90 3 
37 293 045 
10 279 650 
32 644 758 
17 071 988 
40 186 045 

107 086 627 

90 547 571 
28 453 557 
lOS 447 372 

1 22 323 475 

1 27 828 138 
25 131 S97 

$57 874 180 
52 8y6 on 
23 400 850 
23 021 223 
33 486 955 
58 452 403 
2 428 017 800 
16 074 889 a 10 
29 075 976 S16 
15 852 345 950 
8 864 925 784 

6 018 017 903 

7 349 738 470 

2 307 129 184 

3 15a 463 163 
3 008 357 422 

5 185 083 X4i 

6 855 340 716 

-|-$22 650 8S3 
-f24 247 683 
-700 761 
-3 940 104 1 
+5 233 464 
4-33 783 489 
4 I 750 473 017 
i 9 268 010 135 
|-i 3 238 410 506 
— I 184 098 322 
4'XOS 713 620 
—589818610 

— an 433 600 
—640 673 231 

— 268 310 138 
-38s 713 ods 

—613 444 96t> 

-365 637 6B3 

$907 586 924 
992 249 23I| 
T 014 131 606 
I 041 828 956 
I 004 14s 947 
1 tS3 044 640 
3 876 868 711 

21 495 659 627 
34 076 690 541 

22 qH8 697 599 
14 912 934 104 

10 606 386 481 

1 1 729 602 078 

6 664 no T04 

7 359 608 805 
7 576 634 798 
9 801 926 808 

Il 412 903 258 

$964 085 553 
965 491 006 
1 ooQ 78 5 080 
I 04s 600 861 
1 060 78s 171 

I 067 391 094 

I 3 08 3 470 791 
31 821 415 063 
35 151 867 9S3 
23 596 796 95 5 
14 139 093 27 3 

10 707 190 315 

II 733 203 067 
6 826 871 447 

6 967 600 198 

7 552 no 371 
0 902 502 378 

11 353 mil 235 

i $33 501 371 
-f 26 758 225 
44 346 S26 

- 3 771 905 

— 6s 630 227 
f85 650 546 

+793 391 9 0 

- 325 755 436 
-I 075 177 412 

608 099 354 
+ 772 940 131 

- 100 80 3 834 

— 3 600 089 

- 162 752 343 
4-392 098 toy 

fa4Sl5 427 

— to 665 570 
460 902 Oi » 


1 Postal revenues and expenditures except surplus postal receipts covered into the Treasury and postal deficiencies paid out of tlie general fund of tliL Treasury 
are based upon reports of the Post Office Department Postal expenditures include adjusted losses etc — postal funds — and expen lit ures from postal balances but arc 
exclusive of deiiartmental expenditures in Washington DC to the close of fiscal year loaa and amounts transferred to the civil service retirement and disability fund 
fis( il years ipai to 1026 inclusive For the years 1027 and 1028 the 3I per cent salary deductions are included in Postal expenditures the said deductions ha\ ing been 
paid to and deposited by the disbursing clerk of the Pension Bureau for credit ot the retirement fund 

2 Beginning with logx the surplus or deficit takes into account public debt expenditures chargeable against ordinary receipts 

3 Includes civfi expenditures under War and Navy Departments in Washington to and including fiscal year 1020 and unavailable funds charged off under act of 
Jimt } loaa (43 Slat iS92 ) 

4 Exclusive of civil expenditures under War Department and Navy Department In Washington to and including fiscal year igao 

5 include^ only Army and Navy penifions for service prior to World War and fees of examining surgeons in Pension Bureau and is exclusive of payments made by 
the War Risk Insurance Bureau and Veterans Bureau to veterans of the World War and salaries under Bureau of Pensions which are included m civil and miacella 
neouB expehdltu^^8, 
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6 Exclusive of iniountM transferred tq the civtl service retirement and disability fund (Interior Department ) under act of May 22 xpao (41 Stat 614) on account 

I $6 5iob8tso 192a $789900628 1923 $8284081 1924 $867965860 192s $1026697747 and 1926 $10472 


of salary deductions of aj per cent as follows 1921 
289 S9 Sfc Nop I 

7 At ptr 

8 1 xduslve of estimated Increased postagi under act of Oct 3 

1919 $/i 000 1020 $4 911000 

9 1 xchmivt of idclilion il tom|>cn«aUon Postal Service undir joint resolution of Nov 8 1919 (41 Stat Jso) whuh is included in 

1920 $JS 69K 400 1931 $I 174014^6 1022 $22 397 17 
JO I xilusivt of $1 % 36H i8j 62 transferred on July i 1027 from the checking account of the U S Shipping Board on the books of the Treasurer of the United States to the 

warrant iccount on the IkmiWh of llu Wretary of the Treasury and covered into the Treasury by miscellaneous receipt covering warrant under the title Funds deposited for 
construction lo in under sution u merchant marlnt act 1920 special fund Ihis transfer of funds checking account to warrant account is merely an adjustment between ac 
counts in this fisc d year of cash transactions otcurrmg in prior fiscal years Accordingly the item has not been mcluded m cither the receipts or expenditures of this report 
inasmuch as it did not affect the cash in the Treasury during the current fiscal year 


1017 (40 Stat 327) which is included In Surplus postal receipts as follows 1918 $39073090 

Postal deficiencies as follown 


Adherence to the gold standard has been one of the important 
fittors contributing to the stability of the American financial 
structure During the War actual payments m gold, though 
discouraged, were never suspended, and m 1922 the unrestricted 
payment of gold in the ordinary course of business was rein 
augur ited 

Table I sets forth the reeeipts and expenditures of the U S 
Govt on a warrant basis during the period July i, 1910 to 
June 30, 1928 by fiscal years, classified as to ordinary receipts 


and expenditures, postal revenues and expenditures, and public 
debt receipts and expenditures The surplus or deficit of ordinary 
receipts and of total receipts is also shown for each year Tabic 

II summarizes the history of the public debt since 1917 Table 

III IS a statement of ordinary receipts, and expenditures against 
such receipts, together with the surplus or deficit, stated on a 
current cash basis, by fiscal years from 1917 to 1926 

Bibliography — Annual Reports of the Secretary of the Treasury on 
the State of the Finances, Message of the President of the United 


I ABi f T1 I ransactions in ihr Public Debt of the United States Government from Tuly /, i(jj6, to June jo, ig28 

(In thousands of dollirs — ooo’s omitted) 



Fiscal \( u 

1 ist al \t ir 

I iscil vtar 

I iscal >(ar 

I iscal year 

1 ISC al \ ear 

F ist tl year 

I IRC il \ t ir 

I lac il > ear 

Fiscal yeai 

Fiscal year 

Fiscal yeir 

Detail 

tndtd 

t nikd 

( ndtd 

ended 

ended 

ended 

ended 

ended 

ended 

ended 

ended 

ended 

luiK JO 

June 30 

June 30 

June 3t) 

June 30 

June 30 

June 50 

June 30 

Juiu 30 

June 30 

June 30 

June 30 


1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1938 

a f tal gross debt out 













Rt in ling (from 
pit vious vcai) 

$1 225 146 

$2 97 S <' 19 

$12 2 13 

$2S 182 031 

$24 29 >18 

$23 976 250 

$22 964 070 

$23 3 19 688 

$2r 251 120 

$20 516 272 

$19 643 i8j 

$18 SIO 17 1 

1 ul)li( <1( bt issues 













1 re W ir issue s 
( (rtituateH of in 

‘52 1 SI 

2)1/1 

289 

189 

170 

112 

30 

34 

102 

544 

690 

I S83 

dti)tedmaa 

9 1 8 20 s 

9 917 648 

16 955 3-8 

1 4 728 726 

8 486 965 

3 90s 090 

4 292 259 

2014 892 

I 926 578 

2 355 515 

3 14s 735 

5 410 384 

1 Irst I iberD I o^n 
Sc ( oiul 1 ib< rt \ 

I 466 us 

323 112 

8 










I oil! 

Third 1 ibc rl y 


3 807 864 

I 

I 









I nan 


3 213 01 <5 

932 10 1 

501 









1 ( urlh 1 ibert v 

1 oan 



6 959 504 

5 071 

5 








^ it t 1 \ 1 1 bci t \ 













1 0 in 



3 46 / 845 

1 027 527 

2 

I* 







Tn isurv notes 





311 192 

I 935 404 

2 000 938 

210 

50 000 

1 2 3 500 

T 529 456 

I 365 247 

Triahury IkhkIs 

I ri i8ur\ (W ir ) 







76 5 962 


1 >47 080 

494 898 

467 802 

27 « 5 J 

sivingM bttun 
tu s 


Isa /O9 

738 248 

7 3 241 

aC 418 

70 326 

201 991 

3 ->10 

23 247 

1 1 67 / 

1 3 572 

17 052 

N u lo n \ 1 t) 111 k 










lit tes ri t irt 
iiitnts 

M 91 

10 289 

22 615 

17 072 

40 187 

107 087 

90 548 

28 1 S 3 

105 447 

22 22 3 

27 828 

35 122 

Tot il issues 

$2 \ 1 98 } 

$16 9 / 4 88 ) 

$29 075 972 

$15852 328 

$8 864 9 18 

$6 018 018 

$7 340 728 

$2 207 129 

$3 152 463 

$3 ou8 35 

$5 185 083 

$6 855 ill 

1 ublu <U bt rtdi ini 













ti( ns 

1 rt War issiu « 

C < rtifu itis (1 in 

so 371 

2 isj 

82 245 

411 

152 

57 

215 

44 

117 075 

640 

21 3 

88 

dt bit diK 8s 

( 3 S 2 

7 ■5 8 2 

1 S 046 <533 

15 S88 704 

8 552 21 

4 77 S 874 

5 006 403 

2 2 38 16 

2 157 554 

2 449 742 

2 927 254 

4 867 363 

I irsL 1 d)ert\ 1 oan 
Stt on d 1 iht I U 


( Sf 

4 003 

3 338 

200 

415 

80 

240 

S 

12 307 

54 

4 

1 oan 


t)! )St> 

180 IS/ 

211 150 

8 70 

5 0 39 

111 560 

94 450 

28 

U 

T 798 148 

I 273 632 

1 bird I ibt rt > 











1 ( an 

I onrlli 1 ibt rtv 


1 1 OIS 

201 <t6tt 

296 3 38 

51 156 

1 

137 772 

66 001 

410 587 

III 823 

307 lOS 

340 608 

918 816 

I 0 in 

Vit toTN 1 ibcrtv 



1 6 s 000 

105 222 

3 <> I99I 

9 4/7 

16 HiH 

4 070 

1 1 

9 

27 s66 

2 863 

1 0 in 




249 007 

332 5H7 

1 907 986 

I 01 1 442 

80 610 

6 042 

2 307 

I 283 

060 

Tnasuiv nijtts 







143 340 

356 973 

I 373 392 

930 485 

I I19 512 

490 215 

areat.ur> bonds 

1 leasui V (\\ ir ) 







8 

6 


J 

1 0 90 (J 

150 

saMjags bttun 
tu s 


97 2 i 

1 34 048 

199 810 

IS 9 732 

8S 416 

543 808 

«7 431 

50 861 

33 850 

64 162 

178 827 

M18(( Il uitous 

40 Sbt 

21615 

2 J 720 

23 125 

43 303 

107 25 3 

71 41s 

33 086 

69 617 

54 96 t) 

29 293 

28 306 

Total itdtmp 













tion 

$ 3511 

$/ Ot 8 ; 

$is 837 566 

$17 036 444 

$9 186 616, 

$; 030 189 

$7 964 1 20 

$3 30s 697 

$3 887 311 

$3 881 446 

$6 318 092 

$7 761 224 

C rossdt bt oulstind 













mg 

Inlt rt St bt u mg 













debt 

M itun d lit 1 l on 

2 ii 2 S'SO 

I i 98s 882 

2S 34 196 

24 06 1 095 

23 737 3 S 2 

22 71 1 035 

22 007 SOI 

20 981 586 

20 310 906 

10 383 771 

18 250 944 

17 317 695 

vvbiili intertst 
h IS tt asetl 

1 » a 3 

20 243 

11 IJO 

6 48 

10 940 

23 2SI 

0$ 173. 

30 241 

30 243 

13 328 

14 707 

45 332 

Debt btanng no 









intt rt St 1 k »s 
gold rt 8er\ t ) 

JlK S 3 

237 S04 

236 429 

230 075 

22 959 

227 793 

243 925 

239 293 

375 133 

246 084 

244 52 3 

341 264 

1 otal gross debt 

1 Deduct 

Net balamt ( id 

2 9 ^ ( 1 ( 

12 2 1 1 62 ) 

23 482 ois 

2 1 29 918 

23 )/6 251 

22 964 0/9 

22 349 bssj 

at asi 120 

20 516 272 

19 643 183 

18 sxo 174 

17 604 391 

justed) held bv 
a rc isurtr US 

1 o6< >8 \ 

I 3 tO 348 

1 002 / 33 

32 9 it 

162 703 

32 33 /t 

193 801 

73 075 

77 038 

70 178 

87 886 

136 685 

Nt t (It bt 

$l 908 63s 

$10 924 281 

$24 479 302 

$24 330 889 

$23 8n 54 

$22 996 416 

$32 155 887 

$31 178 045 

$20 439 234 

$19 572 70s 

$18 432 288 

$17 467 606 

Net (iebt increased 

Not debt decreased 

902 3 S 4 

9 01 S (>46 

13 555 Oil 

148 41 3 

517 34a 

8 I 7 /I 3 I 

840 530 

977 841 

738 811 

866 530 

I 150416 
L,. 

954 681 


*Adju*tmcnt-~dcduct 


tAdjustment — add 



mDosTHYi UNITED STATES OF AMERICA 


745 


Table III Ordinary Receipts^ and Expendtiures Chargeable Against Stick Receipts, Together with the Surplus or Deficit, on a Current Cash Rasn, 

by r tsial I ears from tgty to ig2h (In thousands of dollars — ooo’s omitted) 


Iiscal 

year 

Total 

ordinary 

receipts 

Expenditures chargeable 
against ordinary receipts 

-f Surplus 
or 

— deficit 

1 iscal 
year 

Total 

ordinary 

receipts 

Expenditures chargeable 
against ordm iry receipts 

+ Suqdus 
or 

- delidt 

Ordinary 

Public 

debt 

lotal 

Ordinary 

Public 

debt 

1 otal 

1917 

$1,124,325 

$ 1,977,682 

$ 

$ I 977,682 

-$ 853,357 

1925 

$4,007,133 

$3,294 628 

$402 8^0 

$3,697,478 

$+309 03/ 

1918 

3,664,583 

12,696,702 


12,697,837 

-9,033,253 

1924 

4 , 012,045 

3,048,678 

438 000 

3,306,078 

+ ‘,0', 367 

iqtg 

5,152,257 

18,514,880 

8,015 

18,522,893 

-13,370,638 

JC)-% 

3,780 149 

3 063,105 

466 *,38 

3,529 643 

) 230 303 

i9'>o 

6,694,565 

6,403,144 

78,746 

6,482,090 

+ 212,475 

1926 

3,062,756 

3,097,612 

4 » 7,376 

3 584,988 : 

+377 768 

1 19^1 

5,624,933 

5,115,928, 

422,282 

5,538,209 

-f 86 724 

1927 

4,129,394 

2,974,030 

519,555 

3, 493, 5^5 1 

-T-O ^5,810 

1 19^2 

4 109,104 

3,372, 6oS| 

422,695 

3,795,302 

+3137802 

1928 

4 o4'>,348 

3 103,265 

540,^ S 5 

3,6437s 0 

d 39»,828 


States transmitting the Budget (annual, 1924-27) , The Bureau of the 
Census Wealth, Debt and taxation, 1913 1922 , Financial Statistics of 
States (annual) , Financial Statistics of Cities Having a Population of 
over 30,000 (annual) The National Tax Association, Proceedings 
(annual) , D R Dewey, Financial History of the United States (10 
ed 1928) , A S Bolles Financial History of the United States (2 ed , 
1884--86) , A D Noyes, Forty Years of American Finance (1909), 
covers period 1865-1907, C J Bullock Finances of the United States, 
(1895) , A B Hepburn, History of Coinage and Currency 
in the United States (1903) , F W Taussig The Tariff History of the 
United States (7ed,i92 3),F R A Seligman, “The Federal Income 
Tax,” Political Science Quarterly, XXIX (1914), and ‘The Cost of 
tht War and How It Was Met,” American Economic Review, IX 
(1919) (A W Me) 

VII INDUSTRY AND COMMERCE 
MANUFACTURES 

During the colonial period there wis very little manufacturing 
in the American Colonies, for the population was occupied largely 
m the raising of foods and other agricultural products Then, also, 
there was the competition of the English manufacturers, with 
their relatively cheap labour, larger capital, and more skill, fos 
tered by the British Government, who regarded the American 
Colonies first as sources of raw materials, and secondly as markets 
for their manufactured goods What manufacturing was carried 
on, was devoted mostly to such products as crude textiles, ship- 
building, naval stores, candles and brick 

There was a pienod of transition from colonial to national 
economy beginning about 1790 and continuing down to about 1820 
or 1825 Manufacturing during this time, while hampered oc- 
casionally, made progress 

It represented, however, such a small portion of the endeavours 
of the population that no attempt was made at the first decennial 
census of 1790 or that of 1800 to collect statistics regarding it 
Congress did provide for such enumerations beginning in 1810 but 
the results of the 1810 census were so unsatisfactory they were not 
published, nor were the results of the 1820 census of much value 
Practically all manufacturing was done either in local shops or 
in the home 

Unification. — Beginning about 1820 and continuing down to 
i860 might be termed a period of unification Wealth increased, 
markets widened, inventions of apparatus greatly increased, the 
manufacturing processes gradually became more complex, and 
more capital eventually found its way to manufacturing industries, 
which made for the production of a larger vanety of goods The 
cotton gin patented in 1794, the introduction of the use of power 
in 1832 and the invention of the ring spinner a little later were 
destined to transform the textile industry from one of the home 
to one of the factory The substitution in 1840 of anthracite coal 
for charcoal in the smelting of pig iron revolutionized the iron 
trade and made it possible for American iron manufacturers to 
compete successfully with the English who had begun the use of 
bituminous coal for this purpose a few years before The inven- 
tion in 1846 of the sewing machine revolutionized the shoe indus- 
try and also gave great impetus to the manufacture of ready made 
clothing Other factors which aided m the development during 
the period of 1825-60 were the growth of population, the exten- 
sion of railways, the development of natural resources and the 
taking up of western lands The north and east were the pnncipal 
manufacturing sections, while the south and west were largely 
agricultural 

Rise of Modam Era. — From 1860-99 was a period of indus 


trnl revolution The opening of the west, the mere ising means ol 
transportation, growth of inventions, and impxisition of he ivy 
tariffs on all imported manufactured goods had in immediate 
effect upon production According to an officiil report in iS6() 
more cotton spindles were put into operation, more iron lurnucs 
erected, more iron smelted, more steel made, more lumber 
sawed and more manufactones of different bnds started in 
1864-68 than in any previous equal period in the history'' of the 
country Between 1870 and 1899 the production of manufactured 
goods continued to expand The minufacture of iron and steel 
railway equipment, agricultural implements and other michinery 
boots and shoes textiles, paper and printing and food products 
grew rapidly Much of the expansion in the production of m inu 
factored goods was due to the continued increase in national m 
come, the growth m population, the consequent widening of home 
markets, and the continued development of natural resources 

Not only did the volume and value of manufactured products 
grow rapidly during the period of i860 to 1899 but at the sami 
time there took phee an increase in the size of manufacturing 
establishments Ihis was particularly pronounced in the manuf ic 
ture of iron and steel and their products of cottons and of leather 
goods, and only less so m all industries except those csscntully of 
a local nature During this period the system of interchangeable 
machine parts was introduced into manufacturing industries 
Toward the close of the nineteenth century there was some tend 
ency toward standardization, but there was no great progress at 
that time The use of mechanical jxiwcr was increasing rapidly 
and though still small compared with the present its progress be 
tween 1870 and 1899 made the United States the leading manu 
factoring nation of the world 

Before the World War. — Inventions, the growth of popula 
tion, the development of natural resources and the increasing 
wealth of the latter part of the nineteenth tentury set the stage 
for rapid industrial progress between 1899 and 1914 Value added 
to cost of raw materials by process of manufacture which in 1899 
amounted to $4800000,000 had more than doubled by 1911 
amounting to $9,900,000 000 In this grt it growth the production 
of automobiles began to play an import int part The further 
perfection of motor vehicles was destined to transform many in 
dustnes and to affect greatly the whole system of distribution 
and indeed of the social fabric of the nation It had a direct 
beneficial effect on the iron and steel and rubber industries, and 
many vocations not usually classed as manufacturing 

Apart from the increased demand for steel brought about by 
the development of the automobile the resultant increased use of 
all kinds of machinery — notably agricultural implements, elcctri 
cal equipment and machine tools — had an important bearing on 
the rapid growth of the iron and steel industry Indeed there is 
scarcely an industry of any kind whose development does not 
affect that of iron and steel, whose output (less the cost of its raw 
matenals) rose in value from $302 000 000 in 1899 to $822 000,000 
m 1914 an increase of 172 per cent During the same time a cor 
responding increase was naturally recorded in the case of rubber 
tires, the output of which (less raw materials) increased in value 
from 40 million dollars in 1899 to 138 million dollars in 1914 01 
245 per cent There was also a large growth m the manufacture 
of textiles, food and kindred products, and in paper and printing 
the latter of which was directly due to a large extent to the 
marked increase m education and to the rising standards of living 
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Tablf I Value {in Dollars) Added to Cost of Raw Materials by 
Process Manufacture 
(ooojocxj’s omitted) 


Per cent change! 


Industry group 

1914 

1919 

1923 

1914 to 
1919 

191Q to 

1925 

1 ood and kindred prod 

U( tH 

i,o?6 

2,435 

2,670 

13s 

10 

lextiles and their prod 
ucts 

U 43 I 


3,775 

168 

— I 

Iron and steel and their 
products 

822 

-,466 

2,727 

200 

11 

I umber and allied prod 
ucts 

850 

1,745 

1,964 

105 

12 

Leather and its finished 
jiroducts 

3 SI 

8q6 

752 

155 

-16 

Rubber products 

i?8 

543 

537 

293 

— I 

Paper printing and re 
lated industries 

876 

1,707 

2,529 

95 

48 

Chemicals, and allied 
products ex alcohols 

71s 

1,880 

2,232 

163 

1 

IQ 

Stone, (lay and glass 
produ( ts 

378 

689 

1,037 

82 

51 

Metals and metal products 
other than non and steel 

364 

780 

887 

114 

14 

1 obacco manufat tures 

283 

529 

66s 

87 

26 

Machinery, exclusive of 
transportation equip 
ment 

9 rg 

2,795 

3,035 

204 

9 

Musical instruments and 
gr imophones 

70 

183 

133 

161 

-27 

I ransportation ecjuip 
rnent, air, land and 
water 

498 

2 427 

2 063 

387 

-IS 

Railroad repair shops 

2 QI 

807 

769 

177 

5 

Miseellancous industries 

315 

822 

982 

161 

19 

Total United States 

9,823 

24 844 

26 778 

153 

8 


Ihe increase in output per worker of about io% between 1899 
and 1910 was due m part to improvement m methods, better man 
agemtnt, larger use of capital, more automatic machinery and 
much freer use of mechanical power No small part of this in 
crease in output per worker, however, was due to changes m the 
\^orker himself His alertness increasing intelligence and adapta 
bility aided by improvements in education, made him quick to 
pick up new ideas and e iger to apply them 

Ihe instilled horsepower in manufacturing establishments 
multii>lied 2 23 times between 1899 and 1914, increasing from lo, 
100,000 to 22 500,000 between these dates This increase in the 
use of mechanical power was more rapid in some sections of the 
country than in others The use of mechanical power in manufac- 
turing establishments increased 304% in the Pacific States, 276% 
in the Mountain States 157% in the South Atlantic States, 154% 
in the West Central States and about 127% in the East South 
Central and East North Central States, while the growth m all 
other sections was less than the average for the whole country 
The New England St ites, whose industries were already largely 
developed naturall> showed the smallest relative growth The use 
of mcchinical power increased however, much more rapidly in 
ill groups of States than did the number of factory wage earners 
New York, Pennsylvania Illinois, Ohio and Massachusetts with 
about one third of the population produced in 1914 about one half 
of the value of all manufactures and employed about one half of 
the wage earners m manufacturing industries 
The War Period — Manufacturing activity increased rapidly 
between 1914 and 1919 The World War caused an overwhelming 
demand for all kinds of manufactured goods, especially those of a 
bisic nature — food products, chemicals iron and steel, textiles, 
and transportation equipment The value of manufactured prod 
ucts increased from $24 100,000,000 m 1914 to $61 900,000,000 m 
1919 and the value added to the cost of raw materials by the 
piocess of manutacture increased from $9,800,000,000 to $24,800, 
000 000 or 153% the greatest percentage of increase being in trans 
portation equipment rubber products and machinery (Table 1 ) 
The first effect on American manufacturing of the outbreak of 
the war in 1914 was one of mild depression caused by the sale of 


foreign-held United States securities Then came a period of re 
vival, followed by great activity A loan of $500,000,000 made by 
American bankers to Great Britain and France, followed by sub 
sequent advances, all of which was to be spent in America, in 
augurated several years of tremendous activity m American manu 
factoring, including steel products, explosives, lubricants, woollen 
goods, boots and shoes, meat products, automobiles, lumber, agn 
cultural machinery and ships With the entry of the United States 
into the World War in the spnng of 1917 the demands upon in 
dustnes were of formidable proportions and required widespread 
CO ordination The War Industries Board was therefore created 
with which most manufacturers co operated Certain non essential 
mdustnes were cut down considerably, while those required for 
the successful prosecution of the war were run at top speed 

The exjmnsion of manufacturing plants from 1914 to 1919 
caused a large increase m the number of factory workers, wages 
and the use of mechanical power The number of workers m 
creased from 6,900,000 to 9,000000, 30%, wages from $4,100, 
000,000 to $10,500,000,000, 156%, and the use of mechanical 
power from 223 million horsepower to 293 million, 31 per 
cent 

Recent Years — Barring the readjustment of industries to a 
peace time basis and the depression of 1921, from about 19x9 
down to about 1929 there has been a marked development in the 
industries of the country It has been characterized by (i) elimi 
nation of waste, (2) standardization of many products, (3) mass 
(repetitive) production, (4) increasing size of industrial units 
(5) larger use of capital, (6) increasing use of mechanical power, 
(7) more automatic machinery, (8) increased research into 
methods and processes, (9) increasing output per worker, and 
(10) steadier employment 

Much of the progress of industry, espiecially since 1921, has 
been owing to the fact that problems of production and distribu 
tion have been systematically studied The result has been to 
render discovery, invention economy of material and labour, and 
improvement of methods in general largely an organized and con 
tmuous process rather than a haphazard one This movement 
has come to be commonly designated as “elimination of waste” 
or “simplified practice ” These systematic movements are con 
ducted by individual corporations, by associations of producers, 
dealers and consumers by special research organizations, by uni 
versities, and by the 1 ederal and State Governments There is a 
growing practice of co operation among all the interests involved 
to this end 

Simplification — One of the import mt efforts of recent ye irs 
has been concerted agreement for the simplification of products 
In scores of branches of industry, producers, dealers and con 
sumers have agreed to eliminate unnecessary sizes, shapes and 
varieties of products, concentrating production on a limited num 
ber of standard forms, with a consequent marked reduction m 
average unit cost The Federal Department of Commerce has 
played a large part in this movement For instance during 1927 
there were 17 simplified practice recommendations for as many 
groups of commodities completed under the auspices of the De 
pirtment of Commerce, bringing the total of completed recom 
mendations at the end of the year to 80 Some of the reductions 
in variety of products made as a result of these recommendations 
of 1927 were as follows 


Commodity 

Reductions in 
varieties 

Per cent 


From 

To 


Flashlight cases 

25 

14 

44 

Razor blades (system of packing) 

2 

1 

50 

Salt packages 

35 

19 

46 

Tumbuckles 

248 

115 

54 

Solid section steel sash 

42,877 

2,244 

95 

One piece porcelain insulators 

272 

249 

9 

Hospital and institutional textiles 
Comjiosition blackboard 

575 

26 

95 

C olours 

3 

I 

66 

Widths 

t8 

8 

55 

Lengths 

54 

13 

76 
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It has been the past experience that a simplihed line of products 
makes the cost less to the ultimate consumer and makes for im- 
proved quality as well If a distributor can reduce his inventory 
by 75% as has been reported in some instances, and obtain better, 
quicker delivery from the producer, his gams are passed on to the 
consumer m the form of improved service, immediate replace 
ment of items, and gradual reduction in cost of the commodity 
Large scale Production — American industry in 1929 was 
characterized by large-scale production, and increasing size of in- 
dustrial units In 1925 there were about 10,600 manufacturing 
establishments with an output each exceeding a million dollars 
in value, and these together contributed over two-thirds of the 
value of all factory products There were in 1923 (the latest year 
for which these data are available) nearly a thousand factones 
tach employing more than 1,000 wage earners and these reported 
2 1 million employees out of an aggregate of 8 8 million in all 
plants The relative importance of large plants has increased 
materially, in 1909 (the first year for which comparable statistics 
are available) 43% of all factory wage earners were in plants with 
more than 250 employees, whereas m 1923 considerably more 
than half of the total number of factory workers were in such 
1)1 ints Larger scale production is, of course, particularly con- 
ducive to low costs where processes are repetitive — that is, where 
large quantities of the same product arc turned out The big 
plant can in such cases introduce highly specialized machinery 
adapted to its various tasks, whereas the smaller plant must often 
use machines intended for more general purposes 
Another factor in the progress of American industry is the 
increasing use of capital per plant The combined assets of 
corporations in manufacturing industries m 1924 were reported at 
more than $49,000,000,000, of which about $24 000,000,000 was 
in the form of current assets — inventory, accounts receivable and 
cash — and the remainder in fixed assets — ^plant and equipment 
A rough measure of the use of machinery is furnished by the 
statistics of the capacity of mechanical power In manufacturing 
industries each American wage earner on the average was in 1927 
aided by mechanical power of a capacity of 4 7 horsepower, in 
1919 the average was 3 't. The power employed on American rail- 
ways has similarly increased The average capacity of the indi- 
vulual locomotive has doubled since 1900 but it requires no more 
men to operate a locomotive than before 
A still broader view of the use of power is gained from the data 
of the production of mineral fuels and of water power Their 
output, reduced to the terms of equivalent of c«al, has averaged 
during recent years about 7^ tons per capita of the entire popula 
lion a figure four or five times greater than half a century ago, 
md about twice as great as in 1900 Moreover the heat and energy 
derived have increased much more by reason of the growing 
efhciency with which fuels are utilized 
One important lesson learned by American industries during 
the World War was the great value of industrial research as a tool 
m peace time operation of industry To day it is one of the basic 
factors m the nation^s industrial progress and it has made great 
progress within the last few years According to a survey made 
by the National Research Council m 1921 five hundred and sev- 
enty eight industnal research laboratories, exclusive of those at 
tached to the Government’s bureaux and the universities, were at 
that time making studies of the processes and possibilities of in- 
dustrial improvement Another survey made by the same organ 
uation m 1927 showed that this number had grown to 1,000, an 
increase of nearly 75% within six years There is hardly an indus- 
try to day that does not owe much of its progress to research, and 
this has been particularly true during the past seven years 
Wages are higher m the United States than m most other coun 
tries and haVe advanced steadily m recent years The average 
annual wage in manufacturing industries for workers of all degrees 
of skill in 1927 was $1,310 Adjusted by the buying power of 
money this was over 40% higher than m 1919, in spite of a 
considerable shortemng of the working day This increase in real 
wages has served to advance efficiency of industry and to widen 
markets, which m turn has tended to lower unit costs Factory 
workers have comb to recognize that large production tends to high 


wages and have shown little tendency to restrict output or to op 
pose labour saving machinery Factory wages m 1927 amounted 
to $10,849,000,000, which was equal to about 12 5% of the totil 
national income as estimated b> the National Bureau of 1 co 
nomic Research The per cent distribution of factorv wages in 
1925 by groups of States was as follows New Lnghnd i ^ sS 
Middle Atlantic, 32%, East North Central, 31 2%, West North 
Central, 52%, South Atlantic, 7*^, East South Central, 39^, 
West South Central, 2 5%, Mountain, i 2%, Pacific, 5 4 per cent 
lo 1919 the number of workers in manufacturing plants hid 
increased from decade to decade, but since that time has shown 
a declining tendency, and in 1927 there were probably nearly 
three-fourths of a million fewer factory workers m the United 
States than m 1919 This decrease m the number of factory 
workers, however, resulted in no general unemployment evtn 
though the population had increased The mcreast m output per 
worker in manufacturing industries and the wider distribution of 
wealth have created thousands of new positions in the ‘ servicing 
industries ” For example, recent reports show that more than i 2 
million have found employment since 1919 m driving and minis 
tering to motor vehicles About 150000 in 1927 were engaged m 
selling and servicing radios in 1919 such employment scarcely 
existed The hotel, restaurant and allied industries were m 1927 
employing over 500,000 more people than m 1919, those tm 
ployed m the motion picture industry (exclusive of production) 
increased about 150,000, those engaged in teaching in schools and 
colleges increased about 185,000 and so on down a long list 

Some of the outstanding developments in the minufactunng 
industry since 1919 have been the production of commodities that 
tend to increase the comforts of life and to save hand labour — 
such as automobiles, radio vacuum cleaners, washing machines 
Output and Value. — The volume of production of all manu 
facturing industnes was 9% larger m 1927 than it wis m the 
year 1920, the increase in iron and steel industries being 5%, 
lumber and allied products 31%, metals and metal products, other 
than iron and steel, 26%, chemicals paper and printing 40%, 
textiles and their products 17%, food products 27% and stone, 
clay and glass products 67 per cent The decline m the vehicle 
(land, air and water) group of industries was due lo the gieat 
decline in shipbuilding The large increase (105';? ) in the output 
of rubber products between 1921 and 1927 was due to the in 
creased production of tires Indexes of the principal individual 
manufacturing commodities arc shown m Table II 
According to the latest complete census the mechanical power 
in manufacturing establishments increased *53% between 1919 and 
1927, increasing from 293 million horsepower to 390 million 
horsepower From 1919 to 1925 the increase by groups of nidus 
tries was as follows Rubber products 53%, stone, clay and glass 
products 48% railroad repair shops 46%, the transportation 
equipment group, the machinery group and the paper, printing 
and related industries groups each about 23 per cent 
Three groups of industries — ^textiles and their products, machin 
ery, exclusive of transportation equipment, and iron, steel and 
their products — employed in 1927 about 40% of the wage earners, 
paid about 41% of the wages, and represented about 37% of the 
value added to the cost of raw materials by the process of imnu 
facture m all United States manufacturmg establishments The 
increase m output per person made possible a dccreise m the 
number of wage earners in manufacturmg establishments between 
1919 and 1927 the number of wage earners decreasing about 7 
per cent While this condition prevailed in most industries four 
of the sixteen groups showed an increase from 1919 to 1925, the 
textiles and their products increasing slightly, the lumber and 
allied products increasing 7%, the paper, printing and related 
industries 5%, and the stone, clay and glass products group 17% 
(Table III ) This was not due so much to a lack of efficiency 
in these industries as it was to an increased volume of output 
The middle Atlantic group of States (New York, New Jersey, 
Pennsylvania) was the largest as measured m value of products, 
value added to cost of raw material by process of mmufacture, 
and number of wage earners employed, but was followed rather 
closely by the East North Central group of States (Ohio Indiana, 
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Tabll II Manufactunng Productwn — Indexes for Groups of Industries 
Noxr — Monthly average iq2 ioo These index numbers are not adjusted for length of month or seasonal variations 


Period 

All 

com 

moditics 

I ood 
stuffs 

1 cxtilcs 

Iron 

and 

steel 

I umber 

Leather 

Paper 

and 

printmg 

Chem 
icals and 
oils 

Stone, 
cliy and 
glass 
products 

Metals, 

non 

ferrous 

Tobacco 

Rubber 

products 

Ve- 

hicles 

Miscel 

laneous 

U) 0 

yO 

82 

94 

96 

n 

108 

81 

7 S 

67 

87 

87 


iCi 

102 

ign 

73 

84 

go 

47 

64 

95 

72 

63 

66 

38 

85 

55 

90 

68 

U) 

86 

Q2 

lor 

80 

87 

toi 

88 

75 

77 

66 

89 

79 

72 

90 

192 ^ 

102 

TOO 

J06 

103 

0« 

loy 

95 

95 

96 

93 

g6 

87 

III 

97 

ly 4 

QS 

101 

Q2 

go 

(/) 

04 

90 

95 

96 

TOO 

99 

98 

89 

95 

19 5 

104 

100 

102 

105 

107 

97 

TOS 

112 

loy 

107 

105 

IIS 

lOI 

108 

TQ26 

107 

701 

JOl 

loy 

103 

97 

112 

125 

log 

XI2 

112 

112 

106 

116 

iy ’7 

TOS 

104 

,.o 

101 

y6 

705 

II 4 


III 

ITO 

116 

116 

88 

”5 


Illinois Michigan Wisconsin) As measured on the basis of value 
added in f ictoncs per sejuart mile of land area the middle Atlantic 
gioup of Slates far exceeded all others (Table IV ) 


I \BiL 111 Number of farners tn Manufacturing I \tabltshments 
(000 s omitted) 


Industry 




Per cent change 

1014 

igiy 


ic)i4 to 
igig 

iQig to 

1025 

1 ood and kindicd prod 
uct 

S 8 

7^3 

66 s 

57 

- 8 

Icxtiks and thiir prod 

U( ts 

I <,06 

1 610 

7,627 

07 

I 

Iron «ukI steel and their 
products 

61 H 

830 

851 

30 

I 

I umber and allied prod 
uetb 

S6S 

H64 

0 I 

0 

7 

1 cathei tind Us Imished 
produc ts 

507 

W) 

315 

14 

__ io 

Rubber pioduets 

74 

150 

141 

IIS 

— 1 1 

ITjnr printing ind re 

1 it cl industiKs 

4 53 

310 

557 

1 5 

5 

( htniuah md dludprod 
in ts, ex iluihol 

7 S 

4 t 

370 

53 

— 1 1 

Stone 1 1 ly and glass 
produc ts 

556 

505 

353 

10 

17 

Metals and met il produc ts 
othc r Ilian iron and sUtl 


304 

275 , 

H 

— 10 

1 ob leco m inufac tures 

, 

l/Q 

157 

132 

12 

-16 

Maihinerv exclusive of I 
tr ins()orlation equip | 
menl 

6iy 

ooS 

8 SO 

61 

"14 

Musical instruments and 
jihonograplis 

40 

()<) 

47 


- 3 > 

1 ransportation ecjiup 
ment, dir, land and 
witcr 


8S0 

S6o 

174 

55 

Railroad repair shops 

^66 

516 

45H 

41 

— 11 

JVI isc tllaneous industries'^ 

t6 

2yi 

262 

35 

— 10 

lotal United States j 

7 0 T 3 1 

0031 

IT84 

og 

- 7 


’•‘Include also alcohols omitted from chemicals, and allied products 
group 


Tabie IV Density of Manufactunng tn Untied States, iq2S 


St ite group 

1 ind uta 
10 s 

(sci miles) 

Value added to cost of raw 
material by process of 
manufacture 

lotil 

Per scjuarc 
mile of 
land area 

Nt w 1 ngl ind 

61 Q76 

$ y36i5 3,cxx> 

$47,176 

Middle \tlantie 

100 000 

8 7 ’ 7 , 133,000 

87, >71 

1 a t North ( entral 

245 564 

8 261 029 000 

3 ^, 64 ') 

Wist North ( ential 

Sio 804 

1,507,79s 000 

295 

South AtUntie 

260 071 

1,982,754000 

7 , 36 <J 

1 ast South C entral 

179 soy 

766,224,000 

4 68 

West South C entral 

4 0 746 

824 124,000 

1,918 

Mountain 

8 >() oog 

3S7 968 000 

417 

P IClflC 

318 OQS 

1 ,4 1 3 086 000 

4,445 

1 ot il United Stales 

,973 774 

$26 778,066,000 

$9 005 


The proportion of population working in factories is largest in 
the New England States In 1925 for every 100 people in New 
England 14 i were factory wage earners, in the Middle Atlantic 
States 103, in the East North Central states 9 9, in the Pacific 
States 6 3, in the South Atlantic States 5 4, while m the balance of 
the States less than 4 persons of each 100 were factory wage 
earners For further details of the progress of manufacturing be 
tween 1919 and 1927, the reader is referred to the Abstract of tin 
Census of Manufactures published biennially by the United States 
Department of Commerce 

MINERALS 

The mineral resources of the United States may be said to form 
the corner stone upon which its industrial structure has been 
reared In the steady growth of its manufactures and the in 
creased utilization of its coal, petroleum, iron copper and other 
miner ils, a definite correlation is evident The growth of the 
mineral industry and its present magnitude is indicated by the 
following table 


Total Value of Mineral Products of the Untied States 


1009 

$1,887,107 000 

19 s 

$S 986 500,000 

1910 

I 987,844 000 

1924 

5,30s 800,000 

1 C) 1 I 

1,924,081 000 

1925 

5,677,630 000 

igi 3 

2, '’ 37, 794 000 

1926 

6 212,700 000 

1913 

2 , 433 , 545,000 

1927 

5 S- 0,000,000 


Iron — In 1925 Iht United States contributed 55% to the 
worlds totil production of iron and steel Only 3% of this pro 
duction was cxfiorted, the remainder being consumed within the 
country The one outstanding factor that has advanced the Amen 
can iron industry is the demand of the railways which have been 
the greatest consumers of iron 

Production of Iron Ore in the United States, ig2^-iQ27 
(In long tons) 

1Q2S 60 SI 000 1926 67623000 

1924 <;4 267 000 1927 61,744,000 

192 1) 61,908000 

The following figures taken from the Annual StatisHcal Report 
of the American Iron and Steel Institute for 1927 show the quan 
titles of materials produced and used m the iron industry of the 
United States in 1927 

Pig iron manufactured 35,858,232 gross tons 

Iron ore, mill cinder, scale, etc , consumed 69,714*806 gross tons 
Coke consumed in the manufacture of 
pig iron only 37,3 7*5473 bushels 

Limestone consumed in the manufacture 
of pig iron only 14 i02,0'>8 gross tons 

Total steel produced 44 93S,i8S gross tons 

The United States is far better supplied with developed re 
sources of iron ore than any other country although Brazil 
probably ranks first in undeveloped resources The major deposits 
of the United States are found m the Lake Superior region and 
along the Appalachian system Of the total production of 61 7 
million gross tons m 1927, 523 milhon tons were shipped from 
the Lake Supenor district, while Alabama and Pennsylvama, next 
m importance, produced 6 4 million and i 2 million gross tons, 
respectively 
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Coal’ — ^The growth of the bituminous coal industry during the 
present century up to the penod of the World War, in spite of 
ups and downs, was relatively steady 


Production of Bituminous Coal tn the United States 
(Million of short tons) 


1909 

380 

1921 

416 

1910 

417 

1922 

422 

I9II 

406 

1923 

565 

1912 

450 

1924 

484 

I9I? 

478 

1925 

520 

1919 

466 

1926 

57 ^ 

1920 

569 

1927 

520 


The post World War developments m the coal industry have 
not kept pace with the earlier part of the century, largely for two 
reasons First, great economics, precipitated by the war in the 
use of coal have reduced the quantity required for a given unit 
of power hor example, the electric utilities cut their unit con 
sumption of coal per kilowatt hour from 3 2 pounds m 1919 to 2 i 
m 1925, a reduction of 34% m six years Secondly, there has been 
a considerable substitution by the use of petroleum gas and water 
power Coal still remains the principal source of energy in the 
United States but in 1927 the relative use of energy sources was 
bituminous coal 548%, anthracite 8 8%, oil and gas 296%, and 
water power 6 8%, whereas in 1913, anthracite constituted 144% 
and bituminous 72 7 per cent 

Although coal is produced m commercial quantities m twenty 
seven States, in 1925 seven States produced over 450 million tons 
of the 520 million total output for the bituminous industry These 
seven States produced in round numbers (m millions of tons) as 
follows Pennsylvania 137, West Virginia 122 Illinois 67, Ken 
tucky t)S, Ohio 28, Indiana 21 and Alabama 20 

Petroleum — Production of petroleum in America dates back 
to 1859 and from that date the United Stites has supplied the 
bulk of the world’s output Before the general introduction of 
electricity, kerosene gave the world light as the successor of whale 
oil lubricating oil derived from petroleum made possible the age 
of machinery By 1910 the automobile was creating a new demand 
for gasolene which has been the predominant urge in the world’s 
petroleum development and has revolutionized the American 
industry 

The United States is by a large mirgin the greatest oil con 
suming country m the world The annual per capita consumption 



Chart showing sources of the crude petroleum produced in the 

WORLD IN 1927 (1 2S2 145 ODD BARRELS PRELIMINARY FIGURES) 


in 1927 was 681 barrels, in 1870 it was o 14 barrels, and as late 
as 1900 it was only o 84 As has been indicated, the large increases 
m consumption followed 1910 in which year the consumption was 
2 08 barrels for each person 

Production of Crude Oil by Decades i860 to igio 
(In thousands of barrels of 42 gallons each) 

500 1890 453*4 

? 261 1900 63,621 

26,286 Z910 *09,557 


Since the close of the World War the production of petroleum 
m the United States has doubled, amounting in 1927 to 8944 
million barrels There are over 300000 producing oil wells in the 
United States but less than %% of them produce half of (hi oil 


Production of Crude Oil by Major Divisions- ig^7 
(In thousand’^ of barrels of 42 gallons eich) 


Eastern 


Appalachian 

304S8 

Lima Indiana 

1 8n 

Illinois and South west Indiana 

7 7 G 

Mid continent 

543 34 i 

Gulf Coast 

19 679 

Rocky Mountain 

3OTH4 

California 

^0 75 * 


As to resources, the survey of the American Associition of 
Petroleum Geologists made at the end of 1921, gave 9,1^0 000,000 
barrels 

A comparison of the rati of growth of coal and its principal 
competitors, oil, gas and water power, has been madt })\ 1 G 



Chart showing sources of the crude petroleum produced in the 

WORLD 1857H927 (15 811 437 000 BARRELS INCLUDING PRELIMINARY 
FIGURES FOR 1927) 


Tryon of the U S Bureau of Mines This shows tint the (nerg> 
derived from coal has decreased while thit derived from oil and 
natural gas has increased Fuel oil has made its greitest guns as 
an energy resource in the marine world Sipce 1914, the tonnage 
of the worlds oil burning merchant marine has mcrcised from 
I 7 million tons to 20 8 million tons 
Copper — Ihe United States is by far the most important 
producer of copper in the world, winning its leading position in 
1872 when It passed Chile I rom 1880 to 1900 there was an aver 
ige annual increase of more than 24 000,000 pounds The output 
in 1900 was 606,100000 pounds which was almost doubled by 
191^ 

Copper Statistics (tn millions of pounds) 



1923 

1924 

1925 

19*6 

Copper smelter output 

I lectrolytu production of new 

1,434 

1,634 

I 674 

C 739 

copner 

Metallic copper export 

T SOi 

1 49 Q 

I 5 ^^ 


S28 

I 116 

I 08 

q ()0 


During recent years the United States has supplied more than 
one half of the world’s total production In 1926 Arizona pro 
duced m round numbers copper ore with an equivalent of 365,000 
short tons, Utah 130,000 and Montana 129,000 out of a United 
States total of 870,000 for that year Low grade det>osits have 
become the largest source of American cop{)er 
Lead. — ^The United States is the largest producer as well as the 
largest consumer of lead in the world The two principal lead ore 
producing States are Missouri and Idaho, followed by Utah, Colo 
rado and Oklahoma These five States account for approxim itely 
90% of the production The technical advances which have been 
made m the processing of the complex lead zinc silver ores of the 
Rocky Mountain district have oj>ened up relatively larger reserves 
of lead heretofore unavailable to commerce From 1909 to 191 ^ 
the annual yield was from 350,000 to a little over 400,000 tons 
In 1927 the output was 668,000 


i860 

1870 

1880 
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Zinc. — ^The United States is the largest producer as well as 
consumer of zinc m the world, producing almost one half of the 
world’s output in 1927 The outstanding deposits are situated m 
wh it is known as the Joplm Distnct, which includes adjacent parts 
of the States of Missouri, Oklahoma and Kansas Other important 
producing states are New Jersey, Montana, Utah, Idaho and 
Colondo The present potential production of zinc from the 
complex sulphide ores m the Rocky Mountain area, through im- 
proved processes, bids fair not only to replace the older areas, 
which are being depleted, but to add materially to the world’s pro- 
duction The position occupied by zinc dunng the past five years 
differs greatly from that of copper and lead, particularly lead, as 
nnc IS not as essential industrially as the other metals The peak 
year of zinc production was 1926 with 61 1 000 tons In 1927 the 
production was 577 000 tons The outstanding development since 
the World War is the increase in the production of electrolytic 
7inc 

Other Metals — Biuxite, the ore from which aluminium is 
made, is produced in the United States mainly m Arkansas, with 
Georgia Icnncsstc ind Alabima in a secondary position In 1927 
the total firoduction of the United States wis ^20 900 long tons of 
which Arkansas produced 303 800 tons During the past few years 
the United States produced between one fourth and one third of 
the total world output 

In 1 9 ’7 the United States imported 20,200 flasks (75 pounds to 
the flisk) of mercury and produced 11,300, the largest quantity 
produced m the country since 1920 when the output was 13400 
flasks The largest part of the domestic requirements, approxi 
nutcly two thirds, is met by importations lor many years the 
United St ites has required more than one fourth of the world’s 
total productions 

Other Non metals — The United States possesses about 60% 
of the world’s high grade deposits of phosphate rock and in 1927 
produced 3,100 000 long tons In sulphur, the reserves of the 
United States exceed those of the rest of the world The American 
sulphur deposits, situated mostly in the State of Texas, contribute 
the larger part of the worlds production In 1927, 2,100,000 
short tons were produced in the United States Natural gas, an 
ictompaniment of the oil industry, wis produced and delivered 
to consumers to the extent of i 4 trillion cubic feet in the United 
States m 1927 Production of gasolene from natural gas has 
increistd grtilly since the World War In 1928 the output of this 
commodity was 282,000,000 gallons in 1927 it was 1,628,000,000 
gallons 

FOREIGN TRADE OF THE UNITED STATES 

While the export trade of the United States accounts for only 
a small proportion of domestic production it is of extreme im 
port inee to the economic well being of the country because of 
the fact that it acts as i general stabilizer of industry Each 
>tar from one seventh to one eighth of the total farm production 
IS marketed abroad representing the output of a million and a 
quarter persons Of the production of United States factones, 
from 8 to 9% is exported, representing the output of a million 
industrial workers In the c ise of certain commodities the export 
demand exceeds that within the country In 1927, for instance 
60 6% of the total cotton crop went into overseas trade as did 
more than half the production of rosin, rye, motor cycles, and 
turpentine Other commodities in which the proportion exported 
IS high include copper lard kerosene and lubricating oil In 
19^7 which was a normal year 40 2% of the total production of 
typewriters and parts was exported, 25 2% of the sewing machines 
and nearly 20% of the agricultural machinery The ratio of 
finished manufactures to the total exports of the United States 
has been rising steadily m recent years, amounting to 44 9% in 
19^8, as comjxired with 31 9% in 1913 

In the matter of imports, the growth of American industries 
has been reflected m the steadily rising proportion of raw materials 
brought into tl^e country as compared with finished manufactures 
The bulk of imports into the United States in 1928 was made up 
of silk rubber coffee and sugar 

Early History — ^During the Colonial penod export trade was 


the chief commercial activity of the American Colonies To 
Eurdpe they shipped tobacco, furs, indigo, nee, naval stores and 
lumber and to the West Indies fish, lumber, agricultural products 
and candles From European countries, chiefly Great Britain 
they obtained manufactured goods, while the West Indies fur 
nished a source of supply for slaves, sugar and gold 
From 1790 to 1820, as a result of extended European wars, the 
foreign commerce of the United States was to a large extent 
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VALUE OF LEADING EXPORTS FROM UNITED STATES 1927 

concerned with re exports to Europe of foreign products whith 
American owned vessels gathered from the West Indies, South 
America, and the Orient From 1814 to 1818 there was an ab 
normal advance m exports, which rose from 6 9 milbon dollars 
to 93 3 million dollars, most of which rise was due to the increased 
shipments of agricultural products Imports during this period 
showed an even greater advance than exports, rising from 13 
million dollars in 1814 to 122 milhon in 1816 This more than 
nine fold increase in imports was due in part to the receipt of 
surplus stocks of goods which had accumulated in Europe during 
the frequent wars which had occurred there from 1800--16 
This situation resulted in extreme hardship to American enter 
prise and m i8i8 caused a general panic Tor the ensuing ten 
years American citizens found it more profitable to concentrate 
their energies upon the development and protection of the home 
market and as a result the foreign trade of the country declined 
markedly This decrease involved practically every important 
commodity entering the country’s export trade with the exception 
of raw cotton Partly as a result of commercial treaties between 
the United States and foreign countries and partly became of the 
development of new industries and resources, after 1830 Amen 
can foreign trade began to grow The spread of agriculture in the 
central states and its increasing surpluses caused a demand foi 
more ovei^sca outlets for American products Exports of domestic 
merchandise increased from 59 5 million dollars in 1830 to 1069 
million dollars in 1836 From 1846 to i860 also they grew con 
siderably, nsing from loi 7 million dollars to 316 2 million dollars 
This development was due to {a) the rapid increase in pro 
duction of agricultural products coincident with the opening of 
the Mississippi Valley, whose surplus sought foreign markets, 
(6) construction of railways, affording better and quicker means 
of transportation, (c) discovery of gold, which raised prices and 
stimulated production, (d) removal of many tariff barriers m 
Europe, and (e) a reciprocity treaty with Canada The lower 
tariff schedules of the United States and the rise in prices caused 
the imports into the country to increase in value about as rapidly 
as did the exports In 1846 the imports of merchandise were 
1179 million dollars, in i860 they were 3536 milhon dollars 
During this period the character of the export trade of the 
United States was radically altered Commodities such as tobacco, 
fish, naval stores, indigo, furs and nee, lost definitely their relative 
importance The South was centering its activities upon cotton 
and the North was turning from fish and furs to manufacturing 
The outstanding feature of the country’s foreign trade dunng 
this penod, however, was that its export trade was becoming a 
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Table I Fxports and Import^; of Merchandibe 


Note — All figures m thousands of dollars Figures are for fiscal years ended Sept 30, 1790 to 184 '► ind June 30, 1843 to iqts, subsequently 
for calendar years 


Yearly average 
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Total ex 

1 xccss o( ex 
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ports (-t ) 01 

or year 
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Domestic 

I 0 reign 
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Free 

Dutiable 
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SS.SQI 



100, 3^ 

-Tj 356 

i8oi~i8io 

74,53 



9^,766 



167,^08 

-18 31 

1811-20 

58 989 



80,812 



1 39,801 

21 8'>3 

18 >1-30 

69 421 

53 ^ I 

16 .00 

72,949 

4 213 

68,734 

142 370 

-3 5’8 

1831 40 

103 3^0 

S8,t6S 


119,520 

45.478 

74,042 

223,070 

-IS 970 

1841-50* 

620 

114,894 

7 7 7 

121 I 3 

73 246 

97 877 

243 743 

+1 

i8>t 60 

248 8S7 

23 ,'’85 

i6 604 

284473 

44 750 

'’39 745 

533,36 

-35 58S 

tS6i 65 

187 Si j 

170 198 

17,613 

255 450 

48,948 

"»o6 491 

443 , 50 

67 6 >8 

I 866-/0 

3 0S4 

307,696 

11,146 

408, 95 

27 8 8 

380 467 

729 1 37 

“8/ 

1871 75 

501 841 

486,1 8 

15 713 

577 873 

103,286 

47 ’ 587 

1,079,714 

- /) 03 > 

1876 So 

676 761 

663 650 

13 111 

49 '> 370 

154 685 

337,887 

1,169 33T 

j 18^ T91 

i88r 85 

791 S92 

774,607 

17,, 8? 

667 14 

204 733 

46 407 

1,4590,4 

-f-i 4 / 

1 SS6-()0 

73 « i 7 () 

725685 

12 6q4 

717,231 

242 3 I 

474 7 «o 
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1891-95 

89 421 

876,3 6 

16,005 
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382,774 
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fio; 8| 
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1,^57, 

1, 1^6, 030 
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399 394 
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-6,783 
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426,836 
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+481 641 

I 006 10 

1,778 697 

1,730980 

27717 

I 344,838 

6148 5 
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3 123,535 

4-433 839 

igii-i; 

,370 -,39 
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38,891 
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4,08 > 838 

\ 638, 0 
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() 5 i 190 
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I OQ 9 747 
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4-719 030 
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4 167 493 
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1,636 i>4 

7,959 5 S 9 

+ 375,4 7 

19 4 
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3 6o(),g63 

2 080 0()6 
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19 5 

4 909 S4S 
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91, r 5 
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2,651 66 

1 , 575,3 3 

9,136 437 

1 683,258 

19 '>6 

4 808 660 

4 7ir 7 r 

96 939 
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2 , 8 s 3 4 Tt 

1 577 477 

9 39548 

+ 3/7 77 

10 7 

4«^>5 ) 7 S 

4 758,861 
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-,6 1,8(4 

I 56 ,869 

9 030 I r7 
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^Period beginning Oct i, 1S41, ind ending June 30 1850 fPenod July r, 1915, to Dec 31, lo^o 


r hlivclv minor adjunct to the enormous expansion of intern il 
commerce 

The Civil War and After — The Civil W ir caused a tern 
porary lull m the country’s export trade, due to the serious em 
birmssments of the Icxding southern agricultural export com 
moditus (notably cotton and tobacco) as wdl as the wartime 
preoccupations of rniny northern industries the general de- 
struction of ships by the southern raiders and the transfer of 
American ships to foreign registry In i860 more than 66% of 
the country’s foreign trade wis earned in American ships, but by 
1870 the proportion had dropped to about 35 per cent These 
circumstances account in part for the fact that the exports of 
domestic merchandise rose only from 3162 million dollirs m 
t86o to 376 6 million dollars m 1870 With appropriate allowance 
for price advance there was an actual decline m the volume of 
goods shipped 

Beginning m 1870 and continuing down to the end of the nine 
teenth century, there was a pronounced, though at times irregular, 
growth m foreign trade This upward trend was the result of the 
further necessity of foreign markets to absorb surpluses of war 
born industries In 1870 the exports amounted to 3766 million 
dollars, by 1900 they had increased to x 4 thousand million dollars, 
multiplying almost fourfold, while the imports, which in 1870 
amounted to 436 million dollars, had risen only to 850 million 
dollars If should be noted further that there was a general down 
ward trend of prices during most of the last quarter of the 19th 
century and consequently the actual growth in the volume of 
commerce was even greater than the above figures would indicate 
Almost uniformly the exports exceeded the imports (Table I ) 
Considerably over one-half of the exports were made up of only 
seven commodities with cotton heading the list In spite of the 
large exports of farm products the proportion of these as com- 
pared with the total volume of trade steadily declined In i860 
about 80% of the total value of exports consisted of agricultural 
products, but by 1900 the proportion had dcchned to about 60 
per cent Dunng this penod, mineral and forest products and 


manufactures were increasing conspicuously 

This transformation is best indicated by the fact that wherns 
the foodstuhs exports rose only from a yearly average of 3^1 
million dollars in 1876-80 to 488 million m 1896-1900, the value 
of manufactured exports grew during the same period from 12H S 
million dollars to 351 8 million The proportion furnished by 
the foodstuffs declined from 48 to 43%, whereas finished manu 
factures advanced from 19 to 31 per cent An interesting and 
important phase of the exports of the manufactures was the rapid 
growth m the shipment of specialties to an increasing number 
of toreign lands As the 19th century drew to a close the coim- 
try’s diversified manufactures were moving to markets abro id in 
rapidly increasing volume The exports of copper increased fiom 
a yearly average of $749000 m 1871-187'; to 36 7 million dolhrs 
in 1896-1900 Certain shifts in the agricultural commodities 
exported were of importance The great increase in the value of 
provisions comprising meat and dairy products is a notable ex 
ample These rose from about 30 million in the i86o’s to 136 
million dollars m 1890 

The leading group of imports and the one which advanced with 
greatest ripidity was that comprising crude materials for use in 
American industries, such as India rubber, wool hides and skins 
and raw silk Before the Civil War the chief source of domestic 
exports and the leading markets for imports were the regions 
along the Atlantic and Gulf coasts, and the eastern part of the 
Mississippi valley 

The Pre War Years — Beginning with the turn of the century 
and continuing down to 1913 the foreign trade of the United 
States increased rapidly and underwent considerable change in 
character The continued shift in exports from foodstuffs to 
manufactures was noteworthy While the vilue of domestic 
exports grew from $1,400000000 in 1900 to $2400000000 in 
1913, increasing 71%, the value of foodstuffs exports declined 
from $545,000 to $503 000, decreasing 7 per cent 

Finished manufactures made up 32% of the total exports m 
1913, as compared with 24% in 1900, while the proportion repre 
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Table II I oretgn Trade by CorUtnerUs and Great Trade Regions 
(Values in nnilhons of dollars) 





North America 


South 




Af nra 

Yearly average 
or year 

Total 

Northern 

Southern 

America 










Value 

Per 

cent 

Viluc 

Per 

cent 

Value 

Per 

cent 

Value 

Ptr 

cent 

Value 

Per 

cent 

Value 

Per 

cent 

Value 

Per 

cent 

Txporls 

1876 80 

677 

34 

5 0 

3 f^ 

5 4 

22 

3 3 

Sh 

83 I 

II 

1 7 

7 

I I 

4 

0 6 

j88j 85 

792 

43 

5 4 

45 

5 7 

28 


642 

81 0 

i« 

2 2 

13 

I 6 

4 

S 

1886-90 

7?8 

39 

S 

43 

5 8 

3’ 

4 3 

586 

79 3 

20 

2 8 

15 

2 0 

3 

S 

1891 95 

89^ 

49 

5 5 

61 

6 8 

33 

3 7 

709 

79 5 

21 

2 3 

14 

I 6 

5 

6 

1896 1900 

I,1S7 

80 

69 

65 

5 6 

36 

3 I 

887 

76 7 

45 

3 9 

26 

2 3 

17 

I S 

1901-05 

1,454 

I 5 

86 

qB 

67 

46 

3 ’ 

1, 06 1 

72 3 

77 

5 3 

30 

2 0 

28 

I 9 

1906 10 

1,779 

181 

10 ^ 

155 

« 7 

82 

4 6 

1 213 

68 

97 

5 5 

32 

I 8 

18 

I 0 

TQIJ T5 

^,371 

337 

14 2 

18 

7 / 

12^ 

5 2 

I 517 

64 0 

133 

5 6 

52 

2 2 

27 

1 I 

IQ 15 iO* 

6 5^1 

780 

1 > 0 

503 

7 7 

361 

5 5 

4,124 

63 2 

562 

86 

109 

I 7 

82 

I 3 

igji 25 

4,397 

627 

14 3 

445 

lO I 

297 

6 8 

2,318 

52 7 

499 

11 3 

141 

3 2 

70 

I 6 

1921 

4 4 ‘*S 

600 

M 4 

529 

II 8 

273 

6 I 

"■,364 

52 7 

533 

Ti 9 

113 

2 5 

73 

1 6 

IQ 2 

3 8? 

583 

15 2 

332 

8 7 

226 

5 9 

^083 

54 4 

449 

II 7 

102 

2 7 

56 

I 5 

19^3 

4,167 

66 i 

JS« 

426 

10 2 

269 

65 


50 

5 H 

12 3 

146 

3 5 

61 

I 5 

IQ24 

4 591 

h34 

M 8 

456 

9 9 

?14 

6 8 

2,445 

604 

S3 3 

515 

II 2 

157 

3 4 

70 

I S 

1925 

4,910 

659 

13 4 

480 

9 8 

403 

8 

43 0 

487 

Q 9 

189 

3 9 

89 

I 8 

1926 

4,809 

748 

15 5 

4 9 

8 9 

444 

9 2 

2,310 

48 0 

565 

II 7 

213 

4 4 

101 

2 I 

19 U 

4,865 

845 

17 4 

40S 

84 

4 5« 

9 0 

2,314 

47 0 

560 

II 5 

194 

4 0 

107 

2 2 

Imports 

1876 80 

493 

'>8 

56 

87 

176 

68 

13 8 

248 

SO 3 

5O 

II 3 

5 

9 

2 

5 

i88j 85 

667 

42 

6 3 

96 

14 \ 

76 

11 4 

^68 

55 I 

70 

10 5 

n 

I 7 

4 

6 

18S6 90 

in 

40 

56 

9(1 

M 8 

82 

ti 5 

402 

56 0 

74 

10 4 

16 

2 3 

3 

5 

i8qi 95 

785 

36 

4 6 

1 8 

16 3 

117 

14 9 

398 

50 6 

85 

10 8 

16 

2 I 

5 

6 

1896 JQOO 

742 

37 

5 0 

76 

10 5 

98 

13 2 

390 

52 6 

108 

14 6 

23 

3 I 

10 

I 3 

IQOI -05 

972 

53 

5 A 

130 

13 3 

I - 

12 5 

408 

51 3 

150 

15 4 

9 

9 

II 

1 I 

IQ06 10 

1 U5 1 

80 

5 9 

I So 

13 4 

157 

TI 7 

690 

51 3 

205 

15 

17 

I 2 

17 

I 2 

IQll is 

I 712 

1 3i 

7 7 

249 

14 S 

220 

12 8 

798 

46 6 

271 

15 8 

19 

I I 

24 

I 4 

IQI5 20* 

2,358 

425 

1 7 

58S ! 

n 5 

591 

17 6 

682 

20 3 

QTO 

27 I 

70 

2 1 

91 

2 7 

IQ 1- 5 

3,450 1 

397 

II 5 

514 i 

14 9 

4.1 

12 2 

I 049 

30 4 

943 

27 3 

54 

I 6 

71 

2 I 

IQ21 

2,509 

338 

13 5 1 

417 

16 6 

296 

II 8 

7 f >5 

30 5 

618 

->4 6 

35 

I 4 j 

40 

I 6 

IQ'’2 

3 113 

567 

11 8 

459 

14 6 

359 

11 5 

991 

318 

827 

6 6 

49 

1 6 

65 

2 I 

iQ23 

? 792 

418 

n 0 

583 

15 4 

467 

I" 3 

I 157 1 

30 5 

1,0 >0 

*6 9 

59 

I 6 

87 

2 3 

IQ24 

3 610 

40 

1 1 I 

593 

16 4 

466 

12 9 

1 096 1 

30 4 

9 U 

258 

49 

I 4 

73 

2 0 

19^5 

4 227 

459 

10 9 ^ 

52 

12 3 

519 

12 3 

1,^38 

29 3 

1,319 

21 2 

/8 

I 8 

92 

2 2 

1926 

M3T j 

486 

r I 0 

5^6 

II 9 

568 

1 8 

1,286 

2Q 0 

I, 40 T 

31 6 

68 

1 5 

96 

2 2 

1927 

4,184 

485 

11 6 

501 

T > 0 

51B 

I 4 

1,276 

30 5 

1,-57 

30 0 

55 

I 3 

93 

2 2 


^Period July i, 1915, to Dec 31, 1920 


suited by foodstuffs declined to from 39% at the turn of the 
century Of the manufactures shipped abroad the most import int 
products were those of iron and steel copper and its manufac 
tures machinery, lumber and its rc manufactures, cotton manu 
ficturts leither and automobiles All of these showed outstand 
ing growth, that of iron and steel from $38 500,000 in 1900 to 
'pi 24 200000 in 1913, copper and its manufictures from 589 
to T43 I million dollars, lumber and its re manufictures from 
43 1 to 107 8 machinery from 78 o to 194 7, cotton manufactures 
from 240 to 51 5 and that of leather from 21 8 million dollars 
to 42 4 million dollars One of the remarkable growths in exports 
wis shown in the shipments of automobiles, including engines and 
pirts, which amounted to $33000000 in 1913 
Europe has always t ikcn the greatest share of American exports 
but since igoo the proportion going to this continent has been 
declining (Table II ) In 191 3 it took only 60% of United States 
exports as compared with 746^, in 1900 The markets of the 
rest of the world especially (hose of the two American continents, 
took a much larger proportion m 1913 than in 1900 The pro 
portion going to Asia, Oceania and Africa did not increase much 
until after the beginning of the World War 

Imports increased from $849 900 000 m 1900 to $i 813 000,000 
in 1913 a rise of 113 per cent The greatest shift m the oharacter 
of imports during this period was in the proportional increase of 
crude materials which amounted to $649400,000 in 1913, and 
represented 36% of the total vilue of all imports as compared 
with 33% in 1900 Ten commodities made up 42% of all im- 
ports namely, coffee, $119000000, hides and skins $117,400,000, 
sugar, $103,600,000, crude rubber $90,200,000, silk, $82,100,000, 


cotton manufactures, $66,100,000, copper and tin, including ore 
and manufactures of each, $59600,000 and $53,100000 respec 
tively, fertilizer and its materials $41,400,000, and fruits and 
nuts, $4 1 000,000 

The War Years — The foreign trade of the United States 
from 1914 to 1919 was necessarily distorted It is possible only 
to make the most general observations as to the commercial 
development of this period The United States naturally was the 
major source of supply, not only for the markets of the European 
contestants but also for those in Latin America and Asia The 
export of munitions was extremely large, but a careful examina 
tion of the data reveils the fact that much of the increase in the 
volume of exports was in commodities which had hitherto been 
unknown quantities in international trade, for example, auto 
mobiles, motion picture films, labour saving machinery, ready 
made clothing and similar American specialties Though the ex 
ports of these commodities in large quantities date largely from 
about the beginning of the World War, they were really the reflex 
of the enormous expansion of those industries in the United 
States in their efforts to supply the domestic demand, rather than 
the attempt to take over the export trade of the preoccupied 
European powers Heavy gams were made by the United States 
in many once exclusive trade preserves of Europe, but these gams 
were largely m the shipment of new and improved products which 
had never been supplied by Europe 

The expbrts of the United States rose from $2,300,000,000 m 
1914 to $6,200,000,000 m 1917, and to $7,800,000,000 m 1919 
The share of wholly and partly fabricated wares reached the 
record mark of 65% m 1917 Europe naturally provided much the 
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Tabi-E III Exports {Domesitc) of Leading Commodities 
(Values in millions and tenths of millions of dollars) 


Commodity 

Quantity 

Value 

*1910 14 

i92r“2s 

1926 

19 7 

"*'19x0 14 

19 1 

1926 

19 7 

Cotton, unmanufactured million lbs 

4,420 

3,420 

4 692 

4 B97 

551 9 

805 0 

8x4 4 

826 3 

Petroleum and products 





127 7 

405 I 

554 5 

486 1 

Refined oils million bbls 

37 

76 

108 

116 

110 5 

363 6 

497 ^ 

429 Q 

Crude oil „ 

4 

13 

It; 

lO 

6 4 

22 5 

28 s 

25 9 

Machinery t 





158 2 

320 8 

399 9 

435 5 

riectncal, and apparatus 





20 9 

69 I 

84 2 

84 6 

Agricultural, and implements 





40 5 

51 9 

85 5 

QO I 

Industrial 





7S 6 

166 7 

179 6 

201 5 

Automobiles, parts and accessories f thousands 

10 

150 

306 

384 

24 I 

177 2 

3>o 2 

3883 

Wheat, including flour million bu 

105 

227 

194 

229 

106 2 

3 >1 9 

284 Q 

324 8 

Wheat, grain „ 

57 

159 

i 3 « 

168 

55 1 

..8 3 

201 7 

M 9 5 

Packing house products million lbs 

1,220 

1 936 

I 416 

263 

146 5 

276 6 

234 8 

180 9 

Meats „ 

48c; 

809 

481 

35b 

6 7 

M 3 

98 7 

64 2 

hats and oils „ 

735 

1,126 

03 S 

go; 

83 H 

146 4 

1 36 T 

1 16 8 

Lard „ 

474 

861 

699 

681 

5 1 

1156 

joS 6 

92 0 

Iron and steel mill products thousand tons 

2,180 

I 9 S 3 

2 166 

2 182 

91 3 

x66 S 

174 1 

160 6 

Copper, including manufat turcs million lbs 

82S 

877 

966 

I 0/7 

X21 2 

198 

141 > 

150 

lonatco, unmanufactured „ 

39 " 

503 

487 

512 

448 

164 6 

13b 0 

M 9 7 

Cotton manufactures including yams etc 





45 2 

M 3 T 

128 9 

M 3 I 

Cloths, duck, tire fabric million sq yd 

399 

5^5 

SI3 

5 b 2 

27 I 

79 9 

74 (> 

7 <> 5 

Fruits and nuts 





287 

8 9 

III 8 

I I 7 

Coal and coke million tons 

18 

21 

36 

20 

55 7 

131 1 

203 9 

109 7 

Sawmill products 





66 0 

85 I 

97 4 

107 6 

Boards and timber million bd ft 

2,704 

2,145 

2,694 

2,951 

bi 5 

83 9 

96 6 

106 9 

Iron and steel, advanced manufactures 





45 0 

68 6 

75 9 

75 3 

Chemicals (coal tar, medicinal, industrial) 





21 8 

56 2 

64 Q 

7 " 9 

Rubber and manufactures 





I 4 

38 5 

59 > 

68 7 

Automobile casings thousands 


§«.392 

1,497 

2,631 


16 3 

24 4 

33 8 

I cathcr 





39 I 

44 3 

49 8 

54 0 

Rye, including flour milhon bu 

I 

35 

12 

36 

6 

39 5 

4 

39 9 

Barley and malt „ 

8 

26 

17 

41 

5 3 

24 4 

M 8 

38 5 

W(K)(f manufactures (advanced) 





25 7 

30 S 

37 9 

>8 X 

Naval stores gums and resins 





23 4 

22 4 

3b 9 

34 3 

h urs and manufactures 





14 7 

22 5 

23 2 

30 9 

OiUakc and meal million lbs 

1,668 

1,166 

1,450 j 

1,570 

2^ 6 

24 7 

"b 5 

-,0 2 

P iper and manufactures 





10 7 

24 6 

26 8 

27 0 

Books and printed matter 





Q » 

19 Q 

2r 9 

24 

Pigments, paints and varnishes 





6 8 

14 6 

18 9 

20 9 

Photographic goods 





8 0 

17 4 

18 6 

187 

1 eather manufactures 





JO 0 

21 8 

18 5 

18 4 

1 ish 





9 7 

18 0 

19 9 

18 j 

Dairy products 





3 3 

30 1 

19 0 

17 4 


^Fiscal years ended June 30 tincludes ollice appliances and printing machinery 

tThe number is automobiles only, the value includes parts and accessories §\veragt for years 1)22 J5 


larger market, taking 63 2% of the United States exports from 
1915 to 1920 

Imports were correspondingly stimulated and rose in value from 
less than two thousand millions just before the war to three 
thousand millions m 1917 and to almost four thousand millions in 
1919 Although many lines of once highly valued European lux- 
uries disappeared from United States trade, these were moie than 
compensated for by the enormous increase of raw materials 
imported directly from Latin America and the Far East This 
development was one of the outstanding phenomena of Americ in 
foreign trade Many trade routes were so completely altered that 
whereas the United States before the war received a large portion 
of Its imports of raw materials through European markets — such 
commodities as rubber, vegetable oils, tin, wool, cacao, furs and 
dye wood — during and since the war these commodities were and 
are being received direct from the production areas in the Far 
East and Latin America Such changes in trade routes account 
in part for the enormous increase in United States imports from 
Asia and Latin America 

The efficiency of American production methods the vigorous 
efforts of Amencan business men in finding markets, and the 
active aid of the government in promoting foreign trade are 


factors which have brought about a marked increase in the volume 
of export trade since 1919 At the same time thp rising Standards 
of living of the American people have necessitated an increased 
volume of imports of a number of important commodities and a 
number of minor ones which the country cannot at present pro 
duce economically, or can produce only in part, such as silk, 
rubber, jute, sisal wool and hides and skins 

One of the leading features of the country’s trade position since 
the World War has been the profound influence of the change of 
the United Stites from a debtor to a creditor nation in world 
finance Another factor in the country’s foreign trade has been 
the revival of American shipping available for overseas trade, the 
tonnage of which multiplied nearly ten times between 1914 and 
1920 These ships have in recent years been carrying about ^5% 
of American export trade, a figure considerably higher than in 
any time since 1870 

After the World War. — The readjustment m Amencan 
foreign trade from a war time to a peace time basis naturally 
resulted m a decline in the value of both exports and imports 
because of the increased buying power of money The volume 
however, gradually increased and in 1928 that of exports was 
20% higher than in 1920 and that of imports 31% higher As 



754 


(COUHBBCIS 


UNITED STATES OF AMERICA 


Table IV Imports of Leadmg Commodities 
(Values in miUions and tenths of milhons of dollars) 


Commodity 


Silk raw 

million lbs 

Kubber crude 


( offic 

> 

Sugar cam 

Paper ind manufactures 


Newsprint 

million lbs 


T urs and manufactures 


I’aptr base stocks 


wood pulp 

Petroleum and products 

thousand Urns 

Crude oil 

million bbls 

Refined oils 

>> 

Hides and skins 

million lbs 

1 m Bars, blocks, pigs 

» 

Copper, including manufuturcs 
1 ruits and nuts 

» 

Wool and mohair 

million lbs 


Wool manufactures, including yarn, ttt 
Vegetable oils, expn sseil million lbs 

Jonacco, unmanufactured „ 

Burlaps „ 

Cotton manufactures, mcludmg yarn, etc 

Oilseeds million lbs 

1 laxsced thousand bu 

Sawmill products 

Boards, planks, deals million bd ft 

Art works 


1 ertili/ers thousand tons 

ClKmitalb (coal tar industrial, mcdicindj 
C oeoa or Cuicao beans million lbs 

Diamonds thousand ( arats 

I lax, hemp, ramie manufactures 

C otton unmanufactured million lbs 

Silk manufactures 
Vegetables and preparations 
lea million lbs 


Quantity 

Value 

1910 14* 

1921-25 

1926 

1927 

1910 14* 

1921-25 

1926 

1927 

24 


66 

74 

77 1 

348 1 

39a 

8 

3904 

10() 

681 

926 

955 

86 3 

IQ2 9 

50s 

8 

339 9 

899 

1,340 

1 493 

C 435 

101 5 

205 8 

322 

7 

264 3 

4 i 34 i 

8,ii8 

9,420 

8,431 

103 s 

295 4 

232 

5 

258 2 





10 7 

10^ 2 

139 

5 

1494 

■<38 

2>375 

3,701 

3,974 

48 

909 

124 

0 

m 5 





22 6 

79 8 

II7 

4 

>35 6 





27 5 

94 2 

121 

5 

113 6 


1.16s 

1,546 

1,496 

14 6 

67 0 

91 

2 

8s 8 


/ 95 



6 3 

90 8 

I 4 

6 

113 4 


60 

S8 

\ ,0 

f 68 0 

79 

3 

78 6 

7 

i ij 

21 

13 


\ 22 2 

44 

6 

33 6 


430 

369 

447 

104 6 

93 I 

96 

8 

112 8 

106 

132 

173 

159 

41 5 

Sb S 

104 

8 

100 9 

3(19 

598 

779 

718 

47 8 

77 8 

99 

7 

8s 0 





4 ’ ^ 

75 5 

87 

3 

84 S 

208 

340 

310 

267 

39 3 

102 4 

X06 

7 

82-^9 





*1 5 

64 6 

70 

7 

788 

2O7 

613 

780 

773 

^6 s 

50 7 

79 

I 

787 

56 

67 

68 

103 

31 7 

64 8 

60 

6 

74 6 

421 

559 

599 

570 

29 4 

60 4 

8> 

2 

67 2 





6 / 4 

86 6 

6/ 

2 

66 2 

491 

1,393 

i,qo6 

1,832 

15 I 

51 2 

70 

5 

64 3 

7 ,^ 5 ^ 

16,934 

22,550 

21,8 i 

12 3 

34 0 

4 jc 

4 

3/ 8 





>2 r 

684 

74 

6 

64 0 

971 

1,593 

1,899 

I 745 

176 

49 8 

55 

4 

49 5 





35 0 

31 2 

53 

5 

60 4 

1,488 

3. ,609 

2,083 

x,8iq 

40 7 

5b 9 

6g 

2 

588 





41 6 

44 2 

54 

0 

578 

142 

5^5 

4 b 

42 s, 

16 0 

D 3 

4 

7 

5 b 8 


b 39 

834 

717 

34 7 

S b 

66 

4 

54 4 





31 « 

448 

48 

5 

52 4 

III 

166 

i8i 

206 

0 7 

46 3 

46 

2 

45 7 





29 9 

40 9 

40 

6 

42 2 





14 4 

6 2 

38 

4 

384 

95 

94 

96 

89 

16 / 

= 3 

3 ^ 

3 

28 2 


•hiseal years ended June 30 


compared with the pre war period of 1910-14 not only the value 
but also tht volume showed remirkabk growth Exports m 
creased from $2,400000,000 to $5,000,000000 in 1928, or 100%, 
while the imports increased from $1,800 000,000 to $4,800,000,000 
or 128 per cent Allowing for the decrease in the buying power 
of money, the volume of exports inertased 65% between 1913 
and 1928, and the imports 81 i>er cent 

The recent gams in exports as compared with 1913 have been 
most conspicuous in the shipment of fabricated wares This is 
but natural in a country th it is shifting rapidly from agriculture 
to manufactures The demand for foodstuffs and other agricul 
tural products m the world as a whole is limited and expands 
only about as fast as the population increases Farm products 
are for the most part necessities, and the consumption of them 
does not grow as rapidly as does those of fabricated products But 
an increase m manufacturing means fuller employment for Ameri- 
can workers, and a larger domestic demand for the country’s 
products 

The example set by American industry in its rapid adoption of 
machinery has created an enormous expansion of demand from 
ibroad for American products of this nature The value of ma- 
chinery exports in 1927 was 175% higher than during the five year 
prt war average, increasing from an average per year of $158 200, 
000 in 19x0-1914 to $4 ^s,50oooo in 1927 (Table III ) The aid 
given to foreign mdusinal growth is greater than these data 
indicate The machinery exported in 1927 was considerably better 
and capable of a much larger output pier dollar value than before 
the World War Industrial machinery exports increased from a 
pre war avenge of 78 6 to 201 5 million dollars in 1927, elec- 


trical machinery and apparatus from 209 to 846, and agricul 
tural machinery and implements from 40 5 million dollars to 90 i 
million dollars 

Another large increase in the country s exports was in the ship 
ments of automobiles and automobile parts and accessories, whose 
value rose from an average of 24 i million dollars in 1910-1914 
to 3883 million dollars in 1927 If allowance is made for the 
decline in price of motor cars, the volume increase is even greater 
Despite the decline in the price levels of motor cars the growth 
as shown in the expiort figures would be even more outstanding, 
were it not for the fact that a large portion of those made m 
Canada and produced by branches of American plants are not 
included in the table 

Changes in Destination — ^There have been a number of 
striking changes m the geographic distribution of the United 
States foreign trade m recent years Before the World War the 
country’s exports were highly concentrated m a few European 
countries, whereas imports were widely diversified The situation 
since the war has been materially modified and exports are be 
coming more widely scattered Europe, which with the adjoining 
territory of the Near East, was taking about 63% of the country’s 
pre-war exports is (1928) absorbing less than 48 per cent Latin 
America is gradually increasing its share, taking about 18% to 
day, as compared with about 14% during 1910-1914, while the 
Far East now supplies a market for about 16% of the Umted 
States exports, as compared with about 8% during 1910 to 1914 

In the matter of imports the geographic change has been more 
striking In pre-war days Europe furnished about 50% of the 
United States imports, while during the last few years that con 
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VIEWS OF COMMERCIAL ACTIVITIES IN THE UNITED STATES 


1 Orange grove of California Horticulture is one of the principal mdus 

tries of this State and the orange is one of the most important of the 
fruits produced The citrus industry has contributed largely to the 
development of the State 

2 Air view of the Standard Oil Company Sugar Creek refinery at Independ 

ence Missouri Production of petroleum in America dates back to 
1859 and from that date the United States has supplied the bulk of 
the world s output 

3 The Homestake gold mine at Lead S D in the Black Hills region Qold 

is an important mineral in this part of the State and is found in a 
section covering about 3 500 sq m 


4 An air view of the manufacturing plant of the National Enameling and 

Stamping Company East St Louis Illinois This city is across the 
river from St Louis Missouri with which it is connected by bridges 
and ferries It is an important manufacturing centre 

5 The stockyards at Kansas City Kansas With the exception of Chicago 

this IS the largest livestock centre in the United States Kansas City 
draws largely from the south west markets of the United States 

6 Airvlew of Ford City Detroit Michigan principal manufacturing 

unit of the Ford Motor Company This plant is operated five days a 
week on eight hour shifts It is one of the 36 branches of the com 
pany in the United States at 33 of which Ford cars are assembled 


7';4 





CdMliffikCBJ 


UNITED SPATES OF AMERICA 


755 


tintnt hag furnished only about 30%, a sinking Example of the 
discontinuance of much of the pre-war tnangular trade wherein 
the United States received many of its imports originating in 
non-European countnes via European markets Latin America, 
meanwhile, has about maintained its position, Contributing about 
25% of the United States imports On the other hand, the East 


MiLUONf or POiLAM 
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Value op leading imports into united states ibs? 

has double its shares and has become one of the leading supphers 
of American requirements from overseas 

INTERNAL COMMERCE 

Large and important as has become the foreign trade of the 
United States it is small compared with the internal commerce 
For every dollar’s worth of goods exported about ten dollars’ 
worth IS sold to consumers within the country The internal trade 
of the country is larger than the combined export trade of the 
entire world 

The basis of this internal trade lies in adequate transportation 
facilities furnished by rail, highway, water and air, m means of 
rapid communication, in a large and growing national income, and 
in an adequate financing system In 1927 the railway lines m the 
United States totaled 249,000 miles, the navigable water ways, 
excluding 2,760 miles of the Great Lakes, 27,460 miles, the high- 
way system 288,000 miles, motor trucks and road tractors m use 
numbered almost 29 million, the number of miles of telephone 
wire totaled more than 56 $ million connecting over 18 million 
telephones America’s national income dunng 1927 was estimated 
at approximately 90 thousand million dollars Her Federal Re- 
serve System established pnmanly for the financing of trade is 
serving its purpose admirably 

That the volume of the country’s internal commerce has grown 
tremendously m recent years is indicated by the volume of freight 
traffic handled by the railway and internal waterways The amount 
of revenue freight earned i mile by the railways totaled 432 
thousand million tons in 1927, an increase of 405% over the yearly 
average of 1891-95, while volume of freight traffic handled on 
the internal waterways and m the coastwise trade, excluding 
duphcation, totaled 219 million tons 

Some of the most pressing problems of American industry are 
those relating to domestic distribution Unfortunately no impor- 
tant field of economic statistics until recently has been so sadly 
neglected as that of internal commerce Many data indirectly 
indicative of its volume have long been collected but not until 
after the World War was the value m measuring the economic 
progress of the country of precise facts on distribution fully 
recognized by the business commumty or by the Federal Govern- 
ment Recently much progress has been made m collecting this 
matenal 

The United States Department of Commerce recently undertook 
a senes of surveys, to determine the basic busmess characteristics, 
the factors affecting distribution, and the actual status of the 
buying power of the vanous econbmic areas of the country m an 
attempt to evaluate the actual consuming capacity of the various 
regions and of particular trading areas within each region of the 



Umted States The Department is also to make a census of dis 
tnbution in 1930, probably the first complete tabulation of this 
sort ever made by any major commercial nation on a large 
scale 

Diverse tendencies are apparent m the Umted Slates mtcrnil 
trade — ^and some of them are strikingly at varunce with the 
practice of the past The lessons of mass production are being 
applied with increasing intensity to mass (iistnbution The in 
crease m the sales of mail order houses and department stores has 
been remarkable The growth of the chamstorc system has been 
notable especially in such fields as foodstuffs and shoes In the 
latter line it is estimated that only 40% of the retailing is now 
dependent upon jobbers, in the remainder of this busmess the 
services of the middlemen have been dispensed with as the result 
of mass retail selling by producers 

The spread of automobiles has also reacted upon the trade in 
farm equipment, which since 1921 has very noticeably gravitated 
toward more tractors and better farming machinery of all sorts 
The element of post war style changes is apparent m several 
industries, for example the textile trade has felt its effect to an 
unusual degree This is shown by the growth of rayon yarn pro- 
duction m the United States from i 6 million pounds in 1913 to 
nearly 75 6 million pounds in 1927 At the same time the United 
States silk imports increased from about 26 million pounds in 
1913 to 74 million piounds m 1927 Naturally, the cotton goods 
trade has been particularly affected by this shift, but even m that 
line there have been many plants which have readjusted their 
output so as to take advantage of new industrial uses for their 
products instead of relying solely on the apparel, trade 

The distribution of electneal goods has afforded another illus- 
tration of striking changes since the World War The great in- 
crease in the use of combustion engines, both for transportation 
and industrial purposes, has stimulated the electneal industry to 
keener efforts toward better merchandising, one notable feature 
of which has been a remarkable development m aggressive adver 
Using, evidently with satisfactory results 

In spite of the efforts that have been made to meet these rap- 
idly changing conditions and the salutary results obtained, trading 
continues to be very complex Simplification is needed m the 
terms and practices of business endeavours because the absence 
of a uniform understanding of their meaning is costing the con- 
sumers millions of dollars a year Neither railway, steamship 
bills of lading insurance certificates, nor banking terms are prop 
erly understood or uniformly interpreted among large numbers 
of business men Guarantees made by many producers are in- 
definite and susceptible to a variety of meanings, for instance, a 
guarantee of “fast colors” m fabrics, and a guaranty of “15,000 
miles” on automobile tires should have a more definite meaning 
than they have at present I ack of standardization of such trade 
terms as these, and the lack ot generally accepted, authoritative 
definitions of trade documents, terms and practices cause con- 
stant interruption to business, entail expensive arbitration and 
law suits, and leads to strained commercial relations Efforts are 
being made to simplify these trade practices and to promote inter- 
nal trade, by both governmental and private organizations, and if 
these efforts continue valuable results may be expected For 
articles giving full particulars on transportation facilities see 
Railways Highways United States, mdCx'HKLS 

AND Canalized Rivers (J Kle ) 

INLAND WATERWAYS 

The development of inland waterways in America began im- 
mediately after the war of the Revolution, and by 1830 there was 
an extensive net work of water communication through the 
New England and Middle States, Virginia and Ohio 

The first canals were small affairs and were the result of pnvate 
initiative, but as larger ones were undertaken state aid was sought, 
which in some instances was granted The introduction of rail- 
ways in 1828 and their subsequent rapid growth put out of busi 
ness the small canals, except the Erie, which was increased in size 
with the View to meet changed conditions of traffic demands 

The Erie Cftnal« — Of these early canals the outstanding exam 
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pie was the Erie, m the State of New York between Buffalo and 
Albany This canal was originally projected by the Western Inland 
Lock Navigation company in 1792, to accommodate boats 40 
ft long, 20 ft beam and 2 ft draft The State took over the work 
m 1817 and constructed a canal between the above named points 
whose bottom width was 28 ft , surface 40 ft and depth 4 ft 
The locks were 90 ft long by 12 ft wide An enlargement, begun 
m iSs*) and completed in 1862 increased the surf ice width to 
70 ft , the depth to 7 ft and the locks to no ft by 18 ft 
In 1895 a further enlargement was authonzed, though the work 
was not begun until 1905 As hnished in 1916, the present canal 
has a bottom width of 7s ft in earth and 90 ft in rock, a depth of 
12 ft and locks 300 ft long in the cleir and 45 ft wide with a 
depth of 12 ft on the sills The original canal as opened in 1825 
wis ^6^ rn long, while the existing canil system of New York, in 
eluding branches to Lakes Champlain, Ontario, Seneca and 
Ciyugd, comprises 525 m of canil, river and lake navigation 
Erie Barge Canal — Ihe cost of the recent enlargement to 
make what is known as the Barge canal, including terminal facili- 
ties m New York and Buffalo, amounted (June 30, 1926) to $174, 
859 9“) 7 22 This sum, however, does not include any allowance 
for the cost of the original canal, nor of the enlargement in 1835- 
1862, nor for interest dunng construction and subsequent thereto 
As there are no tolls other thin for the use of the terminal facili 
tics, there can be no credit given in the interest account, and as 
the net cost of operation is ilways a liability the State’s invest 
nunt IS stcidily incri ising Ihe net annual cost of operation is 
neirly $3,000,000 exclusive of interest, depreciation or allowance 
for taxes 

On the Barge canal the towing path has been entirely suppressed 
so that all bo its must proceed under their own power or be drawn 
by tugs This requirement his developed new and interesting 
ty{x.s of vessels The nivigitum regulitions of the canil require 
thit bolts shall not exceed 300 ft in length, that their speed shall 
not exceed 6 m per houi in the canil and 10 m in Jakes and 
canalized rivers, and that no greitcr numbei of barges shall be 
taken in one tow thin can be pissed in two lockings 

In spite of all the money spent in providing increased facilities, 
the tonnage using the can il has been very dis ippointing The 
ivtragc number of net tons per annum has been as follows 

I* or the decade < tiding Ton^ For the dtcade ending Tons 

1850 1,889561 igoo 3,868504 

18O0 3011965 1910 3,286670 

1S70 S Si8 533 1920 1,898601 

1S80 56’9*q 3 1927 (7>rs) 2068,245 

1890 5,243925 

1 hough tonn igt has increased e leh year since 1921, the maxi 
mum annuil tonnigc during that pirt of the deeacle ending with 
1927 was less than ihit dunng any ycai fiom 1846 to 1913 both 
inclusive In spite of i free e inal, modern improvements in ves 
stls and meehanieal propulsion ind towige the canal has been 
unable to comiKte with i iilway transportation ind the tonnage 
IS still, though somewhit improved considerably below what was 
earned in the days of ammil towing Were a toll charged suffi 
ticnt to cover interest on construction and operating expense, the 
c inal would carry no trithe at all The open season tor navigation 
usuill> bigins about M\y 8 and ends ibout December 1 though 
both limits ire subject in any one year to considerable departure 
from the avenge dates on account of seasonal variations A boat 
makes ibout 33 m a day owing to locking delays while 517 tons 
constitute the average load per loaded boat Two thirds of the 
tiathe consists of building materials ind products of agriculture 
Other Interior Waterways — Jurisdiction over interior navi 
gable waterways is vested in the Federal Government Navigable 
waterways arc defined as those that can be operated either in ther 
n itural state or afte r improvt ment Ihe control of such improve 
merits is placed by law under the War Department and executed 
bv the corps of engineers of the army Omitting the harbours on 
(he coast ind on the Great Likes, which are not within the pur 
Mcw of this article, the federal government has expended on the 
interior waterways nearly $550,000,000 m improvements and 
spends annuilly in maintenance and operation over $6,000,000 


including the Mississippi River, exclusive of any allowance for 
interest on the capital invested The inland waterways thus 
develoixid or improved for navigation are approximately 25,000 m 
in length, and therefore greatly exceed any other system of inland 
navigation The work has consisted in deepening by dredging, by 
controlhng the current by jetties or revetments or by canalizing 
by means of dams and locks As it is impossible to discuss all 
the component parts of this vast undertaking it will suffice to refer 
to the most important elements, the Ohio and the Mississippi 
rivers and the Sault Ste Mane canal 

The Ohio River is navigable from Pittsburgh to its mouth, 968 5 
m , and presents the longest piece of over canalization in the 
world The river borne commerce is steadily increasing and 
amounted in 1926 to nearly 20,000,000 tons, of which, 18,500,000 
consisted of non metallic minerals with coal and coke, and sand 
and gravel m almost equal proportions Practically all this mate 
rial IS carried m barges m tow 

The Mississippi river, whose total length is almost 2 477 m is 
navigable from Minneapolis to its mouth in the Gulf of Mexico, 
1,950 m , m which distance there is a fall at low water stage of 
685 ft 

In general terms, the river consists of a senes of reverse bends 
in which deep w iter always prevails, connected by wide reaches 
called “crossings” in some of which obstacles to navigation occur 
in the form of sand reefs Below the mouth of the Ohio, improve 
ment for navigation consists in the removal of such obstructions 
by dredging, and in the revetment of banks to discourage their 
formation Above the mouth of the Ohio these activities are 
supplemented by contraction works of permeable or impermeable 
construction, designed to promote greater uniformity of width 
and of depth (5ec Mississippi River Enpneervng ) 

From the Passes to Baton Rouge the river is open for navigation 
throughout the year, between Baton Rouge and the mouth of the 
Ohio about eleven months, while above that point about eight 
months, depending on the seasonal viriations 

The first Mississippi river steamboat arrived at New Orleans 
in December, 1811 The steamboats earned packet freight pas 
sengers and mail Coal, hay, etc , were still floated down by 
barge and railroad competition gridually enforced the more expe 
ditious handling of bulk commodities in fleets of barges pushed 
by tow boats, and brought back upstream, loaded when possible 
The railroad definitely supplanted the packet boat, and by the 
beginning of the World War had so seriously encroached upon the 
business of the barge lines that river commerce had been reduced 
to a rather desultory traffic m a few classes of bulk commodities 
Commercial statistics for the year 1913, show for the reach 
Vicksburg to New Orleans through which traffic was heaviest, a 
total tonnage of 2,417 859, of which i 128,677 tons was petroleum 

Dunng the World War the Government established a barge line 
IS an emergency measure to relieve railroad congestion It proved 
a success and has been followed by the establishment of other 
lints as private and common carriers, and by steady increase in 
volume of traffic, upon the lower river Comparative statistics 
covering a five year period are given m the following table 


Commercial Statistics — Mti>stiii>tppt River — IQ22-26 



Miles 

Annual tonnage 

>Lreccii 


T9 2 

1924 

1926 

Minneapolis to mouth Mis 
soun river 

67s 

818,059 

769,139 

691,637 

Mouth Missouri river to 
Cairo (mouth Ohio nv er) 

209 

'i 48 ,II 4 

738,7^8 

1,005,979 

Cairo to Memphis 

227 

9 -! 3 . 38 f> 

I 153 021 

1,660 188 

Memphis to Vicksburg 

375 

1,441,048 

1 ,666,440 

4 » 79 " 778 o 

Vicksburg to New Orleans 

567 

S, 544 ,S 0 f> 

7,631,277 

1 1 074,488 


Since each of the above named reaches is treated as a separate 
stream, traffic joassing through a portion of two reaches is reported 
by both The figures in the table are therefore not additive 
As stated above the greatest part of the freight is in bulky com 
modities and is earned m barges in tow The standard barge of 
the Inland Waterways Corp , owned and operated by the U S 
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Government, is of steel, 200 ft long and 40 ft wide, drawing 8 ft 
when fully loaded with 1,500 tons The usual tow consists of 6 
barges lashed three abreast with a stem wheel steamboat in the 
middle, see fig 2 The standard coal barge is one 176 ft by 26 
ft , 28 of which make a tow carrying 16,800 tons, though there is 
a record of 63 barges in a single tow from Pittsburgh to New 
Orleans 

Connecting Lake Superior and Lake Huron is the St Mary’s 
river, 63 m long with a fall of 21 ft The greater part of this 
fall occurs at one point and is known as the Saull Ste Mane, 
or commonly as the “Soo” rapids To provide passage over these 
rapids locks have been constructed by both the American and 
Canadian Governments, as the St Marys nver is a boundary 
stream The American locks, four in number, are the more im 
portant in size 

The channel width is 300 ft for one way and 600 ft for two 
way traffic with a minimum depth of 21 ft This depth is in 
accordance with a depth of 22 ft in the Detroit river and the 
limiting depth in the lake hartiours which mb'; cases varies from 
19 to 21 ft though about the same number of less important 
harbours have been dredged to accommodate vessels drawing 14 
ft The ‘‘Soo” canal is a very busy waterway The number of 
vessels passing exceeds 20,000 annually with a net registered Ion 
nage upwards of 72,000,000 carrying nearly 90,000,000 cargo tons 
The bulk of this cargo consists of three items of iron ore, about 

58.000. 000 tons, of coal, 14,000,000 tons and of farm products, 

10.000. 000 tons 

Waterways and canals in Canada consist in improvements ren- 
dering feasible navigation through the Great Lakes to the St 
Lawrence river and thence to the sea The first link in this im- 
portant chain IS the single Canadian lock m the St Mary’s river 
With that lock and the proper channel regulation in the Detroit 
rivtr, which is merely a strait connecting lakes Huron and Ene, 
It IS possible for a vessel to pass from any Canadian port on Lake 
Superior to any port < 5 n Lake Ene through Canadian or inter- 
national waterways To permit passage from Lake Erie to Lake 
Ontano around Niagara Falls the Canadian Government has con- 
structed the Welland canal wholly in Canadian territory The 
available depth of water in the locks in this canal is but one illus 
trition of successive progressive steps in Americin waterways 
In 1824 It was 8 ft , increased to 9 ft in 1842, to 10 ft in 1853, to 
12 ft in 1872, to 14 ft m 1887, and will become 30 ft by the 
project inaugurated m 1913 to be completed soon after 1930 
The new project will provide a canal 25 m long and distnbute the 
fall of 326 5 ft in four single locks and one flight of three double 
locks, each with usable lengths and widths of 820 and 80 ft Be- 
tween Lake Ontario and tide water at Montreal, vessels use the 
St Lawrence river and canals at the rapids There is a fall of 
207 5 ft overcome at present by 26 locks with minimum dimen 
sions of 245 ft , 45 ft and 14 ft The improvement of the St 
Liwrence to make it available for ocean going vessels drawing 
nearly 30 ft and so have it conform with the Welland canal is 
now under consideration by the American and Canadian Govern 
ments, the chief deterrent consideration being the great cost of 
the undertaking 

The only important canal remaining in the United States con- 
structed by private capital and operated on a commercial basis, 
IS the Cape Cod canal, acquired by the Federal Government in the 
spring of 1928 This canal projected in the i8th century to 
connect Buzzards and Massachusetts bays and avoid the dan- 
gerous navigation on Nantucket Shoals on the outside of Cape 
Cod was completed in 1914 As built it had a length between 
shore lines of 8 m with a dredged approach channel in Buzzards 
bay, 5 m long The bottom width was 100 ft and depth at low 
water 25 ft There is a considerable tidal range at both ends 
setting up alternating currents and giving a depth at high water 
of about 30 ft There were no locks and the canal was crossed by 
one railroad and two highway bndges The original conception 
was to make a canal with a bottom width of 200 ft and the gov- 
ernment has in hand extensive plans for enlargement The water 
distance between Boston and New York is shortened by about 
80m (W B Pa) 
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VIII DEFENCE 
ARMY 

History — When Washington look command, on July 3 177s 
of the lines of colonial mihtia besieging Boston the United States 
army was born Although it was still a year md i diy before 
the Declaration of Independence the event marktd the union ot 
the forces of the 13 separate Colonies under one head Thtst 
men were largely militia and minute men of local communitu s 
given to going home whenever a particular danger was past and 
loath to cross boundaries for service in other states In Januiry 
1776, the Continental Congress wisely decided that the troops it 
had directly raised and equipped should be separate in organiza 
tion from those of local communities Ihese “Continentals” were 
enhsted for longer terms, were trained more thoroughly, and there 
after provided Washington with a small, but comparatively more 
stable nucleus, to work with, and they proved his chief rcliinte 
in the dark hours of the war They were the beginning of a Rt gu 
lar army Washington’s force varied from 8,000 troops in the 
operations around New York to as low as 4 000 after the wintci 
at Valley Forge and as high as 26,000 in November, 1779 Other 
generals seldom had more than 6,000 men at their commind while 
some of the most important work of the war was done by bands ol 
a few hundred under Sumter on the Catawba, Marion in the 
Peedee Swamps and Clark m the North west 

When peace was declared Congress ordered the disbandment 
of the entire army except “twenty-five privates to guard the 
stores at Ft Pitt and fifty-five to guard the stores at 
West Point ” Indian disturbances on the frontier soon caused an 
increase, and, when Washington was inaugurated President the 
number of men m service was 595 Until 1812 the army passed 
through swift periods of rise ancl fall an index of national tear 
From a bare single regiment when the Constitution went into 
force, It changed to two m 1779, three in 1791, six m 1796, nine m 
1798, six m 1800, three m 1802, eleven in 1808, though the number 
authorized was always much higher than the number actually in 
service Under stress of the War of 1812 the army increased from 
21 regiments in January, 1812, to a paper strength of 51 regiments 
a year later, though it is doubtful if i sixth of the authorized 
5S 000 men were ever recruited Counting militia and local com 
bat lilts possibly 60 000 men at the most served during the war 
The Regular army was reduced to 6 600 by 1820, the artillery sta 
tioned largely m the coast fortifications and the infantry m the 
northern, western and southern frontier posts Just before the 
Mexican War the army had shrunk to an actual strength of 5,300 
men, occupying more than 100 posts When war was declared the 
Regular army was recruited to war strength, and about 20,000 
volunteers responded to the tall, many of whom had to be sent 
home again because they could not be outfitted About 20000 
troops took part in the war altogether, Scott having about 10,500 
with him in the Valley of Mexico In 1848 the troops were re 
duced to 8 000 scattered over the immense area to which tht 
country had grown The task of dealing with the Indians in the 
Far West increased the army to a strength of 12,698 men by 
1855, which It retained up to the Civil War 

Enlistments in the Federal army during the Civil War numbered 
2,898,304, including re enlistments The number in service at one 
time was probably but little over 1,500,000 Fstimates of the men 
in Confederate service vary from 700,000 to 8S5 000 Reduction 
on the usual scale in the Regular army was impossible after the 
Civil War because of the large number of troops (about 19000) 
stationed m the South to support the military governments of the 
Reconstruction period, because of the threat of Maximillnn m 
Mexico which sent Sheridan to the border with a large command 
and because of increased Indian outbreaks in the West during the 
Civil War and immediately afterward The Act of 1866 provided 
for a Regular army of 54,000 men paper strength The actual 
strength was 38,540 men which decreased until in 1878 the effec- 
tive strength was less than 20,000 men The force was well trained, 
however, because it saw almost constant service against the In 
dians in the West At the beginning of 1896 the array numbered 
shghtly less than 25 000 men, the smallest force in proportion to 
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population since the Revolutionary War Calls for volunteers in 
the Spanish Amencan War increased the army to 216,029 men on 
Aut? 31, 1898, Its highest total An Act in 1899 authorized the 
President to keep the strength of the Regular army at a maximum 
of 63,000, and m 1901 the maximum was raised by law to 100,000 
The problem of administering the newly acquired overseas posses- 
sions called for this increase, the demand being so acute in 1901 
that there was not a Regular infantry regiment within the borders 
of the United States By 1904, however, the Regular army had 
dwindled to 39,000 men, and in 1907 it numbered 62,398, of whom 
34 262 were stationed m the United States (X ) 

History Since 1910 — On Feb 27, 1911, Congress, besides 
making certain adjustments ind staff increases, added 200 line 
oflictrs to the reguhr army in order to meet the demands of the 
National Guard for instructors On Aug 24, 1912, it passed an 
act commonly known as the “Manchu law’' which required line 
officers to serve two years out of every six with troops On April 
27 1914 it voted $230,000 for aircraft and on July 18, 1914, 
authorized in aviation section of the Signal Corps which was to 
hive a maximum strength of 60 offieers ind 260 enlisted men 
I rom the aspect of the World War while it was confined to the 
Eastern hemispht rt and under the pressure of disturbances arising 
from Mexico, on whose border the entire stock of mihtiry aero 
planes of the United States proper was speedily consumed, the 
Government gradually realized the necessity of military upbuild 
mg On June 3, 1916 it passed a National Defence act which pro 
vided an increase of the regular army from a war maximum of 
128 653 to one of 287,846, organized the army of the United States 
into the regular army, volunteer army, officers’ reserve corps, en 
listed reserve corps and the National Guard while in the service of 
the United States, limited the number of enlisted men of the line 
to 175000, proportioned the regular army into 63 regiments of 
infantry, 25 of cavalry, 21 of field artillery, seven of engineers, a 
coast artillery corps two battalions of mounted engineers and 
other corps and bureaux of the War Department, defined the 
organiz ilion of a division to be three brigades of three regiments 
each, with auxiliary troops, made the term of enlistment seven 
years, three with the colours and four with the reserve, raised the 
aviation section of the Signvl Corps to 148 officers, inaugurated 
vocational training, and federalized the National Guard by caus 
mg each member to take a new oath, which bound him to the will 
of the President as well as to State authority The increased 
strength thus provided was, however, restricted m point of time 
by its division into five annual increments Aug 29, 1916, another 
act created a Council of National Defence, composed of the secre 
tarics of war, navy, interior agriculture, commerce and libour, 
for the “co ordination of resources for the national security ” 
Mexico — When on Much 9, 1916, the Mexican bandit Pancho 
Villa, with about 1,500 men, killed 18 Americans and wounded 
many others in an attack on Columbus, N M , units of the regular 
army and National Guard were concentrated along the border and 
Brig gen J J Pershing was sent into Mexico proper it the he id 
of a punitive expedition of two brigades of cavalry and one of 
inf intry After 12 minor engagements, Pershing s provisional 
dnision wis brought north of the Rio Grande and later the Na 
tional Guard organizations were ordered to their respective Slates 
(I eb 1917) These activities revealed concretely an inability to 
mobilize readily, an utter lack of aeroplanes and many deficiencies 
m staff work, transportation and supplies The concentration, 
extending approximately a year afforded providential means of 
field training for the National Guard and michine gun practice 
and manoeuvres for the regular army Altogether the blow aimed 
by Villa against the United States proved to be an impetus toward 
preparation for the part America was soon to play 
The World War — ^When the United States came into the 
World War on April 6 1917, the regular army had received only 
Its first increment from the act of 1916, and the National Guard 
was undergoing combined demobilization and reorganization The 
strength of the avaihble forces at that time was 199,705 officers 
and (nlisted men of whom 127,588 were regular army 5,523 
Philippine Scouts and 66,594 National Guard in the Federal serv- 
ice In addition there were some 4,000 enlisted reservists, 2,192 


in the Officers’ Reserve Corps and some 117,500 national guards 
men not m the Federal service The regular army was distributed 
as follows United States, 94,076 (largely in the vicinity of 
Mexico), Philippines, 12,428, China, 1,383, Hawaii, 9)900, 
Panama Canal Department, 7,552, Porto Rico, 1,482, Alaska, 767 
Of these 5,791 were officers In addition there were, with various 
degrees of training, 3,199 National Guard officers in the Federal 
service, 6926 not in the Federal service 169 Philippine Scout 
officers and the 2,192 reservists mentioned — a total of 18,277 

Mobilization. — ^The three mam and immediate problems for 
the general staff m supplementing the force on hand were first, 
the acquisition of a legalized system of raising the required num 
her of enlisted men in an equitable and efficient way, second a 
quick method of im'provising additional officers for training and 
leadership, and third, a sound and steady production of shelter 
and supplies for the large numbers to be summoned to the colours 

The first problem was met by the Selective Serviet Act, May 
18, 1917, which among other items allowed the regular army at 
once the full war strength of the 1916 Defence Act, provided for 
drafting into federal service all members of the National Guard 
and Its reserves, limited voluntary enlistment to four infantry 
divisions and authorized the conscription of a force of 1,000,000 
men June 5, 1917, there were registered for the draft 9,925,751 
July 3, 1917, the President called into service the entire National 
Guard which totalled 379,32 ^ in the 1 ederal service by Aug 3, 

1917 The summoning of the first draft was delayed by lack of 
shelter and supplies, especially woollen clothing, until Sept 5 
1917, between which time and the spring of 1918 some 687,000 
reported Dec 15, 1917, all registrants were placed m five classes, 
according to personal qualifications and national needs Out of 
some 3,700,000 men in the army at the end of the war about 
2,800 000 had come from the draft, which had furnished a practi 
cal, uniform and just supply of recruits 

The second problem was met principally by three sets of reserve 
ofiicers’ training camps The first series of 16, which began May 
15, 1917, at 13 army posts m the United States, enrolled some 
38,000 qualified applicants Aug ii, 1917, at the conclusion of 
the course, commissions m various grades up to colonel were 
awarded 27,341 graduates The second senes of eight camps, be 
ginning Aug 27, 1917, enrolled over 20,000 candidates Nov 27 
1917, commissions as m the first series were awarded to 17 237 
graduates These two series were composed largely of college 
men A special school for coloured candidates at Ft Des Momes 
la, between June 18, 1917, and Oct 18, 1917, graduated 630 
captains and lieutenants 

The third series of 27 camps, which began Jan 5, 1918, partook 
more of the nature of schools, since 90% of the applicants were 
former enlisted men From this senes there were graduated 
April 19, 1918, 11,659 "who were pronounced eligible for 
appointments as second lieutenants Ihe total output of all the 
series up to this time was over 37>ooo graduates After May 13 

1918 officers’ training schools in the United States and its pos 
sessions replaced the camps until the end of the war 

The Supply Question — The third problem was not so speedily 
solved principally because of tlie lack of preparation for under 
takings of such demands and magnitude It was found necessary at 
once to construct camps and cantonments for the immediate occu 
pation of tioops, to organize adequate transportation, to obtain 
storage for current supplies and reserves, to prepare for their 
orderly distribution, to gam port facilities at home and abroad and 
to divert and almost revolutionize resources and industry on the 
basis of mobilization and operation of a large American army The 
Council of National Defence, a functioning but restricted agency 
when war was declared, by means of its sub committees and 
dollar a year men (prominent by reason of their previous effi 
ciency, who offered their services to the country for a nominal 
remuneration), gained immediate contact with the commercial 
world and fathered the powerful War Industries Board, pn 
manly existing on July 28, 1917, under the council with Frank 
A Scott as chairman, but reorganized on March 4, 1918, as a 
separate administrative agency directly under the President, with 
Bernard M Baruch as chairman The new board, plenipotentiary 
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m character, co ordinated and controlled resources, industry and 
transportation so as to produce an adequate flow of supply to the 
army and navy without impeding unnecessarily commercial 
activity m the United States In its deliberations there took part 
representatives from the army, who controlled for the service 
through the operations and the purchase, storage and traffic divi- 
sions of the general staff 

By an interlocking organization of these and other co ordinate 
and subordinate agencies, tedious, duplicating and extravagant 
systems of supply were gradually eliminated Partly by appeals, 
partly by autocratic means the country, as it approached the end 
of the war, was made into a smoothly working plant with an output 
directed to meet the situation m Europe The flow of materials 
to the Western front is pictured m the 9,000,000 tons of cargo 
that had been sent by the embarkation service at the time of the 
Armistice over a 3,500 m line of communications Shortly after 
the inauguration of the system of control made by the inland traf- 
fic service, the freight congestion in the United States was re 
moved Between May 1917 and the Armistice the railways trans 
ported 8,714,582 men In addition to providing for 16 officers 
training camps and 16 National Guard cantonments, the construc- 
tion division was called upon to build 16 national army canton 
ments with an aggregate capacity of 640,000 men By Nov i, 
1918, It had 130,000 employes engaged upon 448 projects involving 
$756,000,000 

American Expeditionary Forces — May 26, 1917, the secre- 
tary of war, in a letter to Maj gen J J Pershing, directed him 
to command the land forces of the United States operating in 
Continental Europe, to proceed there with his staff and to estab- 
lish, after consultation with the French War Office, bases, lines 
of communication and depots, for active participation at the 
front , to co operate with the troops of the other countries em 
ployed against the enemy and in so doing to preserve the identity 
of tbe forces of the United States (See under United States 
section on History^ 1 he War and Peace ) By the date of the Ar 
mistice, 29 American divisions had been engaged in active fighting, 
and American forces were holding 134 km or 22% of the entire 
Western front, having captured some 63,000 prisoners, 1,378 can- 
non and 9,650 machine guns The casualties for the entire Amen 
can effort for the war were Battle deaths, 50,510, wounded with- 
out mortality, 193,663, deaths other than battle deaths, 69,446, 
deaths from all causes, 119,956, prisoners of war, 4,423, total, 
318,042 

Germany — In accordance with the terms of the Armistice, 
American forces were selected to establish one of the three 
bridge heads in the territory of the former German empire The 
III Army with Maj gen J T Dickman commanding, and desig 
nated as the army of occupation, began its advance on Nov 17, 
toward Coblenz, occupied by United States forces until 1923 

Other Fronts — On Sept 1918 an expeditionary force of some 
10,000 men was sent to Siberia About 5 000 American troops saw 
hard fighting in north Russia, and one regiment served in Italy 

DemobiUzation — The Armistice necessitated the demobiliza- 
tion of some 3,700,000 in service overseas and m the United 
States, the termination of contracts with due regard to the interests 
of industry and the Government, the co ordination with labour 
over the employment situation, and the prevention of congestion 
of ex soldiers in the larger cities 

On the morning of Nov n, 1918, Gen March issued orders for 
the immediate discontinuance of all mobilization, on Nov 16 he 
gave specific instructions for the discharge of certain temporary 
forces in the United States, on Nov 22 he issued instructions to 
Pershing covering procedure which would facihtate discharge m 
the United States of the oversea forces, but left to the commander- 
m chief of the Amencan Expeditionary Forties the order of return 
of units The demobilization of personnel involved intricate prob- 
lems of the care and rehabilitation of sick and wounded, the loca- 
tion of demobilization camps, the discharge of special classes for 
relief of distress apd the needs of industry, the avoidance of con 
gestion of labour, the economy to be exercised m transporting 
discharged soldiers, and the procedure at demobilization camps 
mvolvmg physical examinations and disinfection of discharged 
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soldiers It was necessary to retain m the service, in addition to 
the regular army, a large number who were indispensable to the 
care of billions of dollars’ worth of property, and to the work 
connected with disembarkation, demobilization and convalescent 
centres, hospitals, domestic guard duty, fire protection and border 
police By Jan 4, 1919, there were discharged 732,766 men, by 
Feb I the number had increased to 1,026,664, by M^y i to 
1,936,011 , and by July 1 to 2,736,654 By April i, 1920, demobili 
zation of enlisted men was practically completed In addition to 
the demobilization of personnel, the army was called upon to cause 
industry to return speedily to its peace time course, after labour 
capital and manufacture had been occupied for a year and a half 
m preparing materials for war The problems confronting the 
War Department during the transition included the disposal of 
war supplies, the appropriate rate of curtailment of war produc 
tion so as not to create widespread unemployment and economic 
disturbance, the settlement of chims and contracts, the adjust 
ment of real estate connected with war activities, the liquidation 
of international obligations and of sale abroad 
On Nov II, 1918, the equipment branch of the operations 
division general staff made a study of existing supplies, which 
resulted m the classification of materials and the retention of a 
war reserve During Jan 1919 there was established a claims 
board, which by the middle of the year had adjusted 25,196 con 
tracts, besides those allowed to run By Sept i, 1919, property 
in the United States costing about $700,000,000 had been sold for 
about $530,000,000 or 77% of Its cost Surplus property in France 
estimated to have cost $1,250,000000 was sold for $500,000 000 
Out of an estimated value of $3,276,349,533 worth of surplus 
property on hand at the Armistice, there remained in Jan 1926 
only $9,278 269 worth, the materials represented by the difference 
having been sold at an average of 36% of their cost 
Phases Since the War — In order to overcome the waste and 
confusion incident to unpreparedness. Congress passed on June 4 
1920, the National Defence Act, which established the army of 
the United States in the approximate proportions of one half 
organized reserves, one third National Guard when called into 
service, and one-sixth regular army, the last factor being limited 
to 280,000 officers and men For training and tactical control, the 
country and its possessions were divided into corps areas, all 
three components of the army within each area being potentially 
organized for prompt mobilization The regular army, the com 
ponent engaged primarily in military training, was to be respon 
sible for the instruction and proficiency of the other two com 
ponents The President could change the strength of the different 
arms to suit varying demands of national defence and the devel 
opments of the new services such as air, chemical warfare and 
tank corps Within the regular army a single promotion list for 
officers throughout all branches, except the Medical Corps equal 
ized advancement by seniority Provision was made for reserve 
officers’ training corps in colleges and for training camps during 
summer months Altogether the legislation was viewed generally 
as the first sound mihtary policy of the United States According 
ly, m 1921, the army spent its efforts upon training and recruit- 
ing qualified personnel On June 30, 1922, Congress reduced the 
regular army to a maximum of 175,000 officers and men, and later 
in the year made the maximum for officers 12,000, so that it was 
necessary to separate from the service over 100,000 officers and 
men, many of whom had recently enlisted or been commissioned 
But 1925 the regular army found itself unable through lack of 
funds and numbers to carry on for itself and the other components 
of the Army cf the United States the entire training contemplated 
by the latest Defence Act Though $334,533,786 was voted in the 
Army Appropriation bill, less than half of that amount went to 
purely mihtary upbuilding of the regular establishment That 
body, aside from its work with the reservists and National Guards 
men, lent aid to industry, commerce and public welfare The 
Corps of Engineers put many millions into mapping, waterways 
and harbours, the bureau of insular affairs increased revenues 
from island possessions, the medical department made signal con 
tnbutions in the treatment of empyema pulmoniry tuberculosis 
and orthopaedic ailments for mankind and rinderpest for animals, 
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the judge advocate general’s department m one particular of set*' 
tling national claims before U S courts handled suits involving 
$55,000,000, the adjutant general’s olfice administered the Adju 
tant Compensation Act covering the cases of 5,250,000 men, the 
Quartcrmasttr Corps was the only available agency for the imme- 
diate and material relief of the Miami and Mississippi flood suf- 
ferers, and rushed to Miami alone an initial lot of supplies valued 
at $106,000, the chemical warfare service produced means of 
cracliciting vermin, rodents, moths, bats and flour weevils from 
vessels, bakeries, depots and warehouses, saving a Western plant 
in one instance over $75,000, the Air Corps, in its perfection of 
tht parachute, its photography, its patrolling of forest fires, its 
delivery of strum and its bombing of ice jams not only proved 
htlpful to aviation but to general comfort as well, and the Signal 
Corps in operating the 37 radio, cable and telegraph stations be 
twetn Seattle and Alaska, in serving other departments of the Gov 
ernment with the largest radio net m the world and m laying 
4 588m of cable, assisted the public materially in efficiency and 
economy In its edui ational system the army operated 43 separate 
schools by the end of 1927 The regular force in 1928 came to the 
understanding more thin ever that national security and prepara- 
tion to maintain pc ue remained its paramount duty Signal influ- 
ences whicli have letardc d progress tow ird that end in recent years 
are found in squalid housing conditions, stagnation in promotion, 
the country s fast diminishing reservoir of war veterans and the 
wming strength of a permment estibhshment Temporary war 
structures are the present supply of shelter for a large part of the 
officer and enlisted personnel Increase in junior grades since the 
war with subsequent curtailment has retarded promotion to such 
an extent thit many offiiers could ordinarily never become colo- 
nels Ihc asset of trained war veterans has through disability, 
age, dt ath and domestic obligations m itcnally been decreased in 
the decade since the war Moreover the regular army is numerically 
less thin on April 6, 1917, notwithstanding the population has 
increased scime 20 millions The following tabic, while partially 
disclosing the truth of the statement that national defence costs 
the average American citizen less than a penny a day, also reveals 
the trend in recent ycirs toward a positive decline in strength 
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NAVY 

The present United States nav> was preceded by several pro 
vincial navies and a Continental navy which had their origin in 
the Revolutionary War When the colonists besieged Boston 
the British Government sent supplies to convert the garrison into 
a field army This mobilization brought many transports from 
England to the American coast without adequate naval pro 
tection, and in September, 1775, Wishington commissioned seven 
ships of war and filled his o’wn needs with stores captured 
from the British The most important prize was an ammunition 
ship which enabled him to compel the evacuation of Boston The 
following summer, General Arnold retreating from his repulse 
at Quebec built a flotilla on Lake Champlain with which he de- 


layed the advance of the British army into New York until work 
men could be summoned from Canada to outbuild his navy This 
was then destroyed, but the delay thus incurred caused the Bntish 
invasion to be postponed till the following year, 1777, and by 
that time the conditions in New York had so changed that the 
British force from Canada surrendered at Saratoga This cam 
paign on the lake was m effect the most important American naval 
incident of the war 

As for the State navies most of the individual States availed 
themselves of their sovereign power to establish local navies to 
defend their own commerce and seize British shipping along their 
respective shores The States also issued letters of marque to 
privateers and dealt with prizes in their admiralty courts The 
State navies were local in their activities, but they and the State 
[invatecrs took many prizes which were counterbalanced by Amen 
(an losses to the British fleet and privateers 

The true forerunner of the United States navy was the Con 
tinental navy, authorized by the Continental Congress and oper- 
ated by a Committee of the Congress and then by a Boarci of 
Admiralty including members of Congress These executive or- 
ganizitions, holding only delegated authority, were frequently 
unwarr intably overridden by Congress Congress adopted a dis 
ciplinary hw, the articles of war, abridged and adapted from the 
British law, and as many ot the principal officers and men of 
the new navy had served in the British fleet, the entire ship’s 
organization and administration followed those of the British 
The Committee of Congress carried on its executive work through 
two local supervisory boards which ordered courts martial and 
procured and bought ships Under these at different ports were 
Continental agents to man ships and purchase supplies, ship- 
building agents for construction and prize agents to handle prize 
cases The administrative system was very loose and unsatis 
factory 

The total naval force was at no time over 3 000 men and 20 
ships with 550 guns Ihe British force on the American coasts 
was nearly four times as large The general policy of the com 
mittee was to strike at British commerce, and many prizes were 
mide Such operations kept open communications with France 
and helped to bring about the French alliance Discipline was not 
well established, esprit de corps was lacking and the ships were 
short handed, for the most efficient men preferred privateering 
On the other hand, the British navy was also short handed, for 
the colonials, who had furnished 18,000 men to the navy, m the 
Seven Years’ Wai, were now hostile 

The principal accomplishment of the navy was the victory of 
John Paul Jones in the sinking Hon Homme Richard over H M S 
‘ Serapis ” Although a minor incident of war in itself, it showed 
the late colonials that they were not inferior in stamina to the 
men of the mother country, and was the foundation of American 
naval tradition and esprit de Corps By no formal Act of Con 
gress, but by cessation of appropriations, the Continental navy 
went out of existence after the i^eace of 1783, leaving the victory 
of Jones as a priceless heritage to the future United States 
navy 

Upon the establishment of the Federal Constitution, no need was 
at first felt for a navy, but the depredations of the Barbary 
Powers upon United States shipping caused Congress to authorize 
a fleet under the War Department for the protection of com 
merce The support of commerce is still the governing policy of 
the Navy Departitient, as the attack on hostile commerce was the 
objective of 1776 The six ships of 248 guns laid down under the 
Act of 1794 were designed ancl equipped by the best talent m the 
country and were unequalled in their class A force of nearly 2,000 
officers and men (including marines) was authorized for them 

As these ships approached completion in 1798, Congress created 
a Navy Department under a Secretary of the Navy as a cabinet 
officer, exercising delegated authority from the President as con 
stitutional Commander m-Chief The disciplinary law of the navy 
was modelled after that of the Continental navy With the ap 
pointment of several senior officers from the old Continental serv 
ice, the new one, as was natural, again assumed for American 
ships the customs and organization of the British fleet As for 
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the department itself, the organization and control were very 
rudimentary, and ships and naval stations did much as their 
respective commanders pleased During the administration of 
Jefferson, the organization, however slight, which had been wisely 
laid down under President Washington fell to pieces 
The successes in the quasi war with France in 1798 and the 
squadron operations against Tripoli in 1803-5 completed the for 
mation of the navy Thereafter the United States service had 
standards of its own of squadron administration, of heroic serv- 
ice, and of tradition and esprit-de corps to live up to Just pre 
vioub to the War of 1812 the navy increased its tonnage to 14,260 
ind Its officers and men to 5 500, besides 1,300 marines, the usual 
complement of marines on board ship being about one for each 
gun (although not serving the guns) 

Upon the declaration of war against Great Britain m 1812, on 
account of war measures affecting trade and shipping, the squad- 
ron at New York put to sea without waiting for orders from 
Washington and covered the return of American shipping, besides 
operating successfully against hostile commerce It was well done, 
though the administration could claim no credit There were 
several frigate actions which brought much prestige to the navy, 
but soon the overwhelming might of the British navy drove Amen 
can commerce from the seas, blockaded American ports, destroyed 
American towns and parilyzed American industries The impor 
tint victories of the navy were on lakes Erie and Champlain 
The first cut the lines of communication of the British army in 
Michigan and obliged it to flee to Canada, thus giving America 
permanent possession of the Ohio Valley, and the second turned 
back the British army advancing into New York The country 
was mortified and depressed by the failure of the army to occupy 
Canada and by the coastal raids, but the naval victories together 
with Jackson’s defeat at New Orleans of the veterans of Wei 
lington’s Peninsular army gave full compensation m the exaltation 
of the national spirit As the campaigns in the Mediterranean in 
1803-5 bad knit the navy, so the naval victories of 1812-14 
established the self confidence of the people Thenceforward, the 
nation was independent, not only politically, but in spirit 

Ihe lack of departmental organization made itself evident 
during the war and the Secretary of the Navy resigned under 
pressure The new secretary, William Jones, proposed a complete 
organization based on that of the British Admiralty, yet avoiding 
its defects on the civil side Congress amended his proposal, and 
in 1815 provided for a board of three naval commissioners The 
terms of the act gave the board control of the civil and military 
branches of the navy under the secretary But President Monroe 
decided that the material side should have technical supervision 
by the board and the military side, the “employment” of the 
navy, was something to be cared for by the civil secretary and 
his clerk without naval advice Thus Jones’ effort to provide a 
‘General Staff” to direct strategic operations and training was 
postponed for a century The Board of Navy commissioners set 
to work to centralize naval administration, to draw up regula 
tions and to limit the vagaries of captains by requiring them to 
answer to the department But the board did not give entire 
satisfaction and m 1842 Congress substituted for it a group of 
cml bureaus for the supply and maintenance of the navy 
As in 1815, so in 1842 the original bill provided for an office of 
operations, but Congress saw only the need of creating an organi- 
zation to spend the money it appropriated It did not see that 
It was equally needful to organize for the purely executive work 
of managing the fleet Between the close of the war in 1815 and 
the Civil War m 1861 the navy was chiefly occupied in assisting 
commerce Exploring and surveying expeditions went out over 
the world A commercial treaty with Turkey was initiated and 
Japan was brought mto the circle of western nations A squadron 
was maintained on the coast of Africa for the suppression of 
the slave trade After 1815 the navy «hrunk to under 4,000 men 
and then increased to over 12,000 (with marines), at the time of 
the Mexican War m 1846-7 This war made no great demands on 
the navy although it took possession of California, administered 
the government, and escorted and landed the army at Vera Cruz 
for the march to Mexico City 


I When the Civil War came in 1861 the navy took a great part 
It expanded from about 10,000 men to 60,000 and from 000 
tons of shipping to over 500,000 at the close in 1865 Its pnn 
cipal task was to cut off the Confederacy and its field irmics from 
sources of supply across the ocean This it did by i very tffcctm 
blockade of the coasts and by seizing the control of the Mississippi 
river in conjunction with Grant’s army so that bltlc from th( 
south western area got to the field armies The work was com 
parable to that f the British navy m isolating Germany in the 
World War lor this administrative task the Navy Department 
added new bureaus, but the principal change in organization was 
the appointment of an assistant secretary to direct ojierations and 
practically to assume the duties of a chief of staff When the 
war was finished the office of assistant secretary was abolished 
and the duties of operation of the navy were taken as a side line 
of work by one of the maintenance bureaus 

For nearly 20 years after the war public interest lay in the 
political reconstruction of the South and the economic develop 
ment of the West The navy was neglected and it grew rather 
stale Numbers fell to 10000 and efficiency was not high But 
in the early eighties, public interest revived and by the time of 
the Spanish American War in 1898, the navy hid some hne ships 
and was gaming cftuiency The two battles of Minila and Santi 
ago, in which two hostile squadrons were destroyed with only one 
American killed, made it impossible for Spam to continue the wir 
The policy of the United States and the development of the navy 
were greatly modified by the war, for the country now began to 
realize that it was a world power with trade interests extending 
everywhere But for the moment sea power was not imperative 
and the navy turned to contemplate the possibility of a war with 
Germany and to prepare itself if called upon The navy now grew 
^ rapidly and the fleet developed its organization and administration 
for handling large bodies of combatant ships 
In 1909 Secretary Meyer attempted to perfect the depart 
mental organization by his executive authority without ippeal to 
Congress He grouped the material and personnel bureaus under 
two aides m his office established an inspection system under 
another, and most important, he established an Office of Opera 
tions under a fourth aide to manage the training and employment 
of the fleet The last aide headed a general staff m effect although 
not in name The change was a distinct betterment 
As It became apparent to the Administration after the oi^emng 
of the World War in 1914 that it was necessary at least to be 
able to make a show of force, Congress m 1915 completed the 
organization of the department by establishing an office of naval 
operations for the direction of the fleet after the bureaus of 
maintenance had supplied the raw materials in ships and men 
The following year, 1916, at the request of the President Con 
gress authorized 16 capital ships of the largest size, and for the 
former method of promoting officers by seniority, it substituted a 
system of selection by merit, a measure of far reaching efficiency 
After the United States entered the war m 1917, the navy per 
sonnel was increased from some 75 000 (including marines) to 
eight times as many, including reserves in service No major naval 
action occurred after American entry to the war, but the American 
navy added a squadron to the British Grand Fleet, hid a huge 
system of mines in the North Sea, and swept them up after the 
war, escorted convoys off Ireland and in the Mediterranean, and 
transported army stores and about 1,000,000 soldiers to France 
After the armistice, the navy was rapidly reduced to its present 
(1929) figure of 112,000 officers, men and marines 
Soon after the entrance of America into the World War, the 
shipbuilding programme of 1916 was at the request of Great 
Britain temporarily laid aside to build torpedo boat destroyers 
merchant ships and other types of craft which the allies lacked 
The building programme of 1916 was resumed after the armistice 
When the new Administration took office in 1921 it invited Great 
Britain, France, Italy and Japan to a conference on the reduction 
of naval armaments to meet at Washington in November 1921 
At the assembly the American delegation proposed to sacrifice 
the greater part of the 1916 programme and reduce the battle 
I ship tonnage of this country immediately and Great Bntain later 
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to 525,000 tons and that of Japan to 315,000 tons with corre- 
sponding limitations in all other classes of combatant ships This 
was promptly accepted by Great Bntain as to battle ships, but 
she refused to cut her cruisers France refused to abolish sub- 
marines and Japan limited fortifications in the western Pacific 
outside of Japan proper, thus altering the value of the 553 
ratio proposed by the United States No new ships were author 
izcd for several years By 1926 many of the U S cruisers were 
old Tncl obsolete and several cruisers of the largest size fiermitted 
by treaty (10,000 tons and 8 inch guns) were authorized 
ihere was discussion on armaments at Geneva m 1926 Conver 
sit 10ns then followed between representatives of America and 
(xreit Britain and, is an agreement seemed possible to the Presi- 
dent, he called a conference at Geneva m 1927 between the five 
powers, but only Great Britain and Japan accepted Contrary to 
the American cxiiectation the British delegates proposed changes 
m the Washington Treaty which were refused, and no agreement 
could be reached as to cruisers, as the British desired a large total 
number and the United States large individual ships, each coun 
try’s demands being based on her geographical needs The follow- 
ing irc the ships and tonnage of the American Navy (1929) 


Table of Combatant Ships of the United States Navy 


(i)C lasses limited by treaty 


No 

Ton 



nage 

H ittle ships built rtarly for strviu 

18 

S 

\ircraft carriers, built, ready for service 

3 

78 700 

Vircraft earners appropuated for 

1 

1 5,800 

Ml Lh( above ships arc under ’o yc irs of aj^c sme c date of completion 

( ) Classes unlimited by treaty 

( raisers building, appropriated for or authorised 

2? 

230 000 

( ruisirs, completed, ready for service 

32 

254,425 

Of the above Imishtd c nusers, 22 of 179,425 tons are over 20 years 
of agt and incflcc tivc owing to detenoi ition of material and obs > 
lesieme of design The 23 cruisers building are largely to replue 

these old ships 



Destroyers, under 16 vt xrs of 



age since ( omplction 

260 

310,420 

ovei ellictive age of 16 years 

Subnuriius, under 1^ years of 

10 

7,gS6 

age since eompletion 

loS 

81 S07 

over elTcetive age of 13 ycirs 

14 

buihlmg 

1 ight mine lavers under 16 years of age 

2* 

S,S2o* 

smee eompletion 

Mine 1 lye rs unde r 20 yeais ol 1 

14 

16,671. 

binec eompletion 

2 

7,600 


rheru arc miny other auxiliary ships belonging to the navy as 
tenders, hospital ships fuel ships and supply ships of various kinds 
which arc not usu illy considered as combataril ships lUhough most have 
a slight armament 

'♦‘E\clusivc of 3 whost design is not >ct ipprovtd 
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(1910) , B A Fiskt The Navy as a fighting Machine (1916) , A T 
Mahan Interest of America m Sea Power (1917), Josephus Daniels 
The Naiv and the Nation (1919), H F Krafft and W B Norris, 
S(a Powtr m American History (1920) , W S biras and B J 

Htndnck 7 hi \ ictory at Sea (1920), A Cleaves, A History of the 

Transport Sirvtce (1921) G R Clark, A Short History of the 
fhiited Statis Navy (1927) , U S Naval Intelligence Office, Information 
( oncerning the Vmted States Navy (1925) , R W Neeser, Our Many 
\ dfd Naiy (1914) and Ship ^ame5 of the United States Navy (1921) , 
H Williams, 7 he United States Navy A Handbook (1911), H C 
Ihwattr, Sea-Power tn iht Pacific (1921), F S Hill, The Romance 
of the imertran Navy (1910) , F Green, Our Naval Heritage (1925) » 
B A Fiske, From Midshipman to Admiral (2 vol , 1919) , J D Long 
7 he New “American Navy ( vol 190*?) , J R Spears, History of Our 

\avv (4 vol 1897) , A T Mahan The Major Operations of the 

\avies m tht War of American Independence (1913), and Sea power 
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AVIATION ORGANIZATION IN THE UNITED STATES 

The three services in the United States, the army, navy and 
Marine Corps have their own aviation forces which work with the 


service to which they are assigned and upon the specific problto 
for which they are trained 

The bureau of aeronautics of the navy department, as its desig 
nation implies, is one of the major departments under the secre*- 
tary of the navy and the chief of naval operations The Bureau 
of Aeronautics is charged with the procurement of aircraft and all 
accessories necessary to operate them, and naval aviation oper 
ates as a part of the fleet at the direction of the secretary of the 
navy, the assistant secretary of the navy for aeronautics and the 
thief of naval operations The chief of the Bureau of Aeronau 
tics, in conjunction with the heads of his vanous sections, sub 
mits recommendations as to the type and number of aeroplanes 
required, the use to which they will be put and the extent to which 
they will be utilized to assist m successfully carrying out all naval 
missions Aviation in the navy is generally considered to be a nec 
tssary part of the nav^^ rather than a separate organization work 
mg in conjunction with it An air force, with naval aviators and 
suitable aircraft, accompanies the fleet at all times and instead of 
performing missions of its own, simply supplements every phase 
of naval operation 

The aviation organization of the army is almost identical with 
that of the navy and is termed the Army Air Corps It is charged, 
as is the bureau of aeronautics with procurement, and questions 
of operations, etc , arc handled through the chief of staff of the 
United States army Practically the only difference between 
the organizations of the two services is that all army personnel 
on aviation duty arc attached to the Air Corps, while the navy 
has no similar organization within the naval service m general 
to which personnel is attached 

The United States Marine Corps has an aviation branch whose 
duties are similar to both those of the army and navy and 
which IS conducted m almost exactly the same way as naval 
aviation 

The mission of aviation in the three services differs widely as 
the army aircraft operate primarily over land and have in a 
majority of cases only land problems to consider Naval avia 
tion operates almost altogether with the fleet and along the roasts, 
and although practically all of their missions are carried on at 
sea, naval aviators are trained in land plane flying in prepara 
tion for duty on carriers Aviators in the Marine Corps arc 
trained primarily for expeditionary duty, which consists of a 
combination of both land and sea flying During the World War 
this aviation branch under the command of the United States 
navy, operated land planes against inland objectives in conjunt 
tion with the British navy In the future it must be prepared to 
carry out similar missions, aqd also to operate from the decks of 
carriers or the surface of the sea in connection with the landing 
of forces on hostile territory, where it may be called upon to use 
cither land or seaplanes 

The services have been criticized on numerous occasions for 
duplication of effort in the procurement of material and con 
sequent useless expenditure of large sums This statement is 
without foundation, as excellent co operation is maintained 
Each service is kept informed of the activities of the others by 
means of an exchange system and any special information re 
quired is furnished upon request Any duplicition which exists 
takes place in connection with projects which are of such wide 
scope that the results cannot prove to be other than beneficial 
In the opinion of the majority the aviation forces of the United 
States are allocated m a manner that will best increase the 
efficiency of the armed forces as a whole and strengthen the dc 
fence of the nation See also Air Forces (H C M ) 

Biblioorapiiy — Reports of the Bureau of Aeronautics are included 
in the Annual Reports of the Secretary of the Navy and those of the 
Air Service in the reports of the Secretary of War See also Department 
of Defense and Unification of Air Service (Hearings before the Com 
mittee on Military Affairs, House of Representatives, 69 i» 1926) , 
W Mitchell, Winged Defense (1925) , A Sweetser, The American Air 
Service (1919), T M Knappen, Wings of War (1920) 

IX CONSTITUTION AND GOVERNMENT 

An account of the governmental system of the United States 
must be largely descriptive of the organization of National and 
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State Governments But it must also analyze certain of the 
fundamental characteristics that distinguish the United States 
Government from other Governments Bearing this two-fold 
object m mind, it will be convenient to discuss the general char 
actenstics first, and to follow with a descnption of governmental 
organization Under this plan, the discussion of the Constitution 
and Government of the United States is organized as follows 

1 The Federal system 

2 Written Constitutions 

3 Judicial construction of written Constitutions 

4 Separation of powers 

5 Presidential system of Executive organization 

6 The National Government 

7 The State Governments 

S Local Government in the Stites 

9 The Party system 

1 THE FEDERAL SYSTEM 

By the Declaration of Independence m 1776 the thirteen 
American colonies of Gre it Britain expressed their action as that 
of “these united colonies,” but the terms of the declaration im 
plied that each became an mdependent State The thirteen united 
in declaring independence and m the conduct of war, though their 
CO operation was ineffective Ihe Articles of Confederation, 
adopted in 1781, constituted 1 legal symbol of union, but the 
Central Government under these articles had no coercive power 
over the States, and no power whatever capable of exercise 
directly upon the citizens of the States The national Constitu 
tion framed m 1787 and put into effect in 1789, was intended to 
remedy this situation by creating i Central Government with 
large powers and with authority to exercise these powers, not 
merely upon the States but directly upon all citizens of the 
country When the first Congress of the United States under the 
Constitution of 1787 assembled in New York in April, 1789, the 
Union had a membership of eleven Statts North Carolina and 
Rhode Island soon joined their sisters of the original thirteen 
States The thirteen have now grown to forty eight 

Share of States in the Government of the Nation. — ^Under 
the Federal principle in the United States, the States, as such, 
arc constitutionally guaranteed their territorial integrity, and 
are expressly recognized as units in the organization of National 
Government They have equal representation in the United 
States Senate They are treated as units in the election of presi 
dent and vice president, and of members of the Federal House 
of Representatives They h ive a decisive share in the amendment 
of the Constitution of the United States 

When the National Government was being formed a sharp 
conflict of interests arose between the small States and the large 
States The smiller States contended for complete equality 
among the States in the organization of the National Govern 
ment, and the larger States contended for influence in proportion 
to population A compromise was reached by which the States 
are equally represented in the United States Senate irrespective 
of population, and in proportion to their i>opulation in the House 
of Representatives By the terms of the Constitution no State 
may without its consent be deprived of its “equal suffrage in 
the Senate ” 

Representation in the National House of Representatives is 
based upon population Under the Constitution, each ten years, 
after the decennial Federal census, the Congress of the United 
States determines how many members will constitute the House 
of Representatives, though there has now been no re apportion- 
ment since 1911 This number is then divided into the total 
population of the forty eight States In this manner a ratio of 
representation is obtained Each state is entitled to as many 
representatives as this ratio is contained m its population, al 
though each State, no matter how small its population, is en- 
titled to at least one representative After the division of the 
representative ratio into the population of each of the States, 
large fractions of population may remain, and the states having 
the largest remainders have in the past received additional repre- 


sentatives, as long as the number agreed upon was not exceeded 
In the election of the president and vice president of the 
United States, the framers of the national Constitution provided 
for so called electoral colleges Each State chooses a number ol 
presidential electors equal to the number of Us members in the 
National House of Representatives, plus its two senators Tht 
plan of the Constitution was that these elect ois should aetuillv 
exercise a choice as to who should be president However, ilmost 
since the beginning of the Government candidates for the prcsi 
dency and vice-presidency have been nominated by the gre u 
fiolitical parties of the country in advance of the choice of 
electors These political parties also nominate within each State 
their candidates for presidential electors The candidates of any 
party for electors are definitely pledged in advance to vote for 
the candidates nominated by that party for president and vice 
president For this reason, everybody knows who will be presi 
dent immediately after the November election at which the 
electors themselves are chosen In this respect, unwritten liw 
developed by usage, has altered the operation of the written tixt 
of the Constitution In recognition of the fact that presidcnlul 
electors are merely a device for casting a certain number of 
votes allotted to the State, Iowa, Nebraska Wisconsin and Illinois 
provide for a direct vote for candidates for president and vice 
president, and omit from their ballots the names of candidates 
for presidential electors 

The great political parties nominate candidates m national 
nominating conventions, which usually meet m June or July 
preceding the November election for the choice of presidentnl 
electors These conventions arc composed of delegates chosen 
either by primary elections or by party conventions m the States 
In the Democratic convention each State is represented by a 
number of delegates equal to twice the number of the State’s 
combined representation m the Senate and House of Reprt 
sentatives of the United States In the national Republican con- 
vention the representation of the States in the two houses of 
Congress is taken as a basis, but reductions are made in the 
number of delegates from States having small Republic in votes 
The Statts may, however, properly ht regarded as units in the 
machinery for nominating party candidates And m the nomina 
tion of presidential candidates, a populous state wields a large 
influtnce — an influence greatly magnified if the State is both 
populous and politically doubtful 
Two methods are provided for amending the Constitution of 
the United States An amendment may be proposed by two thirds 
of the members of both houses of Congiess and goes into effect 
when ratified by the legislatures of three fourths of the States, 
or by conventions in three fourths of the States, as Congress 
shall determine Congress is required by the Constitution to call 
a convention for proposing amendments, on the application of 
the legislatures of two thirds of the several States No con 
vention has ever been called, and Congress has always provided 
for the ratification of Federal amendments by State legislatures 
rather than by conventions called for this purpose The machinery 
employed m the adoption of all the nineteen amendments to the 
Constitution of the United States has been (i) proposal by two 
thirds of both houses of Congress and (2) ratification by the 
legislatures of three fourths of the States 
The States as governmental units still have a decisive influence 
with respect to any change in the National Constitution In other 
respects, so far as they influence the organization and Govern 
ment of tie nation, they have tended to become merely units 
for national election purposes The State has to a large extent 
lost its political individuality as a unit in the Government of the 
nation The decreased political importance of the State as a unit 
in national affairs is due mainly to the development of rapid 
means of travel and of communication The constant ‘shifting 
of population from one State to another has prevented tht newer 
States from developing the solidarity possessed by the original 
thirteen The very increase m the number of States has reduced 
the importance of each as a unit m the National Government 
Not only this, but, since the establishment of the Federal 
system, national politics has dominated The ambitious political 
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leader looks to advancement from State to national office Nomi- 1 ferred on the Executive and Judicial Departments of the United 


nations for the presidency are the most conspicuous prizes m the 
political organization The popular election of United States 
senators by each State under the Seventeenth Amendment has 
Itself tended to reduce emphasis upon the state as a political 
unit, and to treat it as merely an electoral area in the organization 
of the National Government While the States still determine 
affirmatively who shill vote in State and national elections, the 
I iftecnth and Nineteenth Amendments forbid discrimination on 
account of nee, color, previous condition of servitude or sex, and 
the United States Supreme Court has recently held that the 
I ourtcenth Amendment forbids State legislation with respect to 
like discnminitions in party primaries Of all the States, Maine 
alone still adheres to a date for State elections different from that 
for national elections As soon as national and State elections 
came generally to be held upon the same day we had a full 
establishment of the dominance of national pohtics 
Powers of the States and Nation — In powers within their 
own borders and in senatorial representation the States are equal 
The States under the I edcral system are units in the formation 
of a nation not Governments independent of a nation Before 
the Civil W ir a number of conflicts arose between National ind 
State i>ower, in which first one group of States and then another 
asserted its authority to proceed independently of the nation 
Pennsylvinii, Massachusetts Virginia and other states m turn 
opposed the supremacy of National power under the Constitu 
tion The Civil War settled finally and conclusively that the 
States are merely units, although indispensable units, in the 
formation of a single national organization 

The limitations imposed upon the States by the Constitution 
of the United States charly indicate the purpose to establish a 
single national organization, with the States as units in that 
organization States are forbidden, without the consent of Con 
gress, ‘ to keep troops or ships of war in time of peace, enter 
into any agreement or compact with another State or with a 
foreign power, or engage in war, unless actually invaded, or in 
such imminent danger as will not admit of delay ’’ They are for 
bidden to enter into treaties, alliances, or confederations These 
types of limitations upon the States indicate a deftmte purpose 
to deprive the States of iny independent existence as organiza 
tions m themselves and this purpose is supported by the language 
making the “Constitution, and the laws of the United States 
which shall be made in pursuance thereof, and all treaties made 
or which shall be m ide under the authority of the United States,” 
the supreme liw of the land 

The powers of the National Government are such as are granted 
to it bv the Constitution of the United States They must be 
found within the terms of that document It has no others This 
basic principle was implied but not expressed in the Constitution 
as iirst adopted So important was its expression in the Constitu 
tional text regarded that the Tenth Amendment, adopted in 
1791, provides that “powers not delegated to the United States 
by the Constitution, nor prohibited by it to the States, are re 
served to the States respectively, or to the people ” The States 
gave up certain powers in establishing the National Government 
They set out these powers m a written document, and expressly 
reserved all othtr powers to themselves or to the people The 
powers of the nation found within the terms of this written 
document arc superior to the powers of the States 
W ho IS to determine, in case of doubt or conflict, whether such 
a superior power asserted by the Government of the United 
States IS within the terms of the Constitution? Before the Civil 
War, States often asserted the authority to determine for them 
selves what powers belonged to the National Government, but 
such assertions were unsuccessful Since 1816 the legal principle 
has been established that the line between National and State 
powers IS to bt drawn by the United States Supreme Court, an 
organ of the National Government 
What are the powers granted to the nation? Express powers, 
couched in most cases in broad language, are conferred on Con- 
gress, by a series of seventeen paragraphs in Article I, section 8, 
of the Constitution In even more general terms powers are con- 


States In only one case is the power granted to the National 
Government expressed as an exclusive power Certain powers are 
of such a character that they must be exercised exclusively by 
the National Government, as for example, the levying of Federal 
taxes, borrowing money on the credit of the United States, con 
stituting Federal tribunals inferior to the Supreme Court, and the 
establishment of a uniform rule of naturalization Others are 
made exclusively National by Constitutional prohibitions upon 
the States The Federal power to com money is supplemented by 
forbidding States to com money The Federal war powers are 
made exclusive by prohibitions upon the States The federal 
treaty making power is supplemented by forbidding State treaties 
and by inhibiting State compacts without the consent of Congress 
Other powers are of such a character that they may be exercised 
by either of two Governments, but not by both The grant of 
such a power to the National Government makes it exclusive 

Of necessity, many of the powers granted to Congress are not 
exclusive In such matters, States may exercise power also, pro 
vided Stite action does not conflict with the superior powers of 
the National Government in the same held Congress has com 
plete power to regulate binkruptcies, but during a good part of 
the time since 1 789 there has not been a 1 ederal bankruptcy law, 
and the matter has been left to the States Congress has only m 
small part exercised its power to fix the standard of weights and 
measures, and there is valid State legislation upon this subject m 
all the States The Constitution itself expressly provides for 
concurrent authority over the mihtia, and the Eighteenth Amend 
ment expressly confers the concurrent power of enforcement 
upon “the Congress and the several States ” Under a general 
grant of power to regulate interstate commerce. Congress has 
full power, but the states may legislate m regard to local needs 
and circumstances, unless Congress otherwise directs 

Although all powers of the National Government must be 
found within the terms of a written document, this by no means 
implies that all powers must bt expressly granted by that docu 
ment The Constitution of the United States grants a number of 
important powers in broad terms to Congress and to the other 
departments of the National Government It further empowers 
Congress “to make all laws which shall be necessary and proper 
for carrying into execution the foregoing powers and all other 
powers vested by this Constitution in the Government of the 
United States, or m any department or officer thereof ” 

Throughout the earlier decades of Government under this 
Constitution, jxilitical and legal contests centred about the mean 
ing of the words “necessary and proper,” one party emphasizing 
the word ‘necessary” as narrowing the powers conferred and the 
other the word “proj>er” as broadening them The rule of broad 
and liberal construction announced by Chief Justice Marshall in 
1819 has prevailed 

“Let the end be legitimate, let it be within the scope of the 
Constitution, and all means which are appropriate, which are 
plainly adapted to that end, and which are not prohibited, but 
consistent with the letter and spirit of the Constitution, are con- 
stitutional ” 

Substantially all powers not National belong to the States, and 
such powers must be determined in large part by a process of 
subtraction Naturally no precise result can be obtained when 
the powers to be subtracted are based on broad implications and 
are not dehnitely determined The important national powers 
with respect to interstate commerce, taxation, treaties, post offices 
and post roads, and maritime jurisdiction, have been construed 
broadly, almost without exception ^ 

For more -than a century the United States Supreme Court has 
been engaged in determining the line between National and State 
p>ower This is a continuing duty It is impossible to draw any 
definite or permanent hne between National and State functions 
The steamboat and the railroad, the telephone and the telegraph, 
the aeroplane and the radio have been the potent factors m the 
development of National power Railroad regulation began with 
the States, but has tended to come almost completely under 
National control Rapid progress in this direction has been made 
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Since the creation of the Interstate Commerce Commission in 
1887 The so-called anti trust movement began with the States, 
but restrictive commercial practices have largely come under 
National supervision with the Sherman Anti Trust Act of 1890 and 
the creation of the Federal Trade Commission m 1914 Where a 
problem is national in character its solution will by some means 
fall to the National Government The broad and flexible powers 
of that government are capable of further expansion as new needs 
develop with economic, social and engineering changes 

Along with the increase m National powers and in the activities 
of the National Government has come also a similar increase in 
the functions performed by the State Government With the in- 
creased complexity of modern life, the functions taken over by 
the nation are small as compared with the new activities of State 
Government Stale Governments today do more than ever before 
and cost more m proportion 

Powers of State Governments are broad and comprehensive 
Subject only to the condition that the Government shall be Re- 
publican in form, the States organize their own Central and Local 
Governments and provide revenues for the support of these 
Governments The State Courts administer the great body of law 
affecting the rights of individuals, and for the suppression of 
crime Education, though aided by the N itional Government, is 
under the control of the States and of the Local Governments 
created by them The same statement applies to the construction 
and maintenance of highways, and to the great mass of govern- 
mental details with which the citizen comes in daily contact 
Indeed, the American of to day is still in much the position de- 
scribed by James Bryce forty years ago 

“The State, or local authonty constituted by State statutes, 
registers his birth, appoints his guardian, pays for his schooling, 
gives him a share in the estate of his father deceased, licenses him 
when he enters a trade (if it be one needing a hcense), marries 
him, divorces him, entertains civil actions against him, declares 
him a bankrupt, hangs him for murder The police that guard his 
house, the local boards which look after the poor, control high 
ways, impose water rates, manage schools — all these derive their 
legal powers from his State alone 

Separate Administrative and Judicial Systems of Nation 
and States — Throughout the terntory of each State two govern 
ments operate — the Nation with its administrative and judicial 
organizations for the enforcement of National law, and the State 
with Its administrative and judicial organizations for the enforce 
ment of State law Federal revenues are collected through officers 
controlled from Washington, State revenues are collected by 
independent State and local officers Taxes levied by the two are 
in some cases similar m character The Nation and a number of 
States impose income taxes, but their admimstration is indepen- 
dent Violations of State law are tried and punished m State 
Courts, violations of National law in separate Federal Courts In 
some cases the laws of the two are directed to the same purpose, 
ind are substantially identical The Constitutions of both forbid 
that a person be twice put in jeopardy for the same offence, but 
in legal theory the two Governments are so distmct that one act, 
forbidden by substantially identical laws of each, may bt punished 
by each as a separate offence 

The reasons for this sharp distinction between the two Govern- 
ments are historical The Articles of Confederation (1781-1789) 
sought to act through the Xlovernments of the several States, and 
not directly upon the citizens of the States Government under 
these Articles failed, because each State finally determined for 
Itself whether it would enforce the policies of the Congress The 
National Government, organized under the Constitution of 1787, 
had It thought proper, might have sought to use the States as 
agencies for the enforcement of National law, as is largely done 
under the Federal systems of Germany and Switzerland But 
under the circumstances it was natural to build up an independent 
administrative and judicial system This system has steadily 
grown with the expansion of National activities 

2 WRITTEN CONSTITUTIONS 

Under the Federal system it is substantially necessary to have 


a written document defining the organization of the Central Gov 
ernment, and detennmmg the respective powers of the States and 
the Central Government It was natural, therefore that Articles 
of Confederation should be framed for the creation of the first 
Union of the American States and that when improvement w is 
needed, these Articles should be replaced by the N itional Consti 
tution of 1787 

There was no similar legal necessity that written constitutions 
be framed for the Government of the American States \tt the 
colonies were accustomed to written instruments of Government 
Certain of them operated under Royal Charters Massachusetts 
largely remained under its Charter Government until 1780 Con 
necticut until 1818, and Rhode Island until 1842 In other colonies 
the royal commissions to governors gave some written basis for 
government Moreover, the leaders in the colonies were famihar 
with and largely adherents of the theory that government is a 
result of social compact, and theories of natural rights were strong 

It was therefore natural that, upon separation from England the 
several colonics should embody m written form a declaration of 
their rights and the general organization of their governments 
Before the framing of the National Constitution m 1787 con 
stitutions had been framed and adopted by all the original thirtctn 
States except Connecticut and Rhode Island The framers of the 
National Constitution therefore had before them the texts of State 
constitutions and were familiar with the experience under these 
constitutions Each State is now governed by a written Constitu 
lion 

3 JUDICIAL CONSTRUCTION OF WRITTEN 
CONSTITUTIONS 

The Constitution was regarded from an early date as law of 
a superior order and of a more permanent character than legisla 
tive acts Under the first State Constitutions legislatures were 
the dominant organs of Government They abused their wide 
powers, and helped develop a feeling that legislative authonty 
should in some measure be curbed In New Jersey in 1780 a 
statute was declared invalid as violative of the State Constitution 
Other decisions of this character gradually accumulated Ap 
parently the framers of the Federal Constitution were in 1787 of 
the opinion that it would be the function of the Federal Courts to 
preserve the powers of State and Nation under the Federal Con 
stilution Such a power in the Federal Courts carries with it 
authority, in a case involving the issue, to deelare either a 1 ederal 
or a State law invalid as violative of the Constitution of the 
United States Since Chief Justice Marshall’s opinion in 1803, in 
Marbiiry v Madison ^ the principle of judicial power to declare 
laws unconstitutional has been established m the I ederal system 
The authority of State Courts to declare State laws invalid as 
violative of State Constitutions is equally well established Except 
for a few provisions which are regarded as committed to the 
political organs of Government, it may therefore be said that 
placing language in a written Constitution makes such language 
judicially enforceable as against the legislative bodies Whereas 
Parliament is the supreme lawmaker under the English system of 
government, in the United States the written Constitution as 
finally construed by the courts is supreme Where constitutional 
provisions are clear and precise this supremacy of the Constitu 
tion as judicially construed makes httle difficulty But where 
language is used that is not capable of precise definition as that 
of the Fourteenth Amendment that no State shall “deprive any 
person of life, liberty or property without due process of law,” 
the court m fact determines not only the constitutionality but also 
the wisdom of legislative action 

4 SEPARATION OF POWERS 

National and State Governments in the United States are each 
organized into three departments The theory of separation of 
powers IS formally announced m forty State constitutions In 
the remaining eight State Constitutions and in the Constitution of 
the United States the same constitutional result arises from the 
fact that these nine documents create three departments of gov 
ernment, and vest the legislative power in one, the executive power 
in another, and the judicial power in a third 
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There are no clear lines separating one governmental function 
from another, and the courts have therefore been unable to develop 
any logical lines of division Legislative power having been dele- 
gated to Congress and the State legislatures, the courts frequently 
say that legislative power may not be delegated, but the very 
necessities of modem life have forced m the United States, as m 
England ind on the Continent, the vesting of a large amount of sub- 
ordinate legislative authonty m permanent administrative bodies 
within the executive department In order to avoid terming this 
a delegation, the courts have come to designate such powers as 
''quasi legishtive,” rather than “legislative In the same manner, 
administrative bodies within the executive department have come 
to exercise powers that arc sustained on the ground that they are 
judicial” rather than “judicial” The result is therefore 
not dissimilar from that in countries that have not attempted to 
set up three separate departments through judicially enforceable 
constitutions But such flexibility as develops under the American 
plan comes more slowly, and can be achieved only with judicial 
approval A study of American political institutions must, there- 
fore, always take into account the greater rigidity in governmental 
structure resulting from the constitutional principle of separation 
of powers 

5 PRESIDENTIAL SYSTEM OF EXECUTIVE 
ORGANIZATION 

Ihe Federal Government and the States of the United States 
have adopted the prcsidcntiil system of executive organization, 
as distinguished fiom the cabinet or ministerial system found in 
Englind ind most other countries Under the presidential system 
there is an indc{Kndcnt executive (president or governor) elected 
for a fixed term, and holding office during that term irrespective 
of whether he is or is not in political harmony with both legislative 
bodies or either of them The members of the legislative bodies 
ire elected at fixed times and for fixed terms, and no power is 
vested in the executive to dissolve them or to force elections at 
my other times than those fixed The principle of separation of 
powers as applied m the United States precludes any member of 
the executive department from having a scat in a legislative body 
Under this system the president or governor has real executive 
authority, and in all States but North Carolina has and exercises 
large power to control legislation by an executive \cto The presi- 
dential system pre supposes that the executive and the legislature 
may at times not be in political harmony And in fact this is the 
CISC in many of the states and m the National system In the 
St ites of New York and New Jersev in recent years the governors 
have often been members of the Democratic party, while both 
houses of the state legislature have been controlled by the 
Republican party The jxiwer ordinarily vested m the legislative 
bodies to impeach and remove the executive is judicial in char 
acter, and efforts have only occasionally been made to employ 
the power of impeachment to remove an executive politically 
hostile to the two houses of the legislature Such an effort was 
made, unsuccessfully, to remove Andrew Johnson from the presi- 
dency ol the Umtecl States 

The presidential system is more rigid than the ministerial plan 
of government, but it accords with the American doctrine of 
separation of powers When the country faces a crisis, as during 
the Civil War and the World War, popular sentiment maintains 
political harmony between the President and Congress, and the 
executive tends to become the dominant factor in government 
The presidential system of the United States m fact met the serious 
problems of the W^orld War with less difficulty than did the 
nimistenal systems of England and France 

6 THE NATIONAL GOVERNMENT 

The National Constitution — The Constitution of the United 
States framed m 1787 and adopted in 1789, is a brief and weli- 
dratted document Its influence has been felt not only m the 
United Stitcs, but m the Federal systems of Switzerland, Argen- 
tina, Brazil, Canada and Australia The Constitution outlines the 
organization of the three departments of the National Government, 
defines the powers of that Government, and the relationship be- 


tween the Nation and the States It provides a method of amend- 
ment, and has been nineteen times amended since its adoption 
The first ten amendments, adopted m 1791, were the direct results 
of cnticisms of the Constitution at the time of its adoption, and 
may almost be regarded as parts of the onginal document Of 
the other amendments, the Eleventh, adopted m 1798, overcame 
a decision of the United States Supreme Court to the effect that 
a State might be sued by a citizen of another State The Twelfth 
Amendment, adopted m 1804, corrected a defect m the original 
Constitution as to the method of choosing the president and vice 
president The Thirteenth, Fourteenth ^nd Fifteenth Amendments 
were the immediate outcome of the Civil War The Thirteenth 
abolished slavery, the Fifteenth forbade denial of the nght to vote 
“on account of race, color or previous condition of servitude ” 
The Fourteenth Amendment, regarded for a while by the courts 
as limiting itself to the protection of the freed slaves, has become, 
by expansion of the terms “due process of law” and “equal pro 
tection of the laws,” the means through which the United States 
Supreme Court determines the policy of state enactments m the 
field of social legislation The Sixteenth Amendment m 1913 gave 
Congress an effective power to levy a Federal income tax Popular 
election of United States senators under the Seventeenth Amend 
ment, adopted m 1913, has somewhat reduced the importance of 
the State, as has the Eighteenth (1919) transferrmg the liquor 
problem to the National Government The Nineteenth Amend- 
ment (1920) nationalized women’s suffrage On the whole the 
process of amendment, while to some extent enlarging Federal 
powers, has been less influential in this direction than the decisions 
of the United States Supreme Court 

Congress — ^Legislative power m the National system is exer 
cised by a Congress composed of two houses The two houses 
have grown — the Senate from 26 to 96 members, and the House 
of Representatives from 65 to 435 members 

United States senators are elected for six year terms, and terms 
are so arranged that one third of its members retire each two years 
Since 1913 the elections m each state are by popular vote of the 
whole State, except that temporary appointments to fill vacancies 
are i>ermitted Members of the House of Representatives are 
elected for two years, and the whole membership changes each two 
years Each State is required to be divided into districts equal to 
the number of members it has m the House of Representatives, 
though where additional members are assigned to a State and it 
makes no reapportionment, the idditional members are elected 
from the State as a whole Each member of the House of Repre 
sentatives is required to be a resident of the State from which he 
IS chosen, political and sectional interests make it practically 
impossible for a person to be elected for a district within the 
State m which he does not reside The result is that an able and 
experienced person ceases to be a member of Congress if he fails 
of re election by his district In addition to the elected members, 
territorial delegates sit without vote in the House of Representa- 
tives — two from the Philippines, and one each from Alaska, 
Hawaii and Porto Rico 

During the two year term of members of the House of Repre- 
sentatives, two sessions of Congress ordinarily occur — the so-called 
long session, beginning m December of the odd numbered years 
and adjourning usually m early summer of the succeeding year, 
and the short session beginning m December of even numbered 
years and closing on the succeeding March 4, when the terms of 
members of the House expire Congressional elections take place 
m November of even numbered years, the terms of members 
then elected begin after the succeeding March 4, but the newly 
elected members do not come into regular session until the sue 
ceedmg December, more than a year after their election The 
short session is always composed m part of members who have 
already failed of re election, and who may therefore be said not 
to represent their constituents It is of course possible for the 
president to call the newly elected Congress m special session at 
any time after March 4, and this is occasionally done 

The organization and procedure of the two houses of Congress 
are to a limited extent determined by Congress, and to a Larger 
extent by the size and traditions of the two houses The rules of 
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the Senate permit great freedom of debate, those of the House 
of Representatives restrict debate and expedite business Under 
the Senate rules obstructive tactics may be and are often resorted 
to though such tactics relate m fact to relatively few measures 
The House of Representatives, with its larger membership, would 
be helpless with complete freedom of debate, yet both houses 
iccomplish a large amount of legislative business, as is indicated 
by the passage of nearly one thousand measures at the first session 
of the seventieth Congress which convened December 5, 1927, 
ind adjourned May 29, 1928 

The House of Representatives elects from its own members a 
speaker as presiding officer The vice president of the United 
States is the presiding officer of the Senate The work of both 
houses IS largely done in committee The committee systems of 
both houses developed largely by accident, and many committees 
m each house, once created for important tasks, remained long 
after their usefulness had ceased The Senate m 1921 and the 
House of Representatives m 1927, reorganized their committees 
ind materially reduced their number There arc now thirty four 
standing committees in the Senate and forty seven in the House 
of Representatives Although they may in some cases have dif- 
ferent names, the committee orgamz itions of the two houses 
closely parallel each other Ihere is an appropriations committee 
m each house, committees on commerce and interstate commerce 
in the Senate, and a single committee on interstate and foreign 
commerce in the House, a committee on ways and means in the 
House, and a finance committee with similar functions in the 
Senate Each house has a judiciary committee The committees 
referred to are regarded as of distinct importance, though other 
committees are at times equally powerful The Senate committee 
on foreign relations is peculiarly important, because treaties may 
not be entered into without the concurrence of two thirds of the 
senators 

Committees in each house are controlled by the political party 
having a majority of the members of that house Apfiomtment 
to important committees goes largely to semonty m term of 
service, and a member serving continuously over a long period is 
likely to become chairman of an important committee, if his 
political party is m control Seniority as such naturally plays a 
larger part in the House of Representatives than in the Senate 
with Its smaller number of members, though the business of the 
Senate is in good part controlled by a small group of experienced 
members Leadership in the two houses is always exercised by a 
few members of the politically dominant party In the House of 
Representatives for many years before 1911, the real leadership 
was largely vested in the speaker, who made up the appointments 
to standing committees Since 1911 the speaker has been relegated 
more distinctly to the position of presiding officer, committees 
have been elected by the House itself on the basis of selections 
first made by the party organizations The majority and minonty 
floor leaders have large influence In the Senate there is less of 
individual leadership than m the House of Representatives 

The Federal Executive* — In discussing the presidential sys- 
tem the relation between the president and Congress has been 
generally described There are no constitutional limitations upon 
a president’s succeeding himself, but a tradition exists that a presi- 
dent should not serve for more than two terms, a tradition based 
on the example set by Washington and other early presidents 

The Constitution expressly authonzes the president to make 
certain appointments to office and the expansion of the National 
Administration has greatly increased the number of officers owing 
their appointment to him The more important appointments are 
subject to confirmation by the Senate The United States Supreme 
Court has determined that where power to appoint to office is 
vested in the president this carries with it a complete power to 
remove from office Efforts upon the part of Congress to impose 
restrictions upon the president’s power to remove even his more 
direct advisors led to the effort to impeach President Andrew 
Johnson m 1868, which failed 

The president’s control over the National Executive Admimstra- 
tion IS primarily exercised through the heads of ten executive 
departments, appointed by the president These departments are 


Department of State, Department of the Treasury, Department 
of War, Department of Justice, Post Office Department Depart 
ment of the Navy, Department of the Interior, Department of 
Agriculture, Department of Commerce, Department of Labor 
The heads of these departments are populariv termed a cabinet 
They are responsible to the president, and the extent to which he 
meets with them and seeks their advice rests entirely m his dis 
cretion In addition to these ten departments there are numerous 
boards ind offices The Federal executive organization under the 
president is not systematically organized, and plans for its re- 
organization have been under consideration for about twenty 
years The need for such reorganization has become increasingly 
apparent with the expansion of activities of the National Govern- 
ment The great mass of the lesser employees are selected under 
a merit system, for whose conduct a Civil Service Commission was 
first created in 1883 {See Civil Servicf, Umted States ) The 
finances of the national government have been to a large extent 
systematized through the creation of a bureau of the budget in 
1921, and through an improved committee organization effected 
m the House of Representatives in 1927 for the consideration of 
national appropriations and exioenditures 
The president’s influence m the national government rests upon 
(i) powers granted him by the Constitution and by Icderal 
statute, (2) political factors not found in constitutions or statutes, 
(3) the personality of the president 
The president s position as head of a large executive organiza 
tion, with wide powers of appointment and removal in itself makes 
the position important The authority to veto legislation, subject 
to being overridden by two thirds of the two houses, gives him a 
power that may be employed with effect The authority to recom 
mend measures to Congress is only of such value as may be given 
to It by the position and influence of the president making the 
recommendation He is charged with the conduct of foreign 
relations though here his authority is materially cnpipled by the 
requirement that two thirds of the senators concur m treaties 
But the president’s political position is equally as important as 
his constitutional power He is in effect the chieftain of his party 
He IS also the one outstanding figure m American politics His 
utterances are news, and appear conspicuously in every newspaper 
in the country These factors supplement his constitutional 
power, and make it possible for him to occupy a dominant posi 
tion in the Federal system 

The possibilities of exercising power are great The extent to 
which power is actually exercised depends upon the personality 
of the president and his capacity for pohtieal leadership The 
influence of the presidency vanes with the man who occupies the 
office and with the circumstances that surround him In time of 
war, as under Lincoln and Wilson, the presidency dominates 
Andrew Jackson dominated in a time of peace James Bryce in 
1886 said that leaders are not chosen for the presidency, but real 
and dominant leadership has m recent times been exercised by 
Cleveland, Roosevelt and Wilson The possibilities of the presi 
dency were well expressed by Woodrow Wilson before he came 
to that office “The President is at liberty, both m law and con 
science, to be as big a man as he can His capacity will set the 
limit, and if Congress be overborne by him, it will be no fault ot 
the makers of the Constitution, — ^it will be from no lack of con- 
stitutional powers on its part, but only because the President has 
the nation behind him, and Congress has not He has no means 
of compelhng Congress except through public opinion ” 

Little need be said about the vice president His chief official 
duty IS to preside over the Senate, though he has substantially no 
influence in the dehberations of that body The machinery for 
nominating party candidates ordinarily chooses a vice presidential 
candidate almost purely on the basis of political expediency, and 
with little consideration of the fact that the vice president may 
succeed to the presidency Yet within the past thirty years two 
vice-presidents — Roosevelt and Coolidge — succeeded to the presi 
dency as a result of death, and then were elected to the office 
The Federal Judiciary — ^The Constitution of the Umted 
States provides for a Supreme Court “and such inferior courts 
as the Congress may from time to time ordain and establish ” 1 or 
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the enforcement of Federal law, Congress has provided a complete 
judicial system paralleling that of the states The judges of these 
courts are appointed by the president of the United States, and 
hold their offices during good behaviour 1 hey are removable only 
by the cumbersome machinery of impeachment 
At the htad of the judicial system is the Supreme Court of mne 
judges, which sits at Washington There are nine Circuit Courts 
of Appeal, each with at least three circuit judges, and to each 
circuit IS assigned a Justice of the United Stites Supreme Court, 
though pressure of business has now made it impossible for judges 
of the Supreme Court to go on circuit The Distnct Court is the 
court of original jurisdiction In erecting districts for the organ 
ization of this court, state lines are regarded The smaller States 
constitute single districts, the larger are divided For the dis- 
tricts m which I cderal judicial business is especially heavy, more 
than one district judge is provided For example, four distriets 
with tiftecn judges exist in New \ ork There are more than eighty 
districts, with i''9 judges, and the number of judges constantly 
increases The enforcement of the Federal Prohibition Act has 
enormously increased the business of the Federal Courts, and has 
forced an increase in the number of judges In addition to the 
gencr il system of courts here outlined there are a Court of Claims, 
Court of Customs Appeals, and Federal Courts for the District 
of Columbia and the territories 

With the two systems of courts — Federal and State — exercising 
jurisdiction over the same territory, it is necessary that there be 
teriain principles as to their relationship Such principles may be 
briefly summarized is follows 

(1) Upon questions of I ederal constitutional law, the 
United States Supreme Court is the final court of review If 
the highest court of a State holds a 1 ederal statute or treaty 
to be invalid or a State statute valid that is alleged to violite 
the I ederal Constitution or 1 ederal statutes, the losing party 
has a right to a final decision by the highest Federal court 
Where Federal constitutional issues are otherwise involved in 
State courts, the United States Supreme Court, may, m its 
discretion review the state decision 

(2) All cases involving the enforcement of the criminal 
law of the Federal government are tried in the I ederal Courts 

(0 Cases of admiralty and maritime jurisdiction and 
bankruptcy proceedings are tried in the Federal Courts 

(4) Under I ederal statutes the Federal Courts alone have 
jurisdiction of suits against the United States, and of suits for 
the enforcement of 1 ederal revenue, immigration, and other 
similar laws directly affecting the administration of the 
Federal Government 

(5) In civil cases involving as much as $3,000, and (a) 
arising between citizens of different States or (b) ansmg 
under the constitution laws or treaties of the Umted States, 
tht parlies have the choice of suing either in State or Federal 
Courts, but if the plaintiff sues in the State Court, the de- 
fendant may transfer the cast to the I ederal Court 
Through Icgishtion of an effort has been made to reduce 

the number of cases that must be decided by the United States 
Supreme Court That court has a limited original jurisdiction, the 
most important cases of such jurisdiction being cases to which a 
state IS a party Cases not infrequently arise m which one State 
sues another State Aside from its original jurisdiction, cases 
come to the United States Supreme Court either from the highest 
State Courts or from the lower I ederal Courts The decisions of 
the United States Supreme Court are of primary importance in 
the fields of constitutional and public law 

7 THE STATE GOVERNMENT 

The forty eight State Governments of the United States have 
certain common characteristics Fach State is legally the equal 
of every other State in the Federal system Each controls the 
organization of its own State and Local Governments Each has 
a written Constitution providing for three departments of Gov- 
ernment, with a legislature of two houses elected by popular vote, 
and a popularly elected governor as head of its executive depart- 
ment Each State has a judicial system not essentially dissimilar 


m external organization from that of the other States Each State 
has created local governing areas for the performance of certain 
functions The Government of each State and of its important 
local areas is controlled through pohtical parties organized on a 
National basis 

Superficially, all the forty-eight State Governments appear to 
be more or less alike, and appear to be doing the same things The 
constant shifting of population has prevented the development 
of sharp differences in governmental organization Not only this, 
but from one state to another there has been a great deal of copy 
ing of political and legal institutions However, each State is 
distinguished from its fellow States, not only in size and popu 
lation, but also m location, climatic conditions and resources 
and these differences reflect themselves m the pohtical and govern 
mental organization of the States 

The State Constitution. — The Constitutions now in force in 
the forty eight States vary a great deal m length and in content 
Some were adopted m an earlier period, and some bear recent 
dates The Constitution of Connecticut, adopted m 1818, to 
gether with subsequent Amendments, requires only about sixteen 
printed pages, the Louisiana Constitution of 1921 requires ninety 
pages The present Constitutions of Oklahoma, Cahfomia and a 
number of other States are highly detailed Massachusetts still 
boasts that it is governed by the Constitution of 1780, but this 
Constitution has been altered in form by so many Amendments 
that it would hardly be recognized by its original framers By 
Amendment or by the adoption of new Constitutions, the States 
have steadily readjusted their institutions to meet changing needs 
The National Constitution has proved a model for much of the 
development m the field of State constitutional history, particu 
larly with reference to the establishment of three co ordinate 
departments of Government 

In most of the States the State Constitutions organize three 
departments of government in some detail They contain elabor 
ate declarations or bills of rights, and most of them contain pro 
visions regarding the organization of local government Limita 
tions upon the power of State legislatures have multiplied 
Moreover, the framers of Constitutions arc inclined to include 
in these documents regulations of any matters of great public 
interest at the time The State Constitution has in this way come 
to contain many matters of temporary detail, and such detail 
requires frequent amendment 

The State Constitutions provide for methods of change The 
methods employed are three (i) constitutional conventions, (2) 
legishtive proposal of amendments, (3) proposal by popular 
initiative petition All but twelve of the Stale Constitutions 
expressly provide for constitutional conventions m all of these 
twelve except Rhode Island it is recognized as proper to employ 
conventions for constitutional change Ordinarily conventions 
assemble as a result of popular vote, and submit their recom 
mendations for popular approval 

Proposals of constitutional amendment may be made by the 
legislatures in forty seven States In New Hampshire changes 
may be made only by constitutional convention Methods of 
amendment through legislative proposal vary in the forty seven 
States, but in all except Delaware a legislative proposal of 
amendment must be submitted to and approved by popular vote 
before it becomes effective Details of the amending process 
vary In some States, as Cahfomia, Louisiana, New York, the 
adoption of amendments through legislative proposal is easy, in 
others, as Illinois, Indiana and Minnesota, the constitution is 
substantially impossible to amend 

The proposal of constitutional amendments through popular 
initiative petition, foUowed by popular vote, is a fairly recent 
development, but this plan has now been adopted by thirteen 
States In these States also, there is a varying ease or difficulty 
m employing the plan of amendment In Oregon and four other 
States it IS as easy to amend the Constitution through initiative 
petition and popular vote as it is to enact a statute through the 
same devices In each State that has adopted the plan of popular 
initiative, this plan has merely been added to the two already 
existing devices of constitutional conventions and proposal by 
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legislative action By the three methods of change more than 
1,500 amendments were proposed m the forty-eight States between 
1900-20, of which about three out of hve were adopted 

The State Legislature — In all of the American States, legis 
lative power is exercised by a body composed of two chambers 
Constitutional amendments for the organization of a legislative 
body composed of but one house were proposed m Oregon m 
1912 and 1914, in Oklahoma in 1914, and in Anzona in 1916 
All of these proposed amendments failed 

The smaller house of the legislature is in all of the States called 
the Senate All but eight of the States call their larger house a 
House of Representatives , but the eight have such varying titles 
as Assembly, General Assembly, and House of Delegates Nearly 
half of the States use the term Legislature to designate the two 
houses together, but twenty use the term General Assembly, 
and three use the term Legislative Assembly Massachusetts 
still uses the term General Court, which was first employed in 
the Colonial Charter, and New Hampshire uses the same term 
In view of the fact that the legislative bodies have somewhat 
varying names in the several States, it has been customary to refer 
to the larger of the two houses as the lower house, and to the 
smaller as the upper house 

To a large extent the exact number of members of the two 
houses, or of one of the two houses, is left to legislative determi 
nation, subject to constitutional restrictions Ihe size of the two 
houses varies a good deal from one State to another The Min 
nesota senate is the largest, with sixty seven members, and that 
of Delaware the smallest with seventeen Ihe size of the lower 
house ranges from thirty five in Delaware to four hundred and 
fourteen in New Hampshire The membership of the lower 
houses is especially large in several of the New England States 
because of the system of town representation, but in these States 
the Senate is relatively small 

In a majority of States, senators are elected for four years 
and representatives for two years In some States, one half of 
the members of the Senate are elected every two years, so that 
the Senate has continuous membership, as contrasted with the 
House, whose membership is chosen as a whole at each election 
In Alabama, Louisiana, Maryland, South Carolina, and Missis 
sippi, however, four year terms have been provided for members 
of both houses , and a number of States have a two year term 
for members of both houses 

In some States financial measures must originate in the lower 
house, and in most of the States the Senate has certain powers 
with respect to confirmation of executive appointments The 
provisions for impeachment of public officers also ordinarily 
prescribe that charges shall be brought by the lower house and 
tried by the Senate But on the whole it may be said that, from 
the standpoint of legislation, the two houses of the American 
State Legislature have equal powers and do not represent different 
points of view in the community Distinct differences that existed 
in many States m earlier times have substantially ceased to exist, 
although in a number of States differences in territorial repre 
sentation have grown up 

In the earher State Governments the substantially equal repre- 
sentation of local areas was not grossly unfair, because of the 
absence of great inequalities m their population To a large 
extent, the idea of geographical representation survives in a 
number of States The lower houses of Connecticut, New Hamp 
shire, and Vermont, and both houses of Rhode Island, are based 
upon town representation, and with the growth of large urban 
communities this basis has become highly unequal In 1920, 
New Haven with 162,000 inhabitants, had two representatives 
in the lower house of the Connecticut legislature, but so also did 
the town of Union with 257 inhabitants Such inequahty is not 
confined to New England 

The present representative system is the result of two con- 
flicting forces In most of the States some attention is paid to 
local governmental areas It is common for constitutional pro 
visions to forbid the crossing of county boundaries in the estab- 
lishihent of representative areas On the other hand, the principle 
of equal representation upon the basis of population has steadily 


developed The more common plan today is to provide for the 
periodical reapportionment of membership in the two houses 
upon the basis of population Delaware, however, fiermits a re 
apportionment only by constitutional change, and other Stites 
while providing for periodic^ reapportionment, limit the basis of 
representation in such a manner as to preserve an inequahty 
Members of the State legislature art chosen from local districts 
by popular vote Proportional representation has been proposed 
but has not been adopted by any State All States adopt the 
plan under which a candidate is elected who receives i plurihtv 
of the votes in his district, though Illinois since 1870 has pro 
vided for three members of the lower house in each electoral dis 
trict, and that each voter may vote for three or cumulate his 
votes for one or two candidates 
Under the first State Constitutions provision wis generally 
made for the annual election of members of legislative bodies 
and for annual legislative sessions 1 requent and regular ses 
sions of the legislature were deemed essential safeguards of popu 
lar rights, and were at this time thought sufficient saftguirds 
Most State legislative bodies now meet in Januiry of odd years 
and Constitutions ordinarily pirescribe the number of days for 
which the session may continue In Alabama the State legisl iturc 
meets in regular session only once each four ytirs 

As IS the case with Congress the work ot state legislatures is 
largely done through committees There is little ot an effective 
legislative program or of organized leadership m the two houses 
An efficient and influential governor occasionally exercises a dis 
tmet leadership in important matters of constructive legislation 
but over legislative enactments in general his influence is negi 
tive rather than affirmative 

He now has a veto power over legislation m all of the States 
except North Carolina, and the veto can in most of the States 
be overcome only by a two-thirds vote, although only a three 
fifths vote is required in some States and a bare majority in 
others There has also been a definite increase of the govc rnor s 
control over appropriations, through the vesting in him of a 
power to veto items in appropriation bills Such a power now 
exists m all but ten of the States There has been a tendency in 
some States to extend the governor’s veto power still farther The 
Washington and South Carolina constitutions confer upon the 
governor the power to veto any item or section of a bill presented 
to him In addition several States have recently given the gov 
emor wide powers with respect to the State budget 
The veto power is not an idle weapon in the governor’s hands 
Its use and effectiveness depend upon several factors — the extent 
of the governor’s constitutional power, the personality of the 
governor, and the political agreement or disagreement at the time 
between the governor and the two houses Of some 16,500 
measures passed in 1923 by the legislatures of forty four States 
more than eleven hundred were disapproved in their entirety 
and more than one thousand parts of bills were disapproved Of 
the bills disapproved, 104 were re passed by legislatures, and 
of the parts vetoed only 40 were re passed 
The State Executive* — In the first State Constitutions the 
executive department was subordinate to the legislature In most 
States, the governor and certain other state officers were chosen 
by the legislature, and an executive council, also chosen by the 
legislature, was substantially placed on guard to prevent executive 
usurpation Such an attitude toward the governor was natural 
in 1776, but the governor’s power almost immediately began to 
grow New York in 1777 made its governor popularly elective 
though It at the same time created two councils— the Council of 
Revision and the Council of Appointments — to share with the 
governor the powers of veto and of appointment to office Massa 
chusetts (1780) and New Hampshire (1784) soon followed with 
the plan of popular election Executive councils now remain only 
m Massachusetts, Maine and New Hampshire 

In all States the governor became a popularly elected officer, 
and hence independent of legislative dominance Other State 
officers became popularly elective though some such officers are 
still chosen by State legislatures Until about fifty years ago the 
functions of State Government were few, and were chiefly con 
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ducted by a small group of popularly elected officers As new 
needs have developed, the Constitution itself has provided for 
new offices, which have usually been filled by popular election 
Illinois has six such officers m addition to the governor, Idaho 
and Nebraska, seven each Chief am^ng the state executive offices, 
independent of the governor m most states are lieutenant gov- 
ernor, secretary of state, superintendent of public instruction, 
attorney general, treasurer, and auditor or comptroller 

By creating a group of State officers, all popularly elected in 
the same manner, State Constitutions in fact create a plural 
executive, although the theory of American State Government 
presupposes a single head of the executive department But only 
to a slight extent are constitutional powers directly conferred 
upon the lieutenant governor secretary of State, and other popu 
hrly elected State officers The governor has thus had the op- 
portunity to become the chief State executive in fact as well as 
in constitutional theory The increase m the governor’s executive 
power h IS come about primarily through the creation of new 
offices by statute, and the vesting in the governor of power to 
appoint to such offices In this manner, as new state functions 
were assumed, numerous offices were created, without reference 
to any efficient supervision by the governor Some States had as 
many as two hundred independent officers most if not all of 
whom were appointed by the governor but over whom it was 
physically impossible for the governor to exercise an effective 
supervision A recent movement m the States has sought to 
organize executive functions into a small group of departments, 
each under a director appointed by and responsible to the 
governor One of the chief difficulties m building up an effective 
St ite executive system is that the governors of half the States 
are elected for terms of only two years In the other States the 
term is four years except in New Jersey where it is three 

The State Judiciary. — Generally the states have courts of 
three types 

(1) Justices of the peace having a limited and inferior juris 
diction in both civil and criminal cases Justices of the peace are 
ordinarily elected from towns or townships or from districts 
created for the purpose within the county The jurisdiction of 
justices of the pexce is strictly limited by statute, and their courts 
are not courts of record Appeals are allowed from their action 
to a court of general trial jurisdiction, and ordinarily the trial 
in the higher court is a tn xl dt novo 

(2) In all States there are courts of general trial jurisdiction, 
known as Superior Courts, District Courts, Circuit Courts, and 
m some States by still a different name The court of general 
tnal jurisdiction has ordinarily a general authority to try all eases 
in law and equity Six States still retain the old English plan of 
separate courts for the trial of cases at law and in equity, but 
most of the States have abolished the distinction between law 
and equity In some Slates as m Ancona, California, and Ohio, 
the court of general trial jurisdiction is organized upon a county 
basis, and there is a separate court for each county The more 
common plan however is to have the court of general trial juns- 
diction go on circuit from one county to another, at least m the 
smaller counties of the State 

(3) Each State has a court of review whose function is chiefly 
that of hearing appeals from the courts of general tnal junsdic 
tjon This court is ordinarily termed the supreme court But in 
Kentucky, Maryland, and New York it is called the Court of 
Appeals and slightly different names arc used in several other 
states The highest court is usually given some original juris- 
diction but ordinarily this original jurisdiction is small and its 
use IS strictly limited by the court itself in order that time may 
be available to hear appeals from other courts 

Once these three features are outlined, State judicial organiza- 
tion becomes to a large extent a mass of diversities In many 
larger communities a municipal court has been organized, which 
not only replaces justices of the peace, but is granted a much 
more extended jurisdiction than has ever been conferred upon 
justices of the peace In a number of the States there is also a 
so called County Court, with some jurisdiction, both civil and 
cnmmal, and also usually a fairly large authority with respect 


to rather distinctly administrative matters, such as those relating 
to county affairs, elections, and chanties Where county courts 
exist independently of the court of general tnal junsdiction, they 
are often vested with authority in probate matters as well 

There are also other types of tnal courts with special junsdic 
tion Every large community now has a juvenile court Other 
specialized courts, such as domestic relations courts, morals courts 
boys’ courts, speeders’ courts, and small claims courts have been 
established in many larger communities, often as branches of a 
municipal court In some cases there are separately organized 
criminal courts, although ordinarily cnmmal jurisdiction is exer 
cised by the courts of general trial jurisdiction 

The State judicial organization has placed great emphasis upon 
appeals from lower to higher courts No case of any importance 
is regarded as settled until it has been taken to the highest court 
Increased complexity of appellate court orgamzxtion has been 
forced by the growing number of apj>eals to be heard The in 
creased mass of appellate work has been handled m three ways 

(a) by increasing the number of judges of State supreme courts 

(b) by authorizing such courts to sit in sections, and (c) by 
creating intermediate appellate courts, standing midway between 
the trial courts of general jurisdiction and the highest court 

There are now three methods of selecting judges m the United 
States (1) In thirty eight States, judges of the highest court 
are elected by the people In all of these States except one the 
tnal judges are chosen in the same manner (2) In four States 
the judges are elected by the legislature, and m one they are 
appointed by the legislature upon the nomination of the governor 
(3) In five States the highest judges are appointed by the gov 
emor, subject to confirmation bv the governor’s council in Maine 
Massachusetts and New Hampshire and to confirmation by the 
Senate m Delaware and New Jersey Certain inferior judges in 
other states are also appointed by the governor 

8 LOCAL GOVERNMENT IN THE STATES 

What is ordinarily referred to as the ‘'State Government” is 
the central organization located at the State caf»ital But this 
central organization does much the smaller part of the work of 
the State Unlike the National Government, which establishes its 
central organization for substantially all national activities, the 
State conducts a large part of its governmental business through 
locally elected officers There is no one system of local Govern 
ment for the forty eight States or for any of these States The 
geography of local Government in each state is a patchwork with 
the same territory often occupied by from ten to a dozen separate 
governing bodies each with slightly varying boundaries, and with 
independent powers 

Certain types of organization may be termed the usual forms 
of local government These are (a) the county which is found m 
all of the States though the name “parish” is employed for a 
similar unit of local Government m Louisiana, (b) towns or town 
ships, which in most of the States where they are found are 
merely subdivisions or units of the county, although the New 
England town was the original area for local Government and is 
more important thail the county, (c) the city In addition to 
the city which is theoretically the chief unit of local Government 
for urban areas, most state laws provide for the incorporation of 
small communities as villages, with a simpler form of Government 
than that provided or permitted for cities 

In addition to these usual types of local Government, other 
forms will be found in each of the States Park and sanitar> 
districts in more settled areas, drainage and irrigation districts 
in rural communities, road distncts, school distncts, and numer 
ous others will be found oftentimes occupying the whole or a 
part of the same territory as that covered by the usual types 
Aside from several New England States in which the county is 
merely a convenient area for direct state administration, county 
Government has certain common characteristics There is a lo 
cally elected county board, of varying size and composition, and 
there are a number of locally elected county officers who per 
form their duties largely without subordination to the coUnty 
board, except as they may oftentimes depend upon the countv 
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board for appropriations County boards are usually grouped 
into two classes (i) small boards of commissioners elected at 
large by the county, (2) large boards elected by townships and 
cities within the counties But m a number of States, counties 
are divided into districts for the election of a small county board 
In each county will be found a clerk (or clerks) of court and a 
sheriff Each county provides a court house and a jail Locally 
elected county judges and county treasurers will ordinarily be 
found, and a prosecuting officer elected by the voters of the 
county In many States the county is a unit of school adminis- 
tration, and there is a county superintendent of schools, usually 
elected by the voters of the county A movement is now actively 
under way toward a more centralized executive organization in 
the county 

The terms *‘town” and ‘ township” are usually employed to 
designate areas of local Government into which the county is 
divided, though m New England the town is the most important 
unit of local Government New England towns have areas of 
from twenty to thirty sq m , and usually include both rural ter- 
ritory and more compact village settlements About three fourths 
of them have less than 2,500 mhibitants each, and hence may 
properly be classed as rural communities The large communities 
usually become incorporated as cities, and generally the creation 
of city Government terminates the existence of town Government 
within the city’s limits The town meeting is the chief organ of 
government in the New England towns 

So called town or township systems of Government are found 
in the great central group of States extending from New York to 
Nebraska The forms of township Government in these States 
may be classified as follows (i) Those which, as in New York, 
have the town meeting and township representation on the county 
board, (2) those, as in Minnesota which have the town meeting 
but no township representation on the county board, and (s) 
those, as m Pennsylvania, which have merely a local township 
organization, but no representation on the county board and no 
town meeting 

Ltforts have been made to introduce the township system in 
the States of the South and of the West, but in these States the 
counties arc ordinarily divided into subordinite districts largely 
for administrative purposes, and such districts though sometimes 
called townships usually have little, if anything, of independent 
authority in the field of local Government 

Ihe growth of urban population has naturally led to the de 
vclopment of cities as the chief agencies to meet local needs 
occasioned by more compact population The chief forms of city 
Cjo\ernment m the United States are primarily three (a) the 
mayor council, or Federal, plan, (b) the commission plan, and 
(c) the manager plan 

The mayor council or Federal plan is still the most general It 
is to a large extent organized upon the analogy of the National 
Government There is a popularly elected mayor with large 
powers, which have tended steadily to develop The mayor 
normally has a veto power and a fairly large power of appoint- 
ment, although several of the more important officers, such as 
clerk and treasurer, are usually elected by the voters of the city, 
just as is the mayor There are ordinarily under the mayor a 
group of departments whose heads are appointed either by the 
mayor alone or by the mayor with the approval of the council 
Usually there is a council composed of a single house, whose 
members are elected from wards into which the city is divided, 
although occasionally some or all of the members are elected 
from the city at large 

The fundamental characteristic of the commission plan of 
city Government is an elective commission, usually of three or five 
members, having large municipal powers, both legislative and 
executive Each of the commissioners is the head of a depart- 
ment, and there are as many mam city departments as there are 
commissioners Along with this system has come ordinarily the 
initiative and the referendum on municipal ordinances, and a 
power to recall the members of the commission by petition and 
popular vote 

The so called manager type of city Government had its ongm 


about 1908, though it first received serious consideration upon its 
adoption by the City of Dayton, Ohio m 1913 More thin three 
hundred cities m the U S are now governed under the manager 
plan Under this plan there is a small commission or council, 
whose members are usually elected from the city at large This 
body determines the policy of city Government and selects a 
manager to administer the affairs of the citv 

Through the commission plan which originates in 1901 and 
which for perhaps fifteen years had great sway m Amencin city 
development, and through the manager plan which originated in 
1912 and has m recent years tended to replace the commission 
plan, much has been done since 1901 toward the reconstruction 
of city Government in the United States 

9 ELECTIONS AND POLITICAL PARTIES 

The State Government has the primary responsibility for the 
conduct of elections, National Stale and local State Const itu 
tions and State laws set up machinery for the conduct of elections 
and determine the qualifications for voting subject to the federil 
restrictions against discriminations on account of race, colour, 
previous condition of servitude, or sex 

Through a succession of changes, the States have now come to 
have substantially universal suffrage for males and fern ties above 
the age of twenty-one years Suffrage for women became national 
in 1920, through the adoption of the Nineteenth Amendment to 
the Constitution of the United States Educational qualifications 
for voting have been imposed in some States as in New York 
and qualifications as to education or taxpiving have been im 
posed in a number of Southern States which discourage voting 
by negroes State laws require registration of voters m the 
larger communities, to identify those qualified to vote 

Few officeis are chosen by popular vote in the Federal system — 
the president vice president members of the two houses of Con 
gress, and presidential electors are so chosen A much larger 
group of State officers arc chosen by popular vote, and an even 
larger number of county, city and other local officers When all 
of these types of offices are united on one ballot or in one 
election, the voter is oftentimes faced with the problem of choos 
mg one hundred or more officials from among several times that 
number of candidates Moreover the so called initiative and 
referendum have been adopted in 18 States constitutional 
amendments are propKiscd for popular approval by State legis 
laturcs, and under many State laws, proposds of municipal bond 
issues and other local questions must be submitted for popular 
approval The voter is somewhat at a loss when forced to express 
himself upon perhaps 30 technical proposals, and upon several 
hundred candidates for public office His choice upon the 
measures submitted to him is largely hap hazard except upon the 
occasional measure of real importance His choice among candi 
dates for National, State and local officers is primarily guided 
by political parties 

Practically throughout its history, the United States has been 
a country of two parties A third party has occasionally been 
important, as was the case with the Progressive party under the 
leadership of Theodore Roosevelt in 1912 In the early years of 
the nation, the I ederalist party represented the interests of a 
stronger nationalism, the Republican party under Jefferson, the 
interests of the States In the period of Andrew Jackson the 
name of the then dominant party changed from Republican to 
Democratic, and the Federalists having disappeared the Whigs 
became the other great party The Whigs were replaced by the 
Republicans, who elected Abraham Lincoln to the presidency in 
i860 During all of this penod lesser parties have existed and 
have occasionally cast a vote sufficient to determine which of 
the two major parties should control 

Political parties originated as voluntary organizations But they 
soon came to control the election to local State and National 
offices, for m the election no one except a candidate of one of 
the two leading parties had or has the possibility of being elected 
The methods of the political party thus became of importance to 
the Government itself Today political parties are in reality no 
longer voluntary organizations, but are rather organs of the Gov 
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ernmcnt itself, controlled in great detail by State legislation One 
of the first respects in which political parties came under official 
control wis the printing of the ballot Before 1888 parties printed 
their own ballots, and naturally determined also the conditions 
under which the nimes of their party candidates should appear 
upon such ballots Serious abuses arose under this arrangement, 
particulirly with respect to the secrecy of the ballot Beginning 
in t888 the States adopted the ofiicial or so called Australian 
ballot Under the officiil ballot plan, ballots are printed at gov 
ernmcntal expense This expense is usually borne not directly by 
State government but by the local bodies charged by the State 
with the conduct of elections In providing for the printing of 
ballots, St ite laws at the same time necessarily determine the 
conditions under which party organizations shall be entitled to 
have the nimcs of their candidates appear upon such ballots 
But with the adoption of the so ( ailed Australian ballot politi 
cal pirties still had, and have, sufficient power to determine the 
form of thit ballot Massachusetts and a few other States have 
adopted a plan under which the names of the candidates are 
grouped under the titles of the offices, though under the Massa 
chusetts plan the pirty to which each candidate belongs follows 
the name of the candidate This arrangement of the ballot makes 
it neci ssary for the voter to mark separately on his ballot the 
name of each candidate for whom he desires to vote Most of 
the States, however, have adopted the so called *‘party column” 
ballot Ihe party column ballot varies in different States, but 
its fundamental idei is that all of the candidates for one party 
shall app( ar in a single column, so that i voter may vote for all 
of them by placing one mark upon the ballot If the voter does 
not wish to vote the party ticket, he is put to the burden of 
marking each of the candidates for whom he wishes to vote, or at 
least each c indidate not belonging to his own party 
The methods of party nomination next came under State 
control Serious abuses m the party convention system for the 
nomination of candidates and the framing of party platforms led 
to legislation regulitmg the convention, but such regulation did 
not appear sufficient Ihe primary election system (see Pri 
MARiis) has now been established in some form in all but three 
of the States, although recently there has been a strong political 
movement against primary elections and some gain for the older 
convention system Where the primary system has been adopted, 
conventions normally remain, with more limited functions 
Control by law over the official ballot and over the methods 
of party nomination has naturally been followed by a detailed 
regulation of the machinery of party organization Through pri 
mary elections, the party voters m most of the States choose their 
party committeemen State laws determine the power of such 
party committeemen, and also determine the manner in which 
they shall form the various party governing bodies State laws 
also determine how party organizations shall frame platforms 
Government il regulation of political pirties has largely been 
occasioned by a feeling that party organizations themselves con 
trol the government, and that they should rather, be controlled 
by the Government But governmental regulation has not weak 
ened political parties 

When it IS first created, a party usually stands for some politi- 
cal principle as opposed to other parties Ordinarily, however, 
parties are merely convenient devices for the operation of Gov 
ernment, and for presenting political issues to the voters when 
such issues arise Political issues are not created merely by the 
existence of two opposing parties, and during much of the time 
no real issues exist upon the basis of which parties may oppose 
tach other At such times parties proclaim principles, but have 
no sharp differences When issues are altogether absent, parties 
still perform the functions of narrowing the choice of the voter, 
and of uniting candidates into groups for final elections 
The political expert (who is termed ‘‘boss” if sufficiently suc- 
cessful) has the tasks of keeping the party organization together, 
getting party members to the polls, and rewarding political 
service He can perhaps be more successful if he holds no office 
because by holding office he divides his energies and subjects 
himself to personal cnticism for possible errors of political con- 


I duct Each political group has its precinct and ward committee 
men, who are normally on the public payroll (local, State or 
Nktional), if their group is m power, and whose continuance on 
that payroll depends upon their efficiency, not as public em 
ployees, but in controlling the vote of the precinct or ward The 
spoils of office and the grosser forms of political corruption are 
the lesser com of political organizations Gross corruption reacts 
upon those who practice it But there are contracts to be let 
without too great an insistence on standards, and other similar 
opportunities for continuous profit Furthermore, important busi- 
ness and professional interests in a community usually cooperate 
with the organization in return for special favours 

With party organization a vast and complex mechanism, nomi 
nation and election to office almost of necessity come, m most 
cases, as a reward for service in the party organization No man 
or woman who lacks the support of a party organization has much 
opportunity either to be nominated or elected, though an mde 
pendent candidate may occasionally win in case of great popular 
upheaval Even under such conditions the independent candidate 
who wins must almost necessarily have financial resources suffi 
cicnt to set up a rival organization of his own Many States have 
enacted statutes limiting expenditures of candidates in party 
primaries and in elections, but such laws have not been effectively 
enforced When enforced they operate m favour of the candidate 
sponsored by the political organization Those who come to 
office usually do so only after a long apprenticeship in party 
service, which has worn off the fine edge of youthful idealism 

The recognition that national parties should not control in the 
election of local and judicial officers has led to a movement for 
non partisan elections In a number of States judicial officers 
are nominated and elected through ballots required to contain no 
party designations But a candidate must actually be sponsored 
by a political organization if he is to fare well in any election 
The non partisan election has accomplished more m municipal 
than in State elections 

Parties arc organized on the basis of national issues Few such 
issues are important in State Government, and fewer still in 
local Government But the party organization, though national 
m scope, supports itself largely through the offices and other 
profits derivable from State and local Government In spite of 
the movement for non partisan elections it is still possible to 
apply to the American party system the statement made by 
James Bryce in the eleventh edition of the Encyclop<Bdta 
Britanmca 

“The national parties have been so pervasive in their influence and 
the working of their machinery has formed so important a part of the 
political history of the United States, that it is necessary here to 
call attention to the high significance of this element m the system 
of the Republic The party system has made nearly all elections m 
eluding those for state offices and city offices, the functions of which 
have as a rule, nothing whatever to do with national party issues 
matters of party strife fought upon party lines It has disposed voters 
m state and city elections to support party candid'ates of whom they 
might otherwise have disapproved, for the sake of maintaining m full 
strength for national, purposes the local party organization and it 
has thereby become a fruitful source of municipal misgovemment It 
has thrown great power into the hands of party managers, because 
where the strife between the two great parties is keen and the result 
of a contest doubtful discipline and obedience are deemed needful for 
success It has tended to efface state lines, and to dimmish the interest 
in state issues, and h is thus helped to make the nation overshadow 
the states ’* 

The democratic movement m the United States places upon the 
voter the duty of electing numerous officers of whose qualifica 
tions he cannot have knowledge, and of expressing an opinion 
upon numerous measures of whose merit he cannot be informed 
The most intelligent citizen, devoting all of his time to public 
affairs, would m a large number of cases, of necessity, cast an 
unintelligent ballot But the functions so imposed upon the voter 
must be exercised, and the political party has been devised for 
their exercise So long as the voter is asked to vote too much 
party organization rather than political principles will dominate 
Amencan policies except m the occasional case where the issue as 
to a candidate or a principle becomes sufficiently important to 
force the party organization into the background 
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X HISTORY 

BEGINNINGS OP SELF GOVERNMENT, 1578-1783 

The American nation owes its origin to colonizing activities 
in which the British, Dutch, Swedes, I rench and Spaniards bore 
a share, and which were continued during a period of more than 
two centuries at the beginning of the modern era The settle 
ments of the Dutch and Swedes (New Netherland and New 
Sweden) were soon merged in those of the British, and of the 
territory colonized by Frenchmen and Spaniards the United 
States, as it was m 1783, included only certain outlying regions 
All the European nations which were interested in colonization 
shared in the enterprise, and the population of the region was 
therefore cosmopolitan from the outset, but the British, es 
pecially after 1660, secured a controlling influence 

Permanent settlements on the Atlantic seaboard were first 
made in the early years of the 17th century, and they continued 
steadily to increase until after 1680 Relatively speaking, that 
was the period of settlement, but population continued slowly 
to advance westward In the i8th century occurred a large im 
migration of Germans and Scottish Irish, who settled m Penn 
sylvania and New York and thence overflowed into the western 
parts of Virginia and the Carolinas The only Colony founded m 
the I Sth century was Georgia (1732), by means of which British 
outposts on the Florida frontier were strengthened 

General Aspects of Colonization — British colonization 
originated chiefly m private initiative, though it acted m half- 
conscious obedience to certain general principles To this fact 
IS due the trend toward self government, which was fundamental 
and controlling in the history of the British on the American 
continent But to an extent the tendencies which favoured self- 
government were counteracted by the influence of the British 
Crown and parhament The influence of the Crown was con 
tmuous, except during the period of the Civil War and Common- 
wealth (1642-60), while that of parliament was not felt until 
the middle of the 17th century, and its colonial legislation sub- 
sequent to that time was chiefly confined Jo matters of trade 
The activities of Crown and parhament were directed toward 
the securing of imperial interests and of that degree of sub- 
ordination and conformity which, m States that have developed 
from Roman and feudal origins, attaches to the condition of 
colonies or dependencies The term “imperial control^ there- 
fore suggests the second tendency in colonial affairs, to the dis- 
cussion of which the historian must address himself 

Among the colonists the trend toward local independence and 
self-government was m harmony with the spint of the Enghsh 


Neither was it lacking among the other nationalities represented 
in the Colonies But in the case of the British it was grt illy 
strengthened by the fact that the Colonies were founded by pn 
vate initiative, the government legalizing the efforts of the 
“adventurers” and planters, but leaving them in miny casts al 
most wholly to themselves Hence many small C clonus and 
settlements were founded A variety of motives — economic, n 
hgious and political — contributed to the founding of these 
Colonies, and naturally people correspondingly different m type 
came to inhabit them The remoteness of the Colonies from 
Europe and the difficulties under which communic ition with 
them was maintained confirmed and perpetuated the tendency 
toward independence Somewhat similar conditions controlled 
intercolonial relations, kept the colonists apart from one another 
and checked co-operation Thus it was that the causes which 
confirmed the colonists in the spirit of independence toward the 
mother country also made them jealous of external authority 
Chartered Colonies. — ^The term “chartered Colonies ’ is the 
one which best describes the forms under wffiich the British 
Amencan settlements were founded and under 3\huh they all 
continued for varying periods Ihey were the direct and charac 
teristic results of private initiative The discoverers and would 
be colonizers, acting individually or in groups, collected the 
ships, men and resources necessary for their enterprises, and pro 
cured from the Crown a charter By this document the king 
conveyed to them a claim to the soil which would be valid m 
English law, gave them the right to transfer Englishmen thither, 
to trade with them ind with the natives, and to govern the 
Colony, subject to the conditions of allegiance ind of British 
sovereignty in general The rights and liberties of the colonists 
as British subjects, without attempt to define what they were, 
were guaranteed by the charters, and the grantee was prohibited 
from passing laws or issuing orders which were repugn int to 
those of England In only a part of the charters — those chiefly 
which were issued subsequent to 1660 — was express rtference 
made to the calhng of assemblies So general were the provisions 
of the charters that they only remotely dct( mimed the forms 
which government should assume and what the rights of the 
colonists should be A considerable variety of institutions and 
social types existed under them But their very mdetiniteness 
made them valuable as objects of appeal to those who in time 
of controversy were upholding local rights and liberties 
London and Plymouth Colonies — Of the chartered Col 
onies there were two varieties — proprietary provinces and cor- 
porate Colonies Though alike in the fact that the patentees who 
founded them were mesne tenants of the Crown, they were 
quite unlike m their internal organization and to a considerable 
extent also in the character of the people who inhabited them 
The proprietary province was a development from the principle 
of the fief, though with many variations The early charters of 
discovery, those for example which were granted to John and 
Sebastian Cabot and to Sir Humphrey Gilbert, contemplated the 
founding of feudal pnncipahties in the New World The grant 
to Sir Walter Raleigh, which resulted in the abortive colonial 
experiment at Roanoke, was of the same ch iraeter Al the period 
of transition from the rule of the Tudors to that of the Stuarts, 
trading companies and companies for colonizition were increas 
ing in number and importance The joint companies which were 
chartered by James I in 1606, one to have its residence at Lon 
don and the other at Plymouth, were of this character They 
were granted the right to colonize, the one in northern and the 
other in southern “Virginia”, the intervening territory, three 
degrees in breadth, being left common to the two The rights 
of the companies were confined to settlement and trade The Ply 
mouth patentees achieved no permanent result , but those of Lon 
don founded Jamestown (1607) and other settlements along the 
James river, which later became the province of Virginia 

But before this result had been reached the London patentees 
had secured in succession two new charters, one in 1609 and an- 
other m 1612 By means of these grants they had practically 
separated from the Plymouth company, had secured a conces 
Sion of territory 400m broad and extending through the con- 
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tment, and had been able to perfect the organization of their 
company By the grant of i6o6 the right to govern the Colonies 
had been reserved to councils of royal appointees, but by their 
later charters the London patentees were fully incorporated, and 
in connection therewith received not only the power to grant 
land but rights of government as well This made the Virginia 
Company of London the proprietor of the province which it was 
founding It now appointed resident governors, councillors and 
other officials and instructed and controlled them m all ways, 
subject of course to the general supervision of the King in coim 
cil Under the charter of 1606, in order to facilitate colonization 
on a strange contment, joint management of Lnd and trade was 
temporarily instituted But under the fully organized company 
this system was abandoned, and private property in land and 
the control of trade through private “magazines’^ were estab- 
lished A number of distinct plantations and settlements were 
founded From these localities, in 1619, under authority from 
th( company, representatives were elected who met with the 
governor and council at Jamestown and formed the first colonial 
isstmbly held on American soil Its acts were duly submitted 
to the company in London for its approval or disapproval Other 
assemblies were called the tobacco industry was established and 
the principles upon which traffic in that staple was to be con- 
ducted with Europe were announced Thus Virginia assumed 
the form of a proprietary province, with an English trading 
company as its proprietor 

New England Council — Meantime west of England men 
had been making fishing voyages and voyages of discovery to 
northern “Virginia,” which now was coming to be known as New 
England In 1620 a new charter was procured, the reorganized 
company being known, in brief as the New England Council 
Like the London patentees this body was now fully incorpo 
rated and received a grant of the vast territory between 40° and 
48® N lat and extending through to the South Sea (Pacific) 
Full rights of government as well as of trade and settlement, 
w<re also bestowed The moving spirit in this revived enterprise 
was Sir Ferdmando Gorges {qv) an Anglican and royalist from 
the west of England hor a time John Mason (qv) was his 
most active coadjutor Such backing as the company received 
c ime from nobles and courtiers, and it had the sympathy of the 
court But lack of resources and of active interest on the part 
of most of the patentees together with the development of a 
Puritan interest in New England, led to the failure of this enter- 
prise No Colony was estiblishcd directly by the council itself, 
but that part of its vast ttrntory which lay adjacent to the coast 
was parcelled out among the patentees and by them a few weak 
and struggling settlements were founded They were all pro 
pnetary in character But as events proved, Plymouth Colony 
(founded in 1620), which was Puritan and Separatist to the core, 
became a patentee of the New England council, and the Colony 
of Massachusetts Bay (founded 1628-^0) which was to become 
the citadd of Puritanibm in America procured the original title 
to Its soil from the same source At the outset both Massa 
chusetts and Plymouth must be classed as proprietary settle- 
ments, though far different from such in spirit and destiny 
Massachusetts soon (in 1629) secured a royal charter for its 
territory between the Mernmac and Charles rivers, and thus 
took a long step towards independence of the council At the 
same time the Plymouth settlers were throwing aside the sys- 
tem of joint management of land which, as in the case of Vir- 
gmn had been imposed upon them by adventurers who had lent 
money for the enterprise , were paying their debts to these same 
idvcnturers, and were establishing a system of self government 
similar to that of Massachusetts Thus a strong Puritan inter- 
est grew up in the nridst of the domain granted to the New Eng- 
land council, and m connection therewith the type of colony to 
which we have given the name corporate came into existence 

Corporate Colonies — In order to understand the nature of 
the corporate colony, it is necessary to explain the internal or- 
ganization of that type of company which, like the Virginia Com 
pany of London, was founded for purposes of trade and coloni- 
zation It was composed of stockholders, who became members i 


as the result of the purchase of shares or of migration to the 
Colony as planters, or of both acts combined In the Virginia 
company they were known as the “generality,” m the Massachu 
setts and other companies as the “freemen” In them, when 
met as a democratically organized body under the name of 
“quarter court” or “general court,” was vested the governing 
power of the company It elected the officers, chief among 
whom were a treasurer or governor, and a council or board of 
assistants These, as well as the subordinate officers, held annual 
terms only Membership m such companies might be indefimtely 
increased through the issue and sale of shares They were, in 
other words, open companies, whereas the New England council 
was a closed body, its membership being limited to 40 
Massachusetts — In 1629 the prospects of Protestantism at 
large, and of Puritanism m England, were so dark that the 
founders of the Massachusetts company, who were decidedly 
Puritan m spirit and inclined to nonconformity in practice, re 
solved to remove with their charter and the governing body of 
their company into New England Preparatory to this, John 
Wmthrop was elected governor and a settlement was made of 
their business relations m England After the removal had been 
made, the assistants and general court met m New England and 
business was carried on there exclusively by planters An order 
was soon passed that none should vote or hold office who were 
not members of some one of the churches within the Colony As 
all these churches were Independent or Congregationalist in 
form and doctrine, this order gave a wholly new definition to the 
term “freemen ” It made of this colony something approximat 
mg to a biblical commonwealth, and subordinated trade, land 
holding and settlement to the interests of the Puritan faith As 
local settlements about Massachusetts Bay were founded the 
general court which before had been a primary assembly — 
simply the freemen of the company — came to consist pyartly of 
representatives elected by the freemen of the towns In this 
wav a second chamber — that of the deputies — ^was added to the 
issihtants to form the general court of the Colony Taxes were 
levied by this body, and laws and orders proceeded from it 
which related to all functions of government It elected or 
appointed the governor and other chief officials 
Of primary importance in the affairs of the Colony was every 
thing which concerned religious belief and church government 
The churches and their relation to the civil power presented the 
great questions upon which hinged its policy This was true not 
only in its internal affairs, but in its relations with other Colonies 
and with the mother country An ecclesiastical system was de 
veloi>ed in which Independent and Presbyterian elements were 
combined By a rigid system of tests this was upheld against 
Antinomians, Baptists, Quakers and dissenters of all sorts 
Connecticut and Rhode Island. — ^As a consequence of the 
Puritan migration from England and of the expulsion of dis 
senters from Massachusetts, Plymouth and Connecticut, the New 
Haven Colony and the towns about Narragansett Bay which 
became the Colony of Rhode Island were settled These all were 
corporate Colonies, organized upon fundamentally the same plan 
as Massachusetts Their settlers at the outset had no charters, 
but by means of plantation or town covenants assumed powers 
of government, which ultimately were vested in general courts 
similar to that of Massachusetts Rhode Island was formed by 
a union of towns, but elsewhere the Colony was coeval with or 
antedated the town Connecticut and Rhode Island, m 1662 and 
in 1663 respectively, secured royal charters by which they were 
incorporated within New England itself and the governments 
which they had established there were legalized New Haven 
was absorbed by Connecticut in 1664 under the charter of 1662 
and Plymouth remained without a charter from the King until, 
toward the close of the 17th century, it became a part of the 
enlarged province of Massachusetts 
The most prominent feature of the New England land system 
was the “town grant ” which m every case became the territorial 
basis of a group settlement Throughout New England, and in 
the outlying districts which were colonized by New Englanders, 
settlement was effected by groups The process began m Ply 



HISTORY] UNITED ST;ATES OF AMERICA 


mouth and was extended through the entire section The tun 
tan migration from Europe was of the same general character 
Groups of people, animated by a common religious or political 
ideal, broke away from their original or temporary abiding^places 
and pushed farther into the wilderness, where tracts of land 
were granted to them by the general court 
Over the founding of towns the general courts, as a rule, ex 
ercised a watchful supervision Not only did the courts fix and 
maintain their bounds, but they issued regulations for the grant 
ing of lands, for common fields, fences, herds, the punishment 
of trespass, the admission of inhabitants and freeholders, and 
the hke But subject to these general regulations, the allotment 
and management of its land was left to each town The Colonies 
had no land system apart from the town It was partly in order 
to manage their lands that the towns were made centres of local 
government and town meetings or boards of town proprietors 
were established By means of town action, taken in town meet- 
ings and by local officials, the land of each settlement was laid 
off as house lots, common and common fields, meadow and 
pasture Detailed regulations were made for the management of 
common fields and for their ultimate division and allotment 
among their proprietors The same was true of fences and herds 
The result was an organization similar to the Enghsh manor, but 
with the lord of the manor left out To this peculiarity m the 
form of New England settlement is due the prominence of 
the town, as compared with the county The town was the unit 
for purposes of taxation and militia service as well as of elec 
tions It was also an important ecclesiastical centre 
As a result of the process thus sketched, southern New Eng 
land was settled by a population of English origin, with similar 
instincts and a form of political organization which was common 
to them all Gorges, meantime, had secured (1639) a royal 
charter for his province of Maine, but Mason had died before he 
obtained such a guaranty for his settlements on the Piscataqua 
river The small communities along that entire coast remained 
weak and divided In 1635 fbe New England council surren 
dered its charter The helplessness of the Gorges family was in- 
sured by its adherence to the royalist cause in the English Civil 
War Massachusetts availed itself of a forced interpretation of 
the language of its charter respecting its northern boundary to 
extend its control over all the settlements as far N E as the 
Kennebec river This was accomplished soon after 1650, and 
for the time Anglican and royalist interests throughout New 
England seemed hopelessly wrecked New England had thus 
developed into a clearly defined section under Puritan domina 
tion Ihis fact was also clearly indicated by the organization, in 
1643, of the New England Confederacy, or the United Colonies 
of New England {see New Encland) 

Middle and Southern Colonics^The Colonies of the mid 
die and southern sections of the territory which later became the 
United States were wholly proprietary in form This was true of 
New Netherland (founded by the Dutch West India Company 
in 1621) and of New Sweden (settled under the authority of 
the Swedish Royal Company in 1638), as well as of the Enghsh 
Colonies In the case of Virginia and of the Dutch and Swedish 
settlements, trading companies were the proprietors But the 
later Enghsh Colonies, beginning with Maryland m 1632, and 
continuing with the Carolinas (1663), New York (1664), New 
Jersey (1665), Pennsylvania and the Lower Counties, afterwards 
Delaware (1681), were founded by individual proprietors or 
proprietary boards Georgia (1732), the only English Colony 
settled after 1681 on the continent, existed for 20 years under 
a proprietary board of trustees By the efforts of adventurers 
of this class put forth chiefly during the period of the Restora- 
tion, the entire coast line from Elonda to Acadia was perma- 
nently occupied by the English But, unlike New England, the 
Population was of a mixed character, as were the economic and 
religious systems, and to an extent also the political mstitutions 
As has already been stated, in their internal structure and 
in the course of their history the proprietary provinces differed 
very matenally from the corporate Colonies Those of later 
English ongin also differed in some important respects from 1 
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Virginia under the company and from New Netherland and New 
Sweden The system of joint management of land and trade 
which was so characteristic of early Virginia, was outgrown 
before the other proprietary provinces were founded Neither 
did it prevail m the Dutch and Swedish provinces 

In the proprietary province the proprietor, or board of pro 
pnetors wis the grantee of powers, while m iht corporate 
Colony it was the body of the freemen organized as an assembly 
or general court He might exeruse his powers in person, or, 
as was usually the case, delegate them to one or more appointees 
In any case, the form of government of the proprietary province 
was essentially monarchical m character The powers that were 
bestowed were fundamentally the same as those which were 
enjoyed during the middle ages by the counts palatine of Chester 
and Durham The normally developed provinces which resulted 
were miniature kingdoms, and their proprietors petty kings This 
character arose from the fact that the grantee of power was 
the executive of the province This branch of government was 
thereby brought into the forefront At the beginning and for 
a long time thereafter it continued to bear the leading part m 
affairs It was not so m the corporate Colony, for there the 
freemen and the general court stood at the centre of the system 
In most of the corporate Colonies the executive was strong but 
that was due to the political and social influence which its officials 
had gained, and not to their tenure of office 

Proprietary Colonies — In every case, apart from the ordi 
nary rights of trade and the guarantees of the liberties of the 
colonists, the powers which were bestowed on the proprietors 
were territorial and governmental The territory of the provinces 
was granted under the conditions which by English law controlled 
private estates of land An entire province, or any part of it, 
could be leased, sold or otherwise disposed of like a private 
estate It was an estate of inheritance, descending to heirs The 
attitude of proprietors toward it was that,, of landlords investors 
or speculators m land They advertised for settlers, and, in doing 
so, an ever present motive with them was the desire to secure 
more private income from land In 1664 the duke of Vork 
sold New Jersey to Berkeley and Carteret, and the sale was 
effected by deeds of lease and release In 1708 William Penn 
mortgaged Pennsylvania, and under his will devising the province 
legal complications arose which necessitated a suit m chancery 

In all the later proprietary charters, except that of New York 
the operation of the statute Q74ia emp tores was suspended, so far 
as relations between the proprietor and his immediate grantees 
were concerned By virtue of this provision each proprietor, 
or board, became the centre from which originated an indefinite 
number of grants Ihese were held directly of the propnetdr 
and through him of the Crown In practice the same was true 
also of New York The proprietors were thus left free to make 
grants on such conditions as they chose Preparatory to the 
exercise of this power, the proprietors issued so called “con 
cessions’* or “conditions of plantation,” stating the terms on 
which they would grant lands to colonists Under a system of 
head rights, analogous to that which existed m Virginia, land 
was thus bestowed on settlers upon easy terms Proportional 
amounts of land were granted upon the importation of servants 
and in this way a traffic in serv mts and their head rights to land 
was encouraged among planters and masters of merchant vessels 
In all the provinces, except New Netherland, a quit rent was 
imposed pn all grants In the Dutch province rents were some 
times impo'^ed, but they varied in character and differed from 
the English quit-rent In Maryland fines were levied on ahena 
tions In Maryland and Pennsylvania the demand for land be 
came so great that it was sold 

In all the provinces territorial affairs were administered directly 
by the provincial authorities, and not by towns as in New 
England In Maryland a land office was fully organized, towns 
developed only to a very limited extent and when they did 
originate they were in no sense village communities Lots in them 
were granted by provincial authorities and they were subject to 
a quit rent They were simply more densely populated parts of 
the counties, and unless incorporated as boroughs, had no distinct 
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institutional life In almost all cases land, in the provinces, was work of the council and assembly was subject to the veto of 
granted to individuals, and individual ownership, with direct rela- the proprietor, or of both the proprietor and his governor The 
tions between the owners or tenants and the proprietary authori- legislature of the province, therefore, differed matenally from 
ties, was the rule the general court, though in practice this was somewhat offset 

Had governmental powers not accompanied the territorial by the fact that in the New England Colomes the magistrates 
grants, these grants would have been estates of land, unusually were usually re elected for a long senes of terms 
large, no doubt, but nothing more In cases where the govern- In the province, as in the kingdom, the legislature was m a 
mental rights of proprietors were suspended or resigned into the sense an expansion of the executive, developed out of it, and 
hands of the C rown, they remained thereafter only private land was to an extent controlled by it Out of this relation arose 
lords But the rights of government bestowed with the land made the possibility of conflict between the two parts of the legisla 
the terntory a province and the proprietor its political head ture — that which represented the people and that which repre 

The provincial charters made the propnetors of the proprietary sented the proprietor In the history of the provinces this formed 
provinces the executives of their provinces and for the most the central hne of cleavage From the first the assemblies largely 
imrt left it to them to determine how and under what forms controlled taxation Using this as a lever, they endeavoured to 
the governmental powers which they had received should be limit and define the powers of the executive and to extend the 
Lxcrciscd The powers which were definitely bestowed were sphere of legislation more widely Fees, from which officials 
executive and judicial in character, giving to the propn^jtor an derived most of their support, were a favourite object of their 
importance, especially at the outset, which was comparable with regulation Occasionally offices which had originally been ap 
that enjoyed by the general courts in the corporate Colonies It pomtive were made elective Protests of various kinds were made 
mide him in a derived and inferior sense the source of office and against official cliques Now and again the lower house came to 
honour, the fount im of justice, the commander of the militia a deadlock with council or governor Threatened or actual revolt 
the recipient of the provincial revenue, the constituent part of was sometimes necessary to bring the executive to terms By 
the legislature But in most cases the proprietors did not attempt such tactics as these the popular elements in the constitutions 
to exercise these powers in person By means of commissioners of the provinces asserted themselves The sphere of ordinance 
they appointed a group of leading officials for their provinces, was gradually limited and that of statute extended 
as a governor, councillors, a secretary, surveyor general, receiver Constitutions — In a number of provinces — the Carolinas, 
general or treasurer, and somewhat later an attorney general New Jersey and Pennsylvania — the propnetors at various times 
Ihtsc all held office at the pleasure of the proprietor initiated elaborate constitutions, in which not only a land system 

The Governor — ^The governor was par excellence the agent but forms and functions of government were prescribed on a 
for the proprietor for all purposes of administration In making large scale These were variously known as fundamental consti 
appointments the proprietor was usually guided by the gov tutions, concessions and agreements, and frames of government, 
ernor s recommendations In some cases he was a relative of the and m every case were submitted to the general assembly for 
proprietor, family influence in Maryland after the Restoration its acceptance or rejection Long struggles often ensued over 
came to domin itt the government of the province In all his the question of acceptance, which usually ended in the modifica 
imjxirtant acts the governor was required to take the advice of tion or rejection of the -schemes 

his (ouniil, and that body was expected to cooperate closely Course of Development — ^The history of these provinces was 
with him but the governor was not bound to follow their advice not uniform In New Netherland and New York occurred a 
Ihc relations between the two were the same as that between the struggle for the establishment of a legislature, which continued 
king and his privy council in England As settlements multi at intervals for 40 years and was not permanently successful until 
plied and counties and other local subdivisions were formed, after New York had become a royal province The proprietors 
other and inferior offices were created the right of appointment of New Jersey never secured a royal charter, and therefore were 
to which usttd with the governor By means of an executive, not able to establish satisfactorily their claim to rights of govern 
thus organued, land was granted and the revenue from it col ment Within the vast reaches of the Carolina grant developed 
lected, counties and other local divisions were established, early two provinces One of these — North Carolina — was almost en 
preparations were made for defence, courts wtre opened and the tirely neglected by the pwropnetors, and the weakened executive 
administntion of justice begun repeatedly succumbed to popular violence In South Carolina 

In the later piopnetary charters generally, with the exception many violent controversies occurred, especially over the efforts 
of thit issued to the duke of York, provision was made for of the propnetors to compel the acceptance of the Fundamental 
assemblies It w is made, however, in very general terms, and it Constitutions, which originated with Locke and Shaftesbury But 
was left to the option of the proprietors to determine when in the end this failed, and a simple form of government, such 
wh( re and how they would call them These legislatures did as was adapted to the needs of the province, was developed In 
not originate in the natural or prt-existent nghts of Englishmen, Pennsylvania the liberal policy of the proprietor led at the be 
nor did the existence of a parliament m England make them ginning to unusual concessions in favour of the colonists, one of 
necissarv though it grt itlv increased the difficulties of govern the most characteristic of these being the grant of an elective 
ing the Colonies without them These legislatures were imme- council The total neglect of provision for defence by the Quaker 
diately proven to be indispensable and their activity in the province led to the suspension of Penn’s powers of government 
provinces gradudlv opened the way for the growth of modern for about two years after the Enghsh Revolution and the out 
democratic institutions break of the war with France This did away with the elective 

The Legislature — When met m regular form, the provincial council for the time, and an appointive council was soon sub 
legislature consisted of the governor, the council or upper house, stituted Finally, m 1701, the council was deprived of its powers 
md the assembl> or deputies Ihese deputies, who were elected of legislation and thereafter the legislature of Pennsylvama con 
by the localities constituted the only representative part of the sisted of only one house — the assembly 

legislature In tenure and functions the governor and council Imperial Control, 1606-1760 — Imperial control over the 
were lirgely independent both of the deputies and of the electors Colonies, it is to be noted, proceeded chiefly from the English 
They were a pirt of the executive and were naturally swayed by Crown It was exercised through the secretary of State, the 
a regard for the interests of the proprietor and by administrative privy council and a succession of boards subordinate to it which 
traditions In m iny cases the importance of the councils was were known as commissioners of plantations or the board of 
increased by the fact that with the governor, m early times they trade, by the Treasury and Admiralty boards and their sub 
formed the highest judicial tribunal in the province As the ordinate bureaux, by the attorney general and the sohcitor 
go\ ernor had the sole power of calling, proroguing and dissolving general and by the bishop of London The more continuous and 
the general assembly, the council might advise him m such a intimate supervision proceeded from the privy council and the 
way as to destroy the body itself or thwart its plans The joint commissioners subordinate to it, and from the Treasury board, 
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which caused the auditing of such revenue as came from the 
Colonies, supervised expenditures for them and had an oversight 
over appointments m the colonial service The privy council 
received letters and petitions on almost every kind of colonial 
business, caused hearings and inquiries to be held, and issued 
letters, mstructions and orders in council on an equally great 
variety of matters It also acted as the regular court of appeal 
for the plantations As time advanced, more of the administra- 
tive business passed directly into the office of one of the secre 
tanes of State and the privy council became less active The 
Admiralty was concerned with the equipment of the navy for 
service m the Colonies, and the high court of admiralty with the 
trial of prize cases and of cases arising from violations of the 
acts of trade The bishop of London had supervision over the 
appointment and conduct of clergymen of the English Church 
in the colonies and over parish schools there 
Parliamentary Control — The parliament by mentioning the 
dominions m its statutes could extend their provisions to the 
colonies The early acts of supremacy and uniformity contained 
such reference, but it was dropped after the Restoration and no 
serious attempt was ever made to enforce uniformity in the 
Colonies Parliament did not begin to legislate seriously for the 
colonies until after the Restoration Then the acts of trade and 
navigation were passed, to which additions were made in the reign 
of William III and from time to time during the i8th century 
This body of legislation comprised the most important acts re- 
lating to the Colonies which were passed by Parliament A few 
statutes relating to military affairs were passed about the middle 
of the 1 8th century About loo statutes m all were passed prior 
to 1760 The colonists themselves imitated m a general way 
the organization and procedure of the English courts The mam 
features of the common law came spontaneously into force an 
the Colonies The legislatures of several of the Colonies adopted 
large parts of the statute law of England The colonists were 
always accustomed to avail themselves, as far as possible, of the 
great English statutes which guaranteed liberty After about 
1690 the obligation was very generally enforced upon the Colonies 
of sending the acts of their assemblies to England for acceptance 
or rejection by the King in council 
But this, though far-reaching, was only one of the objects which 
were sought through the exercise of imperial control Its chief 
object was to maintain the rights of Great Britain over the 
C olonies and her interests in them in all respects The diplomacy 
of Great Britain concerned itself to an increasing extent, as the 
1 8th century advanced, with the acquisition or losses of colonial 
territory, with the fixing of boundaries and with the securing of 
commercial interests The interests of trade, more than any other 
subject, determined the colonial policy of England The church 
and her interests also demanded attention In all these matters 
the English executive — the Crown — continuously, and for the most 
pirt exclusively, managed colonial affairs During the Common 
wealth in the 17th century, parliament was the source of all 
activity, whether legislative or executive, but at other times its 
legislation was confined chiefly to the subject of trade 
Isolation of the Colonies — A natural condition which affected 
colonial administration as a whole and to a large extent determined 
Its limits and character was the remoteness of the Colonies from 
England At best three months were required for sending a dis 
patch from London to America and procuring a return This ex 
plains the large degree of self government which the Colonies pos- 
'^essed and the indifference with which their affairs were usually 
viewed, even by British offiaals Only a relatively small ptirt of 
colonial business came before English officials or received their 
‘^^enous attention Only at long intervals and m summary fashion 
was It brought to the attention of Parliament It is believed that 
the affairs of the continental Colonies were never seriously debated 
in Parliament until after the beginning of the controversy which 
led to the American War of Independence Social and political 
intercourse with the colonists and governmental control over them 
were therefore very imperfectly developed In fact, the control 
over them was almost wholly executive, and durmg most of the 
period It was to a degree umntelhgent and weak, m fact it was 
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something more resembling 1 federation 

Chartered Colonies — The central fact m colonial history dur 
mg the 17th century was the development of the chirtcred 
Colonies At their founding, as we have seen, the Crown dckgited 
rights of settlement and subordinate rights of govtinmtnt to pro 
pnetors, who used them m a variety of ways The effect of this 
was to introduce a number of mesne lords between (he king ind 
his colonial subjects, a phenomenon which centuries btfore had 
vanished from England itself The patentees governed the 
colonists, and the Crown interfered only at intervals to adjust 
matters Under the first two Stuarts some rather desultory efforts 
were made to check the development of such a system in the early 
stages After a controversy over a contract for tht sole importa 
tionof tobacco, which became involved with the political struggles 
of the time in England the charter of the Virginia Company of 
London was revoked (1624) A royal commission was appointed 
to readjust the affairs of Virginia and to inaugurate its government 
as a royal province In 1634 a board of commibsioners of plinta 
tions was created and it received very large powers over the 
Colonies The year following the New England council resigned 
Its charter, a writ of quo warranto was issued against the Massa 
chusetts charter, and a plan was nearly perfected for sending out 
Sir 1 crdinando Gorges as royal governor, or rather governor 
general, to New England But means were lacking, the suit against 
the Massachusetts patent failed to accomplish its purpose, and 
troubles at home soon absorbed the attention of the Government 

Durmg the Great Rebellion m England New England was left 
practically to itself Strife broke out in Maryland, over which the 
home Government was scarcely able to exercise even a moderating 
influence The Dutch from New Netherland and Europe were able 
to monopolize a large part of the carrying trade in tobicco and 
European goods Virginia assumed an attitude of distrust or hos 
tility toward the new Government in England In 1651 and 1652 
Parliament sent out a commission, with an armed force, which ad 
justed affairs in Virginia by suspending Government under Sir 
William Berkeley, the royalist governor, and leaving control in the 
hands of the assembly By a stretch oi power the commissioners 
also took control of affairs in Maryland, but theie they intensified 
rather than allayed the strife Baltimore, however, managed to 
save his interests from total wreck, and it the Restoration was 
able to re establish his authority 

Navigation Acts — During this time of unstable government in 
England the seeds were planted of a colonial policy which was 
henceforth to dominate imperial relations It was then that Eng 
land entered upon the penod of commerciil riv lines ind wars 
The Cromwelhan Government determined to wrest the control of 
the carrying trade from the Dutch and the Navigation Act of 
and the first Dutch War were the result Gen Robert Stdgwick 
was sent against Ne^ Netherland, but ended in attacking Acadia 
At this time also the national hatred of Spam, v^hich had so char 
actenzed the age of Elizabeth, reasserted itself and the Spanish 
seas were invaded In connection with these events plans were 
formed for a more systematic colonial administration, which Crom 
well did not live to execute, but which were taken up by Clarendon 
the duke of York, the earl of Shaftesbury and a lirgc group of 
officials, lawyers and merchants who surroundt d them They took 
definite shape after the Restoration in the creation of 1 council 
for trade and a council for foreign plantations in the passage of 
the acts of trade, in the conquest of New Nctherhnd, in the settle 
ment of the Carolmas, and m a resolute attempt to adjust disputes 
m New Engl nd These events and their consequences give grt iter 
importance to the next three or four decades than to any later 
penod until the colonial revolt 

The council for foreign plantations was continued, sometimes 
under a patent and sometimes as a committee of the privy council 
until in 1696 It was commissioned as the board of trade As a 
board of inquiry and report, subordinate to the privy council, the 
most important business relating to the Colonics was transacted 
before it The acts of trade, in which the principles of the system 
were laid down, were passed m 1660, 1663 1673 ^^d 1696 They 
expanded and systematized the principles of mercantilism as thev 
had long been accepted The import and export trade of the 
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Colonies was required to be carried on m English and colonial 
built ships, manned and commanded by Englishmen The policy 
of the staple was applied to the trade of the Colonies by thi 
enumeration of their chief products which could not be raised in 
England and the requirement that such of these as were exported ' 
should be brought to England and pay duties there, and that the 
supplies not needed for the Engbsh market should be sent thence 
to fortign countries The same policy was applied to all colonial 
imports by the requirement that they should pass through English 
ports In order to prevent intercolonial trafhc in enumerated com- 
modities, which might lead to smuggling, the act of 1673 provided 
for the levy of an export duty on them in the Colonies in cases 
where a bond was not given to land them in the realm 

In the 1 8th century severe restrictive measures were passed to 
prevent the growth of manufactures in the Colomes, but these acts 
proved mostly a dead letter because the Colonies had not reached 
the stage where such industries could be developed on any scale 
Certain compensations favourable to the Colonies also appear in 
the system, eg, the measures to suppress the raising of tobacco 
m England and Ireland, in order that the colonists might have the 
monopoly, the payment of bounties on the importation of naval 
stores and on the production of indigo by the colonists , the allow- 
ance, on the re exportation of colonial products, of drawbacks of 
fiart or all of the duties paid on importation, the admission of 
colonial imports at lower rates of duty than were charged on the 
same products from foreign countries In order to ensure the en- 
forcement of these acts elaborate provisions became necessary for 
the issue of bonds, and this, with the collection of a duty in the 
Colonies, led to the appointment of colonial customs officers who 
were immediately responsible to the commissioners of the customs 
and the Treasury Board m England With them the governors 
were ordered to co operate Courts of vice admiralty, with author 
ity to try cases without a jury, were established in the Colonies, 
and just before the close of the 17th century they were given juris 
diction over violations of the acts of trade, a power which they 
did not have in England It thus appears that the resolve to en 
force the policy set forth m the acts of trade resulted in a note 
worthy extension of imperial control How far it was successful 
in the immediate objects sought it is impossible to say In some 
of the Colonies and at some times the acts were pnctically nulli- 
fied Illegal trading wis always carried on, especially in time of 
war But in the large it is probable that the acts were effective, 
and their existence always furnished a standard to which officials 
were required to conform 

By the Act of Union of 1 707 Scotland was admitted to the ad- 
vantages of the English trade system In 1733, in order to check 
the development of the French colonies and prevent the importa- 
tion of their products into English possessions, the Molasses Act 
was passed This provided for high specific digies on rum, molasses 
ind sugar, when imported from foreign colonies into those of 
Great Britun So high were these rates that they could not be 
collected, and little attempt was made to enforce the act 

Returning to the 17th century, the conquest of New Nether- 
land by the British m 1664 was an event of great importance 
Taken in connection with the settlement of the Carolmas, it com- 
pleted the hold which the English had upon the North American 
coast and gave them for the first time an extent of territory which 
could be profitably developed The occupation of New Netherland 
was effected by a royal commission, which was also empowered to 
hear complaints and report a plan for the settlement of disputes in 
New England A httle more than ten years later a similar body, 
accompanied by a military force, was sent to Virginia to adjust 
matters at the close of Bacon’s rebellion But the commission of 
1664 was the most noteworthy example of its kind Yet, though 
It succeeded at New Amsterdam and in the southern Colonies of 
New England, it failed at Boston Massachusetts would not admit 
Its right to hear appeals It did not succeed m wresting from 
Massachusetts the territory of New Hampshire and Maine, which 
the heirs of Gorges and Mason claimed 

Dominion of New England. — In 1676 Edward Randolph was 
sent as a special agent to Massachusetts, to require it to send 
agents to England He returned to England the sworn enemy of 


i that Colony and continued to be its tireless prosecutor A series 
of negotiations ensued which lasted for almost a decade, and ended 
in the revocation of the Massachusetts charter by a decree in 
chancery, 1684 New Hampshire bad already been orgamzed as a 
royal province Government under the charter^ of Rhode Island 
and Connecticut was soon after suspended All New England was 
then organized as a dominion or viceroyalty under Sir Edmund 
Andros Assemblies were everywhere abolished and government 
was left wholly in the hands of the executive New York — also 
without ah assembly — and New Jersey were soon after mcor 
porated with the Dominion of New England, its boundary being 
extended to the Delaware river After Bacon’s rebellion m 1676 
the lines of executive control were strengthened in Virginia, but 
the assembly continued active These rapid changes involved the 
downfall of the former system of chartered colonies and the sub 
stitution of royal provinces in their place The effect of this was 
to introduce into the Colonies a large number of officials of royal 
appointment The entire executive and judiciary in a royal 
province was appointed directly or indirectly by the king Its 
members held under commissions subject to the king’s pleasure and 
were controlled by his instructions 
Colonial Reorganization. — By the abolition of assemblies 
and the union of Colonies on a large scale James II did violence 
to the strongest feelings and traditions of the colonists The New 
Englanders not only viewed the levy of taxes by prerogative with 
the utmost aversion, but they feared a general unsettlement of land 
titles, the destruction of much that was valuable in their system 
of town government, and the introduction of Anglican worship 
They shared also m the fear, which was widespread among the 
colonists, that the Crown intended by an alliance with the French 
and Indians to force Roman Catholicism upon them Therefore 
the fall of the Stuart Government m England was the signal for 
an uprising at Boston (April 1689) followed by a less successful 
one at New York The Dominion of New England at once col 
lapsed and the old Colony Governments were generally restored 
A revolt against the Catholic proprietor m Maryland resulted in 
the suspension of his powers of government and the organization 
of Maryland as a royal province William III granted a new 
charter to Massachusetts (1691) m which full provision was made 
for an assembly, but also for a governor and secretary of royal 
appointment Rhode Island and Connecticut were allowed to re 
mam under their corporate charters New York and New Hamp 
shire were organized as royal provinces with assembhes Propne 
tary government struggled back into existence in New Jersey In 
Pennsylvania the governmental powers of the proprietor were 
suspended fiom 1692-94, because of his neglect of provision for 
defence, then they were restored and Pennsylvania continued 
under proprietary government until the War of Independence 
The transition from the system of chartered colonies to that of 
royal provinces was thus well advanced towards completion But 
It was a gradual process, and the later stages of it were not reached 
until the second decade of the i8th century South Carolina be 
came provisionally a royal province m 1719, and a parallel change 
was completed in North Carolina a decade later Georgia re 
ceived a royal government m 1752 But in 1715 Maryland was 
permitted to resume its proprietary form After the Revolution 
of 1689 the change to royal governments did not involve in any 
case the abolition of colonial assembhes Henceforward the Crown 
had a fully equipped executive in every royal province The gov 
ernors exercised the royal rights of calling, proroguing and dis 
solving the assembhes, they assisted in initiating legislation and 
exercised the right of veto All bills passed by the assembhes 
were required to be submitted to the King in council for accept 
ance or disallowance The upper houses of the legislature were 
the councils of the provinces These were small bodies and con 
sisted, m every case except Massachusetts, of royal appointees 
Their support was in most cases given to the governors, and by 
that means they were greatly assisted m resisting the encroach 
ments of the lower houses of assembly which were elected by 
the freeholders But, as a rule, the Crown made no provision for 
the salaries of its governors and other officials, and left them 
largely dependent for support on appropriations by the assem 
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VIEWS IN DIFFERENT SECTIONS OF THE UNITED STATES 


View from Smiley Heiflhls near Redlands Calif Immense orang* groves 
in the foreground snow capped mountain peaks in the background 
A burro pack train In Death Valley Mojave desert California 
Picturesque lumberjack houseboat at the edge of a Louisiana swamp 
When work in that immediate section is finished the lumberjack puts 
out in his houseboat and drifts down the swamp to the next job 


The broad Mississippi river near Natchez Mississippi A ferryboat and 
two old style river steamers of the stern wheel type are tied alongside 
the bank 

Kanawha river winding Its way through a valley in the Appalachian 
plateau of West Virginia 

Buttes of the Qreen River In Wyoming Mountain sides have been cut 
away by centuries of erosion 





HISTORY! 


UNITM> STATES OF AMERICA 

9 


blies Under this system of balanced forces, atialogons in general 
to that which was reached after the Revolution in England, the 
Colonies entered upon the long penod of the French wars 
Struggle with the French, 169 a-^ 1760 ^Early French dis- 
coveries and colonization m North America were confined chiefly 
to the valley and gulf of the St Lawrence These led in the 
larly seventeenth century to the establishment of the provmce of 
Canada By i6io the French had possessed themselves of the 
valley of the lower St Lawrence, and the relations with the 
Indian tribes were being determined During the next $o years 
Canada grew slowly into an autocratically governed province, 
in which the Roman Catholic church was so strong as to con- 
test supremacy at times with the cml power The fur trade be- 
came from the first a most important industry The Jesuits 
and other pnestly orders undertook missionary work on a large 
bcale among the natives The fur trader and the missionary soon 
extended French influence through the region of the Great Lakes 
Between the Iroquois and the French, wars were almost con- 
tinuous, but with the other Indian tribes the French were in 
general on friendly terms The Iroquois maintained friendly rela- 
tions with the Dutch and afterwards with the English This deeply 
affected relations between the Enghsh and the French, as well as 
the entire development of the province of New York 
French Expansion. — ^Exploration was a most important inci- 
dent of both the fur trade and the missionary enterprises of the 
French Between 1670 and 1690 their work culminated m the 
grtdt exploring activity of Marquette, Joliet and La Salle The 
Ohio and Mississippi rivers were discovered and their courses 
were mainly or wholly traced Explorers also penetrated far into 
the regions beyond the Mississippi Posts were established at 
various points along the Great Lakes During the first two dec- 
ades of the 1 8th century the French also established themselves 
on the Gulf of Mexico, Mobile being founded m 1702 and New 
Orleans m 1718 Quebec and the Gulf ports were then connected 
by a series of forts which, though few and weak, sufficed for 
communication and for the establishment of a claim to the Missis- 
sippi valley They were Niigara and Detroit, commanding the 
ipproaches to lakes Erie and Huron, Fort Miami, on the Maumee 
river Fort St Joseph, at the southern end of Lake Michigan, 
Vincennes and French Fort, on the Wabash, Fort Chartres, on the 
Mississippi opposite St Louis, Michillimackmac and Ste Mane, 
which guarded the upper lakes French zeal and enterprise had 
thus seized upon the heart of the continent It seemed possible 
that English settlements might be confined to the coast, for they 
expanded slowly and no genius for exploration or sympathy with 
Indian life was shown The tendency of British commercial policy 
was likewise to confine them there The Indian alliances of the 
English were also far less extensive than those of the French 
The provinces of South Carolina and Georgia had conflicts with 
the Spanish on the Florida frontier, and in these the Indian tribes 
of the south were also involved But these rivalries were slight 
md local in character when compared with the struggle for su 
premacy which Was preparing between the French and English 
The conflict with the French wajr precipitated by events m 
Europe It was the English Revolution of 1689 that opened the 
Pfreat conflict between France* and England The question of 
Protestantism versus Cathohcism was involved, but at bottom the 
struggle was one for the balance of power among European 
States Rival claims, too, existed between the two powers m 
America, Africa and Asia Questions of commercial and naval 
supremacy world wide m extent were involved, and the colonial 
possessions of the two States were necessarily drawn into the 
struggle In America it involved four intercolonial wars (Dutch 
War with France, War of Queen Anne or Spanish Succession, War 
of Austrian Succession and Seven Years War), which were closed 
respectively by the treaties of Ryswick (1697), Utrecht (17 13), 
Aix la Chapelle (1748), and Pans (1763) On the American 
continent during the first two wars the struggle was confined 
to the northern frontier, and consisted of devastating raids by 
the French and Indians, which iti turn provoked retaliatory 
efforts on the patt of the English These took the form m 
part of attacks on Acadia and of unsuccessful efforts to conquer 


Canada by means of joint expeditions by sea and land The 
favourite land route was that from New York by way of Lake 
Champlain to Montreal, while the expeditions by sea were forced 
to make the long and perilous voyage round Nova bcotia and 
through the Gulf and River St Lawrence to Quebec In 1690 
and again in 1711 an enterprise of this kind was actually under 
taken Acadia, “with its ancient linuts,” and the claim ot France 
to Newfoundland and the Hudson Bay territory were, however, 
ceded to England by the Treaty of Utrecht 
Wars Between Frencli and British in America.— -As the 
great world conflict progressed the relative importance of the 
colonial and maritime issues which were involved increased The 
first two wars had their origin primarily in European questions 
The third war had its beginning m the Spanish West Indies, and 
clearly revealed the existence of the Bourbon Family Compact, 
which bound France and Spam together On the American conti 
nent its most striking event was the capture, m 1745, of Louis- 
burg, a stronghold which the French had recently fortified on 
Cape Breton This victory was secured largely by the efforts of 
the New England colonists In the following year another plan 
for the conquest of Canada was thwarted by the necessities of 
war in Europe At the close of the war Louisburg, too, was 
restored to the French After this fashion did the world struggle 
react upon the special interests of the English m North America, 
and perplex and irritate the colonists 
In the fourth intercolonial war (1754-63) the struggle between 
the two nationalities in North America was decided Events which 
immediately preceded this war — the occupation of the Ohio valley 
and the building of Fort Duquesne — clearly revealed an intention 
on the part of the French to exclude the English from the Missis 
sippi valley A persistent effort was also made to recover Acadia 
The western, as well as the northern, frontier was now threatened, 
and the war which followed affected all the Colonies Great 
Britain sent over a succession of commanders in chief Great 
improvement was made upon the crude efforts at joint colonial 
action which had characterized the earlier wars the Albany 
congress of 1754 greatly surpassed m importance the meetings 
of governors and military officers which had occasionally been 
held in previous times, though its plan of colonial union failed 
The campaigns of this war were all upon a comparatively large 
scale Campaigns were carried on not merely along the line of 
Lake Champlain and in Acadia, but against Fort Duquesne, Os 
wego and Fort Frontenac, Louisburg and Quebec itself The weak 
Spanish power was overthrown in Florida and expeditions were 
sent against the southern Indians In all quarters, and especially 
after Pitt became secretary of State, the British assumed the 
offensive The Navy of Great Bn tarn, as well as its Army, was 
called into action on a much larger scale m America than ever 
before The result was the conquest by the British of Canada, 
and all North Amenca east of the Mississippi river, the French 
claim to territory west of this nver was ceded to Spam m 1762 
The wars with the French brought the problem of colonial 
defence among the English into greater prominence than ever 
and added it to the other questions at issue Against the Indians 
the colonists in the 17th century had provided for their own 
defence Chiefly with this object m view, each Colony had de 
veloped a mihtia system But such a force was not fitted for long 
campaigns or large operations it was comparatively undisci 
plmed, the commissariat was poor or totally lacking, and the men 
were able to remain away from their homes for only brief periods 
The colomsts possessed no navy So poor were means of com- 
munication and so isolated were the Colonies from one another 
that co-operation was very difficult Equally difficult was it to 
secure proportional contributions of money from the Colonies 
Early m the French wars the British Government prescribed 
quotas both of men and money to be raised by the Colonies, but 
little attention was paid to these except by the Colonies m im- 
mediate peril Because of the hmited amount of available money 
and the modest resources of the colonists heavy taxation was 
impossible The assemblies resorted to the issue of bills of credit, 
to which they gave legal tender quality, and for the redemption 
of which m nearly all cases they made inadequate provision The 
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paper depreciated and m some Colonies became worthless Great Colonial Reroltf 1763-76,— ^The Treaty of Pans ( 1763 ), by 
confusion resulted involving loss to all, and among the sufferers which the period of colonial wars was concluded, added vast 
were British merchants Strained relations were produced be- stretches of terntory to the dommions of Great Britain in North 
tween the assemblies and the colonial executive, who, actmg j Amenca The Floridas, Canada and Louisiana as far west as the 
under royal instructions, persisted in vetoing biMs for additional Mississippi nver now came into the possession of the Enghsh Of 
issues of currency For this reason, m addition to others, the the islands which were occupied, the two most important — Guada 
assemblies withheld the salaries of governors and other officials, loupe and Martinique — ^were restored to the F rench The retention 
and in this way sought to coerce the executives In some Colonies of Canada in preference to these involved an important change m 
the assembly secured the right of electing the treasurer, and in the nature and objects of British colonization Hitherto tropical 
most of them approprations were made specific Thus by skil- colonies had been preferred to those m northern climes But it 
fully utilizing their control over the purse, and that during a long was now bent upon continental expansion Canada and the West 
period of war, the colonial assemblies were able materially to were retained and the most important French islands were given 
limit the authority of the executives It was in such ways as back The development of modern industry — the so-called mdus 
these that the Constitutions of the provinces became developed trial revolution had already begun in Great Britain Its effect was 
and liberalized during the French wars vastly to increase the population of the British Isles and to neces 

The Canadian Government — ^The quality of the rank and sitate an overflow into the unoccupied regions of the globe Hence 
file of the Canadian militia was not essentially different from forth, as time progressed, colonies were to be valued as homes 
that of the British Colonies But the Canadian Government was for a surplus population quite as much as sources of raw materials 
lutocratic The power of the I rench was also concentrated in a and food supplies The retention of Canada and the West also 
single large province These conditions greatly promoted military coincided exactly with the desires of the continental Colonies 
tfliciency When taken in connection with their Indian alliances, Ihe chief gams of the war went therefore to them and not to the 
they enabled the French to take the offensive m the earlier island colonies They now possessed a continental domain which 
wars much oftencr than did the English, and with much greater was adequate to their need for expansion, and their long cherished 
effect The English frontier was more accessible and more ex desire to be nd of the French was gratified The conquest of the 
posed than was the lower part of the valley of the St Lawrence French removed the sense of dependence on Great Britain for 
Quebec was in every sense a cit idcl to which additional security military aid previously felt by the northern Colonies in particular 
was given during a large part of every year by the intense cold Increase of Imperial Control — In consequence of the policy 
of the Canadian winter But so superior were the training and thus adopted, largely increased burdens were devolved on the 
enterprise of the French coureur di hois that, with his Indian Imperial Government while the conquest and the events which 
lilies he was far better able than the English farmer or artisan to led to it strengthened imperialist sentiment The course of action 
[Knetrate the wilderness whether in winter or in summer, and which was at first favoured by leading officials, both in England 
massacre the exposed dwellers on the frontier It was this class and the Colonies, was a more systematic administration of Indian 
which gave the I rench the superiority in the long succession of affairs, the employment of sufficient regular troops under the 
raids by which the English frontier was hid wistc commander m chief to defend the newly acquired territory, the 

Though the I rench by their skill and boldness achieved a maintenance of posts with Enghsh settlers in the interior on a 
remirkable success their defects and weaknesses were equally scale sufficient to prevent the French or Spanish from securing 
evident The flow of population from France to America was the trade of the region Improved methods of administration were 
never great ind wis diminished by the exclusion of Huguenots urged, I rench methods were praised and the shortcomings of the 
The natural growth of population within New France was not surviving chartered Colonies were again emphasized This all re 
rapid and the French colonists did not become sufficiently numer- quired additional revenue, as well as administrative vigour, and 
ous to maintain the intcrt sts to which their vast claims and pos that at a time when Great Britain was especially burdened with 
sessions gave rise At the opening of the last intercolonial war debt and when several of the Colonies had recently incurred 
the proportion of English to French colonists was approximately heavy expenditures The large acquisitions of terntory also neces 
15 to one The resources of the British exceeded those of the sitated some changes m the acts of trade The necessity for their 
French colonists to a corresponding degree Had the decision of more vigorous enforcement was revealed by the existence of a 
the questions at issue depended upon population and wealth large contraband trade between the colonists and the enemy dur 
alone, the issue could not long have remained doubtful But they ing the later years of the war and also of a considerable illegal 
were so offset by other circumstances, already alluded to, trade with Europe These conditions, together with the conviction 
that tht result of the stiugglc was for a long time uncertain The that, as the continental Colonies had reaped the chief advantages 
motherlands were to be the decisive factors in the problem, which of the war, some favour should be extended to the islands, led 
thus depended to an extent on complications which existed in to the passage of the Sugar Act by the Grenville ministry in 1764 
Europe or even on remoter seas and continents When the climax It also caused a resort to writs of assistance in two of the Col 
of the struggle y,as reached the result might have been different if onies, and finally the legalization of them in all the Colonies by Act 
France at the time had not been so deeply involved in the politics of Parliament (1767) The>^id of the Navy was directly invoked 
of central Europe m the enforcement of the trade laws, and the activity of the cus 

Of the first importance in reaching a decision were the fleets toms officials and of the admiralty courts in the Colonies was in 
and armies of Great Britain and France, or those parts of them creased Garrisons of regular troops — ^numbering several thousand 
which were available for use on the continent of North America — ^with a commander in chief were now present in the Colonies in 
During the hrger part of the period under review the French time of peace, and their aid might possibly be invoked by the civil 
neglected their fleet while the English steadily advanced toward power to suppress disorder The Sugar Act itself was a trade and 
naval and commertial supremacy But the first conspicuous revenue act combined, and the fact was expressed in the preamble 
service on the northern coasts was that which was rendered by of the measure It was intended directly to affect the traffic bt 
Commodore Peter Warren and his squadron at the capture of tween the northern Colonies and the foreign West Indies in lumber 
Louisburg m 1745 In the next year a large French fleet was des- and food stuffs, molasses and rum The duty on foreign molasses, 
patched to North America, but it accomplished nothing In the for which provision had been made in the Molasses Act of I733> 
last intercolonial war the operations before Louisburg m 1758 was halved , but now it was proposed really to collect this duty A 
and at Quebec in 1759 decisively proved the superiority of the cry was immediately raised m New England that, if the duty was 
British Navy The Colonics also m the later stages of the strug- collected, the manufacture of rum — of which molasses was the 
gle, contributed loyally toward the result France failed to make staple material — ^would be lessened or wholly prevented and a most 
her natural military superiority effective in North America and important industry sacrificed The fisheries would incidentally 
her power on that continent had to yield before the combined suffer In spite, however, of the opposition which it provoked m 
attacks of Great Britain and her Colonies by land and sea the northern Colonies, it is probable that the Sugar Act could have 
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been pennanently enforced The Act of Trade of 1673 and the 
Molasses Act — though it was not fully executed — ^were two early 
instances of the exercise by Parliament of the right to tax the 
colonies Had the Sugar Act been enforced, a clear and decisive 
precedent in favour of this right would have been established 
In view of the general situation, that was probably as far as the 
British Government should have gone at that time But it im- 
mediately committed itself to another and still more significant 
measure, and the two acts combined caused an outburst of pro- 
test and resistance from the colonists 
The Stamp Act. — ^Repeatedly m earlier years the imposition 
of a stamp duty upon the Colonies had been suggested Ihe cost 
of the regular troops which must be stationed m America was cs 
timated at about £300,000 annually The Sugar Act >yas expected 
to yield about £45,000 a year It was thought that the colonies 
should raise about £100,000 more as their reasonable share of the 
cost George Grenville resolved to secure this by means of a stamp 
duty This would fall upon the island colonies equally with those 
of the continent, though it would be expended chiefly for the en 
hrged military force on the mainland Though its simplicity and 
ease of collection recommended it, the Stamp Act was a purely 
fiscal measure, and its character was not concealed by any fea- 
tures which allied it to the earlier acts for the regulation of trade 
It was passed by Parliament in 1765 almost without debate and 
with scarcely a thought that it would be resisted It provided for 
the appointment of officials to distribute the stamped papers in 
the colonies and further extended the power of the admiralty 
courts by giving them jurisdiction over violations of this act 
The legal theory upon which the act was based was that of the 
unqualified sovereignty of Parliament as the representative body 
for the whole empire, and that its authority, if it chose to use it, 
was as effective for purposes of taxation as for the regulation of 
trade or other objects of legislation But never before, during the 
century and a half of colonial history, had the taxing power been 
so unqualifiedly exercised It followed close on the heels of the 
Sugar Act, which itself had aroused much hostile criticism The 
two measures also came at a time when the consciousness of 
strength among the Colonists had been increased by the defeat 
and expulsion of the French Moreover, at the time when the 
policy was initiated, George III had undertaken to crush the 
Whig party and to revive the latent prerogatives of his office 
This resulted in the formation of a series of coalition ministries 
Vacillation and uncertainty were thus introduced into the colonial 
policy of the Government The royal policy also brought into the 
public service in England and kept there an unusually large group 
of inferior men who persistently blundered in the treatment of 
colonial questions It was only with the accession of the North 
ministry, in 1770, that permanence and a certain consistency 
were secured But, in the view of the colonists, the prestige of 
the Government had by that time been seriously lowered 
Resistance to the Stamp Act — Determined opposition to the 
Stimp Act was shown m all the Colonies, by or before the time 
(Nov i) when it was to go into effect The forms assumed by 
this opposition were such as characterized the entire controversy 
with Great Britain until the opening of hostilities in 1775 It 
consisted in the passage of resolutions of protest by the lower 
houses of some of the colonial legislatures, m the calling of a 
congress at New York which was attended by delegates from 
nine of the Colonies, in the activity of mobs organized under the 
name of the “Sons of Liberty”, and, finally, in a somewhat 
widely extended movement against the importation of British, 
or even foreign, goods and m favour of frugahty and the en- 
couragement of home manufactures The newspaper press also 
sprang into much greater activity than ever before and many 
notable pamphlets were published The most important resolu- 
tions at the outset were those adopted by the Virginia House 
of Burgesses and by the House of Representatives of Massa- 
chusetts Through the first named body the dramatic eloquence 
of Patrick Henry forced five resolutions Two others, which 
threatened resistance and the coercion of any who should venture 
to uphold the home Government, failed to pass, but the whole 
seven were pubhshed broadcast through the Colonies The 


calling of a general congress was proposed by the Houst of 
Representatives of Massachusetts Prominent among its mem 
bers was James Otis, who had already distinguished himself by 
radical opposition to measures of the Government tsptci illy m 
the case against writs of assistance which was argued before the 
superior court in 1761 Samuel Adams already i prominent man 
was now elected a member of the House from Boston He almost 
immediately became its leader, drafting its most important resolu- 
tions and papers, and to a large extent directing its policy With 
the aid of others he was able greatly to increase the ictivity of the 
town-meeting in Boston, and in the course of a few yeirs to de- 
velop it on occasion into a great popular convention Throughout 
New England the town and its institutions served well the pur 
poses of opposition and facilitated its extension over large ireas 
The intense Puritan spirit, with its century and a half of pro- 
nounced independence both m polity and temper was lacking 
outside New England, though on the frontiers of the provinces 
from Pennsylvania southward was a Scottish Irish populition 
which exhibited miny of the New England characteristics But 
the tenant farmers of New York the German pietist sects of 
Pennsylvmia, the Quakers wherever they had settled and in 
general the adherents of the English Church were inclined toward 
indifference or as the controversy progressed, toward positive 
loyahsm Hence the mixture of nitionahties m the middle colo- 
nies greatly increised the difficulty of rousing that section to 
concerted action In Pennsylvania the issues were obscured by a 
struggle on the part of the western counties to secure equal rep- 
resentation with those of the cast This helped to make loyalists 
of the Quakers Special grievances also produced among the 
frontier settlements of North ind South Carolina quite as much 
dislike of the officials and social leaders of the tide water region 
as they could possibly feel toward Crown and Parliament 
Throughout the struggle New Fngland and Virginia exhibited a 
unity and decision m action which were not equalled elsewhere 
Increased Opposition — But to return to the Stamp Act 
Before the meeting of the congress at New York outbreaks of 
mob violence in Boston had forced the stamp distributor there to 
resign, and had wrecked the house of Thomas Hutchinson the 
chief justice Owing largely to the indecision of the elective 
council, the Government had proved powerless to check the dis 
order The resolutions passed by the Congress as well as its 
petitions to the home Government, gave authoritative form to 
the claims of the colonial opposition in general, though the body 
which issued them, like all the congresses which followed until 
1776, was extra legal In these utterances, is later the colonists 
sought to draw their arguments from British precedents and their 
own history The two British rights which, it was claimed, were 
violated by the Stamp Act were the right to trial by jury and the 
right to be taxed only by an assembly in which they were repre 
sented The first grievance was simply an incident of the second 
and was occasioned by the extension of the jurisdiction of the 
admiralty courts The tax was a direct grievance For purposes 
of legislation like this these bodies denied that Parliament was 
representative of the whole empire For purposes of taxation their 
assemblies they affirmed were the only represent itive bodies 
they had known Therefore, ignoring the earlier and tentative 
measures by which Parliament had actually taxed the Colonies, 
and falling back upon the sweeping declarations of their assem 
bhes, they denied the right of Parliament to tax them They de- 
clared that the recent policy of Parliament was wholly an innova- 
tion and insisted upon a return to the constitution as it was be 
fore 1763 The doctrine of natural right and compact was also 
resorted to with increasing emphasis m New England utterances 
Repeal of the Stamp Act — The decisive blows however 
were struck by the mobs m the Colonies and by the Government 
itself m England As the time for the execution of the Stamp 
Act approached, more or less violent demonstrUions occurred in 
Ne\y York and m many other localities The stamp distnbutors 
were forced to resign Everywhere m the original continental 
Colonies the use of stamped papers was prevented, except to a 
slight extent in Georgia Business requiring the use of stamps 
was m part suspended, but far more generally it was carried on 
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Without their use Without the aid of the mihtia, which m no 
case was invoked, the colonial executives proved indisposed or 
powerless to enforce the act and it was effectively nullified In 
England the f)etitions of the colonists produced little effect There 
the decisive events were the accession of the Rockingham ministry 
to power and the clamours of the merchants which were caused 
by the decline in American trade The serious lack of adjustment 
between Bntish politics and colonial government is illustrated by 
the fact that, more than three months before the Stamp Act was 
to go into effect, the ministry whose measure it was resigned, and 
a cabinet which was indifferent, if not hostile, to it was installed 
in office Preparations were soon made for its repeal The slight 
extent to which relations with the Colonies had been defined is 
indicated by the fact that the debates over the repeal contain 
the first serious discussion in parliament of the constitution of the 
Bntish empire While the Colonies were practically united m their 
views a great variety of opinions was expressed m parliament On 
the question of right Lord Mansfield affirmed the absolute su- 
premacy of parliament in dominions, while Camden and Pitt drew 
the same sharp line of distinction between taxation and legislation 
upon which the colonists insisted, and denied the nght of parha- 
mtnt to tax the Colonies Motives of expediency, arising both 
from conditions m the colonics and m England, proved decisive, 
and in the spring of 1766 the Stamp Act was repealed, while its 
rejxjal was accompanied with the passage of a statute (The Declar- 
atory Act) affirming the principle that Great Britain had the 
nght to bind the Colonics in all cases whatsoever This measure 
was received with joy in the Colonies, but the prestige of the home 
Government had received a severe lilow, and the colonists were 
quick to resent further alleged encroachments 

Townshend Acts — ^These soon came in the form of a colonial 
Mutiny Act and of the so called Townshend Acts (1767) The 
Mutiny Act was intended largely to meet the needs of the troops 
stationed m the west and in the new Colonies, but it also affected 
the older Colonics where garrisons of regular soldiers existed The 
act provided for a parliamentary requisition for barrack supplies, 
and partly because it included certain articles which were not 
required for the soldiers in Europe, the New York legislature at 
first refused to make the necessary appropriation Partly through 
the influence of the governor it later came to think better of 
it and in a non committal way appropriated the supplies required 
But meantime in England the Pitt Grafton ministry had come 
into othce, in which the brilliant but reckless Charles Townshend 
was chancellor of the exchequer Pitt himself was disabled by 
illness, and the ministry, lacking his control steadily disintegrated 
Townshend availed himself of this situation to spring upon his 
colleagues and upon Parliament a new measure for colonial taxa- 
tion, and with it a bill legalizing writs of assistance and establish 
mg a board of commissioners of the customs in Amenca, and a 
third bill suspending the functions of the assembly of New York 
until it should comply with the terms of the Mutiny Act These 
bills all became law Before the last mentioned one reached the 
colonies, the New York Assembly had complied, and therefore 
the necessity for executing this Act of Parliament was avoided 
The establishment of a customs board at Boston did not, of itself, 
provoke much cnticism But the Act of Trade and Revenue, 
which provided for the collection m the Colonies of duties on 
glass, lead, painters’ colours, paper and tea, and that out of the 
revenue nised therefrom salaries should be paid to the governors 
and judges in Amenca, opened anew the controversy over taxation 
John Dickinson, m his LetUrs of a Farmer (1767-68), denied 
in toio the authority of Parliament to tax the Colonies, and his 
argument was widely accepted Massachusetts petitioned the 
home Government and m a circular letter conveyed its views to 
the other colonics and asked an expression of theirs in return 
Tht activity of the customs officials at Boston in seizing John 
Hancock s sloop “Libert v,” occasioned noting, which m turn was 
followed by the transfer of two regiments to Boston Several 
vessels of war were also stationed m its harbour (autumn of 
1768) Deprived of their assembly, the towns of Massachusetts 
chose deputies, who met m convention but without important 
result Favourable replies to its circular letter were, however, 


received from a majority of the Colomes Resolutions against the 
new act were passed by many colomal assemblies, and m several 
cases petitions were sent to England The King and ministers 
expressed the view that the Americans were opposed to all 
restrictions, and that m Massachusetts treason or misprision of 
treason had already been committed In this they had the sup 
port of large majorities m Parliament The statute of 35 Henry 
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VIII , for the punishment in England of such offences when (om 
mitted outside the realm, was now revived, and the royal officuls 
in Massachusetts were instructed to collect evidence against sus 
pected popular leaders with a view to their deportation across 
sea for trial Though sufficient evidence was not found, nothing 
could have been better calculated to increase the exasperation 
of the colonists than a threat of this kind It drew from the 
Virginia burgesses strong addresses and resolutions of protest 
Fear lest the English Church would induce the Government to 
establish a colonial episcopate caused much discussion at this 
time, especially m New England, and led to plans for joint action 
on the part of Dissenters, in self-defence In the course of 1769 
the policy of commercial non intercourse wAs again revived, and 
resolutions in favour of its enforcement were passed by mari> 
local bodies But it was found difficult to enforce these, and, as 
the Colonies were prosperous, trade, open and illicit, with Euro])!. 
continued to be large The Bntish merchants did not clamour foi 
relief, as they had done at the time of the Stamp Act, but gavt 
loyal support to the policy of the Government The King was also 
steadily gaming an ascendancy, which in 1770 was permanent! v 
established by the accession of Lord North to the premiership 
Thus, on both sides of the ocean, parties were bracing themselves 
for a struggle, the one for and the other against the principle of 
the Declaratory Act The question of revenue was now large 1 \ 
obscured by that of nght and power 
The Tea Tax — It cannot be said that the Townshend Revenue 
Act was nullified, for to a certain limited extent it was execuUd 
But in i77X>, on the specious plea that the duties were uncommtr 
cial because they were levied on Bntish manufactures, all except 
the duty on tea— ^d per lb — ^were repealed, and a drawback of 
one fourth and later of three fifths of this duty was granted on 
the re exportation of tea to the Colonies But the preamble of 
the act was retained, and with it the principle of taxation I or 
this reason opposition continued and non importation agreements 
especially against tea, were maintained But after the collision 
which occurred between the troops and the people m Boston m 
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March 1770, the soldiers were removed from that town and 
affairs became more quiet For more than a year it seemed as 
if the controversy was wearing itself out and that the old relations 
would be restored But the conduct of certain naval officers and 
small vessels of war which had been trying to suppress illegal 
trade in Narragansett bay led, m June 1772, to the destruction 
of the schooner ‘‘Gaspee ” The inquiry which necessanly followed 
this together with legislation for the protection of the royal 
dockyards, ships and supplies, again revealed the possibility that 
colonists might be removed to England for trial About the 
sime time provision was made for the payment bv the home 
Government of the salaries of the governors and of the judges of 
the superior court of Massachusetts while those officials continued 
lo hold at the pleasure of the Crown These events occasioned 
a movement in Massachusetts and Virginia which led at once to 
the organization of committees of correspondence, and these ulti- 
mately extended far and wide throughout the Colonies At the 
sime time m England the East India Company appealed to 
Parliament for relief from the losses caused by the transfer of 
the American trade so largely to the Dutch, and in response the 
Tea Act was passed authorizing the company to import its teas 
into the Colonies and providing that the English duties should 
bt wholly drawn back on exportation, and that no compensation 
need be made to the Government for consequent loss of revenue 
This, It was expected, would enable the company to out compete 
the Dutch But popular uprisings prevented the reception or sale 
of the tea at any of the ports and culminated in the destruction 
(Dec 16, 1773) of 340 chests at Boston As the King and the 
North ministry were now fully entrenched in power, coercion 
was at once resorted to and affairs were thus brought to a crisis 
The Quebec Act — ^Thost among the colonists who were intel- 
ligent enough to watch the course of events had long felt that 
they were being enveloped m a network of relations over which 
thty had no control This was a result of the development of the 
tmpire with its world wide interests The Quebec Act which was 
passed by Parliament near the close of the session of 1774, fur- 
nished a case in point Owing to the failure of the Imperial Gov- 
( rnment to secure the revenue which it had hoped to collect under 
the Stamp Act and the later statutes, it had been forced to aban- 
don its plans for the vigorous administration of Indian affairs 
and of the West In view of these farts, it was thought wisest 
and cheapest to commit the immediate charge of the west to 
the piovince of Quebec and therefore to extend its bounds south 
w ircl to the Ohio The Roman C itholic religion was recognized 
as legal within Quebec and no provision was made for an assem- 
blv Its extension also indicated a purpose to prevent the west- 
ward movement of population across the mountains, which was 
already beginning from the middle and southern Colonies 
First Continental Congress —But the acts of the session of 
1774 which were of most immediate importance were those which 
directly affected Massachusetts, where lay the centre of disturb 
mce One of these closed the port of Boston, another substituted 
m appointed for an elected count il m Massachusetts and took 
the selection of jurors out of the hands of the people, and a third 
made possible the removal from Massachusetts of the trials of 
persons indicted for capitil offences committed in support of the 
Government into neighbouring Colonies or to Great Britain where 
\ fair hearing was considered possible Gen Thomas Gage, who 
had been commander in chief m America, was now appointed 
governor of Massachusetts with authority to uphold the new 
lets with mihtary force As soon as knowledge of the fate impend- 
ing over Boston reached the other Colomes, conventions, local 
and provincial, were held, and the plan of a general congress, as 
proposed by Massachusetts and Virginia, was adopted Delegates 
were chosen from all the Colonies except Georgia, though that 
province fell into line when the second Congress met The mem- 
bers were instructed to the general effect that they should con- 
sult together and adopt such measures as were best calculated 
to secure the just rights of the colonists Voting by Colonics but 
occasionally listening to utterances which implied that Amencans 
^ere now thrown into a single mass this body sent addresses 
to the King, to the people of the Colonies, of Quebec and of 


Great Britain, and prepared a declaration of rights It is a sig 
nifiicant fact that no address was sent to either of the Houses 
of Parliament In its statement of rights the Congress (known 
as the First Continental Congress) limited itself to those which 
it believed had been infringed since 1763 These acts they 
described as innovations and claimed themselves to be the tru( 
conservatives who only desired peace on the basis of the lormer 
constitution The opposition which Massachusetts was making lo 
the recent Acts of Parliament was approved and the view was 
expressed that if an attempt were made to execute them by force 
all America should support Massachusetts Though the work of 
this Congress was deliberative, it performed one positive act 
which contained the germ out of which new governments were 
to develop That was the issue of the Association or non importa- 
tion and non exportation agreement, accompanied with resolutions 
for the encouragement of agriculture md home manufactures and 
for the organization of committets to carry these measures into 
effect Coercion according to the principle of the boycott was 
to be applied by the Colonies and other local bodies to all who 
declined to accept and obey the terms of the Association This 
policy had been followed at intervals since the time of the Stamp 
Act It had been revived by many local and provincial bodies for 
the p>ast few months The Association became the touchstone by 
which loyalty to the Colomes, or to the king was determined 
Those whose loyalty to the king forbade their submission to the 
new regulations now felt the power of committees, even to the ex 
tent of virtual trial, imprisonment or banishment I rom this action 
the First Continent il Congress derived its chief significance 
Increase of Friction — The Association, with its threats and 
dependence upon extra legal bodies for enforcement was a direct 
blow at the commercial system of the empire and could scarcely 
help provoking retaliation When the Congress adjourned some 
of its members predicted war In New England the impression 
that war was inevitable was widespread In Massachusetts a 
provincial congress was at once organized which assumed the 
reins of government and began to prepare for defence A com 
mittee of safety was chosen to carry on the work during recesses 
of the Congress Thomas Gage the governor, began fortifying 
Boston, while he looked about for opportunities to seize military 
stores which the colonists were accumulating The laising of vol 
untary militia compimes wis soon begun in Virginia In South 
Carolina, as earlier m Boston and New York a quantity of tea was 
now actually destroyed and a general committee assumed prac- 
tical control of the province I rom New \ ork city and Phila- 
delphia, as centres, the process of revolutionizing the two most 
conservative provinces was earned on When Parliament met, 
at the close of 1774, the king and ministers declared that a 
most daring spirit of resistance existed m Massachusetts, which 
was countenanced by the other Colonies, where unlawful combina 
tions against the trade of Great Britain were already widely 
extended In these opinions the Government had the support of 
the majority in the two Houses, and m a joint address the rebellion 
m Massachusetts was declared to be a fact As a conciliatory 
measure Chatham proposed that Parliament agree by resolution 
not to levy any tax upon the Colonies, but that the Continental 
Congress be required to make a free grant of a perpetuil revenue 
which should be fully at the disposition of Parliament the Con- 
gress fixing the quota which should be paid by each province But 
the imi>erialist and mercantilist ideas of Chatham were expressed 
m the further provisions that the system of trade and navigation 
should not be changed and that the Army might be lawfully kept 
m any part of the dominions, though it should never be used 
to \iolatc the just rights of the people Edmund Burke, m his 
great speech on conciliation, ad\ocated a return to the system of 
requisitions and did not consider a representation of the colonists 
in Parliament as a possibility But these motions were rejected, 
and a resolution introduced by Lord North was passed This con- 
tained no recognition of extra legal bodies, but provided that 
when the assembly of any Colony should engage to support civil 
government within the Colony and contribute according to its 
ability to the common defence, the King and Parliament would 
then forbear to levy any more taxes on that province except what 
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were necessary for the regulation of trade The Colonies, with 
the exception of New York, North Carolina and Georgia, were 
excluded from the fisheries, as a counterstroke to the Association 
North’s resolution proved futile, and the two parties drifted 
steadily toward war, though the British Government m its military 
estimates made no adequate provision for meeting the crisis 
Lexington and Concord.— On April 19, 1775, hostilities be- 
gan in Massachusetts A force was sent overland to Concord, 
20m from Boston, to seize or destroy the military stores which 
the colonists had brought together at that village The minute- 
men were warned to oppose the appro iching force, and at Lexmg 
ton a village situated on the road to Concord occurred a skir 
mish m which the first blood of the American War of Indepen- 
dence was shed The troops marched on to Concord and destroyed 
such of the stores as had not been removed or concealed On 
their return march they were pursued by a galling fire from behind 
fences and buildings, and had it not been for the arrival of a 
relieving force the command would have been destroyed before 
it reached the protection of the British vessels of war at Boston 
Ihc “Lexington alarm” brought in throngs of militiamen from 
all parts of New Englmd Officers were appointed by the pro- 
vincial congress of Massachusetts and by similar bodies in the 
other Colonies, and immediately the so called siege of Boston 
began Cannon, as well as every other form of military equip- 
ment were now in great demand In order to secure supplies 
md at the same time stnke a telling blow at British authority 
in the north Tuonderoga was surpnsed and taken on May 10 
Men from Connecticut Massachusetts, and the New Hampshire 
Grants (later Vermont) co operated in this enterprise It was 
soon followed by a dash into Canada, by steps which involved 
New York in the affair and by the organization of a military 
force under Gen Philip Schuyler for permanent service on the 
northern frontier Meantime reinforcements reached Boston, led 
by Howe Clinton and Burgoyne, and it was resolved to extend 
the British lines by occupying the heights of Dorchester on the 
south and those of Charlestown on the north 
Bunker Hill — 1 he Americans hearing of this, seized Breed’s 
Hill, overlooking Charlestown, where they hastily threw up a re- 
doubt on the night of June 16 The British might easily have en- 
trapped them, but instead on the next day the American position 
was assaulted on the left and carried, though with much difficulty 
and after a loss to the assailants of more than 1,000 men Such 
was the battle of Bunker Hill, one of the most dramatic encounters 
in the war In connection with all these events the Americans 
claimed to be acting on the defensive But it was not difficult to 
perceive that especially 111 New England, this claim only imper- 
fectly concealed an intensely aggressive spirit 

Second Continental Congress — ^The news of the outbreak of 
hostilities aroused strong feeling throughout the Colonies The 
Second Continental Congress met under Us influence Its mem 
bers, however had been chosen and instructed before the clash of 
arms, and for that rexson the course which had been worked out for 
them differed only slightly if at all, from that which had been fol 
lowed by their pn dectssors To a certain extent the new body ad- 
hered to the former course of action But a state of war now 
existed in New England and on the Canadian border Troops were 
expected soon to arrive at New York Reports of these events 
were thrust upon the attention of Congress at once, and the 
provinces mvoK ed asked for advice as to what course they should 
pursue As a result of these events in the Colonies generally, the 
Association was being changed from a system of co operation 
against British trade into a union for purposes of defence This 
new situation the Congress was forced to meet This it did largely 
by resolutions of advice to the Colonies, but also by positive 
orders Of the former class were the resolutions about the pro 
curing of military supplies, the assumption of powers of govern- 
ment by the various Colonies, and concerning defence at New 
York city, on the northern frontier and, later, in the highlands of 
the Hudson Of a more decisive character was the appointment of 
officers for the army, George Washington being made commander- 
in chief, the prescribing of their pay, the issue of continental 
bills of credit, the issue of articles of war, the regulation of trade 
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and of Indian affairs, and the establishment of postal commumca 
tion As the revolutionary movement progressed through 1775 and 
the early months of 1776, executive authority m the royal and pro 
pnetary provinces collapsed The assemblies were either dissolved 
or ceased to meet The governors, their authority gone, retired on 
board British vessels of war, returned to England or, perchance, 
found themselves prisoners This gradual fall of the old govern 
ments, imperial and colonial, was the revolution on its negative 
side The rise of the system of congresses, conventions and com 
mittees, deriving their authority from the people, was the revolu 
tion on its positive side, and foreshadowed the new federal system 
which was rising on the rums of the half federated empire 

Collapse of the Royal Governments — In Connecticut and 
Rhode Island the corporate system of government, which they 
had inherited from the 17 th century, necessitated no change The 
general assemblies always had been the centres of power, and the 
leading officials were elective for short terms and were subject to 
the control of the electorate So far as the internal organization of 
the Colonies was concerned that was all which the revolution de 
manded In the two proprietary provinces — Pennsylvania and 
Maryland — the executives were not so directly interested and 
pledged to support the Imperial Government as were those of the 
royal provinces But Governor Robert Eden of Maryland was so 
tactful that, though the last assembly met in 1774, he was able, 
with the courts, to keep up some form of government there m the 
name of the Crown and proprietor until the early summer of 1776 
In Pennsylvania the proprietors, though in sympathy with the 
British Government, never sought actively to influence events m 
their province In the royal provinces the prorogation of the 
legislatures for indefinite or prolonged periods caused them early 
to disappear — that of Massachusetts in October, 1774 The bur 
gesses of Virginia last met for business m May, 1774 They were 
prorogued to several later dates, but the governor was never again 
able to meet them The long and important session of January- 
March, 1775, was the last ever held by the New York assembly 
In April, 1775, Governor John Martin of North Carolina met the 
assembly for the last time, and even then the provincial convention 
was in session at the same time and place and the membership of 
the two bodies was the same In May, 1775, disappeared the 
assembly of Georgia, in June those of New Hampshire and South 
Carolina met for the last time Governor William Franklin was 
able to meet the assembly of New Jersey as late as November, but 
months before that date the provinci il convention had practically 
assumed the control of affairs 

Washington in Command — After Bunker Hill the command 
at Boston had been transferred from Gage to Sir Wilham Howe 
In July Washington took command of the colonists and gradually 
established some degree of order and disciplme among them 
Though the American levies were raw and ever fluctuating in 
numbers, the British never seriously attempted to break through 
their lines Indeed, it was not the plan of the British to make 
New England the chief seat of war As early as Aug 2, 1775, 
Lord Dartmouth wrote to General Gage on “the obvious ad 
vantages that would attend the taking Possession of New York and 
the hazard of the Army’s continuing at Boston” Rhode Island 
was considered as a convenient naval station, and steps were soon 
taken to secure possession of it and its surrounding waters 
The British wished to so plan the war as to secure the maximum 
of advantage from their fleet This would give them an easy 
command of the entire coast, and enable them to secure a foot 
hold at strategic centres Hence it was that, though the arnval 
of a fresh supply of cannon enabled Washington to fortify Dor 
Chester Heights, this simply enabled him to hasten a process for 
which Hbwe had long been preparing The evacuation occurred 
on March 17, 1776, and the British force withdrew temporarily to 
Halifax Meantime the bold expeditions of Arnold and Mont 
gomery against Canada had met with only a partial success Mont 
real had been occupied, but the asault upon Quebec had failed 

The view, as it was now repeatedly expressed by King and 
Parliament, was that the colomsts were in open rebellion North 
offer of conciliation was peremptonly rejected by Congress Tbt 
acts of Parliament were being openly resisted, and Congress in its 



mSTOKY] 


UNITED STATES OF AMERICA 785 


manifestos had ignored the two houses Therefore the British 
Government stood committed to coercion That was the meaning 
of the legislation of the winter of 1776— the prohibition of trade 
with the rebellious Colonies, the increase of the estimates for the 
Army and Navy, the employment of German auxilianes for service 
m America Preparations were made to send a large military and 
naval force the following season, which should operate in part 
against the insurgents in New York and the southern Colomes and 
in part through Canada New England was no longer to be the 
direct object of attack The Howes, as commanders of the royal 
Army and Navy, were appointed commissioners to grant assurance 
of peace and pardon and the repeal of the obnoxious acts, pro 
vided submission was made and some way could be found by 
Parliament in which an imperial revenue for purposes of defence 
could be secured from the Colonies Military operations, mean 
while, should be directed against points of least resistance, and m 
that way, if possible, the union of tho Colonies should be broken 
1 he trend of British policy indicated that an invasion from Canada 
might be attempted and an effort made to hold Charleston, Phila 
delphia, and especially New York as strategic points on the coast 

The course of events in the Colonies by which this situation was 
met was the erection of a system of feeble defences about New 
\ ork and the removal thither of the Army of about 9,000 men in 
the spring of 1776, the fitting out of privateers to prey on British 
commerce, the disarming of loyalists, the opening of American 
ports to the trade of all peoples who were not subject to the British 
Crown, and the tentative opening of relations with France As 
the result of a combination of ill luck, bad management and 
American energy the British suffered a repulse at Charleston 
South Carolina, in June, which was analogous to the affair of the 
year before at Bunker Hill, and which necessitated a postponement 
of their plans m the south 

Ihc Congress and the various revolutionary bodies m the 
Colonies were forced to carry on war upon a constantly mcreas 
ing scale They had to assume powers of government and gradu 
ally to perfect their organization for the purpose Committees in 
Congress became more permanent Conditions approximating to 
those which existed the year before in New England extended 
through the Colonies generally 

The Declaration of Independence —On May 15, 1776, as 
the result of various earlier applications and especially of one from 
certain Whigs in New York, the Congress recommended to the 
assemblies and conventions of the Colonics where no Government 
sufficient to the exigencies of their affairs had been established, 
“to adopt suen government as shall m the opinion of the repre 
sentatives of the people, best conduce to the happiness of their 
constituents in particular and of America in general The pre 
imble to this resolution set forth as facts the statements that the 
Colonies had been excluded from the protection of the Crown that 
no mswer had been given to their petitions for redress and that 
the whole force of the kingdom was to be used for their destruc 
tion, and therefore that it was no longtr reasonable or honest for 
the colonists to take the oaths or affirmations necessary for the 
support of Government under the Crown Though the preamble 
was warmly debated, it was adopted And this act marked a turn 
ing point for the progress of events from that time to the Declara 
tion of Independence was rapid and decisive The Colonies — ^now 
becoming States — one after another, m response to letters from 
Philadelphia, empowered their delegates to concur in declaring in- 
dependence On June 7, R H Lee of Virginia introduced in Con- 
gress a resolution “that these United Colomes are and of right 
ought to be free and independent states,” that it was expedient 
forthwith to take effectual measures for securing foreign alhes, and 
that a plan of confederation should be formed The debate showed 
that the delegates from the middle colonies and South Carolina 
could not act, and the decision was postponed for three weeks In 
the interval steps were taken to draft a plan of treaties and articles 
of confederation A board of war and ordnance, the earliest germ 
of an executive department, was also created by Congress 

At the end of the three weeks the delegates from all the Colomes 
except Georgia, South Carolina and New York had received in- 
structions favourable to independence The two former left their 


delegates free, and under the influence of the British attack on 
Charlestown they voted for independence News hid just come thit 
Howe had landed with a large force at Sandy Hook Under the 
impression of these stirring events the Declaration substantially 
m the form given to it by Thomas Jefferson was agreed to (July 4 
177s), only three adverse votes being cast The dtk gates from 
New York took no part, but a few days later the act was approved 
by the convention of that State The signing of the document by 



The home of betsy ross maker of the first American flag 


The little house on Arrh Street Philadelphia where Mrs Ross lived at the 
time she Is said to have made the first American flag (1777) was converted 
into pubiio property by the Betsy Ross Memorial Association In 1905 and 
has since been known as the American Flag House 


the members took place at a laltr time Ihub triumphed the 
tendencies toward self government which hid been predominant 
m the continental Colonics from the first, and which the system 
of imperial control had only superficially modified and lestrained 
But the most significant part of the doturnent for the future was 
the preamble, in which the democratic aspuations of the new 
nation were set forth, the spirit to which Ihomas Pune had just 
made so powerful an appeal in his Common Sense Governments 
it was said, derive thur just powers from the consent of the gov 
erned, and when any system becomes destructive of ihest ends it 
IS the right of the people to abolish it and to institute a new Gov 
ernment, e^^tablishing itiupon such principles and under such forms 
as seem most likely to effect their safety and happiness (See 
Declaration of Independence ) 

Weakness of the General Government — Viewed from one 
standpoint, the Declaration of Independence was apparently an 
act of the utmost recklessness The people were by no means a 
unit in Its support, and in several of the States widespread in 
difference to it, or active sympathy with the British, prevailed 
The United States, as yet, had no international status, and it 
would seem that that must be secured, if it all, b> a senes of 
victories which would ensure independence But how could these 
be won against the greatest naval power on the globe, supported 
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by veteran armies of continental and British troops? The Colonies 
had no money, the few vessels which, as a collective body, they 
did send out, were more like privateers than anything else Their 
Army was an undisciplined throng of militiamen, serving on short 
enlistments, without organized commissarnt, and for the most part 
under inexpericnci d officers Its numbers too, were far inferior 
to those of the British Taxition by the Continental Congress for 
the support of the war was not among the possibilities of the 
case A strong tendency toward the provision for immediate needs 
by the issue of bills of credit had been inherited from the period 
of the 1 rtneh wars and that device was again resorted to 
The battle of Bunker Hill hid been immediately followed by an 
order of Congress for the issue of $2 000,000 in that form of cur 
rency Issues followed in rapidly increasing amounts, until by 
the close of 1779 $241,000,000 had been authorized The States 
put out nearly as much ($'’09,000000) The continental paper 
money depreciated until it became worthless as to a large extent 
did that of the States also The States decreed it to be legal 
tender and dire threats were uttered against those who refused to 
receive the bills, but all to no purpose The Congress also tried 
to induce the States to tax themselves for the general cause and 
was forced to rely on requisitions for the purpose These measures 
proved as complete a failure as when resorted to by the Crown 
The revolution was therefore never financed It early became 
necessary to resort to loans and that chielly from foreign sources 
It was therefore an ibsolute necessity that the Colonies should 
secure international recognition and status Then loins were ob 
tamed from thi Government of France and Spam and from private 
hankers in Holland to the. amount of about $7 830,000 
The collapse of royal Government left the Colonies in a chaotic 
state The old institutions had disappeared and new ones could 
not be immediately developed to take their place But the in 
stitutions of local Government the town and county systems, were 
left intact, and upon these as a basis the new fabrics were elected 
It was therefore easier to construct the Governments of the States 
than to detmc and develop the general Goxernment At first little 
else was intended than that the Congress should be the mouth 
puce of the patriot pirty It procetded miinly by way of reeom 
mendation, and looked to the States, rathtr than to itself, as the 
ultimate sources of authority Upon them it depended for the 
execution of its measures As the war proceeded the States grew 
jealous of the central body and tried to prevent appeals to it from 
the State courts in pnzt eases Under the pressure of war, more 
over, the enthususm, which hid been strong at the outset de 
dined, and it became increasingly difficult to secure co operation 
or sacrifice toward any general enterprise 
Difficulty of Congress — At the same time, war devolved 
upon Congress an enormous burden of work It wis forced to 
devise general policies and provide for their execution and also to 
attend to an infinite number of idministr itive details Most of the 
able members were drawn off into the Army, into diplomatic 
service or official service in the States Sectional and State 
jealousies also developed ind became intense As the Congress 
voted b> St lies the smaller eommonv^ealths were often moved 
by jealousy of their lirgtr rnals to thwart important measures 
But, ibo\e all the conduct of the war and foreign relations oc 
easioncd inlinite je ilousics and c ibals while many of the most 
import int measures seemed to meet with downright indifference 
Washingtons e orrespondenee abounds in evidence of these facts 
while It IS well known that he was the obteet against whom one 
of the cabals of the time was directed Benjamin 1 ranklin was 
the object of somewhit similar je ilousies But, as time passed, 
rudimentary executive departments, beginning with the board of 
war and the postmaster gcncril were developed, and some advance 
was made toward i working ind permanent system In 1781 the 
offices of foreign secret ir\ superintendent of finance secretary 
of war and secretary of m irint were created 
Military Disasters — Until almost its very close the cimpaign 
of 1776 was a disheartening fiilurc The bittie of long Island 
was lost by the Americans and as at Bunker Hill it w’ould have 
been quilt possible for the British to have captured the entire 
force which opposed them on Long Island Howe compelled 


Washington to evacuate New York city On Nov 16 the practi* 
cal abandonment of the State of New York by the mam army 
was necessitated by the capture of Ft Washington Earlier 
m the year the Americans had been compelled to retire from 
Canada, while the Tones in northern New York were contributing 
valuable aid to the British 

The Tide Turns — But there was another side to the picture, 
and already certain faint outlines of it were being discerned The 
British commander was, at practically every step failing to seize 
the advantages that were within his reach, while Washington was 
Ic arning to play a losing game with consummate patience and tact 
After Washington had crossed the Delaware, Howe, instead of 
seizing Philadelphia and driving Congress and the American 
Army to some remote places of refuge, as he might have done, 
prepared for winter quarters Washington seized the opportunity 
to return across the Delaware and surprise the British outposts 
at Trenton (Dec 26, 1776) and Princeton (Jan 3, 1777), and 
thus secured a safe post of observation for the winter at Morns 
town Confidence was to an extent restored, the larger part of 
New Jersey was regained, and many loyalists were compelled 
to take the oath of allegiance Howe s plan for the next cam 
paign involved the strengthening of his army by large reinforce 
ments With this force he proposed to capture Philadelphia and 
thereby to bring the War of Independence to an end m Penn 
sylvania, New Jersey and New York New England and the 
states farther south could then be dealt with in detail But 
Howe was overruled by Lord George Germain, the colonial 
secretary, whose plan included an invasion from Canada, in 
which Tones and Indians should share while Howe should ad 
vance up the Hudson and meet the northern forces at Albany 
If this ambitious scheme should succeed, the British would occupy 
th( V illcy of the Hudson and New England would be cut off from 
the rest of the colonies Gen Burgoyne was appointed to com 
mand the northern expedition But the failure of the plan was 
almost ensured from the outset by the neglect on the part of 
Bntish ofhciils to instruct Gen Howe as to his part in its execu 
turn Burgoyne was forced to surrender near Saratoga on Oct 
17 Meanwhile, Howe, who hid long waited for instructions 
icspecting the northern expedition, was finally informed that he 
might undertake the Pennsylvania campaign but with the hope 
that at its dose he would still be able to m irch up the Hudson 
Thereupon emb irking his army Ho^^e sailed for Chesapeake 
Bay, at the head of which he 1 inded and advanced towards Phila 
dtlphia Washingtons army opposed his march at the Brandy 
wine (Chads Ford), but was defeated (Sept ii, 1777) and 
forced to retire beyond Philadelphia Ihe British then entered 
the city (Sept 26) and the Congress withdrew to Lancaster 
and later to York, in the interior of Pennsylvania The British 
fleet had in the meantime arrived m Delaware Bay, and, after 
a prolonged and brave defence hid captured Forts Mercer and 
Mifflm When winter began the Delaware, as well as lower New 
York and Rhode Island was in the possession of the Bntish With 
the fragments of an army Washington retired to Valley Forge 

French Alliance — But the influence of Burgoyne’s surrender 
in Furopc was to prove a turning point in the war Since 1763 
a strong sentiment at the I rench court had been favourable to 
a resumption of war with Great Britain An opportunity was 
now presented by the colonial revolt In I ebruary 1776 Silas 
Deane was sent to Pans ostensibly as a business agent, and with 
the connivance of the French Government supplies were sent to 
America and Amenein vessels were received into French ports 
Soon American prmteers were bringing their prizes into French 
harbours, atjd British commerce began to suffer from these 
attacks On the French side Beaumarchais and others actively 
CO operated in this In the autumn of 1776 Congress appointed 
three commissioners to Trance and resolved that Spam, Prussia 
Austria and other European Stales should be approached with 
a view to securing recognition and aid In December 1776 Frank 
lin who with Deane and Arthur Lee, had been appointed com 
missioner to France, arrived at Pans, bringing with him pro 
posals for treaties of commerce and alliance But, though the 
attitude of the French court toward the Americans was friendly, 
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and though it tontinued to send secret iid, and to exert a favour- 
able influence upon Sp^n, yet it could not be induced to abandon 
Its outward appearance of neutrality until after the news of Bur- 
goyne’s surrender arrived Then the real purpose of the French 
Crovernment was revealed On Feb 6, 1778, the treaties were 
bigned, and in the following summer war between France and 
England began The influence of France under the Family Com- 
pact brought Spain into the alliance m April 1779 In October 
1779 Henry Laurens was elected minister to the Netherlands, 
and sailed for Europe, taking with him a plan of a commercial 
treaty But Laurens and his papers were captured by the British 
at sea, and partly by that event the Netherlands were forced into 
war with England With the other States of northern Europe 
they undertook to defend the interests of neutrals against the 
arrogant enforcement by Great Britain of the rights of search at 
sea Thus the conflict expanded into a commercial and naval war, 
Great Britain being confronted by the larger part of Europe 
Philadelphia Recaptured^ — ^The conclusion of the treaty of 
alliance by France was immediately followed by the equipment 
of a fleet under the comte d’Estaing, which sailed from Toulon in 
April 1778 Sir Henry Chnton had now succeeded Howe m com- 
mand of the British army The certainty that a I rench fleet 
would soon appear m American w iters made it necessary for the 
British to evacuate Philadelphia and return to a point on the 
coast where the army could be in easy communication with the 
fleet This fact shows how the French alliance had changed the 
nature of the war It now became to a large extent a contest 
between the two navies, the principal evolutions of which oc- 
curred in West Indian and European seas In the north the 
British now relatively neglected the 1 ind war, and refrained from 
sending such forces to the eastern coast as had supported Howe 
in 1776 The Americans, on the other hand, had a naval force 
upon which they relied, in the hope that the blockade of their 
coasts might be raised and trade routes opened more freely On 
the evacuation of Philadelphia in June Washington^ 'irmy pur 
sued the British as they retired toward New York, and the m 
decisive battle of Monmouth was fought on June 28 It did not 
prevent Clinton from reaching New York, and that city continued 
to be the centre of British power and operations in the north 
until the close of the war The Congress returned to Philadelphia 
Washington’s army came gradually to occupy a line of forts of 
which West Point m the highlands of the Hudson was the citadel 
From there as a centre it was possible to communicate with New- 
port on the east and with the Delaware region on the south and 
at the same time to prevent the British from gaming access to 
the interior of the country Though the fleet of D Estaing carried 
a heavier equipment of cannon than did that of Admiral Howe, 
the French commander did not choose to risk an attack on New 
York, but passed eastward to Newport Howe followed him, 
while Washington and his generals planned active co operation 
with the new allies by land But a sudden storm so dispersed and 
injured the fleets that the French admiral retired to Boston for 
repairs and later sailed for the West Indies 
State Constitutions. — While the war and foreign relations 
were thus developing, the States were organizing their govern 
ments and Congress was beginning to consider articles of con 
federation between the States In this way an effort wis made 
to gather up and make permanent the positive results of the revo- 
lution As under the chartered and royal governments of the 
colonial period the source of political authority had been the 
Crown, now by a necessary reaction this was sought in the people 
This principle had been stated in the Declaration of Independence, 
and had been implied throughout the earlier controversy The 
Colonies had insisted on a more precise definition of the powers 
of government , they had opposed Parhament because its powers 
were undefined and therefore dangerous Following these ideas, 
the States now described their institutions of government and 
defined their powers by means of written constitutions These 
were formulated by the provincial congresses^which had now 
become the legislatures— or, as they came to insist upon a more 
specific expression of the popular will, by conventions chosen for 
the purpose by the electors Connecticut and Rhode Island re 


tamed their colonial charters In the earher days of hasty and 
temporary devices, the constitutions, like statutes, had been pro 
mulgaled by the legislatures which formed them and had been 
put into force by their authority alone But as time passed and 
more permanent arrangements became necessary an express pop 
ular approval of the instruments was obtained before they were 
put into force The establishment of State governments m this 
way began before the issue of the Declaration of Independence 
It was actively continued during 1776 and the early months of 
the following year, by which time all of the States had secured at 
least a temporary constitution Of the constitutions of the revo 
lutionary period the two most striking features were the bills of 
rights and the provisions which were made concerning the execu 
tives and their relations to the legislatures The men of that 
generation were jealous of government They insisted upon mdi 
vidual rights, not as acquired and guaranteed by the State, but 
as original, natural and inhering m time prior to all governments 
Governments were instituted for the common benefit, protection 
and security Officials were trustees and were accountable to the 
people There should be no hereditary title to office or power 
There should be no titles of nobility, and in Virginia the system 
of entails was swept away Monopolies were declared to be m 
consistent with the spirit of a free State Freedom of the press 
and of conscience was asserted, and no obstacles to fair and 
speedy jury trials were to be tolerated Elections should be free 
and frequent, and a preference was expressed for short terms of 
office The legislature was universally regarded as the most im 
portant department of government Although the principle of 
the separation of powers was recognized in eight States provision 
was made that the executives should be elected by the legis- 
latures II withheld from them the veto and the States generally 
provided for a council to advise them So manifold and impor 
tant, however, were the restrictions on suffrage that the States 
were as yet far from being democracies 
The Articles of Confederation — The first draft of the 
Articles of Confederation between the States was prepared by 
John Dickinson m the early summer of 1776 and was reported 
Owing to the pressure of war it was then laid aside until the 
autumn of 1777 By that time the feeling in favour of State 
sovereignty had so increased that the impossibility of securing 
assent to the articles in any form had begun to be feared But 
the document was completed and submitted to the States in 
November 1777 when all were encouraged by the news of Bur 
goyne’s surrender The system for which provision was made 
in this document was a “confederacy,” or “firm league of fnend 
ship” between the States The Congress was to be continued and 
was to consist of delegates annually appointed by the legislature 
of each State and paid by thur States No attempt was made to 
create an executive for the confederacy, though authonty was 
given to Congress to appoint a council of State which should 
manage general affairs, especially during recesses of Congress To 
Congress various general powers were entrusted, as deciding on 
peace and war and superintending the conduct of the same build- 
ing a navy, controlling diplomatic relations coming money and 
emitting bills of credit, establishing post offices, regulating Indian 
trade, adjusting boundary disputes between the States The finan 
cial powers entrusted to Congress included those of borrowing 
money and determining necessary expenditures, but not the power 
to tax For supplies the general government had to depend on 
requisitions from the States The same system also had to suffice 
for the raising and equipment of troops Congress could not 
make its laws or orders effective in any matter of importance 
This was simply a continuation of the policy under which the 
revolution was being conducted The control of trade was prac 
tically left with the States the Americans m this matter failing 
to live up to the requirements of the British system The pre- 
dominance of the States was further ensured by the provision that 
no votes, except those for daily adjournment, could be earned 
without the assent of a majority of all the States, and no im 
portant measure without the consent of nine States But a com 
mon citizenship was declared to exist, and Congress received 
authonty to estabhsh a court of appeal which might pass finally 
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on all disputes between States Taken as a whole, the Articles 
of Confederation would bear favourable comparison with other 
schemes of their kind and they fairly represented the stage of 
development to which the American States had then attained 
The West--— We have seen that, on the whole, the attitude of 
Great Britain, after the pieace of 1763, was not favourable to the 
colonization of the Mississippi valley To the colonists the Quebec 
Act gained in offensiveness by seeming to imply that it was 
intended to exclude them from the West But all such plans were 
swept away by the outbreak of the War of Independence Already, 
before the beginning of hostilities, emigrants had begun to flock 
across the mountains Plans were on foot for the estabhshment 
of a number of commonwealths, or proprietary provinces, as the 
case might be Daniel Boone and his associates pushed farther 
west into the Kentucky region, and there it was proposed to estab- 
lish the commonwealth of Transylvania Other similar projects 
were started, all repeating m one form or another the political 
methods which were used when the seaboard colonies were first 
settled The backwoodsmen who managed these enterprises were 
extreme individualists, believed in the propriety of resistance to 
governments and were m full sympathy with the War of Inde 
pendence The States which had claims in the West opposed the 
founding of independent settlements there and if possible, induced 
the settlers to be content with the status of counties within some 
one of the eastern States After the beginning of the War of Inde 
pendenee, the British from Detroit incited Indian raids for the 
purpose of destroying or driving out the settlers, especially m 
Kentucky These provoked the important expeditions of George 
Rogers Chrk in 1778 and 1779 With a force of Virginians he 
seized Kiskaskia and later, after a long march, captured Vincennes 
and compelled General Henry Hamilton, who had come with a 
relief force from Detroit, to surrender This secured to the 
Ament ans a permanent hold upon the northwest But Spam, 
after she entertd upon the war, was determined, if possible to 
wrest the valley of the Mississippi from the British and to keep 
all, or the lirger part of it, for herself To that end, operating from 
New Orleans, her troops took possession of Natchez, and other 
posts on the lower Mississippi, and occupied Mobile and Pensacola 

Articles of Confederation Ratified. — ^Within the Con- 
federacy a fundamental hne of cleavage was that between the 
large and small Stites It was jealousy on the part of the small 
ones, their fear lest they might be absorbed by their larger neigh- 
bours which had necessitated the adoption of the plan that in 
the Congress the delegates should vote by States When the 
articles were referred to the States for ratification, the difficulty 
reappeared Massachusetts, Connecticut and New York, with 
Virginia and the three States to the south of it, had large claims to 
territory between the Appalachians and the Mississippi New 
Hampshire, Rhode Island, New Jersey, Del iware and Maryland, 
which were without hope of westward extension, hesitated to enter 
the Confederacy, if the large States were to be still further in 
creased by additions to their areas of vast stretches of western 
country They insisted that before ratification the States which 
had claims to western lands should surrender these for the com- 
mon benefit of the United States Maryland insisted upon this 
until, m the end, the cause of State equality and of nationality 
triumphed Congress declared that the ceded lands should be 
formed into States, which should become members of the umon 
with the same rights as other States When m 1781 the course of 
action had become possible, Maryland ratified the articles and 
they came into effect 

War in the South- — So far as the north Amencan continent 
was concerned, the character of the last stage of the struggle with 
Great Britain was determined by the fact that the British re- 
solved to transfer the mam seat of war to the southern States, in 
the hope that Georgia and South Carolina might be detached from 
the union At the close of 1778 Savannah was captured In Sep- 
tember 1779 D’Estamg returned and assaulted Savannah, but, 
failing to capture it, sailed for France In 1780 Clmton sailed 
from New York, besieged Charleston with a force much su- 
perior to that of Lincoln, and captured it (May 12) State gov- 
eknment in South Carolina ceased But the chance of detaching 


those States from the unioii and of bnnging the war in that re 
gipn to an end was finally lost by the British This was chiefly 
due to an order which recalled the paroles of many of those who 
had surrendered at Charleston and required that they should per- 
form mihtary service under the British The attempt to enforce 
this order, with the barbarities of Colonel Banastre Tarleton and 
certain Tory bands, provoked a bloody partisan conflict in the 
upper districts, especially of South Carolina, which contributed 
more than any other cause to run the scale against the British in 
the remote south By the winter of 1781 they were forced back 
to Charleston and Savannah 

Yorktown- — During the summer of 1780, Washington was 
prevented from accomplishing anything m the north by the de 
moralized condition of the finances and by the dechne of public 
spint It was very difficult to secure recruits or supplies The 
pay of the troops had fallen so into arrears that some of them had 
already begun to mutiny A second French squadron and military 
force, under De Temay and Rochambeau, landed at Newport, but 
they were at once shut up there by the British Clmton and Corn 
walks were now planning that Cornwallis, having put down resist 
ance m the remote south, should march through North Carolina 
and Virginia to Baltimore and Philadelphia and that a junction 
of the two British forces should be effected which, it was bekeved 
would complete the rum of the American cause But the turn 
of the tide in favour of the Amen cans began with the partisan 
warfare in South Carolina, which delayed the northward march 
of Cornwalhs, who retired to Wilmington and thence marched 
north with a small force into Virginia, and in July retired to 
Yorktown, m the peninsula of Virginia Washington and Rocham 
beau had meantime been planning a joint move against the 
Bntish at New York, or possibly in Virginia, and a letter was 
sent to De Grasse, the French admiral in the West Indies, sug 
gesting his co operation De Grasse replied that he would sail 
for the Chesapeake This confirmed Washington and Rochambeau 
in the opnyon that they should march at once for Virginia and 
after junction with the force of Lafayette, co-operate with De 
Grasse against Cornwalhs By well timed movements the forces 
were brought together before Yorktown and Cornwalhs was forced 
to surrender on Oct 19, 1781 

Treaty of Peace. — ^This proved to be the hst important 
operation of the war in America The King was compelled to give 
way Rockingham was called into office at the head of a cabinet 
which considered the recognition of Amencan independence to 
be indispensable The negotiations fell into the hands of Shel 
burne, the friend of Franklin and disciple of Adam Smith Rich- 
ard Oswald was the leading Bntish agent, while Frankhn, Jay 
John Adams and Henry Laurens were the Amencan negotiators 
Irom the first the acknowledgment of independence, the settle 
ment of the boundaries and the freedom of fishing were insisted 
on as necessary terms by the Americans The three points were 
early conceded by the British They also agreed to restrict Can 
ada to Its ancient hmits But discussions later arose over the 
right to dry fish on the Bntish coasts, over the payment of debts 
due to British subjects prior to the war and over the compiensation 
of the loyalists Adams vigorously insisted upon the right to dry 
and cure fish on Bntish coasts, and finally this concession was 
secured Frankhn was opposed to the demands of the loyalists, 
and they had to be content with a futile recommendation by 
Congress to the States that their claims should be adjusted It 
was also agreed that creditors on either side should meet with no 
lawful vnpediment to the collection of their debts Both France 
and Spain considered the claims of the Americans to be excessive 
and were not mchned to yield to them But the Americans nego 
tiated directly with the British and the articles were signed with 
out consultation with the French government Peace was for 
mally ratified on Sept 3, 1783 

The Amencan army was now disbanded Since the close of 
active mihtary operations both officers and men had been striving 
to secure their pay, which was hopelessly in arrears Congress had 
voted half-pay to the officers for hfe, and many had agreed to 
accept a commutaticm of this m the form of full pay for a certain 
number of years. Certificates for these amounts were issued But 
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in this, as in other cases, it was found impossible to procure the 
money for the purpose from the States Parts of the army re- 
peatedly mutinied, and it was only the influence of Washington 
which prevented a general outbreak When the disbandment was 
finally effected the officers found their certificates depreciated m 
value and the States indisposed to honour them They consequently 
received only a small part of their due, and the pnvates scarcely 
anything The country was left m a most demoralised condition, 
the result of the long war and the general collapse of public and 
private credit which had accompanied it (H L O ) 

Bibliography — Sources Each of the original 13 colonies has pub- 
lished part of Its official colonial records in series which are known 
under the general names of colonial records, archives, documents or 
provmcial papers The Calendar of State Papers, Colorml Senes is74^ 
JJ15, still m progress (30 V0I3, 1938), the Acts of the Privy Council, 
Colorml Senes, 1613-1776 (6 vols, 1908-12), and the Calendar of 
treasury Papers, 1557-174$ (ii vols, 1868-1903) cover official rela- 
tions between the Bnti^ government and the colonies Additional 
matter may be found m many of the Reports of the British Historical 
MSS Commission For unpublished manuscript material in the 
ai chives of various European countnes, Cuba and Mexico see the 
series of guides published by the Carnegie Institution of Washington 
B Perley Poore’s federal and State ConsUtidtons (1877) contains the 
texts of colonial charters and state constitutions, and a similar collec- 
tion was edited by F N Thorpe (7 vols , 1909) The Ongtnal Nar- 
ratives of Early American Htstory (19 vols, 1906-17) edited by J F 
Jameson, contains reprints of much source material, and R G 
Twaitcs, The Jesuit Relations and Allied DaoumenU (73 vols, 1896- 
1901), provides the original sources, for the French in the interior Of 
official matters relating to the Revolutionary War, special reference 
should be made to the Journals of the Continental Congress, i774r-i883 
(25 vols, 1904-22), edited by W C Ford, to F Wharton’s Revolu- 
tionary Diplomatic Correspondence of the United States (6 vols ,1889) , 
and to Peter Force’s American Archives (9 vols , 1837-53) Semi- 
official are the writing of the statesmen of the period — John and Samuel 
Adams, Jefferson, Franklin, Washington, Dickinson, Jay — all of which 
exist in satisfactory editions The States all have historical societies 
which have published much source material on the colonial era, and 
there are pnvatc and local societies in addition Prominent among 
these are the societies of Massachusetts, New York, New York City, 
New Jersey, Pennsylvania, North Carolina, Illinois and Wisconsin 
Mention should also be made of the Prmce Society of Boston, the 
Colonial Society of Massachusetts, the American Antiquarian Society 
of Worcester, Mass , the Essex Institute at Salem, Mass , and the 
Narragansett Club of Providence, R I The American Historical 
Association (Washington, DC) publishes valuable monographs, 
bibliographies and sources 

Standard Histoncal Works Among the general works covering 
the colomes as a whole see H L Osgood, The American Colonies tn 
the Seventeenth Century (3 vols , 1904-07) and The Amencan 
Colonies tn the Eighteenth Century (4 vols, 1924), best for the 
institutional history, J A Doyle, The English tn America (5 vols, 
1882-1907) , J Windsor, Narrative and Cnitcal History of America 
(8 vols, 188^-1889), for exploration, cartography and bibliography, 
the first 3 vols of E Channing’s History of the United States (190S 
sqq), and the earlier volumes of The American Nation (28 vols, 
1903-18), edited by A B Hart and the Chronicles of America (50 
vols, 1918-21), edited by Allen Johnson, both co-operative histories 
John Fiske popularized the history of the times in a number of 
excellent works and Francis Parkman’s France and England in North 
America (12 vols, 1898 ed ) is a classic in its field See also G L 
Beers, Origins of the British Colonial System, 1578-1660 (1908), 

I he Old Colonial System, 1660-74 (1912), and British Colonial 
Policy, 1754-1765 (1905) , E B Greene, The Provincial Governor 
(1898) and Foundations of American Nationality (1922), C M 
Andrews, The Colonial Penod (1912) , C L Becker, Beginnings of 
the Amencan People (191$) , M W Jernegan, The Amencan Colonies 
(1929) , C W Alvord, the Mississippi Valley in British Politics 
(1917) » V W Crane, The Southern Frontier 1670-1732 (1928) , 
T J Wertenbaker, the Ptrsi Americans (1927) , J T Adams, 
Provinaal Sodeiy (1927) , The Founding of New England (1921) 
and Revoluitonary New England (1923) , P A Bruce, Economic 
Htstory of Vtrgma tn the Seventeenth Century (1896), institutional 
Htstory of Vtrgtma in the Seventeenth Century (1910), Social History 
of Virginia in the Seventeenth Century (1907) , W B Wceden, 
Economic and Social History of New England (1896) , V L Farring- 
ton, Main Currents of Amencan Thought (1927) For the Revolu- 
tionary penod see G 0 Trevelyan, the Amerkan Revolution (5 
vols, 1899-1914), a brilliant literary performance, W E H Lecky, 

/ he Amencan RevcAfftwn (1898) , S G Fisher, Struggle for American 
Independence (19081 , M C lyier. The Literary History of the 
Amerkan Resolution (1897) , C H Van Tyne, The Loyaltsts in the 
Amerkan Revokftkn (^902) , and The Carnes of the War of Inde- I 
pendence (1922) , R G Adams, PoUttcal Ideas of the Amencan { 


Revolution (1922) , J F Jameson, The Amencan Revolution con- 
sidered as a Social Movement (1926) , A M Schlesmger, The Colonial 
Merchants and the Amencan Revolution (1918) , C Becker, The 
Declaration of Independence (1922) , and A Nevins, The American 
States Durmg and After the Revolutions (1924) Biographies of 
colomal and revolutionary leaders will be found listed after artidus 
on these men in this edition of the Encyclopmdm Bntanmca Valuable 
state and local histories too numerous to list here may be found 
by consulting Hart, Channmg and Turner, Guide to the Study of 
Amencan History (2nd ed rev, 1912) and G G Gnffin, Writings 
on American History (annually since 1906) (X ) 

STRUGGLE FOR NATIONAL GOVERNMENT, 1783-1865 

The long struggle to secure the ratification of the Articles of 
Confederation had given time for careful consideration of the 
new scheme of government Maryland's persistent criticism had 
prepared men to find defects in them Conventions of New Eng 
land States, pamphlets, and private correspondence had found 
flaws m the new plan, but a public trial of it was a necessary 
preliminary to getting nd of it The efforts of the mdividual 
States to mamtam the war, the disposition of each State to mag 
nify Its own share m the result, the popular jealousy of a superior 
power, transferred now from parliament to the central govern- 
ment, were enough to ensure the articles some lease of life 

Territorial Cessions — Congress and its committees had al- 
ready begun to declare that it was impossible to carry on a gov 
emment efficiently under the articles Its expostulations were to 
be continued for several years before they were heard In the 
meantime it did not neglect the great subject which concerned 
the essence of nationality — the western territory Virginia had 
made a first offer to cede her claims, but it was not accepted A 
committee of Congress now made a report (1782) maintaining 
the vahdity of the rights which New York had transferred to 
Congress, and m the next year Virginia made an acceptable offer 
Her deed was accepted (March i, 1784), the other claimant 
States followed, and Congress, which was not authorized by the 
articles to hold or govern territory, became the sovereign of a 
tract of some 430,cx)0 square miles 

In this territory Congress had now on its hands the same ques- 
tion of colonial government m which the British Parliament had 
so signally failed The manner in which Congress dealt with it 
has made the United States the country that it is The leading 
feature of its plan was the erection, as rapidly as possible, of 
States, similar m powers to the original States The power of 
Congress over the territories was to be theoretically absolute, 
but It was to be exerted m encouraging the development of 
thorough self government, and in granting it as fast as the settlers 
should become capable of exercising it Copied m succeedmg 
acts for the organization of territories, and still controlling the 
spirit of such acts, the ordinance of 1787 (July 13, 1787) is the 
foundation of almost everything which makes the modern Ameri- 
can system peculiar 

Difficulties of the Confederation — In the interval of the 
settlement of the terntonal question the affairs of the “league of 
friendship,*^ known as the United States, had been going from 
bad to worse, rcachmg a crisis in 1786 The public debt amounted 
in 1783 to about $42,000,000, of which ^,000,000 was owed 
abroad — in Holland, France and Spam Congress had no power 
to levy taxes for the payment of interest or principal, it could 
only make requisitions on the States In the four years ending m 
1786 requisitions had been made for $10,000,000 and the receipts 
from them had amounted to but one-fourth of what had been 
called for liven the mterest on the debt was falhng into arrears 
and the first instalment of the principal fell due m 1787 To 
pay this, and subsequent annual instalments of $1,000,000, was 
quite impossible Robert Morns, the financier of the War of 
Independence, resigned in 1783 rather than “be the minister of 
injusUce,” hoping thus to force upon the States the necessity of 
grantmg taxmg powers to Congress Washington, on retiring from 
tne command-in chief, wrote a circular letter to the governors of 
all the States, urging the necessity of granting to Congress some 
power to provide a national revenue (Congress (April 18, 1783) 
appealed to the States for power to levy specific duties on cer- 
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tain enumerated articles, and 5% on others It was believed that 
with these duties and the requisitions, which were now to be met 
by internal taxation, $2,500,000 per annum could be raised The 
proposal never received tht necessary ratification of all the States 
The obedience to the requisitions grew more lax In 1786 a com- 
mittee of Congress reported that any further reliance on requisi- 
tions would be “dishonourable to the understandings of those who 
entertain such confidence ” 

The States and Congress* — ^In the States the case was even 
worse Some of them had been seduced into issuing paper cur 
rency in such profusion that they were almost bankrupt Great 
Britain in the treaty of peace had recognized the independence 
of the individual States, naming them in order, and her Govern 
ment followed the same system in all its intercourse with its late 
Colonics Its restrictive system was maintained, and the States, 
competing with each other for more commerce, could adopt no 
system of counteracting measures Every possible burden was 
thus shifted to American commerce, and Congress could do 
nothing, for, though it asked for the power to regulate commerce 
for 15 years, the States refused it Several States, towards the end 
of this period began to prepare or adopt systems of protection of 
domestic productions or manufactures aimed at preventing com 
petition by neighbouring States The Tennessee settlers were in 
insurrection against the authority of North Carolina, the Ken 
tucky settlers were disposed to cut loose from Virginia Poverty 
with the rigid execution of process for debt drove the farmers of 
western Massachusetts into an insurrection (Shays’s Insurrec 
tion) which the State had much difficulty in suppressing, and 
Congress was so incompetent to aid Massachusetts that it was 
driven to the expedient of imagining an Indian war in that 
direction, in order to transfer troops thither Congress itself 
was in danger of disappearance from the scene Ihe necessity 
for the votes of nine of the i s States for the passage of important 
measures made the absence of a State’s delegation quite as effec 
tivc as a negative vote Congress even hid to make repeated 
appeals to obtain a quorum for the ratification of the treaty of 
peace with Greit Britain In 1784 Congress broke up m disgust, 
and the French minister reported to his government — “There is 
now in America no general government — neither Congress nor 
president, nor head of any one administrative department ” 

Congress was evidently incompetent to frame a new plan of 
nation il government, its members were too dependent on their 
States, and would be recalled if they took part in framing any 
thing stronger than the articles Ihe idea of a convention of the 
States, independent of Congress was m the minds ind mouths of 
many , Thomas Paine had suggested it as long ago as his Common 
Sense pamphlet “Let a continental conference bt held to 
frame a continental charter ” 

Convention of 1786 — The country drifted into a conventiop 
by a roundabout way The navigation of Chesapeake Bay and 
the Potomac needed regulation, and the states of Maryland and 
Virginia, having plenary power in the matter, appointed delegates 
to arrange such rules The delegates met (1785) at Alexandria 
(Va ), and at Washington’s house, Mount Vernon (Va ) in 
adopting their report, proposed that Pennsylvania and Delaware 
be asked to nominate commissioners Virginia went further and 
proposed a meeting of commissioners from all the States to frame 
commercial regulations for the whole The convention met (1786) 
at Annapolis (Md ), but only five States were represented, and 
their delegates adjourned, after recommending another conven 
tion at Philadelphia m May 1787 

Constitutional Convention. — Congress had failed in its last 
resort — a proposal that the States should grant it the impost 
power alone. New York’s veto had put an end to this last hope 
Confessing its helplessness Congress approved the call for a 
second convention, 12 of the States (all but Rhode Island) chose 
delegates, and the convention met at Philadelphia (May 25, 
1787) with an abler body of men than had been seen in Congress 
since the first two Continental Congresses Among others, Vir 
ginia sent Washington James Madison Edmund Randolph, 
George Mason and George Wythe, Pennsylvania Franklin, 
Robert, Gouverneur Morris and James Wilson, Massachusetts 


Rufus King, Elbndge Gerry and Caleb Strong, Connecticut 
William S Johnson, Roger Sherman and Ohver Ellsworth, Nfiw 
York Alexander Hamilton, New Jersey Wilham Paterson, and 
South Carohna the two Pinckneys and John Rutledge With 
hardly an exception the 55 delegates were clear-headed, moderate 
men, with positive views of their own and firm purpose, but with 
a willingness to compromise 

The Virginia Plan — Washington was chosen to preside, and 
the convention began the formation of a new Constitution, m 
stead of proposing changes in the old one Two parties were 
formed at once The Virgima delegates offered a plan proposing 
a Congress, of two houses, having power to legislate on national 
subjects, and to compel the States to fulfil their obligations This 
was a “large State’’ plan, proposed by those States which had or 
hoped for a large population It meant to base representation in 
both houses on population so that the large States could control 
both of them, and it left the appointment of the president or 
other executive and the Federal judges to Congress — so that the 
whole administration of the new government would fall under 
large State control 

The New Jersey Plan — On behalf of the “small States” Pat 
erson of New Jersey brought in another plan It continued the 
old Confederation, with its single house and equal State vote, but 
added the power to regulate commerce and raise a revenue, and to 
compel the States to obey requisitions The large States had a 
general majority of six to five, but the constant dropping off of 
one or more votes, on minor features from their side to that of 
the small States prevented the hasty adoption of any radical 
measures Nevertheless the final collision could not be evaded, 
the basis of the two plans was in the question of one or two houses 
of equal or proportionate State votes, of large State supremacy 
or of State equality In July the large States began to show a dis 
position to force their plan through and the small States began 
to threaten a concerted withdrawal from the convention 

The Compromise — ^The Connecticut delegates, from their 
first appearance in the convention, had favoured a compromise 
They had been trained under the New England system, in which 
the assemblies were made up of two houses, one representing the 
people of the whole State, according to population, and the other 
giving an equal representation to the towns They proposed that 
the new ( ongress should be made up of two houses, one repre 
senting the States m proportion to their population, the other 
giving an equal vote to each State At a deadlock the convention 
referred the proposition to a committee, and it reported in favour 
of the Connecticut compromise Connecticut had been voting m 
the large State list, and the votes of her delegates could not bt 
spared from their slender majority now another of the large 
States, North Carolina, came over to Connecticut’s proposal, and 
It was adopted Thus the first great struggle of the convention 
resulted in a compromise, which took shape in an important fca 
ture of the Constitution, the Senate 

The small States were still anxious in every new question, to 
throw as much power as possible into the hands of their special 
representative, the Senate, and that body thus obtained its 
power to act as an executive council as a restraint on the Presi 
dent in appointments and treaties This was the only survival 
of the first alignment of parties, but new divisions arose on 
almost every proposal introduced The election of the President 
was given at various times to Congress and to electors chosen by 
the State legislatures, and the final mode of choice, by electors 
chosen by the States, was settled only two weeks before the end 
of the convention, the office of vice president coming in with it 
The opponents and supporters of the slave trade compromised 
by agreeing: not to prohibit it for 20 years Another compromise 
included three fifths of the slaves m enumerating population for 
representation This provision gave the slave-holders abnormal 
power as the number of slaves increased 

Any explanation of the system introduced by the Constitution 
must start with the historical fact that, while the national Gov 
emment was practically suspended, from 1776 until 1789, 
only power to which political privileges had been given by the 
people was the States, and that the State legislatures were, when 
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the convention met, politically omnipotent, with the exception 
of the few limitations imposed on them by the early State con 
stitutions The general rule, then, is that the federal Govern- 
ment has only the powers granted to it by the Federal Constitu- 
tion, while the State has all governmental powers not forbidden 
to it by the State or the Federal Constitution But the phrase 
defining the Federal Government’s powers is no longer “ex- 
pressly granted,” as m the Articles of Confederation, but merely 
“granted,” so that powers necessary to the execution of granted 
powers belong to the Federal Government, even though not di 
rcctly named m the Constitution This question of the interpre- 
tation or “construction” of the Constitution is at the bottom of 
real national politics m the United States 
The Constitution — Popular sovereignty, then, is the basis 
of the American system But it does not, as does the British 
system, choose its legislative body and leave unlimited powers 
to it It makes its “Constitution” the permanent medium of its 
orders or prohibitions to all branches of the Federal Govern 
ment and to many branches of the State Governments they 
must do what the Constitution directs and leave undone what it 
forbids The people, therefore, are continually laying their 
commands on their governments, and they have instituted a 
system of Federal courts to ensure obedience to their commands 
A British court must obey the Act of parliament, the American 
court IS bound and sworn to obey the Constitution first, and the 
Act of Congress or of the State legislature only so far as it is 
warranted by the Constitution But the American court does 
not deal directly with the act in question, it deals with individ- 
uals who have a suit before it One of these individuals relies 
on an Act of Congress or of a State legislature, the act thus 
comes before the court for eximin ition, and it supports the act 
or disregards it as “unconstitutional,” or in violation of the 
Constitution If the court is one of high rank, or one to which a 
decision may be appealed as the U S Supreme Court other courts 
follow the precedent, and the law falls to the ground 
The preamble states that “we, the people of the United 
States,” establish and ordain the Constitution Events have 
shown that it was the people of the whole United States that 
established the Constitution, but the people of 1787 seem to 
have inclined to the belief that it was the people of each State 
for itself This belief was never changed in the south, and in 
1861 the people of that section believed that the ordinances of 
secession were merely a repeal of the enacting clause by the 
power which had passed it, the people of the State For an account 
of the form of Government established by the Constitution see 
United States Constitution and Government 
The Constitution’s leading difference from the Confederation 
is that it gives the national government power over individuals 
The Federal courts are the principal agents in securing this cssen 
tial power, without them, the Constitution might easily have been 
as dismal a failure as the Confederation It has also been a most 
important agent m securing to the national government its su- 
premacy over the States From this point of view the most im 
portant provision of the Constitution is the grant of jurisdiction 
to Federal courts in cases involving the construction of the Con- 
stitution or of laws or treaties made under it The 25th section 
of the Judiciary Act of 1789 permitted any Supreme Court jus 
tice to grant a writ of error to a State court in a case m which 
the constitutionality of a Federal law or treaty had been denied, 
or fn which a State law objected to as in violation of the Federal 
Constitution had been maintained In such cases, the defeated 
party had the right to carry the “I ederal question” to the Fed 
eral courts It was not until 1816 that the Federal courts under- 
took to exercise this power, it raised a storm of opposition, but 
It was maintained, and has made the Constitution what it pro- 
fessed to be — “the supreme law of the land ” 

Sovercignty^The system of the United States is almost the 
only national system, in active and successful operation, as to 
which the exact location of the sovereignty is still a mooted ques- 
tion The contention of the Calhoun school — that the separate 
States were sovereign before and after the adoption of the Con- 
stitution, that the Union was purely voluntary, and that the 


whole people, or the people of all the other States, had no right 
to maintain or enforce the Union against any State — ^has been 
ended by the Civil War But that did not decide the location of 
the sovereignty The prevalent opinion is still that first formu 
lated by Madison that the States were sovereign before 1789 
that they then gave up a part of their sovereignty to the Feder il 
Government, that the Union and the Constitution were the work 
of the States, not of the whole people, and that reserved powers 
are reserved to the people of the States, not to the whole people 

By whatever sovereignty the Constitution was framed and 
imposed, it was meant only as a scheme in outline, to be filled up 
afterwards, and from time to time, by legislation The idea is 
most plainly carried out in the Federal judiciary the Constitu 
tion only directs that there shall be a Supreme Court and marks 
out the general jurisdiction of all the courts, leaving Congress 
under the restriction of the President s veto power, to build up 
the system of courts But the same idea is visible in every de 
partment, and it has carried the Constitution safely through a 
period which has radically altered every other civilized Govern 
ment It has combined elasticity with the limitations necessary 
to make democratic government successful over a vast territory 
having infinitely diverse interests, and needing, more than almost 
anything else, positive opportunities for sober second thought 
by the people A sudden revolution of popular thought or feel 
mg is enough to change the House of Representatives from top 
to bottom, it must continue for several years before it can make 
a radical change m the Senate, and for years longer before it 
can carry this change through the judiciary, which holds for life 
and all these changes must take place before the full effects upon 
the laws or Constitution are accomplished But minor changes 
are reached easily and naturally in the course of legislation 

Submission to Congress — ^The convention adjourned on 
Sept 17, 1787, having adopted the Constitution Its last step 
was a resolution that the Constitution be sent to the Congress 
of the Confederation, with the recommend ition that it be sub 
mitted to conventions elected by the people of each State for 
ratification or rejection, that, if nine States should ratify it 
Congress should appoint days for the popular election of elec 
tors and that then the new Congress and President should, 
‘without delay, proceed to execute this Constitution ” Both 
Congress and the convention were careful not to open the dan 
gerous question, How was a Government which was not to bt 
changed but by the legislatures of all the States to be entirely 
supplanted by a different system through the approval of con 
ventions in three fourths of them? 

Action of the States — Before the end of the year Delaware, 
Pennsylvania and New Jersey had ratified, and Georgia Con 
nccticut and Massachusetts followed during the first two months 
of 1788 Thus far the only strong opposition had been in Massa 
chusetts, a “large State ” In it the struggle began between the 
friends and the opponents of the Constitution with its intro 
duction of a strong I ederal power, and it raged m the conven 
tions, legislatures, newspapers and pamphlets In a classic senes 
of papers, the Federahst, Alexander Hamilton, with the assis 
tance of James Madison and John Jay, explained the new Con 
stitution and defended it 

The seventh and eighth States — Maryland and South Caro 
Ima — ratified in April and May 1788 "and, while the conventions 
of Virginia and New York were still wrangling over the great 
question, the ninth State, New Hampshire, ratified, and the Con 
stitution passed out of theory into fact The Anti Federalists 
of the Virginia and New York conventions offered conditional 
ratifications of all sorts, but the Federalists stubbornly refused 
to consider them, and at last, by very slender majorities, these 
two states ratified North Carolina refused to ratify the Con 
stitution, and m Rhode Island it was referred to the several 
towns instead of to a convention and was rejected by an over- 
whelming majority, the Federalists, who advocated the calling of 
a convention, refraining from voting Congress named the first 
Wednesday of January 1789 as the day for the choice of elec 
tors, the first Wednesday in February for the choice of Presi 
dent and vice president, and the first Wednesday m March for 
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the inauguration of the new Government, at New York city The 
last date fell on March 4, which has been the limit of each 
President’s term since that time 
When the votes of the electors were counted before Congress, 
it was found that Washington had been unanimously elected 
President, and that John Adams, standing next on the list, was 
vice president Long before the inauguration the Congress of the 
Confederation had expired of mere inanition, its attendance 
simply ran down until (Oct 21, 1788) its record ceased, and the 
United States got on without any national government for 
nearly six months The struggle for nationality had been sue 
cessful, and the old order faded out of existence 
Slavery — ^Thc first census (1790) followed so closely upon 
the inauguration of the Constitution that the country may fairly 
be said to have hid a population of near four millions in 1789 
Something over half a million of these were slaves, of African 
birth or blood Slavery of this sort had taken root in almost all 
the Colonies its original establishment being everywhere by 
custom When the custom had been sufticiently established 
statutes came in to regulate a relation already existing But it 
IS not true, as the Dred Scott decision held long afterwards, that 
the belief that slaves were chattels simply, things, not persons, 
held good at the time of the adoption of the C onstitution Times 
had changed somewhat The peculiar language of the Constitu 
tion itselt describing a slave as a “person held to service or la 
bour, ' under the laws of any State, puts the general feeling 
exactly slaves were persons from whom the laws of some of the 
States withheld personal rights for the time In accordance with 
this feeling most of the Northern States were on the high road 
towards abolition of slavery Vermont had never allowed it In 
Massichusetts it wis swept out by a summary court decision 
that it was irreconcilable with the new State Constitution Other 
States soon began systems of gradual abolition, which finally 
extinguished slavery north of Maryland, but so gradually that 
there were still 18 apprentices for life m New Jersey in i860, 
the last icmnants of the former slave system In the new States 
north of the Ohio slavery was prohibited by the ordmance of 
1787 and the prohibition was maintained in spite of many at 
tempts to get nd of it and introduce slavery 
The sintiment of thinking men in the south was exactly the 
same, or in some cases more bitter from their personal entangle 
ment with the system Jefferson’s language as to slavery is 
irreconcilable with the chittel notion, no abolitionist agitator 
ever used warmer language than he Washington, George Mason 
md other southern men were almost as warm against slavery 
as Jefferson, and there were societies for the abohtion of slavery 
m the south In the Constitutional Convention of 1787 the 
strongest opposition to an extension of the period of non inter 
fcrence with the slave trade from 1800 to 1H08 came from 
Virginia, whereas every one of the New Fngland States voted 
for this extension Like most slave laws, the laws of the south 
trn states were harsh rights weie almost absolutely withheld 
from the slave, and punishments of the severest kind were legal, 
but the execution of the system was milder than its legal possi 
bilities might lead one to im igine The country was as yet so 
completely agricultural tint southern slavery kept all the patri 
archal features possible to such a system 
Industries — Indeed, the whole country was almost exclusively 
agriculturil, and, in spite of every effort to encourage manufac 
tures by State bounties, they formed the meagrest element m 
the national production Connecticut, which now teems with 
manufactures, was just beginning the production of tinware and 
clocks, Rhode Island and Massachusetts were just beginning 
to work in cotton from models of jennies and Arkwright ma 
chinery surreptitiously obtained from England, and other States, 
beyond local manufactures of paper, glass and iron, were almost 
entirely agricultural, or were engaged m industries directly de- 
pendent on agriculture 

Population — There were but five cities in the United States 
having a population of more than 10,000 — New York (33,000), 
Philadelphia (28,500), Boston (18,000), Charleston (16,000) and 
Baltimore (13,000) The revenues oif the new Government m 
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1790 were only $4,000,000, the expenditures, excluding inter 
est on the pubhc debt, but $1,000,000 It is not easy for the 
modern American to realize the poverty and weakness of his 
country at the mauguration of the new Government 
Travel. — Outside the cities communication was slow One 
stage a week was enough for the connection between the great 
cities, and communication elsewhere depended on private cop 
veyance The western settlements were just beginning to make 
the question more serious Enterprising land companies were 
the moving force which had impelled the passage of the ordmance 
of 1787, and the first column of their settlers was pouring into 
Ohio and forming connection with their predecessors in Ken 
tucky and Tennessee Marietta and Cincinnati had been founded 
But the intending settlers were obhged to make the journey 
down the Ohio river from Pittsburgh m bullet proof flat boats 
for protection against the Indians, and the return trip depended 
on the use of oars For more than 20 years these flat boats were 
the chief means of river commerce in the West, and m the 
longer trips, as to New Orleans the boats were generally broken 
up at the end and sold for lumber John Fitch and others were 
already experimenting on what was soon to be the steamboat, 
but the statesman of 1789, looking at the task of keeping under 
one government a country of such distances, with such difficul 
ties of communication, naturally felt anxiety as to the future 
Literature — The comparative isolation of the people every 
where, the lack of books, the poverty of the schools and news 
papers, were all influences which worked strongly against any 
pronounced literary development Poems, essays and paintings 
were feeble imitations of European models, history was annalis 
tic if anything, and the drama hardly existed In two poinU 
the Americans were strong, and had done good work Such men 
as Jonathan Edwards had excelled in various departments of 
theology, and American preaching had reached a high degree 
of quality and influence , and, m the line of politics, the American 
State papers rank among the very best of their kind Having 
a very clear perception of their political purposes, and having 
been restricted m study and reading to the great masters of 
pure and vigorous English, and particularly to the English trans 
lators of the Bible, the American leaders came to their work 
with an English style which could hardly have been improved 
The writings of Franklin, Washington, the Adamses, Hamilton, 
Jefferson, Madison, Jay and others show the secret of their 
strength m every page Much the same reasons, with the in 
fluences of democracy brought oratory, as represented by Patrick 
Henry, Fisher Ames, John Randolph and others, to a point not 
very far below the mark afterwards reached by Daniel Webster 
The effect of these facts on the subsequent development of the 
country is not often estimated at its full value 
Limits of Settlement — ^The cession of the “North west 
Territory” by Virginia and New York had been followed by 
similar cessions by Massachusetts (1785), Connecticut (1786) 
and South Carolina (1787) North Carolina did not cede Ten 
nessec until early in 1790, nor Georgia her western claims until 
1802 Settlement in all these regions was still very sparse The 
centres of western settlement, in Tennessee and Kentucky, had 
become more firmly established, and a new one, in Ohio, had 
just been begun The whole western limits of settlement of 
the old 13 States had moved much nearer their present boun 
dancs, and the acquisition of the western title, with the liberal 
pohey of organization and government which had been begun 
was to have its first clear effects during the first decade of the 
new government Almost the only obstacle to its earher success 
had been the doubts as to the attitude which the Spanish authon 
ties, at New Orleans and Madrid, would take towards the new 
settlements They had already asserted a claim that the Missis 
sippi was an exclusively Spanish stream from its mouth up to 
the Yazoo, and that no American boat should be allowed to 
sail on this part of it To the western settler the Alleghenies 
and bad roads were enough to cut him off from any other way 
to a market than down the Mississippi, and it was not easy 
to restrain him from a forcible defiance of the Spanish claim 
The northern States were wiUmg to allow the Spanish claim for 
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a period of years in return for a commercial treaty, the southern 
States and the western settlers protested angrily, and once more 
the spectre of dissolution appeared, not to be laid again until 
the new Government had made a treaty with Spam m 1795 
securing common navigation of the Mississippi 

The Development of Democracy, 1769-1801«---»All the ten- 
dencies of political institutions in the United States had been 
towards democracy , but the leading men were not unanimous in 
their agreement with this tendency Not a few of them were pro- 
nounced republicans even before 1775, but the mass of them had 
no great objections to a monarchical form of government until the 
war spirit had converted them The Declaration of Independence 
had been directed rather against the King than against a king 
Even after popular sovereignty had pronounced against a king, 
class spirit was for some time a fair substitute for aristocracy 
As often happens, democracy at least thought of a Caesar when 
it apprehended class control Certain discontented officers of the 
Continental Army proposed to Washington that he become king, 
but he promptly and indignantly put the offer by 

The State constitutions were democratic, except for property 
or other restrictions on the right of suffrage, or provisions care 
fully designed to keep the control of at least one house of the 
State legislature *‘in the hands of property The Federal Con- 
stitution was so drawn that it would have lent itself kindly 
cither to class control or to democracy The electoral system of 
choosing the *’President and vice president was altogether anti 
democratic, though democracy has conquered it not an elector, 
since 1796, has disobeyed the purely moral claim of his party 
to control his choice Since the Senate was to be chosen by the 
State legislatures, “property,” if it could retain its influence in 
those bodies, could control at least one house of Congress 
Whether the Constitution was to have a democratic or an anti 
democratic interpretation was to be settled in the next 12 years 

Immigration — ^The States were a strong factor in the final 
settlement, from the fact that the Constitution had left to them 
the control of the elective franchise they were to make its 
conditions what each of them saw fit Religious tests for the 
right of suffrage had been quite common in the Colonies, prop 
erty tests were almost universal The religious tests disappeared 
shortly after the War of Independence , the property tests sur 
vived in some of the States far into the constitutional period 
But the desire to attract immigration was always a strong im 
pelling force to induce States, especially frontier States, to make 
the acquisition of full citizenship and political rights as easy 
and rapid as possible This force was not so strong at first as 
it was after the great stream of immigration began about 1848, 
but it was enough to tend constantly to the development of 
democracy 

Organization of the New Government — ^The Anti Feder- 
alists had been a political party, but a party with but one prmci 
pie The absolute failure of that principle deprived the party of all 
cohesion, and the Federalists controlled the first two Congresses 
almost entirely Their pronounced ability was shown m their 
organizing measures which still govern the American system 
very largely The departments of State, of the Treasury, of War, 
of Justice and of the Post Office were rapidly and successfully 
organized, acts were passed for the regulation of seamen, com 
merce, tonnage duties, lighthouses intercourse with the Indians, 
territories and the militia, a national capital was selected, a 
national bank was chartered, the national debt was funded, and 
the State debts were assumed as part of it The first four years 
of the new system showed that the States had now to deal 
with a very different power from the impotent Congress of the 
Confederation The new power was even able to exert pressure 
upon the two States which had not ratified the Constitution 
As a first step, the higher duties imposed on imports from foreign 
counthes were expressly directed to apply to imports from North 
C arolina and Rhode Island North Carohna having called a 
second convention, her case was left to the course of nature, 
the second convention ratified the Constitution (Nov 21, 1789) 
The Rhode Island legislature asked that their State might not be 
considered altogether foreigners, made their duties agree with 
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those of the new government, and reserved the proceeds for 
“continental” purposes Still no further steps were taken A bill 
was therefore introduced, directing the President to suspend com 
mercial intercourse with Rhode Island, and to demand from her 
her share of the continental debt This was passed by the Senate, 
and needed but two steps further to become law Newspaper 
proposals to divide the little State between her two nearest 
neighbours were stopped by her ratification of the Constitution 
(May 29, 1790) The “old 13 ’ were thus united under the Con 
stitution, and yet, so strong is the Amencan prejudice for the 
autonomy of the States that these last two were allowed to enter 
in the full conviction that they did so in the exercise of sovereign 
freedom of choice 

Protection — Protection was begun in the first tariff act, 
whose object, said its preamble, was the protection of domestic 
manufactures The duties, however, ranged only from 7^ to 
10%, averaging about 8J% The system, too, had rather a 
political than an economic basis Until 1789 the States had con 
trolled the imposition of duties The separate State feeling was 
a factor so strong that secession was a possibility which every 
Statesman had lo take into account Hamilton’s object, m intro 
ducing the system, seems to have been to create a class of manu- 
facturers, running through all the States, but dependent for pros- 
perity on the new Federal Government and its tariff This would 
be a force which would make strongly against any attempt at 
secession The same feeling seems to have been at the bottom 
of his establishment of a national bank, his assumption of State 
debts, and most of the general scheme which his influence forced 
upon the Federahst Party 

The First Cabinet. — In forming his cabinet Washington had 
paid attention to the opposing elements which had united for the 
temporary purpose of ratifying the Constitution The national 
element was represented by Hamilton, secretary of the Treasury, 
and Henry Knox, secretary of War, the particulanst element 
(using the term to indicate support of the States not of a State) 
by Jefferson, secretary of State and Ldmund Randolph, Attorney 
General At the end of 1792 matters were in train for the general 
recognition of the existence of two parties, whose struggles wert 
to decide the course of the Constitution’s development The 
occasion came in the opening of 179^, when the new nation was 
first brought into contact with the French Revolution 

Jefferson. — The controlling tendency of Jefferson and his 
school was to the maintenance of individual rights at the highest 
possible point, as the Hamilton school was always ready to assert 
the national power to restrict individual rights for the general 
good The Jefferson school supported the States, in the belief 
that they were the best bulwarks for individual rights When the 
French Revolution began its course in America by agitation for 
the “rights of man,” it met a sympathetic audience m the Jeffer 
son party and a cold and unsympathetic heanng from the Hamil- 
ton school of Federalists, who were far more interested in secur- 
ing the full recognition of the power and nghts of the nation 
than in securing the individual against imaginary dangers, as they 
thought them For ten years the surface marks of distinction 
between the two parties were to be connected with the course of 
events in Europe 

Hamilton. — The new Government was not yet four years old , 
it was not famihar, nor of assured permanency The only national 
governments of which Amen cans had had previous experience 
were the British Government and the Confederation in the Bnt 
ish they h d had no share, and the Confederation had had no 
power The only places in which they had had long continued, 
full and familiar experience of self government were their State 
Governments The governing principle of the Hamilton school, 
that the construction or interpretation of the terms of the Con- 
stitution was to be such as to broaden the powers of the Federal 
Government necessanly involved a corresponding trenching on 
the powers of the States It was natural then, that the Jefferson 
school should look on every feature of the Hamilton programme 
as “anti republican ” The disposition of the Jefferson school to 
claim for themselves a certain peculiar title to the position of 
“repubheans” developed into the appearance of the first Repub 
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lican, or the Democratic-Republican, Party, about 1793 

Parties — Many of the Federahsts were shrewd and active 
business men, who naturally took prompt advantage of the oppor* 
turn ties which the new system offered The Republicans there- 
fore believed and asserted that the whole Hamilton programme 
was dictated by selfish or class interest, and they added this to 
the accusation of monarchical tendencies These charges, with the 
fundamental differences of mental constitution, exasperated by 
the passion which differences as to the French Revolution seemed 
to carry with them everywhere, made the political history of this 
decade a very unpleasant record The provision for establishing 
the national capital on the Potomac (1790) was declared to have 
been carried by a corrupt bargain, and accusations of corruption 
were renewed at every opportunity In 1793 a French agent, 
Edmond Charles Edouard Genet (1765-1834), appeared to claim 
the assistance of the United States for the French republic, and 
went to the length of commissioning privateers, and endeavour 
mg to secure recruits Wishmgton decided to issue a proclama- 
tion of neutrality, the first act of the kind m American history 
It was the first indication, also, of the policy which has made the 
course of every President, with the exception of Polk, a deter 
mined leaning to peace even when the other branches of the Gov- 
ernment have been intent on war Genet however, continued his 
activities, and made outrageous demands upon the Government, so 
that finally Washington demanded and secured (1794) his recall 
The proclamation of 1793 brought about the first distinctly party 
feeling, and it was intensified by Washington s charge that popu 
lar opposition in western Pennsylvania (1794) to the new excise 
law (see Whisky Insurri ction) hid been fomented by the 
extreme 1 rinch party Their name, Democrat, was applied by the 
Federalists to the whole Republican Party as a term of contempt, 
but It was not accepted by the pirty for some 20 years, then the 
compound title “Democratic Republican” became as it long re 
mained the official title of the party There wis no party oppo 
sition however to the re election of Washington in 1792, or to the 
tidmission of Vermont (1791), Kentucky (1792) and Tennessee 
(1796) as new States 

Jay’s Treaty — The British Government had accredited no 
minister to the United States, and it refused to make any com 
mercial treaty or to give up the forts in the western territory 
of the United States, through which its agents still exercised a 
commanding influence over the Indians In the course of its 
war with France the neutral Amtncin vessels without the pro 
tection of a nation il nwy fared badly A treaty negotiated 
in 1794 by Chief Justice John J ly settled these difficulties for the 
following 12 yeirs But, as it engaged the United States against 
any intervention in the war on behalf of France, was silent on 
the subject of the nght of search, ind agreed to irksome limita 
tions on the commercial privileges of the United States the 
Republicans made it very unpopular and the bitter personal 
attacks on Washington grew out of it In spite of occasional 
Republican successes the Icdcrilists retained a general control 
of national affairs they elected John Adams President in 1796, 
though Jefferson was chosen vice president with him, and the 
national policy of the Federalists kept the country out of en 
tangling alliances with any of the Europe m belligerents To the 
Republicans, and to the French republic this last point of policy 
was only a practical intervention against France and against the 
nghts of man 

At the end of Washington’s Administration the French Direc- 
tory broke off relations with the United States, demanding the 
abrogation of Jay s treaty and a more pronounced sympathy with 
I ranee Adams sent three envoys C C Pinckney John Marshall 
and Elbridge Gerry, to endeavour to re establish the former rela 
tions they were met by demands for “money, a great deal of 
money” as a prerequisite to peace They refused, their letters 
home were published, and the Federalists at last had the oppor- 
tunity of ndmg the whirlwind of an intense popular desire for 
war with France Intercourse with France was suspended by Con- 
gress (1798), the treaties with France were declared at an end, 
American frigates were authonzed to capture French vessels guilty 
of depredations on American commerce and the President was 


authorized to issue letters of marque and repnsal, and an Amen 
can Army was formed, Washington being called from his retire- 
ment at Mount Vernon to command it The war never went be- 
yond a few sea fights, in which the little American Navy did itself 
credit, and Napoleon, seizing power the next year, renewed the 
peace which should never have been broken 

Decline of the Federalists. — ^The reaction in Great Britain 
against the indefinite ^'rights of man” had led Parliament to pass 
an alien law, a sedition law suspending the writ of habeas corpus 
and an act giving wide and loosely defined powers to magistrates 
for the dispersion of meetings to petition for redress of gnev 
ances The Federalists were in control of a Congress of limited 
powers, but they were strongly tempted by sympathies and an 
tipathies of every sort to form their programme on the model fur 
nished from England The measures which they actually passed 
were based only on that construction of the Constitution which 
IS at the bottom of all American politics, they only tended to 
force the Constitution into an anti democratic direction But 
it was the fixed belief of their opponents that they meant to go 
farther, and to secure control by some wholesale measure of 
political persecution 

The Alien and Sedition Laws — Three alien laws were passed 
in June and July, 1798 The first (repealed in April, 1802) raised 
the number of years necessary for naturalization from five to 
14 The third permitted the arrest or removal of subjects of any 
foreign power with which the United States should be at war 
The second which is usually known as the Alien Law, was limited 
to a term of two years it permitted the President to arrest or 
order out of the country any alien whom he should consider 
dangerous to the country As many of the Republican editors 
and local leaders were aliens this law really put a large part of 
the Republican organization m the power of the President Ihc 
Sedition I aw (to be in force until March, 1801, and not renewed) 
made it a crime punishable by fine and imprisonment, to publish 
or print any false scandalous and malicious writings against the 
Government of the United States, cither house of Congress, or 
the President, or to stir up sedition or opposition to any lawful 
act of Congress or of the President or to aid the designs of any 
foreign j)ower against the United States In its first form the bill 
was even more sweeping than this and alarmed the opfiosition 

Most of the ability of the country was in the Federalist ranks, 
the Republicans had but two first rate men — Jefferson and Madi 
son In the sudden issue thus forced between individual rights 
and national power Jefferson and Madison could find but one 
bulwark for the individual — the power of the Stated, and their 
use of It gave their party a pronounced list to State sovereignty 
from which it did not recover for years They objected to the 
Alien Law on the grounds that aliens were under the jurisdiction 
of the State not of the Federal Government, that the jurisdiction 
over them had not been transferred to the Federal Government 
by the Constitution, and that the assumption of it by Congress 
was a violation of the Constitution’s reservation of powers to 
the States, and, further, because the Constitution reserved to 
tvtry “person,’ not to every citizen, the right to a jury trial 
They objected to the Sedition Law on the grounds that the Con 
stitution had specified exactly the four crimes for whose punish 
ment Congress was to provide , that criminal libel was not one of 
them, and that the ist amendment forbade Congress to pass 
any law restricting freedom of speech or of the press 

Virginia and Kentucky Resolutions — The Republican ob 
jections might have been made in court, on the first trial But 
the Republican leaders had strong doubts of the impartiality of 
the Federal judges, who were Federalists They resolved to en 
trench the party in the State legislatures The Virginia legislature 
m 1798 passed a senes of resolutions prepared by Madison, and 
the Kentucky legislature in the same year passed a senes pre 
pared by Jefferson Neglected or rejected by the other States 
they were passed agam by their legislatures in 1799 The leading 
idea expressed in both was that the Constitution was a “compact ’ 
between the States, and that the powers (the States) which had 
made the compact had reserved the power to restrain the creature 
of the compact, the Federal Government whenever it undertook 
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to assume powers not granted to it Madison’s idea seems to have j 
been that the restraint was to be imposed by a second convention | 
of the States Jefferson’s idea is more doubtful, if it meant that 
the restraint should be imposed by any state which should feel 
aggrieved, his scheme was merely Calhoun’s idea of nullification, 
but there are some indications that he agreed with Madison 

The first Congress of Adams’s term of office ended in 1799 
Its successor, elected in the heat of the French war excitement, 
kept the Federalist policy up to its first pitch Out of Congress 
the execution of the objectionable laws had taken the shape of 
political persecution Men were arrested tried and punished for 
writings which the people had been accustomed to consider within 
legitimate political methods The Republican leaders made every 
tnal as public as possible, and gained votes constantly, so that 
the Federalists began to be shy of the very powers which they had 
sought Every new election was a storm signal for the Federalist 
Party, and the danger was increased by schism in their own ranks 

Election of 1800 — Hamilton was now a private citizen of 
New York, but he had the confidence of his party more largely 
than itb nominal head, the President, and he maintained close 
and confidential relations with the cabinet which Adams had taken 
unchanged from Washington The Hamilton faction saw no way 
of preserving and consolidating the newly acquired powers of the 
Federal Government but by keeping up and increasing the war 
feeling against France, Adams had the instinctive leaning of an 
American President towards peace Amid cries of wrath and 
despair from his party he accepted the first overtures of the new 
Napoleonic Government, sent envoys to negotiate a peace, and 
ordered them to depart for France when they delayed Then 
discovering flat treachery in his cabinet he dismissed it and 
blurted out a public expression of his feeling that Hamilton and 
his adherents were “a British faction ” Hamilton retorted with a 
circular letter to his pxarty friends, denouncing the President, the 
Republicans intercepted it and gave it a wider circulation than 
Its author had intended The result depended on the electoral 
vote of New York, and Aaron Burr, who had introduced the drill 
and machinery of a modem Amencan political party there, had 
made the State Republican and secured a majority for the Repub 
lican candidates These (Jefferson and Burr) received the same 
number of electoral votes (73) and the House of Representatives 
(controlled by the Federalists) was thus called upon to decide 
which should be President The^e was an effort by the Federalists 
to disappoint the Republicans by making Burr President, but 
Jefferson obtained that office, Burr becoming vice president for 
four years Ihis disputed election however, led to the adoption 
in 1804 of the 12th amendment to the Constitution which pre- 
scribed that each elector should vote separately for president and 
vice president, and thus prevent another tie vote of this kind 

The “Revolution of 1800” decided the future development of 
the United States The new dominant party entered upon its 
career weighted with the theory of State sovereignty , and a civil 
war was necessary before this dogma, put to use again m the 
service of slavery, could be banished But the democratic devcl 
opment never was checked As the Republicans obtained control 
of the States they altered the State constitutions so as to cut out 
all the arrangements that favoured property or class interests, 
and reduced political power to the dead level of manhood suffrage 
In most of the States outside of New Englind this process was 
completed before 1815, but New England tenacity was p»oof 
against the advancing revolution until about 1820 For 20 years 
after its downfall of 1800 the Federalist party maintained its 
hopeless struggle and then it faded away into nothing, leaving as 
Its permanent memorial the excellent organization of the Federal 
Government, which its successful rival hardly changed Its two 
successors — the Whig and the second Republican party — have also 
been broad constructionist parties, but they have admitted democ- 
racy as well 

The New Capital. — ^The disputed election of 1800 was de- 
cided m the new capital city of Washington, to which the Gov 
ernment had just been removed, after having been for ten years 
at Philadelphia Its streets and parks existed only on paper The 
Capitol had been begun, the Executive Mansion was unfimshed, 
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and its audience room was used by Mrs Adams as a drying room 
for clothes, the congressmen could hardly find lodgings The 
inconveniences were only an exaggeration of the condition of other 
Amencan cities Their sanitary conditions were bad and yellow 
fever and cholera from time to time reduced several of them al 
most to depopulation More than once during this decade the 
fever visited Philadelphia and New York, drove out most of the 
people, and left grass growing m the streets The communication 
between the cities was still wretched The traveller was subject 
to every danger that bad roads, bad carnages, bid horses bad 
inns and bad police protection could combine to inflict upon him 
The West — About this time the term “the West” appears It 
meant then the western part of New York the new territory 
north of the Ohio, and Kentucky and Tennessee In settling land 
boundaries New York had transferred (1786) to Massachusetts, 
whose claims crossed her territory, the right to (but not jurisdic 
tion over) a large tract of land in central New York and to an 
other large tract in the Erie basin The sale of this land had 
earned population considerably west of the Hudson Between 
1790 and 1800 the population of Ohio had risen from almost 
nothing to 45 000, that of Tennessee from 36,000 to 106,000, and 
that of Kentucky from 74,000 to 221 000 — the last-named State 
now exceeding six of the “old iV' m population The difficulties 
of the western emigrant, however, were still enormous He ob 
tamed land of his own, fertile land ind plenty of it but little 
else The produce of the soil h\d to be consumed at home, or 
near it, ready money was scarce and distant products scarcer, 
and comforts, except the very rudest substitutes of home manu 
facture, were unobtainible The number of post offices rose dur 
ing these ten years from 75 to 90^, the miles of post routes from 
1,900 to 21,000, and the revenue from $38,000 to $231,000 
Patents — The power of Congress to regulate patents was al 
ready bearing fruit Until 1789 this power was in the hands of the 
States and the privileges of the inventor were restricted to the 
territory of the patenting State Now he had a vast and growing 
territory within which all the profits were his own Iwenty pat 
ents were issued in 1793 and 23 471 100 years later One of the 
inventions of 1793 was Eh Whitney’s cotton gin 
Cotton — When the Constitution was adopted it was not known 
that the cultivation of cotton could be made profitable in the 
southern States The “roller gin ’ could clean only 6 lb a day by 
slave labour In 1784 eight bags of cotton, landed in Liverpool 
from an American ship, had been seized on the ground that so 
much cotton could not be the produce of the United States Eh 
Whitney invented the saw gin by which the cotton was dragged 
through parallel wires with openings too narrow to allow the seeds 
to pass, and one slave could now clean 1,000 lb a day The ex 
ports of cotton leaped from 189,000 lb m 1791 to 21,000,000 lb 
m 1801, and doubled m three years more The influence of this 
one invention, combined with the wonderful senes of British in 
ventions which had paved the way for it can hardly be estimated 
in Its commercial aspects Its political influences were even wider, 
but more unhappy The introduction of the commercial element 
into the slave system of the South robbed it at once of the pa- 
triarchal features which had made it tolerable, while it developed 
m slaveholders a new disposition to defend a system of slave 
labour as a “positive good ” 

Slavery — The development of a class whose profits were 
merely the extorted natural wages of the black labourer was cer 
tain, and its political power was as certain, though it never showed 
itself clearV until after 1830 And this class was to have a 
peculiarly distorting effect on the political history of the United 
States Aristocratic m every sense but one, it was ultra Democratic 
(in a purely party sense) in its devotion to State sovereignty, for 
the legal basis of the slave system was m the laws of the several 
States In time the aristocratic element got control of the party 
which had originally looked to State rights as a bulwark of indi 
vidual rights, and the party was finally committed to the employ- 
ment of Its original doctrine for an entirely different purpose — the 
suppression of the black labourer’s wages 
Democracy an4 Nationality, 1801-29 — ^When Jefferson 
took office in 1801 his party, ignormg the natural forces which 
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tied the States together even against their wills, insisted that 
the legal basis of the bond was in the power of any State to with- 
draw at will This was no nationality, and foreign nations natur- 
ally refused to take the American national tom at any higher 
valuation than that at which it was current in its own country 
The urgent necessity wis for a reconciliation between democracy 
and nationality, and this was the work of this period An under- 
lying sense of all this has led Democratic leaders to call the 
war of 1812-15 the “Second War of Independence’^ the result 
was independence of past ideas as the first had been of Great 
Britain 

Louisiana. — ^The first force in the new direction was the ac- 
quisition of Louisiana m 1803 Napoleon had acquired it from 
Spain, and, fearing an attack upon it by Great Britain, offered it 
to the United States for $15,000,000 The Constitution gave the 
F ederal Government no power to buy and hold territory, and the 
party was based on a strict construction of the Constitution Pos 
session of power forced the strict construction party to broaden 
Its ideas, and Louisiana was bought, though Jefferson quieted his 
conscience by talking for a time of a futile proposal to amend the 
Constitution so as to grant the necessary power The acquisition 
of the western Mississippi basin more than doubled the area of 
the United States, and gave them control of all the great river 
systems of central North America The difficulties of using these 
rivers were removed almost immediately by Robert Fulton’s util 
iration of steam in nivigation (1807) Within four years steam- 
boats were at work on western waters, and thereafter the increase 
of steam navigation and that of population stimulated one another 
The centre of population during this period advanced from about 
the middle of Maryland to its earlier extreme western limit, that 
18, the centre of population was in 18^0 nearly at the place which 
had been the western limit of population m 1770 
The Oregon Country — jefferson also laid the basis for a 
further acquisition in the future by sending an expedition under 
Meriwether Lewis and William Clark to explore the territory north 
of the then Spanish territory of California and west of the Rocky 
Mountains — th( ‘ Oregon country” as it was afterwards called The 
cx{)lorations of this party (1804-06), with Capt Robert Gray’s 
discovery of the Columbia river (1792), made the best part of the 
claims of the United States to the country 40 years later 
Election of 1804 . — ^Jefferson was re-elected in 1804 His great 
success as President was the acquisition of Louisiana, which 
was a violation of his party principles, but all his minor successes 
were, like this, recognitions of the national sovereignty which he 
disliked so much After i short and brilliant naval war the Barbary 
pirates were reduced to submission (1805) The long-continued 
control of New Orleans by Spam, and the persistent intrigues of 
the Spanish authorities, looking towards a separation of the whole 
western country from the United States, had been ended by the 
acquisition of Louisiana There still existed a dangerous ignorance 
of Federal power and control, of which Aaron Burr took advantage 
(1806-07) Organizing an expedition m Kentucky and Tennessee, 
probably for the conquest of the Spanish colony of Mexico, he 
was arrested on the lower Mississippi and brought back to Virginia 
He was acquitted, but the incident opened up a vaster view of the 
national authority than democracy had yet been able to take 
Jefferson and his party pirsistently refused to recognize the 
inherent power of the nation in international affairs The Jay 
treaty expired m 1806 and Amencan commerce was left to the 
course of events, Jefferson refusing to accept the only treaty which 
the British Government was willing to make All the difficulties 
which followed may be summed up in a few words the British 
Government was then the representative of the ancient system of 
restriction of commerce and had a powerful Navy to enforce its 
ideas, the American Government was endeavouring to force into 
international recognition the system of neutral rights and unre- 
stricted commerce, but its suspicious democracy refused to give 
It a navy sufficient to command respect 
Neutral Commerce —Great Britain was now at war, from 
time to time, with almost every other nation of Europe In time 
of peace European nations followed generally the old restnctive 
principle of allowing another nation, like the United States, no . 


commercial SLCceis to their colonies, but, when they were at war 
with Great Bntam, whose Navy controlled the ocean, they were 
very wilhng to allow the neutral American merchantmen to carry 
away their surplus colonial produce Great Britain had insisted 
for 50 years that the neutral nation, m such cases, was really mter- 
venmg in the war as an ally of her enemy, but she had so far 
modified her claim as to admit that “transhipment,” or breaking 
bulk, in the United States was enough to qualify the commerce for 
recognition The neutral nation thus gamed a double freight, and 
grew rich m the traffic, the belligerent nations no longer had com- 
merce afloat for British vessels to capture, and the “frauds of the 
neutral fiags” became a standing subject of complamt among 
British merchants and naval officers About 1805 British prize 
courts began to disregard transhipment and to condemn Amencan 
vessels which made the voyage from a European colony to the 
mother country by way of the United States 
Impressment.^ — ^The question of expatriation, too, furnished a 
good many burning grievances Great Britain mamtamed the old 
German rule of perpetual allegiance, though she had modified it 
by allowing the right of emigration The United States, founded 
by immigration, was anxious to establish the right of the subject 
to divest himself of allegiance by naturalization under a foreign 
jurisdiction Four facts thus tended to break off friendly rela- 
tions (i) Great Britain’s claim to allegiance over Amencan 
naturalized subjects, (2) her claim to the belligerent right of 
search of neutral vessels, (3) her claim of right to impress for 
her vessels of war her subjects who were seamen wherever found, 
and (4) the difficulty of distinguishing native born American 
from British subjects, even if the right to impress naturalized 
Amencan subjects were granted British naval officers even under- 
took to consider all who spoke the Enghsh language as British 
subjects, unless they could produce proof that they were native- 
born Americans The Amencan sailor who lost his papers was 
thus open to impressment A particularly flagrant case of seizure 
of Americans occurred m 1807 On June 27 the British ship 
“Leopard” fired upon the Amencan frigate “Chesapeake,” which, 
after having lost three men killed and 18 wounded, hauled down 
Its flag, the British commander then seized four of the “Chesa- 
peake’s” crew This action aroused intense anger throughout the 
country, and but for the impotence of the Government would 
undoubtedly have led to immediate war The American Govern- 
ment m 1810 published the cases of such impressments since 
1803 as numbering over 4,000, about one third of the cases result- 
ing in the discharge of the impressed man 
In May, 1806, the British Government, by orders in council, 
declared a blockade of the whole continent of Europe from Brest 
to the Elbe, about 800 miles In November, after the battle of 
Jena, Napoleon answered by the “Berlin decree,” m which he 
assumed to blockade the British Isles, thus beginning his “conti- 
nental system ” A year later the Bntish Government answered 
by further orders in council, forbidding American trade with any 
country from which the British flag was excluded, allowing direct 
trade from the United States to Sweden only, in American prod- 
ucts, and permitting Amencan trade with other parts of Europe 
only on condition of touching m England and paying duties 
Napoleon retorted with the “Milan decree,” declaring good prize 
any vessel which should submit to search by a British ship, but 
this was evidently a vain fulmmation 
The Navy.— The Democratic Party of the United States was 
almost exclusively agricultural and had little sympathy with com- 
mercial interests, it was pledged to the reduction of national ex- 
penses and the debt, and did not wish to take up the responsibility 
for a navy, ,and, as the section of country most affected by the 
orders m council, New England, was Federalist, a tinge of pohti- 
cal feehng could not but colour the decisions of the dominant 
party Vanous ridiculous proposals were considered as substi- 
tutes for a necessarily naval war, and perhaps the most ndicu 
lous was adopted Since the use oif non-intercourse agreements as 
revolutionary weapons against Great Britain, an overweening con- 
fidence m such measures had sprung up, and one of them was now 
resorted to— the embargo of Dec 22, 1807, forbidding foreign 
commerce altogether It was expected to starve Great Britain 
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into a change of policy, and its effects may be seen by companng I tage the training and discipline of the men, and the equipment 


the $20,000,000 exports of 1790, $49,000,000 of 1807 and $9,000,- 

000 of 180B It does not seem to have struck those who passed 
the measure that the agricultural distncts also might hnd the 
change unpleasant, but that was the result, and their complaints 
reinforced those of New England The pressure had been 
slightly relieved by the substitution of the Non-Intercourse Law 
of March i, 1809, it prohibited commercial intercourse with 
Great Britain and France and their dependenaes, leavmg other 
foreign commerce open, prohibited the importation from any 
quarter of British and French goods, and forbade the entrance of 
British or French vessels, public or private, mto any port of the 
United States Madison, Jefferson’s secretary of State, who suc- 
ceeded Jefferson in 1809, assumed m the Presidency a burden 
which was not enviable New England was in a ferment, and was 
suspected of designs to resist the restrictive system by force , and 
the Admimstration did not face the future with confidence 

The War of 1812, — ^The Non-Intercourse Law was to be in 
force only ^‘until the end of the next session of Congress” and 
was to be abandoned as to either belligerent which should aban- 
don Its attacks on neutral commerce, and maintained against the 
other In 1810 the American Government was led to believe that 

1 ranee had abandoned its system Napoleon continued to enforce 
It in fact , but his official fiction served its purpose of limiting the 
non intercourse for the future to Great Britain, and thus strain- 
ing relations between that country and the United States still 
further The elections of 1811-12 resulted everywhere in the 
defeat of “submission men” and m the choice of new members 
who were determined to resort to war against Great Britain 
Henry Clay, John C Calhoun, William H Crawford and other 
new men seized the lead in the two houses of Congress, and 
forced Madison, it is said, to agree to a declaration of war as a 
condition of his renommation m 1812 Madison sent to Con 
gress a confidential “war message” on June 1 and on the i8th 
war was declared The national democracy meant to attack Great 
Britain m Canada, partly to gratify its western constituency, who 
had been harassed by Indian attacks, asserted to have been insti 
gated from Canada Premonitions of success were drawn from 
the battle of Tippecanoe, in which William Henry Harrison had 
defeated in 1811 the north-western league of Indians formed by 
Tecumseh Between the solidly settled Atlantic States and the 
Canadian frontier was a wide stretch of unsettled or thmly settled 
country, which was itself a formidable obstacle to war Ohio had 
been admitted as a State m 1802, and Louisiana was admitted m 
1812, but their admission had been due to the desire to grant 
them self-government rather than to their full development in 
population and resources Cincinnati was a little settlement of 
2,500 inhabitants, the fringe of settled country ran not very far 
north of it , all beyond was a wilderness The case was much the 
same with western New York It would have been far less costly, 
as events proved, to have entered at once upon a naval war, but 
the crusade against Canada had been proclaimed all through Ken- 
tucky and the west, and their people were determined to wipe out 
their old scores before the conclusion of the war (For the mih- 
tary and naval events of the war see American War of 1812 ) 

The war opened with disaster— <Jeii William Hull’s surrender 
of Detroit, and disaster attended it for two years Political ap- 
pointments to positions in the regular army were numerous and 
such officers were worse than useless Futile attempts at invasion 
were followed by defeat or abortion, until the political officers 
were weeded out at the end of the year 1813, and Jacob Brown, 
Winfield Scott, E W Ripley and others who had fought their 
way up were put m command Then for the first time the men 
were drilled and brought mto effective condition, two successful 
battles m 1814 — Chippewa and Lundy’s Lane — threw some glory 
on the end of the war So weak were the preparations even for 
defence that a British expedition m 1814 met no effective resist- 
ance when It landed and burned Washington 

The American Navy was but a puny adversary for the British 
Navy, which had captured or shut up in port all the other navies 
of Europe But the small number of American vesseb, with the 
superabundance of trained officers, gave them one great advan- 


of the vessels, had been brought to the very highest point “The 
art ot handling and fighting the old broadside sailing frigate ’ had 
been earned m the Uttle American Navy to an excellence which 
unvarying success and a tendency to fleet combats had now made 
far less common among British captains Altogether the Amtr 
lean vessels gave a remarkably good account of themst Ives 

Hartford Convention -—The home dislike to the war had 
increased steadily with the evidence of incompetent management 
by the administration The Federalists, who had always desired 
a navy, pointed to the naval successes as the best proof ot folly 
with which the war had been undertaken New England Feder 
aiists complained that the Federal Government utterly neglected 
the defence of their coast, and that southern influence was far 
too strong m national affairs They showed at every opportunity 
a disposition to adopt the furthest stretch of State sovereignty, as 
stated m the Kentucky resolutions, and every such development 
urged the national demoeracy unconsciously further on the road 
to nationality When the New England States sent delegates to 
meet at Hartford (Conn and consider their gnevancts and the 
best remedies, treason was suspected, and a readiness to suppress 
it by force was plainly shown The recommendations of the con 
vention came to nothing, but the attitude of the dominant party 
towards it is one of the symptoms of the manner in which thi 
trials of actual war were steadily reconciling democracy and 
nationality The object which Hamilton had sought by high 
tariffs and the development of national classes had been attained 
by more natural and healthy means 

Peace — In April, 1814 the first abdication of Napoleon took 
place, and Great Britain was able to give more attention to her 
American antagonist The mam attack was to be made on Louisi 
ana, the weakest and most distant portion of the Union A fleet 
and army were sent thither, but the British assault was com 
pletely repulsed (Jan 8, 1815) by the Americans under Andrew 
Jackson Peace had been made at Ghent 15 days before the battle 
was fought, but the news of the battle and the peace reached 
Washington almost together 

The United States secured a fairly good treaty It is true that 
It said not a word about the questions of impressment, starch 
and neutral rights, the grounds of the war, Great Britain did 
not abandon her fxisitjon on any of them But everybody knew 
that circumstances had changed The new naval power whose 
frigates alone m the past 20 years had shown their ability to fight 
English frigates on equal terms was not likely to be troubled m 
future with the question of impressment, and m fact, while not 
renouncing the right, the British Government no longer at- 
tempted to enforce it 

End of Federal Party — The remainder of this period is 
one of the barrencst m American history The opposition of the 
Federalist Party to the war completed the measure of its un 
popularity, and it had only a perfunctory existence for a few 
years longer Scandal, intrigue and personal criticism became 
the most marked characteristics of American politics until the 
dominant party broke at the end of the period, and real party 
conflict was renewed But the seeds of the final disruption are 
visible from the peace of 1814 The old fashioned Republicans 
looked with intense suspicion on the new form of Republicanism 
generated by the war, a type which instinctively bent its energies 
toward the further development of national power Clay was the 
natural leader of the new Democracy, but John Quincy Adams 
and others of Federalist antecedents or leanings took to the new 
doctrines kindly, and even Calhoun, Crawford and others of 
the southern interest were at first strongly inclined to support 
them One of the first effects was the revival of protection and 
of a national bank 

The Bank— The charter of the national bank had expired 
in i8ii, and the dominant party had refused to recharter it 
The attempt to carry on the war by loans resulted m almost a 
bankruptcy and in a complete inability to act efficiently As soon 
as peace gave time for consideration, a second bank was chartered 
(April 10, 1816) for 20 years with a capital of $35 000,000, one 
fifth of which was to be subscribed for by the national Govern- 
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merit It was to have the custody of the Government revenues, 
but the secretary of the Treasury could divert the revenues to 
other custodians, giving his reasons for such action to Congress 
Protection — Protection was advocated again on national 
grounds, but not quite on those which had moved Hamilton 
The additional receipts were now to be exi>ended for fortifications 
and other national defences, and for national roads and canals 
The war and blockade had been an active form of protection, 
under which American manufactures had sprung up As soon as 
peace was made English manufacturers drove their American 
rivals out of business or reduced them to desperate straits Their 
cries for relief had a double effect They gave the spur to the 
nationalizing advocates of protection, and, as most of the manu- 
facturers were in New England or New York, they developed in 
the citadel of Federalism a class which looked for help to a 
Republican Congress This was the mam force which brought 
New England into the Republican fold before 1825 An increase 
in the number of spindles from 80,000 in 1811 to 500 000 in iSi^ 
and in cotton consumption from 500 bales in 1800 to 90,000 in 
1815, the rise of manufacturing towns, and the rapid development 
of the mechanical tendencies of a people who had been hitherto 
almost exclusively agricultural, were influences which were to be 
reckoned with in the politics of a democratic country 

Tariff of 1816 — ^The tariff of i8t6 imposed a duty of about 
259r on imports of cotton and woollen goods and specific duties 
on iron imports, except pig iron, on which there was an ad 
valorem duty of 20% In 1818 this duty also was made specific 
( <50 cents a cwt ) The ad valorem duties carried most of the 
manufacturers through the financial crisis of 1818-19, but the 
iron duties were less satisfactory In English manufacture the 
substitution of coke for charcoal in iron production led to con- 
tinual decrease in price As the price went down the specific 
duties were continually increasing the absolute amount of pro- 
tection Thus spared the necessity for improvements m pro- 
duction, the American manufacturers felt English competition 
more keenly as the years went by, and called for more protection 
Era of Good Feeling — James Monroe succeeded Madison 
as President in 1817 and, re elected with hardly any opposition 
in 1820, he served until 182 So complete wis the supremacy 
of the Republican Party that this is often called “the era of good 
feeling ” It came to an end when a successor to Monroe was to 
be elected , the two sections of the dominant party then had their 
first opportunity for open struggle During Monroe’s two terms 
of office the nationalizing party developed the policy on which 
It proposed to manage national affairs This was largely the 
product of the continually swelling western movement of popu 
Idtion The influence of the steamboat was felt more and more 
every year, and the want of a similar improvement in land trans 
port was correspondingly evident The attention drawn to west 
ern New York by the war had filled that part of the State with 
a new population The southern Indians had been completely 
overthrown by Andrew Jackson during the war of 1812, and 
forced to cede their lands The admission of the new Stales of 
Indiana (1816), Mississippi (1817), Ilhnois (1818), Alabama 
(1819), Maine (1820) and Missouri (1821) — all but Maine the 
product and evidence of western growth — were the immediate 
results of the development consequent upon the war All the 
territory cast of the Mississippi, except the northern part of the 
North west Territorv, was now formed into self governing 
States, the State system had crossed the Mississippi, all that 
was needed for further development was the locomotive engine 
The 4000000 of 1790 had grown into 1-5,000000 in 1850 
The ^American System” — ^The urgent demand of western 
settlers for some road to a market led to a variety of schemes to 
facilitate intercourse between the east and the west — the most 
successful being that completed in New York m 1825, the Erie 
canal The Hudson river forms the great natural breach in the 
barrier range which runs parallel to the Atlantic coast When 
the traveller has passed up the Hudson through that range he 
sees before him a vast champaign country extending westward 
to the Great Lakes, and perfectly adapted by nature for a canal 
Such a canal, to turn western traffic into the lake rivers and 


through the lakes, the canal, and the Hudson to New York city, 
was begun by the State through the influence of De Witt Clin 
ton It was densively called “Clinton’s big ditch” until its comple 
tion laid the foundations for the great commercial prosperity 
of New York State and city Long before it was finished the 
evident certainty of its success had enticed other States into far 
less successful enterpnses of the kind and had established as a 
nationalizing policy the combination of high tariffs and expendi 
tures for internal improvements which was long known as th( 
“Amencan system ” The tanffs or duties on imports were to be 
earned as high as revenue results would justify , the superabundant 
revenues were to be expended on enterprises which would tend to 
aid the people to subdue the continent Protection was now to 
be for national benefit, not for the benefit of classes Western 
farmers were to have manufacturing towns at their doors as 
markets for the surplus which had hitherto been rotting on their 
farms, competition among manufacturers was to keep down 
prices and Henry Clay’s eloquence was to commend the whole 
policy to the people The old democracy, particularly in the 
south, insisted that the whole scheme really had its basis m bene 
fits to classes, that its communistic features were not such as 
the Constitution meant to cover by its grant of power to Con 
gress to levy taxation for the general welfare The dissatisfaction 
in the South rose higher when the tanffs were increased in 1824 
and 1828 The proportion of customs revenue to dutiable im 
ports rose to 37% in 1825 and to 44% in 1829, and the ratio to 
aggregate imports to 3^% m 1825 and 37% in 1829 

The Monroe Doctrine — In international relations the action 
of the Government was strong, quiet and self respecting Its first 
weighty action took place in 1823 It had become pretty evident 
that the Holy Alliance meant to aid Spam in bringing her re 
volted South American colonies to obedience Great Britain hid 
been drifting steadily away from the alliance, and George Can 
ning, the new secretary, determined to call in the weight of the 
transatlantic power as a check upon it A hint to the American 
minister was followed by a few pregnant passages m Monroe’s 
annual message m December “We could not view,” he said 
‘any interposition for the purpose of oppressing them [the South 
Amencan States], or controlling in any other manner their des 
tiny by any European power, in any other light than as the mam 
festdtion of an unfriendly disposition towards the United States ” 
If both the United States and Great Britain were to take this 
ground the fate of a fleet sent by the Alliance across the Atlantic 
was not in much doubt, and the project was at once given up 

It was supposed at the time that Spam might transfer her 
colonial claims to some stronger power, and Monroe therefort 
said that “the American continents, by the free and independent 
condition which they have assumed and maintained, are hence 
forth not to be considered as subjects for future colonization by 
any European powers ” This declaration and that quoted abovi 
constitute together the “Monroe Doctrine” as originally pro 
chimed The doctrine has remained the rule of foreign inter 
course for all American parties 

Oregon — By a treaty with Russia (1825) that power gave up 
all claims on the Pacific coast south of the present limits of 
Alaska The northern boundary of the United States had been 
defined by the treaty of 1783, and, after the acquisition of 
Louisiana, a convention with Great Britain (1818) settled the 
boundary on the line of 49® N lat as far west as the Rocky 
Mountains West of these mountains the so-called Oregon coun 
try, on whose hmits the two powers could not agree, was to bt 
held in common possession for ten years This common possession 
was prolonged by another convention (1827) indefinitely, with 
the privilege to either power to terminate it, on giving 12 months’ 
notice This arrangement lasted until 1846 

Election of 1824 — Monroe’s term of office came to an end in 
March 1825 He had originally been an extreme Democrat, who 
could hardly speak of Washington with patience, he had slowlv 
modified his views and his tendencies were now eagerly claimed 
by the few remaining Federalists as identical with their own AH 
the candidates for the Presidency in 1824 — ^Andrew Jackson, a 
private citizen of Tennessee, William H Crawford, Monroe’s 
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secretary of the treasury, John Quincy Adams, his secretary of 
State, and Henry Clay, the Speaker of the House of Representa- 
tives — claimed to be RepubUcans alike, but the personal nature 
of the struggle was shown by the tendency of their supporters 
to call themselves “Adams men” or “Jackson men,” rather than 
by any real party title Calhoun was supported by all groups for 
the vice presidency, and was elected without difficulty The 
choice of a president was more doubtful 

Party Changes— None of the four candidates had anything 
like a party organization behind him Adams and Clay repre- 
sented the nationalizing element, as Crawford and Jackson did 
not, but there the likeness among them stopped The strongest 
forces behind Adams were the new manufacturing and commer- 
cial interests of the East, behind Clay were the desires of the 
West for internal improvements and the two elements were soon 
to be united into the National Republican or Whig Party Craw- 
ford was the representative of the old Democratic Party, with all 
Its Southern mfluenccs and leanings Jackson was the persomfi 
cation of the new democracy — ^not very cultured, perhaps, but 
honest, and hating every shade of class control instinctively As 
he became better known the whole force of the new dnft of 
things turned in his direction Crawford was taken out of the 
race, just after the electors had cast their votes, by physical fail- 
ure, and Adams, later, by the revival of ancient quarrels with the 
I ederalists of New England, and the future was to be with Clay 
or with Jackson But m 1824 the electors gave no one a majority, 
and the House of Representatives, voting by States, gave the 
presidency to Adams 

Adams’ election in 1825 was due to the fact that Clay’s friends 
in the House — unable to vote for him, as he was the lowest in the 
electoral vote, and only three names were open to choice in the 
House — very naturally gave their votes to Adams As Adams 
appointed Clay to the leading position in his cabinet, the defeated 
party at once raised the cry of ‘bargain and intrigue,” one of the 
most effective in a democracy, and it was kept up throughout 
Adams’ four years of office Jackson had received the largest 
number of electoral votes though not a majority and the hazy 
notion that he had been injured because of his devotion to the 
people increased his popularity Though demagogues made use 
of It for selfish purposes, this feeling was an honest one and 
Ad ims had nothing to oppose to it He tried vigorously to uphold 
Ihe “American system,” and succeeded in passing the tariff of 
1828, he tried to maintain the influence of the United States on 
both the American continents, but he remained as unpopular as 
his n\al grew popular In 1828 Adams was easily displaced by 
Jackson, the electoral vote being 178 to 83 Calhoun was re- 
elected vice president 

Triumph of Jackson— Jackson’s inauguration m 1829 closes 
this pieriod, as it ends the time during which a disruption of the 
Union by the peaceable withdrawal of any State was even possi 
ble The party which had made State sovereignty its bulwark in 
1798 was now m control of the Government again, but Jackson’s 
proclamation in his first term, in which he warned South Caro 
Ima that “disunion by armed force is treason,” and that blood 
must flow if the laws were resisted, speaks a very different tone 
from the speculations of Jefferson on possible future divisions 
of the United States Even the sudden attempt of South Carolina 
to exercise independent action shows that some interest depend 
ent upon State sovereignty had taken alarm at the drift of events, 
and was anxious to lodge a claim to the right before it should slip 
from Its fingers for ever 

Slavery —When the vast territory of Louisiana was acquired 
m 1803 the new owner found slavery already established there 
Congress tacitly ratified existing law by taking no action, slavery 
continued legal, and spread further through the territory, and the 
State of Louisiana entered as a slave State m 1812 The next 
State to be carved out of the territory was Missouri, admitted m 
1821 A territory, on applying for admission as a State, brings a 
Constitution for inspection by Congress , and when it was found 
that the new State of Missouri proposed to recognize and continue 
slavery, a vigorous Disposition spread through the North and West, 
and earned most of the senators and representatives from those 
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sections with it In the House of Representatives these two sec 
tions had a greatly superior number of members , but, as the num 
ber of Northern and Southern States had been kept about equal, 
the compact Southern vote, with one or two Northern allies, gen- 
erally retained control of the Senate Admitted by the SenaU 
and rejected by the House, Missouri’s application hung suspended 
for two ycirs until it was successful by the admission ot Maine 
a balancing Northern State, and b> the following arrangement, 
known as the Missouri Compromise of 1820 Missouri was to 
enter as a slave State , slavery was forever prohibited throughout 
the rest of the Louisiana Purchase north of lat ^6"^ 36', the mam 
southern boundary of Missouri, and, though nothing was said of 
the territory south of the compromise line, it was understood that 
any State formed out of it was to be a slave State, if it so wished 
Arkansas entered under this provision in 1836 
The question of slavery was thus set at rest for the present 
though a few agitators were roused to more zealous opposition 
to the essence of slavery itself In the next decade these agitators 
succeeded only in the conversion of a few recruits, but these rc 
cruits were the ones who took up the work at the opening of the 
next period It is plain now, however that North and South had 
already drifted so far apart as to form two sections and it became 
evident during the next forty years that the wants and desires of 
these two sections were so divergent that it was impossible for 
one Government to make satisfactory laws for both 
The Settled Area — ^The vast flood of human beings which 
had been pouring westward for years had now pretty well occu 
pied the territory east of the Mississippi while, on the west side 
of that stream, it still showed a disposition to hold to the river 
valleys The settled area had increased from 240 ooosq m in 
1790 to 633,ooosqm m 1830, with an average of 20 3 persons to 
the sq mile There was still a great deal of Indian territory in 
the Southern States of Georgia, Alabama, Mississippi and I lorida 
for the Southern Indians were among the finest of their race, 
they had become semi civili/td, and were formidable antagonists 
to the encroaching white race The States interested had begun 
preparations for their forcible removal in public defiance of the 
attempts of the Federal Government to protect the Indians 



Before the advent of the steamboat the river trip from Louisviiie to New 
Orleans consumed from throe to four months li> 1820 steamboats made the 
trip in less than 20 days and In 1838 in 6 days This Improved facility of 
transportatior was influential In inoreasing the population of the Mississippi 
Valley 

(1827), but the repioval was not completed until 1835 In the 
North, Wisconsin and Michigan, with the northern halves of Illi 
nois and Indiana, were still very thinly settled, but everything 
indicated early increase of population The first lake steamboat, 
the “Walk m the Water,” had appeared at Detroit m 1818, and 
the opening of the Erie canal in 1825 added more vessels 
The land system of the United States had much to do with 
the early development of the West From the first settlement 
the universally recognized rule had been that of absolute individ 
ual property m land, with its corollary of unrestricted competitive 




8oo 


[HISTORY 


UNITED STATES OF AMERICA 


or “rack” rents, and this rule was accepted fully m the national 
land system The public lands were to be divided into “hundreds'* 
each ten milts square and contaimng loo mile square plots The 
hundred was called a “township/* and was afterwards reduced 
to SIX milts square, of 36 mile square plots of 64oac each From 
time to time principal mendians and east and west base hnes 
have been run, and townships have been determined by their 
relations to these hnes The pnte fixed m 1790 as a minimum was 
$2 per 1C , in 1820 it was reduced to $i 25 per ac , it has tended 
to decrease, and no effort has ever been made to gam a revenue 
from It When the nation acquired its western territory it secured 
Its title to the soil, and always made it a fundamental condition 
of the admission of a new State that it should not tax Umted 
States lands To compensate the new States for the freedom of 
unsold public lands from taxation, one township in each 36 was 
reserved to them for educational purposes, and the excellent 
public school systems of the Western States have been founded 
on this provision Ihe cost of obtaining a quarter section (i6oac ), 
under the still later homestead system of granting lands to actual 
settlers, came to be only about $26 to cover fees for filing claim 
and granting title, the interest on this, at 6%, represents an 
annual rent of one cent per acre — ^making this, says F A Walker, 
as nearly as possible the “no rent land” of the economists 

1 he bulk of the early westward migration was of home produc- 
tion, the great immigration from Europe did not begin until about 
1847 The West as well as the East thus had its institutions fixed 
before being called upon to absorb an enormous foreign element 

Industrial Development and Sectional Divergence^ 
1829 - 50 * — The years 1829-^7 have been called “the reign of An- 
drew Jackson”, his popularity, long struggle for the presidency, 
and his feeling of his official ownership of the subordinate offices 
gave to his admimstration at least an appearance of Caesansm 
But It was a strictly constitutional Caesansm, the restraints of 
wntten law were never violated, though the methods adopted 
within the law were new to national politics Since about 1800 
State politics in New York and Pennsylvania had been noted for 
the systematic pohtical use of the offices The presence of New 
York and Pennsylvama politicians in Jackson’s cabinet taught 
him to use the same system Removals, except for cause, had been 
relatively rare before, but under Jackson men were removed 
almost exclusively for party purposes and a clean sweep was made 
in the civil service Other parties adopted the system and it 
remained the rule at a change of administration until near the 
end of the century 

Parties —The system brought with it a semi military reorgani- 
zation of parties Hitherto nominations for the more important 
offices had been made mainly by legislative caucuses, candidates 
for president and vice president were nominated by caucuses of 
congressmen, and candidates for the higher State offices by cau 
cuses of the State legislatures Late in the preceding period “con- 
ventions” of delegates from the members of the party in the State 
were held in New York and Pennsylvania, and in 1831-32 this be 
tame the rule for presidential nominations It rapidly developed 
into systematic State, county and city “conventions”, and the re 
suit wis the appearance of that complete pohtical machinery, the 
American political party The Democratic machinery was the first 
to appear, m Jackson’s second term (1833-37) Its workers were 
paid in offices, or hopes of office, so that it was said to be built on 
the “cohesive power of public plunder’*, but its success was im- 
mediate and bnlhant The opposing party, the Whig Party, had no 
chance of victory in 1836, and its complete overthrow drove its 
leaders into the organization of a similar machinery of their own, 
which scored its first success m 1840 

Bank of the U S — ^The Bank of the United States had hardly 
been heard of in politics until the new Democratic organization 
came into hostile contact with it A semi-official demand upon it 
for a political appointment was met by a refusal, and the party 
managers called Jackson’s attention to an institution which he 
could not but dislike the more he considered it His first message 
spoke of it m unfnendly terms, and every succeeding message 
brought a more open attack The old party of Adams and Clay 
had by this time t^cn the name of Whigs, probably from the no- 
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tion that they were struggling against “the reign of Andrew Jack- 
son,** and they adopted the cause of the bank with eagerness The 
bank charter did not expire until 1836, but m 1833 Clay brought 
up a bill for a new charter It was passed and vetoed, and the 
Whigs made the veto an important issue of the presidential elec 
tion of that year They were beaten, Jackson was re-elected, re 
cemng 219 electoral votes, and Clay, his Whig opponent, only 49, 
and the bank party could never again get a majority in the House 
of Representatives But the President could not obtam a majonty 
m the Senate He determined to take a step which would give him 
an imtiative, and which his opponents could not induce both 
houses to umte in overriding or punishing Taking advantage of 
the provision that the secretary of the Treasury might order the 
public funds to be deposited elsewhere than m the bank or its 
branches, he directed the secretary to deposit all the public funds 
elsewhere Thus deprived of its great source of dividends, the 
bank fell into difficulties, became a State bank after 1836, and then 
went into bankruptcy 

All the political conflicts of Jackson’s terms of office were close 
and bitter Loose m his ideas before 1829, Jackson showed a 
steady tendency to adopt the strictest construction of the powers 
of the Federal Government, except m such official perquisites as 
the offices He grew into strong opposition to all traces of the 
“American system,’* and vetoed bills for internal improvements 
unsparingly, his feeling of dislike to all forms of protection is as 
evident, though he took more care not to make it too public 

Nullification Calhoun and Jackson — Calhoun and Jack 
son were of the same stock — Scottish Insh — ^much alike in appear- 
ance and characteristics, Calhoun representing the trained and 
educated logic of the race, Jackson its instincts and passions 
Jackson was led to break off his friendly relations with C^houn m 
1830, and he had been led to do so more easily because of the ap 
pearance of the doctrine of nullification which was generally attnb 
uted, correctly enough, to Calhoun Asserting, as the Republican 
Party of 1798 had done, the sovereign powers of each State, Cal 
houn held that, as a means of avoiding secession and violent strug 
gle upon every occasion of the passage of an act of Congress which 
should seem unconstitutional to any State, the State might prop 
erly suspend or “nullify” the operation of the law within its juris 
diction The passage of the tariff act of 1832, which organized and 
systematized the protective system, forced his party into action A 
State convention in South Carolina on Nov 24, 1832, declared the 
tariff act null, and made ready to enforce the declaration 

But the time was past when the power of a single State could 
withdraw it from the Union Ihe President issued a proclamation, 
warning the people of South Carolina against any attempt to carry 
out the ordinance of nullification , he ordered a naval force to take 
possession of Charleston Harbour to collect the duties under the 
act, he called upon Congress for additional executive powers, and 
Congress passed what nullifiers called the “bloody bill,” putting 
the land and naval forces at the disposal of the president , and he 
IS said to have announced, privately and profanely, his intention 
of making Calhoun the first victim of any open conflict Affairs 
looked so threatening that an unofficial meeting of “leading nulli 
fiers’* agreed to suspend the operation of the ordinance until Con 
gress should adjourn, whence it derived the right to suspend has 
never been stated 

Tariff of 1833^— The president had already asked Congress to 
reduce the duties, and many Democratic members of Congress, 
who had yielded to the popular clamour for protection, were very 
glad to use “the crisis” as an excuse for now voting against it A 
compromise tariff act, scahng down all duties over 20% by one 
tenth of the excess every two years until 1S42, when the remaining 
excess over 20% should be dropped, was introduced by Clay and 
became law Calhoun and his followers claimed this as all that the 
nullification ordinance had aimed at, and the ordinance was for 
mally repealed But nullification had received its death-blow, 
even those southern leaders who mamtamed the right of secession 
refused to recogmze the right of a State to remain in the Umon 
while nulhfymg its laws 

Railways^— All the internal conditions of the Umted States 
were coxxipletely altered by the introduction of railways Fpr 20 
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years past the Americans had been pushing m every direction 
which offered a hope of the means of reconciling vast territory 
with enormous population Stephenson’s invention of the loco* 
motive came just in time, and Jackson’s two terms of office 
marked the outburst of modern Amencan life The miles of rail- 
way were 23 m 1830, 1,098 in 1835, some 2,800 m 1840, and there- 
after they about doubled every five years until i860 
A railway map of 1840 shows a fragmentary system, designed 
mainly to fill the gaps left by the means of communication m use 
in 1830 One or two short lines run back into the country from 
Savannah and Charleston, another runs north along the coast 
from Wilmington to Baltimore, several lines connect New York 
with Washington and other points , and short lines elsewhere mark 
the openings which needed to be filled at once — a number in New 
England and the Middle States, three in Ohio and Michigan, and 
three m Louisiana Year after year new inventions came in to m 
crease and aid this development The anthracite coal of the Mid- 
dle States was now successfully apphed to railways (1836), and to 
the manufacture of iron (1837) Steam navigation across the At 
lantic was established m 1838 The telegraph came next, S F B 
Morse’s line being erected m 1844 No similar period m American 
history of the 19th century is so extraordinary for material devel- 
opment as the decade 1830-40 At its beginning the country was 
an overgrown type of colonial life, at its end Amcncan life had 
been shifted to entirely new lines, which it has since followed 
Western Settlements — The steamboat had aided western de 
velopment, but the railway aided it far more The steamboat in- 
fluenced the railway, and the railway gave the steamboat new 
powers Vacant places m the States east of the Mississippi were 
tilling up, the long lines of emigrant wagons gave way to the new 
and better methods of transport Chicago was but a frontier fort 
in 1832 , within a half dozen years it was a flourishing town with 
eight steamers connectmg it with Buffalo, with dawning ideas of 
Its future development of railway connections Two new States, 
Arkansas and Michigan, were admitted (1836 and 1837) The 
population of Ohio grew from 900,000 to 1,500,000, that of Michi- 
gan from 32,000 to 212,000, and that of the country from 13,000,- 
000 to 17,000,000, between 1830 and 1840 
Social Condi tions^With the change of material surroundings 
and possibilities came a steady amelioration of social conditions 
and a development of social ideals Such features of the past as 
imprisonment for debt and the cruel indifference of old methods 
of dealing with crime began to disappear, the time was past when 
a State could use an abandoned copper mine as its State prison, as 
Connecticut had formerly done 1 he domestic use of gas and an 
thracite coal the introduction of expensive aqueducts for pure 
water, and the changing life of the people forced changes in the 
interior and exterior of Amencan dwellings Wood was still the 
common building matenal, imitations of Greek architecture still 
retained their vogue , but the interiors were models of comfort in 
comparison with the houses even of 1810 In the '‘new” regions 
this was not yet the case, and here social restraints were still so 
few that society seemed to be reduced almost to its pnmitive ele- 
ments Western steamers reeked with gamblmg, swindling, duel- 
ling and every variety of vice Public law was almost suspended in 
some regions, and orgamzed associations of counterfeiters and 
horse thieves terrorized whole sections of the country But this 
state of affairs was altogether temporary, as well as limited in its 
area, the older and more densely settled States had been well pre 
pared for the change and had never lost command of the social 
forces, and the process of setthng down went on, even in the newer 
States, with far more rapidity than could have been expected 
Liter ature^A distinct American hterature dates from this 
penod Most of the pubheations in the United States were still 
cheap reprints of foreign works, but native productions no longer 
followed foreign models with servihty Between 1830 and 1840 
Whittier, Longfellow, Holmes, Poe, Hawthorne, Emerson, Ban- 
croft and Prescott jomed the advance-guard of American writers 
--Bryant, Dana, Halleck, Drake, Irving and Cooper, and even 
those writers who had already made their place in hterature 
showed the influence of new conditions by thar growing tendency 
to look 1^8 to foreign models and methods Popular education 


was improved The new States had from the first endeavoured to 
secure the best possible system of common schools The attempt 
came naturally from the piolitical instincts of the class from which 
the migration came, but the system which resulted was to be of 
incalculable service during the years to come Their absolute 
democracy and their universal use of the English language have 
made the common schools most successful machines lor convert 
mg the raw matenal of immigration into American citizens This 
supreme benefit is the basis of the system and the reason for its 
existence and development, but its incidental advantage of edu 
eating the people has been beyond calculation It wis an odd 
symptom of the general change that Amencan newspapers took 
a new form during these ten years The old ‘ blanket-sheet” 
newspaper, cumbrous to handle and slow m all its ways, met its 
first rival m the typie of newspaper which appeared first in New 
York city, m the Sun, the Herald and the Fribune (1833 18^5 and 
1841) Swift and energetic in gathering news, and fearless, some- 
times reckless, m stating it, they brought into Amencan life, with 
very much that is evdl, a great preponderance of good 

Speculation -—The chaos into which a part of American so 
ciety had been thrown had a m irked effect on the financial institu 
tions of the country, which went to pieces before it for a time 
It had not been meant to make the public lands of the United 
States a source of revenue so much as a source of development 
The sales had touched their high water mark dunng the specu 
lative year 1819 when receipts from them had amounted to 
$"5 274000, m other years they seldom went above $2,000000 
When the railway set the stream of migration movmg faster than 
ever, and cities began to grow like mushrooms, it was natural that 
speculation m land should feel the effects Sales rose to $^,200 000 
in 1831, and to $25000000 in 1836 In 1835 the President an 
nounced to Congress that the public debt was extinguished, and 
that some way of deahng with the surplus should be found Cal 
houn’s proposal, that after the year 1836 any surplus m excess of 
$5,000,000 should be divided among the States as a loan, was 
adopted, as regards the surplus (almost $37 000 000) of that year, 
and some $28000000 were actually distnbuted before the crisis 
of 1837 put an end to the surplus and to the policy The States 
had already taken a hand in the general speculation by beginning 
works of public improvement Foreign, particularly English, capi- 
tal was abundant, and States which had been accustomed to think 
a dozen times over a tax of $100,000 now began to negotiate loans 
of millions of dollars and to appropriate the proceeds to the dig- 
ging of canals and the construction of railways Their enterprises 
were badly conceived and badly managed The imaginations of 
individuals ran not Every one wanted to buy, prices rose, and 
every one was growing richer on paper The assessed value of real 
estate in New York city m 1832 was $104,000,000, m 1836 it had 
grown to $253000,000 In Mobile the assessed value rose from 
$1,000 000 to $27 000,000 

When Jackson m 1833 ordered the Government revenues to be 
deposited elsewhere than m the Bank of the United States, there 
was no Government agent to receive them The secretary of the 
Ireasury selected banks at various points m which the revenue 
should be deposited by the collecting officers , but these banks were 
organized under charters from their States The Democratic feel 
mg was that the pnvilege of forming banking corporations should 
be open to all citizens, and it soon became so Moreover, it was 
not until after the crash that New York began the system of com 
pelling such deposits as would really secure circulation In most of 
the States banks could be freely organized with or without tangible 
capital, and their notes could be sent to the West for the purchase 
of Government lands, which needed to be held but a month or two 
to gam a handsome profit “Wild cat banks” sprang up all over 
the country, and the “pet banks,” as those chosen for the deposit 
of Government revenues were called, went into speculation as 
eagerly as the banks which hardly pretended to have capital 

Ifnxdc of 1837 —•The Democratic theory denied the power of 
Congress to make anything but gold or silver com legal tender 
There have been “paper-money heresies” in the party, but there 
was none such among the new school of Democratic leaders which 
came in m 1829, they were “hard-money men ” In July 1.836 
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Jackson’s secretary of the Treasury ordered land agents to take 
nothing in payment for lands except gold or silver In the follow 
mg spring the full effects of the order became evident, they fell on 
the administration of Van Buren, Jackson s successor Van Buren 
had betn Jackson s secretary of State, the representative man of 
the new Democratic school and it seemed to the Whigs poetic jus- 
tice that he should bear the weight of his predecessor s errors The 
“specie circular” turned the tide of paper back to the East, and 
when it was presented for payment most of the banks suspended 
specie payment There was no longer a thought of buying , every- 
one wanted to sell, and prices ran down with a rapidity even more 
St irtling than that with which they had risen Failures on a scale 
unprecedented in the United States made up the “panic of 1837 ” 
Many ol the States had left their bonds m the hands of their 
agents, and, on the failure of the agents, found that the bonds had 
been hypothec ited or disposed of, so that the States got no return 
from them except a debt which was to them enormous Saddled 
suddenly with such a burden and unable even to pay interest 
some of the Stat e s ‘ repudiated ’ their obligations , and repudia 
tion was made successful by the fact that a State could not be sued 
except by its own consent Even the U S Government felt the 
strain for its revenues were locked up in suspended banks A 
little more than a year after Congress had luthorixed the distnbu 
tion of its surplus revenues among the States, Van Buren was 
forced to call it into special session to provide some relief for the 
Government itselt 

The Sub treasury — Van Buren held manfully to the strictest 
construction of the powers of the Federal Government He in- 
sisted thit the panic would best right itself without Government 
interference, and, ittcr a four yeirs' struggle, he succeeded in mak- 
ing the “sub treasury scheme” law (1840) It cut off all connec- 
tion of the Government with banks, putting collecting and disburs- 
ing ofhetrs under bonds to hold money safely and to transfer it 
under orders from the Ireasury, and restricting pa>ments to or 
by the United States to gold ancl silver com Its passage had been 
preceded by another commercial crisis (1839), more limited m its 
held, but more discouraging to the people 
Election of 1840 — Van Buren’s firmness was unpopular, and 
the Whig Party now adopted methods which were popular if 
somewhat demagogical It nominated William H Harrison m 
1840, it contrasted his homely frontier virtues with Vm Buren’s 
“ostentatious indifference to the misfortunes of the people’ and 
iftcr the first of the modern ‘campaigns” of mass meetings and 
protessions Harrison was elected, receiving 234 electoral votes 
and Van Buren only 60 He died only a month after his inaugura 
tion, and the vice president, John lyler, became President 
lyler was of the extreme C ilhoun school, which had shown 
some disposition to grant to Van Buren a support which it had 
refused to Jackson, and the Whigs had nominated Tyler to re- 
tain his faction with them Now he was the nominal leader of 
the party, while his politics were opposite to theirs, and the real 
leader of the party, t lay, was ready to force a quarrel upon him 
The quarrel took place , the Whig majority m Congress was not 
large enough to pass any measures over Tyler’s veto, and the 
first two years of his administration were passed m barren con- 
flict with his party The ‘ sub treisury ’ law was repealed (1841 ) , 
the tariff of 1842 introduced a modified protection, and there the 
Whigs were forced to stop Their dissensions made Democratic 
success comparatively easy The success of the Democratic ma- 
chinery, and the reflex of its temporary check m 1840, with the 
influences brought to bear on it bv the returning Calhoun faction 
were such as to take the control of the party out of the hands of 
the leaders who had formed it rhc> had had high regard for po- 
litical principle even though they were willing to use doubtful 
methods for its propagation, these methods had now brought out 
new men, who looked mainly to success, and to close connection 
with the controlling political element of the South as the easiest 
means of attaining success When the Democratic convention of 
1844 met It was expected to renominate Van Buren, but James K 
Polk was nominated The Whigs nominated Clay 
Abolitionist Movemeiit. — ^The beginning of the abolitionist 
movement m the United States, the establishment of the lAberator 
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(1831), and of the American Anti-slavery Society (1833), and 
the subsequent divisions in it, are dealt with elsewhere {see Gar 
R isoN, William Lloyd) Up to that time “abolition” had meant 
gradual abolition, Garrison called for mmedtate abolition The 
basis of the American system was m the reserved rights of the 
States, and slavery rested on their will The mission of the Abo 
litionibts wib to force the people to think of the question, and in 
spite of riots, assaults and persecution of every kind, they fulfilled 
it manfully In truth, slavery was more and more out of harmony 
with the new economic cor dit ions which were taking complete 
control of the North and West but had hardly been felt in tht 
South Thus the two sections, North and South, were more and 
more disposed to take opposite views of everything in which 
slavery was involved, and it had a faculty of involving itself m 
almost everything The status of slavery m the Territories had 
been settled in 1820, that of slavery in the States had been settled 
by the Constitution, but even in minor questions the intrusive ele 
ment had to be reckoned with The Abolitionists sent their docu 
ments through the mails, and the South wished the Federal Gov 
ernment to stop the practice The Abolitionists persisted in peti 
tioning Congress for the passage of various measures whicb Con 
gress regarded as utterly unconstitutional , and the disposition of 
Congress to deny or regulate the right of petition in such matters 
excited the indignation of Northern men who had no sympathy 
with abolition But the first occasion on which the views of the 
two sections came into flat contrast was on the question of the 
annexation of Texas 

Texas and Oregon — ^The United States had had a vague 
claim to Texas until 1819 when the claim was surrendered to 
Spam in part compensation for Florida On the revolt of Mexico 
Texas became a part of that republic It was colonized by Amen 
cans, mainly southerners and slave holders, seceded from Mexico 
in 1835, and defeated the Mexican armies and established its in 
dependence in the following year Southern politicians desired Us 
annexation to the United States People in the North were either 
indifferent or hostile to the proposal, Van Buren had declared 
against it, and his action was a reason for his defeat in the Demo 
cratic convention On the other hand there were indications that 
the joint occupation of the Oregon country could not last much 
longer American immigration into it had begun, while the Hud 
son’s Bay Company, the British tenant of the soil was the natural 
enemy of immigration The two points were coupled, and the 
Democratic convention declared for the reannexation of Texas and 
the reoccupation of Oregon 

Election of 1844 — One of the cardinal methods of the politi 
cal Abolitionists was to nominate candidates of their own against 
a doubtful friend, even though this secured the election of an 
open enemy Clay’s efforts to guard his condemnation of the 
Texas annexation project were just enough to push the Liberty 
party, the political Abolitionists, into voting for candidates ot 
their own in New York, on a close vote their loss was enough to 
throw the electoral votes of that State to Polk, and its votes 
decided the result Polk was elected (Nov 1844) , and Texas was 
annexed to the United States m the following spring At the next 
meeting of Congress (1845) Texas was admitted as a State 

West of Texas the northern prolongation of Mexico ran right 
athwart the westward movement of American population, and 
though the movement had not yet reached the barrier the Polk 
Administration desired further acquisitions from Mexico The 
western boundary of Texas was undefined, a strip of territory 
claimed by Texas was settled exclusively by Mexicans, but the 
Polk Administration directed Gen Zachary Taylor, the American 
commander in Texas to cross the Nueces river and seize the dis 
puted territory Colhsions with Mexican troops followed, the> 
were beaten m the battles of Palo Alto and Resaca de la Palma 
and were chased across the Rio Grande Taylor followed and took 
the city of Monterrey 

War with Mexico — On the news of the first bloodshed, Con 
gress declared war against Mexico, over the opposition of the 
Whigs A land and naval force took possession of Cahforaia, and 
a land expedition occupied New Mexico, so that the authority of 
Mexico over all the soil north of her present boundaries was 
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abruptly terminated (1S46) At the opemng of 1847 Taylor fought 
the last battle in northern Mexico (Buena Vista), defeating the 
Mexicans, and Gen Winfield Scott, with a new army, landed 
at Vera Cruz for a march upon the City of Mexico Scott’s march 
was marked by one successful battle after another, usually against 
heavy odds, and m September he took the capital city and held it 
until peace was made (1848) by the Treaty of Guadalupe Hidalgo 
Among the terms of peace was the cession of the present Cali- 
fornia, Utah, Arizona and New Mexico the consideration being 
d payment of $15,000^000 by the United States and the assump- 
tion of some $3,000,000 of debts due by Mexico to American 
citizens With a subsequent rectification of frontier (1853) by the 
Gadsden Treaty (see GADsnrv, James) this cession added some 
:;ooooosqm to the area of the United States, Texas itself made 
up a large additional area The settlement of the north east and 
north west boundaries by the Webster Ashburton and Buchanan 
i^akcnham treaties (1842, 1846) with the Texas and Mexican ces- 
sions gave the United States the complete territorial form retained 
until the annexation of Alaska in 1867 

Slavery in the New Territory — In the new territory slavery 
had been forbidden under Mexican law, and its annexation 
brought up the question of its status under American law If 
slavery was to be excluded from the new territory, the States 
which should ultimately be formed out of it would enter as free 
States and the influence of the South in the Senate would be de- 
creased For the first time the South appears as a distinct tmper- 
turn m tmptrio 

“Squatter Sovereignty The first appearance of these dif- 
ficulties brought out in the Democratic Party a solution which was 
so closely m line with the prejudices of the party that it bade fair 
to tarry the party through the crisis without the loss of its South 
ern vote This was “squatter sovereignty,” the notion that it would 
be best for Congress to leave the people of each Territory to settle 
the question of the existence of slavery for themselves The 
broader and democratic ground for the party would have been 
that which it at first seemed likely to take — the “Wilmot Proviso,” 
i condition proposed to be added to the act authorizing acquisi- 
tions of territory providing that slavery should be forbidden in 
all territory to be acquired under the act In the end appar- 
ent expediency earned the dominant party off to “squatter sov- 
ereignty,” and the Democratic adherents of the Wilmot Proviso, 
with the Liberty Paity and the anti slavery Whigs, united in 1848 
under the name of the Free Soil Party Ihe Whigs had no solution 
to offer, their entire programme consisted in a persistent effort 
to evade or ignore all difficulties connected with slavery 

Election of 1848 — Taylor, after the battle of Buena Vista, re- 
signed ana came home considering himself ill used by the Ad 
ministration He refused to commit himself to any party, and the 
Whigs were forced to accept him as their candidate in 1848 The 
Democrats nominated Lewis Cass, the “Free Soilers” nominated 
Van Buren Taylor was elected President receiving 163 electoral 
votes while Cass received 127 Faking office in March 1849, he 
had on his shoulders the whole burden of the territorial difficulties, 
iggravated by the discovery of gold in California and the sudden 
rise of population there Congress was so split into factions that 
It could for a long time agree upon nothing, and the Californians, 
with the approval of the President, proceeded to form a Consti- 
tution and apply for admission as a State They had so framed 
their Constitution as to forbid slavery, and this was really the ap- 
plication of the Wilmot Proviso to the richest part of the new ter- 
ntory, and the South felt that it had been robbed of the cream of 
what It alone had fought cheerfully to obtain 

Compromise of 1850 — ^The admission of California was not 
secured until Sept 1850, soon after Taylor’s sudden death (July 
9 > and then only by the addition of a bonus to Texas, the division 
of the rest of the Mexican cession into the Territories of Utah and 
New Mexico without prohibition of slavery, and the passage of a 
fugitive slave law Ihe slave trade, but not slavery, was forbidden 
m the District of Columbia The whole was generallv known as 
the Compromise Measures of 1850 Two of its features need 
notice As has been said, slavery was not mentioned in the act, 
and the status of slavery in the Territories was thus left uncertain 


Congress can veto any legislation of a Territorial legislature but 
in fact, the two houses of Congress were hardly ever able to unite 
on anything after 1850, and both these Territories did establish 
slavery before i860, without a congressional veto The advantage 
here was with the South The other point the fugitive slave Jaw 
was a special demand of the South The Constitution contained 
clauses directing that fugitive criminals and slaves should be de 
livered up, on requisition, by the State to which they had fled 
In the case of criminals the delivery was directed to be made by 
the executive of the State to which they had fled , m the case of 
slaves no delivering authority was specified, and an act of Con- 
gress in 1793 had imposed the duty on Federal judges or on local 
State magistrates Some of the States had passecl “personal liberty 
laws,” forbidding or limiting the action of their magistrates in 
such cases, and the act of 1850 transferred the decision of such 
cases to United States commissioners, with the assistance of United 
States marshals 

Tariff of 1846 — ^The question of slavery had taken up so much 
time m Congress that its other legislation was comparatively lim 
ited The rates of postage were reduced to five and ten cents for 
distances less and greater than 300m (1845), and the naval 
school at Annapolis was established in the same year The military 
academy at West Point had been established as such in 1802 
When the Democratic Party had obtained complete control of the 
Government, it re established (by act of Aug 6, 1846), the “sub 
treasury,” or independent Treasury In the same year, a tariff 
bill was passed it reduced duties and moderated the applica 
tion of the protective principle Apart from a slight reduction of 
duties in 1857, this remained m force till 1861 

New States — live States were admitted during the last ten 
years of this period Florida (1845), Texas (1845) Iowa (1846) 
Wisconsin (1848) and California (1850) The early entrance of 
Iowa, Wisconsin and Florida had been due largely to Indian wars 
after each of which the defeated Indians were cornpelltd to cede 
lands The extinction of Indian titles in northern Michigan 
brought about the discovery of the great copper fields of that re 
gion Elsewhere settlement followed the lines already marked out, 
except in the new possessions on the Pacific coast, whose full 
possibilities were not yet known Railways in the E istern States 
were beginning to show something of a connected s>stem, in the 
South they had hardly changed since 1840, in the West they had 
been prolonged only on their original lines The telegraph was 
brought into use in 1844, but it was not until the census of i860 
that its effects were seen in the fully connected network of railways 
which then covered the whole North ind West 

Invention — The sudden development of wealth in the country 
gave an impetus to the spirit of invention Charles Goodyear ’*s 
method of vulcanizing rubber (1839) had come into use Cyrus 
Hall McCormick had made an invention the results of which have 
been hardly less than that of the locomotive in their importance 
to the United States He had patented a reaping machine m 1834 
and this, further improved and supplemented by other inventions, 
had brought into play the whole system of agricultural machinery 
A successful sewing machine came in 1846, the power loom and 
the surgical use of anaesthetics in the same year, and the rotary 
press for printing m 1847 

The Mormons — All the conditions of life were changing so 
rapidly it was natural that the minds of men should change with 
them This was the era of new sects of communities of tran- 
scendentalism m literature, religion and politics The most suc- 
cessful of thesf was the sect of Mormons They settled in Utah in 
1847, calling their capital Salt Lake City and spread through the 
neighbounng Territories They became a menace to the American 
system, their numbers were so great that it was against American 
mstmets to deprive them of self-government while their polyg 
amy and total submission to their hierarchy made it impossible 
to erect them into a State having complete control of marriage 
and divorce The difficulty was lessened by thtir renunciation of 
polygamy m 1890 

The South — ^The material development of the United States 
since 1830 had been extraordiniry, but every year made it more 
evident that the South was not sharing in it It is plain now that 



8o4 united states OF AMERICA [histx>ry 


the fault was in her labour system her only labourers were slaves, 
and a slave who was fit for anything better than field labour was 
pnma facte a dangerous man The divergence had as yet gone 
only far enough to awaken intelligent men in the South to its 
existence, and to stir them to efforts as hopeless as they were 
earnest, to find some artificial stimulus for Southern mdustnes 
In the next ten years the process was to show its effects on the 
national field 

Slavery had put the South out of harmony with its surround 
mgs Even in iS^o, though they hardly yet were aware of it, the 
two sections had drifted so far apart that they were practically 
two different countries 

The Slave Power. — ^The South remained much as in 1790, 
while other parts of the country had developed, it had stood still 
The remnants of colonial feeling, of class influence, which advanc 
ing democracy had wiped out elsewhere, retained their force here 
The ruling class had to maintain a military control over the labour- 
ing class, and a class influence over the poorer whites It had 
even secured in the Constitution provision for its political power 
in the representation given to three fifths of the slaves TTie 20 
additional members of the House of Representatives were not 
simply a gam to the South, they were still more a gam to the 
“black districts,” where whites were few, and the slave holder 
controlled the district Slave owners and slave holders together, 
there were but ^‘;o,ooo of them, but they had common interests, 
the intelligence to ste thtm and the courage to contend for them 
The first step of a rising mm was to buy slaves, and this was 
enough to enroll him in the dominant class F rom it were drawn 
the representatives and senators in Congress, the governors and 
all the holders of offices over which the “slave power,” as it came 
to be called, had control 

Immigration — Immigration into the United States was not 
an important factor in its dc velopment till about 1847 The immi- 
grants, so late as 1820, numbered but 8,000 per annum, their 
number did not touch 100000 till 1842, and then it fell for a 
year or two almost to half that number In 1847 it rose again to 
2^«)000 m 1849 to ^00000, and m i8so to 428000, all told, 
mon than 2,2 as, 000 persons from abroad settled in the United 
States between 1847 and 1854 Leaving out the dregs of the 
immigration, which settled down in the seaboard cities, its best 
part was a powerful nationaluing force It had not come to any 
particular State, but to the United States yet all the influences 
of this enormous immigration were confined to the North and 
West , the immigration avoided slave soil as if by instinct And 
as the sections began to differ further in aims and policy the North 
began to gam heavily in ability to ensure its success 

Congress — Texas was the last slave State ever admitted, and, 
as It refused to be divided, the South had no further increase 
of numbers in the Senate Until 1850 the admission of a free 
State had been so promptly balanced by the admission of a slave 
State thil the senators of the two sections had remained about 
equal in number m i860 the free States had sb senators and the 
sh\e States only ^0 As the representation in the House had 
changed from free State and slave State members in 1790 
to 147 free Stite and 90 slave Stite m i860 ind as the number 
of iircsidential electors is the sum of the numbers of senators and 
representatives, political power had passed away from the South 
in ih^o It at any time the free States should umte they would 
be supreme 

Tendencies to Disunion — In circumstances so critical a cau- 
tious quiescence and avoidance of public attention was the only 
safe course for the “sld\e power” but that course had become 
impossible The numbers interested had become too large to be 
subiect to complete discipline, not all could be held in cautious 
reserve, and when an advanced proposal came from any quarter 
of the slave holding lines the whole army was shortly forced up 
to the advanced position If collision came it must be on some 
question of the nghts of the States, and on such a question the 
whole South would moM as one man 

The Protestant churches of the United States had reflected in 
their organization the spirit of the political institutions under 
which they lived Acting as purely voluntary associations, they 


had been organized into governments by delegates, much like the 
“conventions” which had been evolved m the political parties 
The omnipresent slavery question intruded into these bodies, and 
split them Only the Episcopal and Roman Cathohe Churches 
retained their national character 
Party Change^-— The political parties showed the same tend 
ency Each began to shnvel up in one section or the other The 
notion of “squatter sovereignty,” attractive at first to the West 
ern democracy, and not repudiated by the South, enabled the 
Democratic Party to pass the ensis of 1850 without losing much 
of its Northern vote, while Southern Whigs began to dnft m 
making the party continually more pro slavery This could not 
continue long without beginning to decrease its Northern vote 
but this effect did not become plainly visible until after 1852 
The efforts of the Whig Party to ignore the great question alien 
ated its anti slavery members in the North, while they did not 
satisfy Its Southern members The Whig losses were not at first 
heavy, but, as the electoral vote of each State is determined b> 
the barest plurality they were enough to defeat the party almost 
everywhere in the presidential election of 1852 The Whigs nom 
mated Gen Winfield Scott and the Democrats Franklin Pierce, 
Pierce earned all but four of the 31 States, and was elected, re 
ceiving 2S4 out of the 296 electoral votes This revelation of 
hopeless weakness was the downfall of the Whig Party, it mam 
tamed its organization for four years longer, but the life had 
gone out of it The future was with the Free Soil Party, though 
it had polled but few votes in 18 ‘52 
Dunng the Administration of Taylor (and vice president Mil 
lard Fillmore, who succeeded him) Clay, Webster, Calhoun, Polk 
and Taylor were removed by death, and there was a steady drift 
of other political leaders out of public life New men were push 
mg in everywhere, and in both sections they showed the pre 
vailing tendency to disunion The best of them were unprece 
dentedly radical Charles Sumner, William H Seward and Salmon 
P Chase came into the Senate, bnnging the first accession of rec 
ogmzed force and ability to the anti slavery feeling in that body 
The new Southern men, such as Jefferson Davis, and the Demo 
cratic recruits from the Southern Whig Parly, such as Alexander 
H Stephens, were ready to take the ground on which Calhoun 
had always insisted — that Congress was bound not merely to the 
negative duty of not attacking slavery m the Territories, but to 
the positive duty of protecting it This, if it should become the 
general Southern position, was certain to destroy the notion of 
“squatter sovereignty,” and thus to split the Democratic Party 
which was almost the last national ligament that now held the 
two fragments of the Umon together 
Progress of Disunion. — ^The social disintegration was as rapid 
Northern men travelhng in the South were naturally looked upon 
with increasing suspicion, and were made to feel that they were 
on a soil alien m sympathies Some of the worst phases of democ 
racy were called into play m the South, and, m some sections, 
law openly yielded supremacy to popular passion m the cases of 
suspected Abolitionists Southern conventions, on all sorts of 
subjects, became common, and, permeated by a dawning sense of 
Southern nationality, hardly any proposition looking to Southern 
independence of the North was met with disfavour 
Calhoun, m his last and greatest speech, called attention to the 
manner in which one tie after another was snapping But he ig 
nored the real peril of the situation — ^its dangerous facts thit 
the South was steadily growing weaker m comparison with the 
North, and more unable to secure a wider area for the slave sys 
tern, that it was therefore being steadily forced into demanding 
active Congressional protection for slavery in the Terntories 
that the Tsiorth would never submit to this, and that the South 
must submit or bring about a collision by attempting to secede 
Kansas Nebraska Act.— Anti slavery feeling in the North was 
stimulated by the manner in which the fugitive slave law was 
enforced immediately after 1850 The chase after fugitive slaves 
was prosecuted in many cases with circumstances of revolting 
brutality The added feeling showed its force when the Kansas 
Nebraska Act was passed by Congress (1854) It orgamzed the 
two new Terntories of Kansas and Nebraska Both of them were 
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forever free soil by the terms of the Missouri Compromise But I papers called for similar measures in the South, but the call was 


the success of the notion of squatter sovereignty in holding the 
Democratic Party together while destroying the Whig Party had 
intoxicated Stephen A Douglas and other Northern Democrats, 
and they now applied the doctrine to these Territories They did 
not desire “to vote slavery up or down,” but left the decision to 
the people of the two Terntones 

The Repuhlican Party — The Kansas Nebraska Act was the 
grossest pohtical blunder in American history The status of slav- 
ery had been settled, by the Constitution or by the compromises 
of 1820 and 1850, on every square foot of American soil, right or 
wrong, the settlement was made The new act took a great mass 
of temtory out of the settlement and flung it down as a 
prize for which the sections were to struggle The first result of 
the act was to throw parties into chaos An American or “Know- 
Nothing” Party, a secret oath bound organization, pledged to op- 
pose the influence or power of foreign-born citizens, had been 
formed to take the place of the defunct Whig Party It had been 
quite successful in State elections for a time, and was now be- 
ginning to have larger aspirations It, like the Whig Party, in 
tended to ignore slavery, but, after a few years of life, the 
questions complicated with slavery divided it also Even in 1854 
many of its leaders in the North were forced to take position 
against the Kansas Nebraska Act, while hosts of others joined 
in the opposition without any party organization No American 
party ever rose so swiftly as this, with no other party name than 
the awkward title of “Anti Nebraska men,” it carried the con- 
gressional elections of 1854 in the North, forced many of the 
former Know Nothing leaders into urn on with it, and controlled 
the House of Representatives of the Congress which met m 1855 
The Democratic Party, which had been practically the only party 
since 1852, had now to face the latest and strongest of its broad 
constructiomst opponents It acknowledged, at first, no purpose 
aimed at slavery, only an mtention to exclude slavery from the 
Terntones, but, under such principles, it was the only party 
which was potentially an anti-slavery party The new party had 
grasped the function which belonged of nght to its great op 
ponent, and it seized with it its opponent’s original title The 
name Democrat had quite taken the place of that first used— - 
Republican — but Republican had never passed out of popular re- 
membrance and liking m the North The new party took quick 
and skilful advantage of this by assuming the old name, and early 
m 1856 the two great parties of the present — Democratic and 
Republican — ^were drawn up against one another 

Foreign Relations —The foreign relations dunng Pierce’s term 
of office were overshadowed by the domestic difficulties but were 
of importance In the Koszta case (1853) national protection had 
been afforded on foreign soil to a person who had taken only the 
preliminary steps to naturalization Japan had been opened to 
American intercourse and commerce (1854) But the question of 
slavery was more and more thrustmg itself even into foreign rela- 
tions A great Southern republic, to be founded at first by the 
slave States, but to take in gradually the whole territory around 
the Gulf of Mexico and include the West Indies, was soon to be a 
pretty general ambition among slave-holders, and its first phases 
appeared during Pierce’s administration Efforts were begun to 
obtain Cuba from Spam, and the three leading American minis- 
ters abroad, meeting at Ostend, united in declaring the possession 
of Cuba to be essential to the well being of the United States 
(1854) ^‘Filibustenng” expeditions against Cuba or the smaller 
South Amencan States, intended so to revolutionize them as to 
lay a basis for an application to be annexed to the United States, 
became common But these yielded in importance to the affairs 
m Kansas 

Kansas* — Nebraska was then supposed to be a desert, and 
attention was directed almost exclusively to Kansas No sooner 
had Its organization left the matter of slavery to be decided by 
Its “people” than the anti-slavery people of the North and West 
felt It to be their duty to see that the “people” of the Territory 
should be anti-slavery m sympathy Emigrant associations were 
formed, and these shipped men and famihes to Kansas, arming 
them for their protection in the new country Southern news- 


less effective Southern men without slaves, settling a new State, 
were uncomfortably apt to prohibit slavery, as m California 
Only slave-holders were trusty pro slavery men, and such were 
not likely to take slaves to Kansas and risk their ownership But 
for the people of Missouri, Kansas would have been free soil 
at once Lying across the direct road to Kansas, the Missouri 
settlers blockaded the way of free State settlers, crossed into 
Kansas, and voted profusely at the first Terntornl election 
The struggle passed into a real civil war, the two powers fight- 
ing battles, capturing towns and paroling prisoners The strug- 
gle was really over in 1857, and the South was beaten There 
were, however, many obstacles yet to be overcome before the 
new State of Kansas was recognized by Congress, after the with 
drawal of the senators of the seceding States (1861) 

Election of 1856— In the heat of the Kansas struggle came 
the presidential election of 1856 The Democrats nominated 
James Buchanan, declaring, as usual, for the strictest limitations 
of the powers of the Federal Government and reaffirming the 
principle of the Kansas Nebraska act — the settlement of slavery 
by the people of a Territory The remnant of the Whig Party, 
including the Know Nothings of the North and those Southern 
men who wished no further discussion of slavery, nominated 
Millard Fillmore The Republican Party nominated John C 
Fremont, the bulk of its manifesto was taken up with protests 
against attempts to introduce slavery into the Territories, but 
it showed its broad construction tendencies by declaring for ap 
propriations of Federal moneys for internal improvements The 
Democrats were successful in electing Buchanan, but the posi 
tion of the party was quite different from the triumph with which 
it had come out of the election of 1852 It was no longer master 
of 27 of the 31 States, all the free States but five had gone 
against it, its candidate no longer had a majority of the popular 
vote For the first time in the history of the country a distinctly 
anti slavery candidate had obtained an electoral vote, and had 
even come near obtaining the Presidency Fillmore had carried 
but one State, Maryland, Buchanan had earned the rest of the 
South, with a few States in the North, and Frtoont the rest of 
the North and none of the South 

Dted Scott —Oddly enough the constitutionality of the Com- 
promise of 1820 had never happened to come before the Su 
preme Court for consideration In 1856-57 it came up for the 
first time One Dred Scott, a Missouri slave who had been taken 
in 1834 to Illinois, a free State, and in 1836 to Minnesota, within 
the territory covered by the compromise, and had some years 
after being taken back to Missouri in 1838 sued for his freedom 
was sold (1852) to a citizen of New York Scott then transferred 
his suit from the State to the Federal courts, under the power 
given them to try suits between citizens of different States, and 
the case came by appeal to the Supreme Court Its decision, an 
nounced on March 6, 1857, put Scott out of court on the ground 
that a slave, or the descendant of slaves, could not be a citizen 
of the United States or have any standing in Federal courts 
The opinion of Chief Justice Taney went on to attack the validity 
of the Missouri Compromise, for the reasons that one of the Con 
stitutional functions of Congress was the protection of property, 
that slaves had been recognized as property by the Constitution, 
and that Congress was bound to protect not to prohibit, slavery 
in the Territories Most of the Northern people held that slaves 
were looked upon by the Constitution not as property but as 
“persons held to service or labour” by State laws A large part 
of the North flouted the decision of the Supreme Court, and the 
storm of angry dissent which it aroused did the disunionists good 
service in the South From this time the leading newspapers in 
the South maintained that the radical Southern view first ad 
vanced by Calhoun, and but slowly accepted by other Southern 
leaders, as to the duty of Congress to protect slavery m the Ter 
ntories, had been confirmed by the Supreme Court, that the 
Northern Repubheans had rejected it, even the “squatter sover 
eignty” of Northern Democrats could no longer be submitted to 
by the South 

John Brown— The population of the United States in i860 
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was over 31,000,000, an increase of more than 8,000,000 m ten 
years As the decennial increases of population became larger, 
so did the divergence of the sections in population, and still more 
in wealth and resources Two more free States came in durmg 
this period — Minnesota (1858) and Oregon (1859) — and Kansas 
was clamounng loudly for the same privilege The free and slave 
States, which had been almost equal in population in 1790, 
stood now as 19 to 12 And of the 12,000,000 in slave States, 
the 4,000,000 slaves and the 250,000 free blacks were not so 
much a factor of strength as a possible source of weakness and 
danger No serious slave rising hid ever taken place m the 
South, but John Brown s attack (1859) on Harper’s Ferry, as the 
first move in a project to rouse the shves and the alarm which 
it earned through the South, were tokens of a danger which 
added a new horror to the chances of civil war 
Democratic Party Split — Northern Democrats, under the 
lead of Douglas, had been forced already almost to the point of 
revolt by the determination of Southern senators to prevent the 
admission of Kansas as a free State, if not to secure her admis- 
sion as a slave State When the Democratic convention of i860 
met at ( harleston the last strand of the last national political 
organization parted, the Democratic Party itself was split by 
the slavery question The Southern delegates demanded a declar- 
ation in favour of the duty of Congress to protect slavery in the 
Territories It was all that the Douglas Democrats could then do 
to maintain themselves in 1 few Northern States, such a declara- 
tion meant political suicide everywhere, and they voted it down 
The convention divided into two bodies The Southern body ad 
journed to Richmond, and the Northern and border State con 
vention to Baltimore Here the Northern delegates, by seating 
some delegates friendly to Douglas, provoked a further secession 
of border State delegates who, in company with the Richmond 
body, nominated John C Breckinridge and Joseph Lane for 
President and vice president The remainder of the original 
convention nomin lied Douglas and H V Johnson 
Ihe remnant of the old Whig and Know Nothing parties, now 
calling itself the Constitution il Union Pirty met at Baltimore 
ind nominated John Bell ind hdwird I verett The Republican 
convention met it Chu igo Its “platform’ of 1856 had been 
somewhat broid constructionist but a strong Democratic element 
in the party had prevented it from going too far The election of 
i8s6 had shown that with the votes of Pennsylvania and Illinois, 
the party would have then been successful and the Democratic 
element was now ready to take almost mything which would se 
cure the votes of these States This st ite of itfairs will go to 
explain the nomination of Abriham Lincoln of Illinois for Presi 
dent, with Hannibal Hamlin a former Democrat for vice presi 
dent ind the declaration of the platform m favour of a pro 
tcctivc tariff The miss of the platform was still devoted to the 
necessity of excluding slavery from the Territories 
Election of 1860 — No candidate received a majority of the 
popular vote, Lincoln stinding first and Douglas second But 
Lincoln and Himhn had a clear mvjority of the electoral vote 
ind so were elected Brtekmudge and Lane coming next It is 
worthy of mention that, up to the last hours of Lincoln’s first 
term of office Congress would alwa>s have contained a majority 
opposed to him but for the absence of the members from the 
seceding States The interests of the South and even of slavery 
were thus safe enough under an inti slavery president But the 
drift of events was too plain Nullification had come and gone, 
and the nation feared it no longer Even secession by a single 
State was now almost out of the question, the letters of Southern 
governors in i860 in consult ilion on the state of affairs agree 
that no State would secede without assurances of support by 
others It this crisis were allowed to slip by without aetion, even 
a sectional secession would soon be impossible 
Secession — In Oct i860 (lov W H Gist of South Carolina 
sent a letter to the governor of each of the other cotton States 
except Texas, asking co operation m case South Carolina should 
resolve upon secession and the replies were favourable The 
democritic revolution which, since 1829, had compelled the legis- 
lature to give the choice of presidential electors to the people of 
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the States had not affected South Carolina, her electors were 
still chosen by the legislature That body, after having chosen 
the State’s electors on Nov 6 remamed m session until the 
telegraph had brought assurances that Lincoln had been elected, 
It then (on the loth) summoned a State convention and ad 
journed The State convention on Dec 20 unanimously passed 
an “ordinance of secession,” repeahng the acts by which the 
State had ratified the Constitution and its amendments, and 
dissolving “the union now subsisting between South Carohna and 
other states, under the name of the ‘United States of America ’ ” 
The convention took all steps necessary to prepare for war, and 
adjourned Similar ordinances were passed by conventions in 
Mississippi (Jan 9, i86i), Florida (Jan 10), Alabama (Jan ii), 
Georgia (Jan 19), Louisiana (Jan 26) and Texas (Feb i) 

The Confederate States — ^The opposition in the South did not 
deny the right to secede, but the expediency of its exercise Their 
effort was to elect delegates to the State conventions who would 
vote not to secede They were beaten, says A H Stephens, by 
the cry, originally uttered by T R R Cobb before his State legis 
lature (Nov 12, i860), “We can make better terms out of the 
Union than m it ” That is, the States were to withdraw mdivid 
ually, suspend the functions of the Federal government within 
their jurisdiction for the time, consider maturely any proposals 
for guarantees for their rights in the Union and return as soon as 
satisfactory guarantees should be given When the conventions 
of the seceding States had adopted the ordinances of secession, 
they proceeded to other business They appointed delegates, who 
met at Montgomery, the capital of Alabama, formed a provisional 
Constitution (Feb 8) for the “Confederate States,” chose a pro 
visional President and vice president (Jefferson Davis and A H 
Stephens), and established an Army, Treasury, and other exccu 
tive departments The president and vice president were inaugu 
rated on Feb 18 The permanent Constitution, adopted on March 
II, was copied from that of the United States, with variations 
meant to maintain state Sovereignty to give the Cabinet scats 
in Congress, and to prevent the grant of bounties or any protective 
features in the tariff or the maintenance of internal improvements 
at general expense , and it expressly provided that in all the tern 
tory belonging to the Confederacy but lying without the limits of 
the several States “the institution of negro slavery, as it now exists 
m the Confederate States, shall be recognized and protected by 
Congress and by the Territorial Government ” 

Under what claim of constitutional right all this was done passes 
comprehension That a State convention should have the final 
power of decision on the question which it was summoned to 
consider is quite as radical doctrine as has yet been heard of , that 
a State convention, summoned to consider the one question of 
secession, should go on with no appeal to any further popular 
authority or mandate to send delegates to meet those of other 
States and form a new National Government, which could only 
exist by warring on the United States, is a novel feature m Amen 
can constitutional law It was revolution or nothing Only in 
Texas, where the call of the State convention was so irregular 
that a popular vote could hardly be escaped, was any popular vote 
allowed Elsewhere the functions of the voter ceased when he 
voted for delegates to the State convention 
The Border States— The border States were in two tiers— 
North Carohna, Tennessee and Arkansas next to the seceding 
States, and Delaware, Maryland, Virginia, Kentucky and Missouri 
next to the free States None of these was wilhng to secede There 
was, however, one force which might draw them into secession 
A State which did not wish to secede, but believed m State sov 
ereignty and the abstract right of secession, would be inclined to 
take up ariAs to resist any attempt by the Federal Government 
to coerce a seceding State In the following spring, the original 
se\en seceding States were reinforced by four border States 
In the North and West surpnsingly little attention was given 
to the systematic course of procedure along the Gulf The people 
of those sections were very busy, they had heard much of this 
talk before, and looked upon it as a kind of stage thunder Re 
publican politicians, with the exception of a few, were inclined to 
refrain from public declarations of intention Some of them such 
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as Seward, showed a disposition to let the ‘‘erring sisters ’ depart 
in peace, expecting to make the loss good by accessions from 
Canada A few, like Senator Zachariah Chandler, believed that 
there would be “blood letting,” but most of them were still doubt- 
ful as to the future In the North the leaders and the people 
generally shrank from the prospect of war Among the various 
proposals to this end, that offered m the Senate by John J Cntten 
den, of Kentucky, and known as the Crittenden compromise, was 
perhaps received with most favour This took the form of six 
proposed amendments to the Constitution, of which two were 
virtually a re phrasing of the essential feature of the Missouri 
Compromise and of the principle of squatter sovereignty, and 
others provided that the National Government should pay to the 
owner of any fugitive slave, whose return was prevented by oppo- 
sition in the North, the full value of such slave, and prohibited 
the abolition of slavery in the District of Columbia “so long as it 
exists in the adjoining states of \ irginia and Maryland or either ” 
This proposed compromise was rejected by the Senate by a close 
vote on March 2, 1861 A peace congress, called by Virginia, met 
m Washington from Feb 4 to 27, 1861, 21 Slates being repre- 
sented, and proposed a constitutional amendment embodying 
changes very similar to those of the Crittenden compromise, but 
Its proposal was not acted upon by Congress Congress did noth 
mg, except to admit Kansas as a free State and adopt the pro 
tective Morrill tariff, even after its members from the seceding 
States had withdrawn, those who remained made no preparations 
for conflict, and, at their adjournment in March 1861, left the 
Federal Government naked and helpless 
The War Governors — The only sign of life m the body 
politic, the half-awakened word of warning from the Democracy 
of the North and West, was its choice of governors of States A 
remarkable group of men, soon to be known as the “war gov 
ernors”— -Israel Washburn of Maine, Erastus Fairbanks of Ver 
mont, Ichabod Goodwin of New Hampshire, John Albion Andrew 
of Massachusetts, William Sprague of Rhode Island, William Al 
fred Buckingham of Connecticut, Edwin Dennison Morgan of 
New York, Charles Smith Olden of New Jersey, Andrew Gregg 
Curtin of Pennsylvania, William Dennison of Ohio, Oliver Perry 
Morton of Indiana Richard Yates of Illinois, Austin Blair of 
Michigan, Alexander Williams Randall of Wisconsm, Samuel 
Jordan Kirkwood of Iowa, and Alexander Ramsey of Minnesota 
— ^held the executive powers of the Northern States m 1861-62 
Some of these governors, such as Andrew and Buckingham, as they 
saw the struggle come nearer, went so far as to order the purchase 
of warlike material for their States on their private responsibility, 
and their action saved days of time 
U S Property Seized — The little Army of the United States 
had been almost put out of consideration, wherever its detach- 
ments could be found in the South they were surrounded and 
forced to surrender and were transferred to the North After se 
cession, and in some of the States even before it, the forts arsenals, 
mints, custom-houses, shipyards and public property of the United 
States had been seized by authority of the State, and these were 
held until transferred to the new Confederate States organization 
Only a few forts, of all the magnificent structures with which 
the nation had dotted the Southern coast, remained to it — the 
forts near Key West, Fortress Monroe at the mouth of Chesapeake 
Bay, Ft Pickens at Pensacola and Ft Sumter m Charleston Har 
hour Both the last-named were beleaguered by hostile batteries, 
but the Administration of President Buchanan, intent on main- 
taining the peace until the new Administration should come m, 
instructed their commanding officers to refrain from any acts 
tending to open conflict The Federal officers, therefore, were 
obliged to look idly on while every preparation was made for their 
destruction, and even while a vessel bearing supplies for Ft Sum- 
ter was driven back by the batteries between it and the sea 
The divergence between the two sections of the country had 
thus passed into disumon, and was soon to pass into open hostihty 
The legal recognition of the custom jof slavery, acting upon and 
reacted upon by every step in their economic development and 
every difference m tbeir natural characteristics and institutions, 
had carried North and South farther and faster apart, until the 


elements of a distinct nationalitv had appeared in the South 
Secession had taken away many of the men who had for year's 
managed the Federal Government and who understood its work 
mgs Lincoln's party was in power for the first time, his officers 
were new to the routine of lediral Administration, and the tir 
cumstances with which thev wen called upon to dtil were such 
as to daunt any spirit The Government had become so nearly 
bankrupt m the closing days of Buchanan’s Administration that 
It had escaped only by paying double interest Ihe Army had 
been almost broken up by captures of men and matenal and by 
resignations of competent and trusted officers The Navy had 
come to such a pass that, m Feb 1861, a House committee re 
ported that only two vessels, one of 20, the other of two guns 
were available for the defence of the entire Atlantic coast And 
to complicate all difficulties a horde of clamorous office seekers 
crowded Washington 

Civil War, 1861-65 — Soon after I incoln’s Administration 
began, the starting of an expedition to provision Ft Sumti 1 
brought on an attack by the batteries around the fort, and after 
a bombardment of 36 hours the fort surrendered (April 14 
1861) It IS not necessary to rehearse the f imiliar story of the 
outburst of feeling which followed this event and the proclamation 
of President Lincoln calling for volunteers The 75,000 volun 
teers called for were supplied three or four times over 
There had been some belief in the South that the North-west 
would take no part in the impending conflict and that its people 
could be persuaded to keep up friendly relations with the new 
nationality In the spring months of 1861 Doughs who had long 
been denounced as the tool of the Southern slave holders, was 
spending the closing days of life m expressing the determination 
of the North west that it would never submit to have ‘ a line of 
custom houses” between it and the ocean The batteries which 
Confederate authority was erecting on the banks of the Mississippi 
were fuel to the flame California considered neutral by all 
parties, pronounced as unequivocally for the national authority 
The shock of arms put an end to opposition in the South as well 
The peculiar isolation of life in the South precluded the more 
Ignorant voter from any comparisons of the power of his State 
with any other, to him it was almost inconceivable that his State 
should own or have a superior The better educated men of wider 
experience, had been trained to think State sovereignty the foun 
dation of civil liberty, and, when their State spoke, they felt bound 
to “follow their State ” The president of the Confederate States 
issued his call for men, and it also was more than met 
The Border States — ^Lincoln’s call for troops met with an 
angry reception wherever the doctrine of State sovereignty had a 
foothold The governors of the border States generally returned 
It with a refusal to furnish any troops Two States North Caro- 
lina and Arkinsas seceded and joined the Confederate States In 
two others, Virginia and Tennessee, the Stite politicians formed 
“military leagues” \\ith the Confederacy, allowing Confederate 
troops to take possession of the States and then submitted the 
question of secession to “popular vote ” The secession of these 
States was thus accomplished, and Richmond became the Con 
federate capital The same process was attempted in Missouri, 
but failed and the State remained loyal The politician class in 
Maryland and Kentucky took the extraordinary course of attempt 
mg to maintain neutrality, but the growing power of the Federal 
Government soon enabled the people of the two States to resume 
control of their governments and give consistent support to the 
Union Kentucky, however, had troops in the Confederate armies, 
and one of her citizens, the late vice president, John C Breckin 
ndge, left the Senate and became an officer m the Confederate 
service Delaware cast her lot from the first with the Union 
Civil War. — ^The first blood of the war was shed m the streets 
of Baltimore, when a mob attempted to stop Massachusetts troops 
on their way to Washington (April 19) For a time there was 
difficulty m getting troops through Maryland because of the active 
hostility of a part of its people, but this was overcome, and the 
national capital was made secure The Confederate lines had been 
pushed up to Manassas Junction, about 30m from Washington 
When Congress, called into special session by the President for 
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July 4, came together, the outline of the Confederate Stated had 
been ^ed The length of the line, including also the Atlantic and 
Gulf coasts, has been estimated at 11,000 miles The territory 
within It comprised about 8oo,ooosq m , with a population of over 
9,000,000 and great natural resources Its cotton was almost 
essential to the manufactories of the world, in exchange for it 
every munition of war could be procured , and it was hardly pos- 
sible to blockade a coast over 3,000m in length, on which the 
blockading force had but one port of refuge, and that at about 
the middle of the line Nevertheless, President Lincoln issued 
his first call for troops on April 15 President Davis then issued a 
proclamation (on the 17th) offering letters of marque and reprisal 
against the commerce of the United States to private vessels, and 
on the 19th Lincoln answered with a proclamation announcmg 
the blockade of the Southern coast The news brought out procla- 
mations of neutrality from Great Britain and France 

The President found himself compelled to assume powers never 
granted to the executive authority, trusting to the subsequent 
action of Congress to validate his action He had to raise and 
support armies and navies, he even had to authorize seizures of 
necessary property, of railroad and telegraph lines, arrests of sus- 
pected persons, and the suspension of the writ of habeas corpus in 
certain districts Congress supported him, and proceeded m 1863 
to give the President power to suspend the writ anywhere m the 
United States, this power he promptly exercised The Supreme 
Court, after the war, in the Milligan case (4 Wallace, 133) de- 
cided that no branch of the Government had power to suspend 
the writ m districts where the courts were open — ^that the 
privilege of the writ might bt suspended as to persons properly 
involved in the war, but that the writ was still to issue, the court 
deciding whether the person came within the classes to whom the 
suspension applied 

When Congress met (July 4, 1861) the absence of Southern 
members had made it heavily Republican It decided to consider 
no business but that connected with the war, authorized a loan 
and the raising of 500,000 volunteers, and made confiscation of 
property a penalty of rebellion While it was in session the first 
serious battle of tht war — Bull Run, or Manassas — ^took place 
(July 21), and resulted in the defeat of the Federal Army 

The “Trent” Case — The over zealous action of a naval officer 
in takmg the Confederate envoys James M Mason and John 
Slidell out of the British steamer “Trent” sailing between two 
neutral ports almost brought about a collision between the United 
States and Great Britain in November But the American prece- 
dents were all against the United States, and the envoys were 
given up 

The broad construction tendencies of the Republican party 
showed themselves more plainly as the war grew more serious, 
there was an increasing disposition to cut every knot by legisla- 
tion, with less regard to the constitutionality of the legislation 
A paper currency commonly known as “greenbacks,” was adopted 
and made legal tender (Feb 25, 1862) Slavery was prohibited 
(April 16) m the District of Columbia and the Territories (June 
19) , the Army was forbidden to surrender escaped slaves to their 
owners, and slaves of insurgents were ordered to be confiscated 
In addition to a homestead act giving public lands to actual set 
tiers at reduced rates, Congress began a further development of 
the system of granting public lands to railways Another im- 
portant act (1862) granted public lands for the establishment of 
agricultural and mechanical colleges 

Railways — ^The railway system of the United States was but 
20 3^ars old m 1850, but it had begun to assume some consist- 
ency The day of short and disconnected lines had passed, and 
the connections which were to develop into railway systems had 
appeared Consohdation of smaller companies had begun, the 
all-rail route across the State of New York was made up of more 
than a dozen original companies at its consolidation in 1853 The 
Erie railway, chartered in 1832, was completed from Picrmont to 
Dunkirk (NY) m 1851, and another line — the Pennsylvania — 
was completed from Harrisburg to Pittston (Pa ), in 1854 These 
were at least the germs of great trunk lines The cost of Ameri- 
can railways has been only from one-half to one-fourth of the 
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cost of European railways; but an investment m a Far^Western 
railway m 1850-^0 was an extra^hazardous risk. Not only did 
social conditions make any form of business hazardous, the new 
railway often had to enter a territory bare of population, and 
there create its own towns, farms and traffic Whether it could 
do so was so doubtful as to make additional inducements to 
capital necessary The means attempted by Congress m 1850, 
m the case of the Ilhnois Central railroad, was to grant public 
lands to the corpomtion, reservmg to the United States the 
alternate sections At first grants were made to the States for 
the benefit of the corporations, the act of 1862 made the grant 
directly to the corporation 

The vital mihtary and political necessity of an immediate rail 
way connection with the Pacific coast was hardly open to doubt 
m 1862, but the necessity scarcely justified the terms which were 
offered and taken The Union Pacific railroad was incorporated, 
the United States Government was to issue to it bonds, on the 
completion of each 40m , to the amount of $16,000 per mile, 
to be a first mortgage, through Utah and Nevada the aid was 
to be doubled, and for some 300m of mountain building to be 
trebled, and, in addition to this, alternate sections of land were 
granted The land grant system, thus begun, was earned on ex 
tensively, the largest single grants being those of 47,ooo,oooac 
to the Northern Pacific (1864) and of 42,ooo,oooac to the 
Atlantic and Pacific line (1866) 

Paper Prices — Specie payments had been suspended almost 
everywhere towards the end of 1861, but the price of gold was 
but 102 5 at the beginning of 1862 About May its price m paper 
currency began to rise It touched 170 during the next year, 
and 285 in 1864, but the real price probably never went much 
above 250 Other articles felt the influence in currency prices 
Tariff and Taxes — The duties on imports were driven higher 
than the original Morrill tariff had ever contemplated The aver 
age rates, which had been iS% on dutiable articles and 12% on 
the aggregate in 1860-61, rose, before the end of the war, to 
nearly 50% on dutiable articles and 35% on the aggregate Do 
mestic manufactures sprang into new life under such encourage 
ment, everyone who had spare wealth converted it into manu 
factoring capital The probability of such a result had been the 
means of getting votes for an increased tariff, free traders had 
voted for it as well as protectionists For the tariff was only a 
means of getting capital into positions m which taxation could 
be applied to it, and the “internal revenue” taxation was merci 
less beyond precedent The annual increase of wealth from capi 
tal was then about $550,000,000, the internal revenue taxation 
on It rose in 1866 to $310,000,000, or nearly 60% 

Bonds. — ^The stress of all this upon the poor must have been 
great, but it was relieved in part by the bond system on which 
the war was conducted While the armies and navies were shoot- 
ing off large blocks of the crops of 1880 or 1890, work and wages 
were abundant for all who were competent for them It is true, 
then, that the poor paid most of the cost of the war, it is also 
true that the poor had shared in that anticipation of the future 
which had been forced on the country, and that, when the drafts 
on the future came to be redeemed, it was done mainly by taxa 
tion on luxuries The destruction of a Northern railway meant 
more work for Northern iron mills and their workmen The de 
stniction of a Southern road was an unmitigated injury, it had 
to be made good at once, by paper issues , the South could make 
no drafts on the future, by bond issues, for the blockade had put 
cotton out of the game, and Southern bonds were hardly salable 
Every expense had to be met by paper issues, each issue forced 
prices highec A Rebel War-Clerk's Diary gives the followmg as 
the pnccs m the Richmond market for May 1864 “Boot, $200, 
coats, $350, pantaloons, $100, shoes, $125, flout, $275 per bar 
rel, meal, to $80 per bushel, bacon, $9 per pound, no beef 
in market, chickens, $30 per pair, shad, $20, potatoes, $25 per 
bushel, turnip greens, $4 per peck, white beans. $4 per cjuart or 
$120 per bushel, butter, $15 per pound, wood, $50 per cord ” 
Mnfiufactum«---The complete lack of manufactures tdld 
heavily agamst the South from the beginning As men were 
drawn from agnculture in the North and West, the mcreased de- 
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mand for Ubour was shaded oif into an increased demand for 
agricultural maduncry, every increased percentage of power in 
reaping machines liberated sO many men for service at the front 
The reaping machines of the South— the slaves— were incapable 
of any such improvement and, besides, required the presence of 
a portion of the possible fighting men at home to watch them 
But no insurrection took place 

The pressing need for men in the Army made the Cofifederate 
Congress utterly unable to withstand the growth ot cjcecutive 
power Its bills were prepared by the Cabinet, and the action of 
( ongress was quite perfunctory The suspension of the writ of 
habeas corpus^ and the vast powers granted to President Davis, or 
assumed by him, made the Confederate Government almost a 
despotism It was not until the closing months of the war that 
the expirmg Confederate Congress mustered up courage enough 
to oppose the President’s will 

Banking — ^Another act of Federal legislation — the National 
Bank Act (Feb 25, 1863, supplemented by the act of June 3, 
1864) — should be mentioned here, as it was closely connected with 
the sale of bonds The banks were to be organized and, on de 
positing United States bonds at Washington, were to be permitted 
to issue notes up to 90% of the value of the bonds deposited 
As the redemption of the notes was thus assured, they circulated 
without question all over the United States By a subsequent 
act (1865) the remaining State bank circulation was taxed out of 
existence 

West Virginia. — ^At the beginning of 1862 the Imes of de- 
marcation between the two powers had become plainly marked 
The western part of Virginia had separated itself from the parent 
State, and was admitted as a State (1863) under the name of 
West Virginia It was certain that Delaware, Maryland, Ken 
tucky and Missouri had been saved to the Union, and that the 
battle was to be fought out m the territory to the south of them 

The Emancipation Proclamation. — ^At the beginning of the 
war the people and leaders of the North had not desired to inter 
fere with slavery, but circumstances had been too strong for 
them Lincoln had declared that he meant to save the Union 
as best he could — ^by preserving slavery, by destroying it or by 
destroying part and preserving part Just after the battle of 
Antietam (Sept 17, 1862) he issued his proclamation calhng on 
the revolted States to return to their allegiance before the next 
year, otherwise their slaves would be declared free men No 
State returned and the threatened declaration was issued on Jan 
1, 1863 As President, Lincoln could issue no such declaration, as 
commander in chief of the armies and navies of the United States 
he could issue directions only as to the territory within his lines, 
but the Emancipation Proclamation applied only to territory out- 
side of his Imes It has therefore been debated whether the proc- 
lamation was in reality of any force It may fairly be taken 
as an announcement of the policy which was to guide the Army 
and as a declaration of freedom taking effect as the hnes ad- 
vanced At all events, this was its exact effect Its international 
importance was far greater The locking up of the world’s source 
of cotton supply had been a general calamity, and the Confederate 
Government and people had steadily expected that the English 
and French Governments would mtervene in the war The con- 
version of the struggle into a crusade against slavery made inter- 
vention impossible 

Confederate Privateers.— Confederate agents m England 
were numerous and active Taking advantage of every loophole 
m the British Foreign Enhstment Act, they built and sent to sea 
the “Alabama” and “Florida,” which for a time almost drove 
Federal commerce from the ocean Whenever they were closely 
pursued by United States vessels they took refuge in neutral ports 
until a safe opportunity occurred to put to sea again Another, 
the “Georgia,” was added in 1863 All three destroyed m 
1864 Confederate attempts to have iron-clads equipped m Eng- 
land and France were unsuccessful 

The Vietoxy of the Nor thr— The turning point of the war 
was evidently in the early days of July 1863, when the victories 
of Vicksburg and Gettysburg came together The National Gov 
ernment had at the beginning cut the Confederate States down 


to a much smaller area than might well have been expected, its 
armies had pushed the besieging hnes far into the hostile tern 
tory, and the war itself had developed a class of generals who 
cared less for the conquest of territory than for destroying the 
opposing armies The great drafts on the future which the credit 
of the Federal Government enabled the North to make gave it 
also a starthng appearance of prosperity, so far from feeling the 
war, it was driving production of every kind to a higher pitch 
than ever before 

The war had not merely developed improved weapons and 
munitions of war, it had also spurred the people on to a more 
careful attention to the welfare of the soldiers, the fighting men 
drawn from their own number The sanitary commission, the 
Chnstian commission, and other voluntary associations for the 
physical and moral care of soldiers, received and disbursed very 
large sums The National Government was paying an avenge 
amount of $2,000,000 per day for the prosecution of the war 
and, m spite of the severest taxation, the debt grew to $500,000,- 
000 in June 1862, to twice that amount a year later, to $1,700,- 
000,000 m June 1864 and reached its maximum on Aug 31, 1865 
— ^$2,845,907,626 But this lavish expenditure was directed with 
energy and judgment The blockading fleets were kept in perfect 
order and with every condition of success The railway and tele- 
graph were brought into systematic use for the first time m 
modern warfare Late in 1863 Edwin M Stanton, the secretary 
of War, moved two corps of 23,000 men from Washington to 
Chattanooga, 1,200m , in seven days 

Conscription — On the other hand, the Federal Armies now 
held almost all the great southern through lines of railway, except 
the Georgia lines and those which supplied Lee from the South 
The want of the Southern people was merely growing in degree, 
not m kind The conscription, sweeping from the first, had be- 
come omnivorous, towards the end of the war every man between 
17 and 55 was legally liable to service, and in practice the only 
hmit was physical incapacity In 1863 the lederal Government 
also was driven to conscription The first attempts to carry it out 
resulted in forcible resistance in several places, the worst being 
the “draft nots” m New York (July), when the city was m the 
hands of the mob for several days All the resistance was put 
down, but exemptions and substitute purchases were so freely 
permitted that the draft in the North had little effect except as 
a stimulus to the States m filling their quotas of volunteers by 
voting bounties 

Election of 1864. — In 1864 Lincoln was re-elected with 
Andrew Johnson as vice president The Democratic convention 
had declared that, after four years of failure to restore the Union 
by war, during which the Constitution had been violated in all 
its parts under the plea of mihtary necessity, a cessation of 
hostilities ought to be obtained, and had nominated Gen George 
B McClellan and G H Pendleton Farragut’s victory in Mobile 
Bay (Aug 5), by which he sealed up the last port, except Wil- 
mington, of the blockade runners, and the evidently staggering 
condition of the Confederate resistance in the East and the West, 
were the sharpest commentanes on the Democratic platform , its 
candidates earned only three of the 25 states taking part m the 
election The 36th State — ^Nevada — ^had been admitted in 1864 

Surrender of Lee — ^The actual fighting of the war ended with 
the surrender of Gen Robert E Lee to Gen U S Grant at Ap- 
pomattox, Va , April 9, 1865 All the terms of surrender named 
by Grant were generous no private property was to be sur- 
rendered, botn officers and men were to be dismissed on parole, 
not to be disturbed by the United States Government so long as 
they preserved their parole and did not violate the laws, and he in 
strutted the officers appointed to receive the paroles “to let all 
the men who claim to own a horse or mule take the animals 
home with them to work their httle farms” Gen Joseph E 
Johnston, with the only other considerable army in the field, 
surrendered on much the same terms at Durham Station, N C 
(April 26), after an unsuccessful effort at a broader settlement 
All organized resistance had now ceased, Union cavalry were 
ranging the South, picking up Government property or arresting 
leaders, but it was not until May that the last detached parties 
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of Confederates gave up the contest 
Death of Lincoln. — ^Just after Lee’s surrender President 
Lincoln died by assassination (April 15), the crime of a half- 
crazcd enthusiast Even this event did not impel the American 
people to any vindictive use of their success for the punishment 
of individuals In the heat of the war, in 1862, Congress had 
so th ingcd the criminal law that the punishment of treason and 
rebellion should no longer be death alone, but death or fine and 
imprisonment Even this modified punishment was not inflicted 
There wis no hinging some of the leaders were imprisoned for 
a time, but never brought to trial 
The Armies — The Armies of the Confederacy are supposed 
to have been at their strongest (700,000) at the beginning of 
1863, and it is doubtful whether they contained 200,000 men in 
March 1865 Ihe dissatisfaction of the Southern people at the 
manner m which Davis had managed the war seems to have been 
profound, and it wis only converted into hero worship by the ill- 
advised action of the I cdenl Government in arresting and im- 
prisoning him Desertion hid become so common in 1864, and 
the attempts of the Confedtrate Government to force the people 
into the rinks hid become so arbitrary that the bottom of the 
Confederacy had dropped out of it before Shennan moved north 
ward from Savannxh On the contrary, the numbers of the 
I ederal Armies increased steadily until March 1865, when they 
were a few hundreds over 1,000,000 As soon as organized re- 
sistance rtiscd the disbanding of the men began, they were sent 
home it the rite of about 300000 a month, about 50000 being 
retained m service as a standing Army 
Cost of the War — The direct cost of the Civil War has been 
variously estimated the best estimate including the first three 
years of reconstruction being $5,000,000000 to the North and 
$,,000,000,000 to the South But if pensions, interest and other 
such Items up to 1910 are included the result is a total of 
between $i i 000,000 000 and $i 2 000 000 000 for the North alone 
But the cost to the South also was enormous $4,000000,000 
cannot be an exaggeration 

Results — In return for su(h an expenditure, and the death of 
between 730000 and 1,000000 men the abiding gain was incal- 
culable The rich section, which had been kept back m the general 
development by a single institution, and had been a clog on the 
advance of the whole, had been dragged up to a level with the 
rest of the country I ree labour wis soon to show itself far 
superior to slavT labour in the South and the South was to reap 
the lirgcst materiil gun from the destruction of the Civil War 
The persistent policy of paying the debt immediately resulted in 
the higher taxation falling on the richer North and West As a 
result of the struggle the moral stigma of slavery was removed 
The power of the nation, never beiore asserted openly, had made 
a pi ice for itself, and yet the continuing power of the States 
saved the national power from a development into centralmd 
tyranny And the new power of the nation, by guaranteemg the 
restriction of government to a smgle nation in central North 
America, gave security against any introduction of international 
relations, international armament international wars and con 
tinual war taxation into the territory occupied by the United 
States Finally, democracy m America had certainly shown its 
ability to maintain tht unity of its empire (A J , X ) 
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PROM 1865 TO 1910 

The capitulation of Lee (April 9 1865), followed by the assas 
sination of Lincoln (April 15) and the surrender of the last im 
portant Confederate army, under J E Johnston, marked the end 
of the era of war and the beginning of that of reconstruction 
which involved a revolution m the social and pohtical structure 
of the South, in the relation of State and nation in the American 
Federal Union, and m the economic life of the whole country 
Condition of the Souths — ^Economically the condition of the 


HISTORY] 


UNITED STATES OF AMERICA 8ii 


South was desperate The means of transport were destroyed, 
railways add bridges were ruined, Southern securities were value- 
less, the Confederate currency system was completely disorgan- 
ized Emancipated negroes wandered idly from place to place, 
trusting the Union armies for sustenance, while their former 
masters toiled in the fields to restore their plantations 
The social organization of the South had been based on negro 
slavery Speaking generally, the large planters had constituted 
the dominant class, especially in the cotton States and in the 
areas of heaviest negro population these planters had belonged for 
the most part to the old Whig Party Outside of the larger plan- 
tation areas, especially in the hill regions and the pine barrens, 
there was a population of small planters and poor whites who be- 
longed in general to the Democratic Party In the mountain re- 
gions where slavery had hardly existed there were Union areas, 
and from the poor whites of this section had come Andrew John- 
son, senator and war governor of Tennessee who was chosen vice- 
president on the Union ticket with Lincoln in 1864 as a recogni 
tion of the Union men of the South 
The North — The importance of personality in history was 
clearly illustrated when the wise and sympathetic Lincoln, who 
h id the confidence of the masses of the victorious North, was re 
placed by Johnson, opinionated and intemperate, whose ante 
cedents as a Tennessean and Democrat, and whose State rights 
principles and indifference to Northern ideals of the future of the 
negro made him distrusted by large numbers of the Union Repub 
hc'in Party 

The composition of this party was certain to endanger its 
stability when peace came It had carried on the war by a coa 
Itscence of Republicans, War Democrats, Whigs, Constitutional 
Unionists and Native Americans who had rallied to the cause of 
national unity At the outset it had asserted that its purpose was 
not to interfere with the established institutions in slave States 
but to defend the Constitution and to preserve the Union But 
the war had destroyed slavery as well as preserved the Union 
and the civil status of the negro and the position of the revolted 
States now became burning questions To the extremists of the 
Radical wing it seemed in accordance with the principles of human 
liberty that the negro should not only be released from slavery 
but should also receive full civil rights including the right to vote 
This group was also ready to revolutionize Southern society by 
destroying the old ascendancy of the great planter class 
for many years before the war, parties had differed on such 
important questions as the tariff, internal improvements and for- 
eign policy, and the South had used its alliance with the North 
trn Democracy to resist the economic demands of the industrial 
interests of the North A return of Southern congressmen might 
mean a revival of the old political situation, with the South and 
the Northern Democracy once more in the saddle 
Attitude of the Two Sections — ^Any attempt to restore the 
South to full nghts therefore, without further provision for 
securing for the freedmen the reality of their freedom, and with 
out some means of establishing the political control of the vie 
torious party, would create party dissension Even Lincoln had 
aroused the bitter opposition of the radical leaders by his gener 
ous plan of reconstruction Johnson could have secured party 
support only by important concessions to the powerful leaders m 
Congress, and these concessions he was temperamentally unable to 
make The masses of the North, especially m the first rejoicings 
over the peace were not ungenerous in their attitude, and the 
South as a whole, accepted the results of defeat in so far as to 
acquiesce m the permanence of the Union and the emancipation 
of the slaves, the original issues of the war 
Reconstructiofid — In the settlement of the details of recon- 
struction, however, there were abundant opportunities for the 
hatred engendered by the war to flame up once more As it 
became clear that the Northern majority was determined to 
exclude the leaders of the South from political nghts in the rccon 
St ruction of the Union, and especially as the radicals disclosed 
their purpose to ensure Republican ascendancy by subjecting the 
stction to the rule of the loyalist whites and, later to that of the 
emancipated negroes, good will disappeared, and the South en 


tcred upon a fight for its social system The natural leaders of 
the people, men of intelhgenct and property, had been the leaders 
of the section m the war Whatever their views had been at first 
as to secession, the great majority of the Southern people Ind 
followed the fortunes of their States To disfranchise their 
leaders was to throw the control into the hands of a less able and 
small minority of whites, to enfranchise the blacks while disfran 
chising the white leaders was to undertake the task of subordm 
ating the former political people of a section to a different rate 
just released from slavery, ignorant, untrained and without 
property 

These underlymg forces were in reality more influential than 
the constitutional theories which engaged so much of the discus 
Sion in Congress, theories which, while they afford evidence of the 
charactenstic desire to proceed constitutionally were really urged 
in support of, or opposition to, the interests just named 

The most extreme Northern Democrats, and their Southern 
sympathizers, starting from the premise that constitutionally the 
Southern States had never been out of the Union contended thu 
the termination of hostilities restored them to their former rights 
in the Federal Union unimpaired and without further action 
This theory derived support from President Lincoln’s view that 
not States, but assemblages of individuals had waged war against 
the Government The theory of the extreme Republican Radicals 
was formulated by Sumner and Stevens Sumner contended that 
while the States could not secede, they had by waging war reduced 
themselves to mere Territories, entitled only to the rights of Ter 
ntories Stevens, appealing to the facts of secession, declared the 
Southern States conquered provinces, subject to be disposed of 
at the will of the conqueror In the end Congress adopted a mid 
die ground holding that while the States could not leave the 
Union, they were, m fact, out of normal relations, and that the 
constitutional right of the Federal Government to guarantee rt 
publican Governments to the various States gave to Congress 
the power to impose conditions precedent to their rehabilitation 

It IS necessary to recall the initiation of reconstruction meas 
urts by President Lincoln rightly to understand the position 
which was taken by President Johnson Impatient of theoretical 
discussion Lincoln laid down practical conditions of restorition 
m his proclamation of Dec 8 1863 In this he offered amnesty 
to those who would take an oath of loyalty for the future and 
a( cppt the acts of Congress and the proclamation of the President 
with referenee to slaves From the amnesty he excepted the higher 
military, civil and diplomatic officers of the Confederacy as well 
as those who had relinquished judicial stations, seats m Congress 
or commissions in the Army or Navy and those who had treated 
persons m the Federal service otherwise than lawfully as prisoners 
of war The proclamation provided further, that when m any 
of the seceding States (except Virginia where the President had 
already recognized the loyal Government under Gov Francis H 
Pierpont) a number of persons not less than one tenth of the 
voters in i860 should have taken the above described oath and 
being qualified voters under the laws of the State in i860 should 
have established a State Government, republican m form, it 
should be recognized 

The First Reconstruction Bill — ^Although Lincoln expressly 
pointed out that the admission of the restored States to repre 
sentation in Congress rested exclusively with the respective 
houses, and announced his readiness to consider other plans for 
reconstruction heated opposition by the radicals m Congress was 
called out by ’his proclamation They feared that it did not suifi 
ciently guarantee the abolition of slavery which up to this time 
rested on the war powers of the President, and they asserted that 
it was the right of Congress rather than of the President, to dc 
termme the conditions and the process of reconstruction In a 
bill which passed the House by a vote of 7^ to 59 and was con 
curred m bv the Senate, Congress provicUd thit reconstruction 
wa» to be begun only when a majority of the white male citizens 
of anv one of the Confederate States should take oath to sup 
port the Constitution of the United States The President should 
then invite them to call a Constitutional Convention The clct 
tors of this convention would be required to take an oath of 
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allegiance which excluded a much larger class than those deprived 
of the benefit of the amnesty proclamation, for it ehminated all 
who hid voluntarily borne arms against the United States, or 
encouraged hostility to it, or voluntarily yielded support to any 
of the Confederate Governments The bill also required that the 
State Constitution should exclude a large proportion of the civil 
and military officers of a Confederate Government from the right 
of voting, and that it should provide that slavery be forever abol- 
ished and that State and Confederate debts of the war period 
should never be paid In July 1864 Lincoln gave a ^‘pocket veto’’ 
to the bill and issued a proclamation explaining his reasons for 
refusing to sign The triumph of Lincoln m the election of 1864 
did not clearly signify the will of the people upon the conditions 
of reconstruction, for the declaration of the Democratic conven- 
tion that the war was a failure overshadowed the issue, and the 
Union Party which supported Lmcoln was composed of men of 
all parties 

Thirteenth Amendment* — On Jan ^i, 1865, the House con- 
curred in the vote of the Senate in favour of the 13th amendment 
to the Constitution abolishing slavery throughout the Union 
I our years earlier Congress had submitted to the States another 
13th amendment by the terms of which no amendment should ever 
authorize Congress to interfere with slavery within the States 
But owing to the war this amendment had remained unratified, 
ind now Congress proposed to place beyond constitutional doubt 
or the power of States to change it the emancipation of slaves 
By Dec 18, 1865, the amendment had been ratified and was 
proclaimed in force 

In the meantime, Louisiana, m accordance with Lincoln’s 
proclamation, had adoptui a Constitution and abolished slavery 
within the State Owing to the obstructive tactics of Sumner, 
tided by Democrats in the Senate, Congress adjourned on March 
4, 1865, without having recognized this new State Government as 
legitimate “If we arc wise and discreet,” said Lincoln, ‘we shall 
reanimate the states and get their governments in successful oper- 
ation with order prevailing and the Union re established before 
Congress comes together in December ” 

President Johnson — Such wis the situation when Johnson 
took up the Presidency upon Lincoln’s death After an interval 
of uncertainty m which he threatened vengeance against various 
Southern leaders, Piesident Johnson accepted the mam features 
of Lincoln’s policy Congress not being in session, he was able to 
woik out an executive reconstruction on the lines of Lincolns 
policy during the summer and autumn of 1865 On May 29, he 
issued a prochmation of amnesty, requiring of those who desired 
to accept Its provisions an oath to support the Constitution and 
Union, and the laws and proclamations respecting the emancipa- 
tion of slaves Certain specified classes of persons were excepted, 
including certiin additions to those excluded by Lincoln, espe 
daily ‘all persons who have voluntarily jjarticipated in said re 
hellion and the estimated value of whose taxable property is 
over twenty thousand dollars ” This provision was characteristic 
of Johnson who disliked the Southern planting aristocracy, and 
aimed at placing the preponderant power in the hands of the 
DcmocrUic small farmers As part of his system he issued an- 
other proclamation in which he appomted a governor for North 
C arolina and laid down a plan for reconstruction By this pro- 
clamation It was made the duty of the governor to call a conven- 
tion chosen by the loyal people of the State, for the purpose of 
altering the State Constitution and establishing a State Govern- 
ment Ihe right to vote for delegates to this convention was lim- 
ited to those who had taken the oath of amnesty and who had been 
qualified to vote prior to the secession of the State 

Already Virginia, Tennessee, Louisiana and Arkansas had Gov- 
ernments which had been recognized by Lincoln Between June 
13 and July 13, 1 86s Johnson applied the same process which he 
had ou timed for North Carolina to the remaining States of the 
Confederacy Before Congress met m December all the Confed- 
erate States, except Texas (which delayed until the sprmg of 
1866) had formed Constitutions and elected Governments in ac- 
cordance with the presidential plan All of their legislatures, ex 
cept that of Mississippi, ratified the 13th amendment 


Gradually, however, the South turned to its former leaders to 
shape its pohey, and the radical Repubheans of the North were 
alarmed at the rapidity of the process of restoration on these pnn 
ciples The disorganized and idle condition of the former slaves 
constituted a serious element m the Southern situation, as Lincoln 
had foreseen The negroes expected a grant of land from con 
fiscated Southern estates, and it was chfficult to preserve order 
and to secure a proper labour supply 

Under these conditions the efforts of the South to provide 
security for their communities by bodies of white militia were 
looked upon with apprehension by the North, and there was suffi 
cient conflict between the two races to give colour to charges that 
the South was not accepting in good faith the emancipation of the 
slaves Especially irritating to Northern sentiment were the so 
called “black codes” or “peonage laws,” passed by the newly 
elected Southern legislatures They rested on the belief that it 
was necessary that the former slaves should be treated as a sep 
arate and dependent class Some of these imposed special disa 
bilities upon the negro m the matter of carrying weapons and 
serving as witnesses Vagrancy laws and provisions regarding 
labour contracts which had precedents m colonial and English 
legislation, but were specifically framed to restrain the negroes 
only, were common Mississippi denied them the right to own 
land, or even to rent it outside of incorporated towns , South Caro 
lina restricted them to husbandry and to farm or domestic service, 
unless specially licensed 

The Freedmen’s Bureau — ^The problem of succouring and 
protecting the negroes had forced itself upon the attention of the 
North from the beginning of the war, and on March 3, 1865, Con 
gross had created the I retdmen’s Bureau with the power to assign 
abandoned lands, m the States where the war had existed, to the 
use of the freedmen, to supervise charitable and educational ac 
tivities among them , to exercise jurisdiction over controversies in 
which a freedman was a party, and to regulate their labour con 
tracts The local agents of the bureau were usually Northern 
men, some of them gave the worst interpretation to Southern 
conditions and aroused vain hopes m the negroes that the lands 
of the former masters would be divided among them, and later 
many became active m the political organization of the negro 

Although the National Government itself had thus recognized 
that special treatment of the freedmen was necessary, Congress 
on assembhng in Dec 1865, was disposed to regard the course of 
the South m this respect with deep suspicion Moreover, as the 
13th amendment was now ratified, it was seen that the South, if 
restored accordmg to the presidential policy, would return to Con 
gress with added representatives for the freed negroes Only three 
fifths of the negro slaves had been counted m apportioning repre 
senlatives m Congress, though now free they were not allowed to 
vote Under the leadership of the Radicals, Congress refused, 
therefore, to receive the representatives of the States which had 
met the conditions of the President s proclamations A joint com 
mittee of 15 took the whole subject of reconstruction under ad 
visement, and a bill was passed continuing the Freedmen ’s Bureau 
indefinitely When this was vetoed by President Johnson (Feb 
19, 1866) Congress retaliated by a concurrent resolution (March 
2) against admitting any reconstructed State until Congress de 
clared it entitled to recognition, thus asserting for the legislative 
body the direction of reconstruction 

While the measure was under consideration the President in an 
intemperate public address stigmatized the leaders of the Radicals 
by name as labouring to destroy the principles of the Government 
and even intimated that the assassination of the President was 
intended It was hardly possible to close the breach after this 
and the schism between the President and the leaders of the Union 
Republican Party was completed when Congress passed (Apul 
9 1866) the Civil Rights bill over Johnson’s veto The act de 
clared the freedmen to be atizens of the United States with the 
same cml rights as white persons and entitled to the protection 
of the Federal Government 

The Fourteenth Amendments— To place this measure bt 
yond the danger of overthrow by courts or by a change of party 
majority, on June 13, 1866, Congress provided for submitting to 
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the States a 14th amendment to the Constitution This gave con- 
stitutional guarantee of atizenship and equal cml rights to freed- 
men, and in effect provided that when in any State the right to 
vote should be denied to any of the male inhabitants ^i years of 
age and citizens of the Umted States, except for participation in 
rebellion or other crime, the basis of representation in the State 
should be reduced in the proportion which the number of such 
citizens bore to the whole number of male citizens 21 years of age 
in the State This section of the amendment, therefore, left the 
States the option between grantmg the suffrage to the negro or 
suffering a proportionate reduction m the number of representa- 
tives in Congress It was a fair compromise which might have 
saved the South from a long period of misrule and the North from 
the ultimate breakdown of its policy of revolutionizing Southern 
political control by enfranchisement of the blacks and disfran- 
chisement of the natural leaders of the whites 

In order to ensure the passage of this amendment the radical 
leaders proposed bills which declared that, after its adoption, any 
of the seceding States which ratified it should be readmitted to 
representation But it also provided that the higher classes of 
ofticials of the Confederacy should be ineligible to office m the 
I ederal Government These bills were allowed to await the issue 
of the next election 

For further protection of the rights of the negro, Congress suc- 
ceeded m passing, over President Johnson’s veto, an act continuing 
the Freedmen’s Bureau for two years Tennessee, having ratified 
the 14th amendment, was (July 24, 1866) restored to representa- 
tion and Congress adjourned, leaving the issue between the Presi 
dent and the legislative body to the people in the Congressional 
elections 

Party Changes — ^The campaign brought with it some realign- 
ment of party President Johnson, having broken with the leaders 
of the Union Republican Party, was more and more forced to rely 
upon Democratic support, although his executive appointments 
were still made from the ranks of the Republicans The so called 
National Union convention, which met in Philadelphia in mid- 
summer in an effort to abate sectionalism, and to endorse the 
President’s policy, included a large number of war Democrats 
who had joined the Union party after the secession of the South, 
many moderate Southerners, a fragment of the Republican Party 
md a few Whigs, especially from the border States They claimed 
that the Southern States had a right to be represented in Congress 
Other meetings friendly to the Radicals were called, and under the 
designation of Union Republican Party they declared for the con- 
gressional policy While the campaign for elections to Congress 
was in progress the President made a journey to Chicago speak- 
ing at vanous cities cn route and still further alienating the Re- 
publicans by abuse of his opponents As a result of the autumn 
elections two thirds of the members of the House of Representa 
tjves were opposed to him Almost contemporaneously every 
seceding State except Tennessee rejected the 14th amend- 
ment, paving the way for the entire triumph of the Northern 
extremists 

Tenure of Office Act — In the ensuing winter and spring Con 
gress completed the conquest of the President, awed the Supreme 
Court, and provided a drastic body of legislation to impose negro 
suffrage on the South By the Tenure of Office Act (March 2, 
1867) Congress forbade the President to remove civil officers with- 
out the consent of the Senate, and at the same time by another act 
required him to issue military orders only through the general of 
the Army (Grant), whom the President was forbidden to remove 
from command or to assign to duty at another place than Wash 
mgton, unless at the request of the officer or by the prior assent 
of the Senate These extraordinary invasions of the presidential 
authority were deemed necessary to prevent Johnson from secur 
mg control of the military arm of the Government, and to protect 
Edwin Stanton, the secretary of war, and Gen Grant Feanng 
the President might take advantage of the mterim when Congress 
would not be m session, the 40th Congress was required to meet on 
March 4, immediately following the expiration of the 39th 

Other Legislative Acta — ^The Reconstruction Act of March 
2, 1867, provided for the military Government of the Southern 


States while the drastic pohey of Congress was being earned out 
It was passed over the veto of the President and declared that 
no legal Governments or adequate protection for life or property 
existed in the seceding States, except Tennessee Ihtse States 
it divided into five military districts, each to be placed under the 
command of a general of the Army, whose duty it was to preserve 
law and order But the existing cml Governments were declared 
provisional only and subject to the paramount authority of the 
United States to abolish, modify, control, or supersede them The 
act further provided that a Constitutional Convention might be 
elected by the adult male citizens of the State, of whatever race, 
colour or previous condition, resident in the State for a year, ex 
cept such as might be disfranchised for rebellion or felony 

When the convention, thus chosen under negro suffrage, and 
with the exclusion of Confederate leaders, should have framed a 
State Constitution conforming to the Federal Constitution and 
allowing the franchise to those cnUtled to vote for the members 
of the convention, the Constitution was to be submitted for the 
approval of Congress If this were obtained and if the State 
adopted the 14th amendment, and this amendment became a part 
of the Federal Constitution, then the State should be entitled to 
representation m Congress, but the senators and representatives 
sent to Congress were required to take the “iron clad oath,” which 
excluded those who had fought in the Confederate service, or held 
office under any Government hostile to the United States, or given 
support to any such authority 

By the pressure of military control Congress thus aimed at 
forcing the adoption of the 14th amendment, as well as the ac 
ceptance of negro suffrage in the State Constitutions of the South 
A supplementary act of March 23, 1867, and an act of mterpreta 
tion passed on July 19 completed this policy of “thorough ” In 
the registration of voters the district commanders were required 
to administer an oath which excluded those disfranchised for re- 
bellion and those who after holding State or Federal office had 
given aid and comfort to the enemies of the United States 

Supreme Court Decisions — Against this use of military 
power to govern States m time of peace the Supreme Court inter- 
posed no effective obstacle Like the executive it was subordi 
nated to Congress It is true that m the case e% parte Milligan, 
decided m Dec t866, the court held mihtary commissions unlaw 
ful where the ordinary civil tribunals were open In the case of 
Cummings v Missouri (Jan 14, 1867) it decided also that a 
State test oath excluding Confederate sympathizers from pro 
fessions was a violation of the prohibition of tx post facto laws , 
and the court {ex parte Garland) applied the same rule to the 
Federal test oath so far as the right of attorneys to practise in 
Federal courts was concerned 

But threats were made by the radicals m Congress to take 
away the appellate jurisdiction of the court and even to abolish 
the tribunal by constitutional amendment Ihe judges had been 
closely divided m these cases and, when the real test came, the 
court refused to set itself m opposition to Congress When Mis 
sissippi attempted to secure an injunction to prevent the presi 
dent from carrying out the reconstruction acts, and when Georgia 
asked the court to enjoin the military oflicers from enforcing 
these acts m that State, the Supreme Court refused (April and 
May 1867), pleading want of jurisdiction Chief lusticc Salmon 
P Chase argued that if the President refused to obey the court 
could not enforce its decree, while if he complied with the order 
of the court, and if the House of Representatives impeached him 
for refusing to enforce the law, the Supreme Court would be 
forced to the vam attempt to enjoin the Senate from sittmg as 
a court of impeachment 

In one instance it seemed inevitable that the court would clash 
with Congress, the McCardle case involved an editor’s arrest 
by military authority for criticizing that authority and the recon 
struction policy But Congress, apprehending that the majority 
of the court would declare the reconstruction acts unconstitu 
tional, promptly repealed that portion of the act which gave the 
court jurisdiction m the cas&, and thus enabled the judges to 
dismiss the appeal Afterwards, when the reconstruction policy 
had been accomplished, the court, m the case of Texas v White 
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(1869), held that the Constitution looked to “an indestructible 
Union composed of indestructible states”, and that although the 
secession acts were null, and the Federal obhgations of the se- 
ceding States remained unimpaired, yet their rights were sus- 
pended during tht war 

Impeachment of President Johnson. — The powerful leaders 
of the Republicans in Congress had been awaiting their opportu- 
nity to nd themselves of President Johnson by impeachment 
For full details of these efforts set Johnson, Arthur His trial 
m the spring of 1868 however, by the Senate resulted in a verdict 
of acquittal 

“Carpet baggers ” — Meanwhile the military reconstruction of 
the South and the organization of the negro vote progressed ef- 
fectively The party management of the negroes was conducted 
by “carpet baggers” as the Northern men who came South to 
try their fortunes were nicknamed, and by the white loyalists of 
the South, to whom was given the name “scalawags ” In the 
work of marshalling the freedmen’s vote for the Republican 
Party secret societies like the Lo>al League or Union League 
played an important part As the newlv enfranchised mass of 
politically untrained negroes pissed under Northern influence po- 
litically the Southern whites drew more and more together 
and although they were unable under the existing conditions to 
take control they awaited their opportunity A ‘ Solid South” 
was forming in which old party divisions gave way to the one 
dominant antagonism to Republican ascendancy by negro suffrage 
Politically the important fact was thit the Republicans had re 
jected the possibility of reviving the old party lines m the South 
and had gambled upon the expectation of wielding the united 
coloured vote with such leidership and support as might be 
gamed from former Northerners and loyal whites In the end 
negro rule failed as was inevitable when legal disabilities and 
military force were removed, but the masses of the Southern 
whites emerged with a power which they had not possessed 
under the old rule of the planting aristocracy For the time 
bting however negro votes gave control to the Republicans 
Jn South Carolina, I lorida Alibama Mississippi and Louisiana 
the negroes were in a mijonty, in \irginia North Carolina Ar- 
kansas and lexis they were in the minority, while m Georgia the 
two races were nearly evenly balanced 

Ku KIuk Klan — The white leaders of the South were divided 
IS to the best means of meeting the problem Some advocated 
thit those entitled to vote should register, and then refrain from 
the polls, m order to defeat the Constitutions made under negro 
suffrage, for the law required them to be ratified by a majority 
of the qualified voters Others would have the white race bear 
no part in the process Societies such as the “Ku Klux Klan” 
and the “Knights of the White Camelia” were organized to m 
timidate or restrain the freedmen But for the present the Re- 
publicans carried all before them in the South Some of the new 
State Constitutions imposed severe disfranchisement upon the 
former dominint class, and before the end of July 186S all of the 
former Confederate States except Virginia, Mississippi and 
Texas, had ratified the 14th imendment which was proclaimed m 
effect By the beginning of 1S70 these three Stites had also rati- 
fied the amendment, as hid Georgia a second time, because of 
her doubtful status at the time of her first ratification 

The Southern States Restored to the Union — By the sum 
mer of 1868 Arkansas, South Carolina North Carolina, Georgia, 
Alabama, Louisiana and Florida having satisfied the requirements 
of the reconstruction acts, were entitled to representation m 
Congress But Georgia did not choose her senators until after 
the adjournment of Congress, and inasmuch as the State excluded 
the negro members of the legislature in September Congress on 
reassembling returned the State to military rule until its submis- 
sion Alabama wis restored m spite of the fact that her white 
voters had remained away from the polls in suflicient numbers to 
prevent a majority of all the voters registered from having ratified 
the constitution The nominating conventions and the campaign 
of 1868 gave interesting evidence of the trend of political and 
economic events Party lines, which had broken down in the 
North when all united m saving the Union were once more re 


asserting themselves President Johnson, who had been elected 
by the Union Republican Party, had found his most effective sup 
port among the Democrats The Repubheans turned to Gen 
Grant, a Democrat before the outbreak of the war 

Grant Nominated.— The Repubhean nominating convention 
met on May 20, 1868, a few days after the failure of the im 
peachment proceedings, and it chose Grant as the candidate for 
the Presidency The platform supported the congressional recon 
struction measures Upon the vital question whether universal 
negro suffrage should be placed beyond the power of States to 
repeal it by a new constitutional amendment, the platform de 
dared “The guarantee by Congress of equal suffrage to all loyal 
men at the South was demanded by every consideration of pub 
lie safety of gratitude and of justice, and must be maintained 
while the question of suffrage in all the loyal states properly be 
longs to the people of those states ” Nowhere in the North was 
the negro an important element in the population, but the North 
had shown an unwillingness to apply to itself the doctrines of 
negro nghts which had been imposed upon the South Between 
1865 and 1868 Connecticut, Wisconsin, Minnesota, Kansas, Ohio 
and Michigan had refused to give the negro the nght to vote 
within their own bounds, and this phnk was evidence of the 
unwillingness of the party to make a direct issue of universal 
negro suffrage The platform pronounced in favour of payment 
of the public debt not only according to the letter but the 
spirit of the laws under which it was contracted The significance 
ot this lay m its challenge to the Democratic agitation on the 
currency question 

It was this question which gave the tone to the proceedings of 
the Democracy at their convention m July 1868 The situation 
can best be presented by a brief review of the financial history 
just preceding the convention Together with the discussion over 
political reconstruction in the South, Congress and the Adminis 
tration had been obliged to deal with the reconstruction of debt 
taxation and currency in the nation at the close of four years of 
expensive war The problems of funding readjustment of taxa 
tion and resumption of specie payments proved to be so com 
plicated with the industrial growth of the nation that they led 
to issues destined to exert a long continued influence 

Financc^The various war tariffs, passed primarily for the 
sake of increased revenue, had been shaped for protection under 
the influence of the manufacturing interests, and they had been 
framed also with reference to the need of compensating the 
heavy internal taxes which were imposed upon the manufacturers 
When the war ended, public sentiment demanded relief from 
these heavy burdens, especially from the irksome internal taxes 
The rapidly growing gram raising districts of the Middle West 
exhibited a lively discontent with the protective tariff, but this 
did not prevent the passage in 1867 of the Wool and Woollens 
Act, which discriminated in favour of the woollen manufacturers 
and raised the ad valorem duty on wool In spite of several large 
reductions of internal revenue, the national debt was being 
rapidly extinguished 

The currency question, however, furnished the economic issue 
which was most debated One set of interests aimed at rapidly 
reducing the volume of the currency by retinng the legal tender 
notes or ‘greenbacks ” The secretary of the Treasury, Hugh 
McCulloch pressed this pohey to the foreground, and desired 
authority to issue bonds to retire these notes Another set of 
interests demanded the retention of the greenbacks, supporting 
their views by arguments varying according to the degree of 
radicalism of the speakers The more moderate, like Senator 
lohn Sherman, of Ohio, who reflected the views of parts of the 
West argued that the recuperation of the nation and the rapid 
increase of business would absorb the existing currency, while 
gold would cease to go abroad Thus by the increasing credit of 
the Government, specie payment would be automatically resumed 
The most extreme so far from contracting the currency by re 
tiring the greenbacks, wished to increase this form of money 
while diminishing the circulation of the notes of the national 
banks The discussion tended to produce a sectional issue with 
the West against the East and a social issue with bondholders 
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and the creditor doafi in general arrayed against the less well-to 
cJo Congress agreed with Secretary McCulloch, and m the 
Funding Act of 1866 not only provided for converting short time 
securities into long-term bonds, but also for retinng $to,ocx},ooo 
of greenbacks in six months and thereafter not more t^n $4,- 
000,000 monthly But the agricultural depression of 1866 pro- 
duced a reaction Loud demands were made that bonds should 
be paid in greenbacks instead of com and the national bank- 
notes suppressed In 1868, on the eve of the presidential campaign, 
Congress, alarmed by the extent of these popular demands, sus- 
pended the process of contraction after $40,000,000 m greenbacks 
had been retired Ohio was the storm centre of the agitation The 
‘Ohio idea ’ that greenbacks should become the accepted currency 
of the country was championed by George H Pendleton, of that 
State, and his friends now brought him forward for the Demo- 
cratic nomination for President on this issue In the national 
convention of that party they succeeded in incorporating into the 
platform their demands that there should be one currency for 
the Government and the people, the bondholder and the producer, 
and that where the obligations of the Government did not ex 
pressly provide for payment m com, they should be paid in law 
fill money (1 e , greenbacks) of the IJnited States 
But another wing of the Democratic Party desired to make 
prominent the issue against the reconstruction measures of the 
Republic ins This wing added to the platform and declaration 
that these acts were unconstitutional and void, and the demand 
that the Southern States should be restored to their former rights 
and given control over their own elective franchise 
Democrats Nominate Scymour^AUhough the followers of 
Pendleton had shaped the financial plank of the platform, they 
could not nominate their leader The opposition was at first 
divided between the various candidates New York, which feared 
the effect upon the conservative financial interests of the East if 
Pendleton were nominated attempted to break the deadlock by 
proposing an Ohio man Chief Justice Chase But eager as 
(hise was for the Presidency he had flatly refused to abandon 
the views which he held m favour of negro suffrage Ohio was, 
therefore, able to retaliate by stampeding the convention in 
favour ot Horatio Seymour, of New York As the war governor 
of hih State he had been a consistent cntic of the extremes to 
which the Federal Administration had earned its interpretation 
of the war power F or vice president the convention nominated 
Francis P Blair, jun , of Missouri 
Grant Elected. — But the popularity of Grant m the North, 
together with the Republican strength in the States of the South 
which had been reconstructed undtr negro suffrage, gave in easy 
ictory to the Republic ms m the election of 1868 Seymour 
tamed only Delaware, New Jersey, New York and Oregon, of 
the North, and Maryland, Kentucky, Georgia and Louisiana of 
the South Tennessee, and five of the former Confederate States, 
upon which negro suffrage had been imposed (North Carolina, 
South Carolina, Florida Alabama and Arkansas) voted for Grant 
Virginia, Mississippi and Texas had not yet been restored 
Fifteenth Amendment —This decisive victory and the knowl 
edge that it had been won by the advantage of the negro vote 
in the restored States led the Republican leaders to ignore their 
recent platform declaration in regard to negro suffrage Shortly 
ifter Congress assembled propositions were made to place the 
Ireedman's right tn vote beyond the power of the States to 
(hange To do this by constitutional enactment it was necessary 
to make the provision universal, and Congress, therefore, sub- 
mitted for ratification the isth amendment declaring that “the 
right of citizens Of the United States to vote shall not be denied 
or abridged by the United States or by any state on account of 
race, color or previous condition of servitude ” Congress was 
given power to enforce the amendment by appropriate legislation 
by March 30, 1S70, the amendment had been ratified, but it is 
floubtful whether this could have been accomplished by legis^ 
^•tures chosen on the issue As it was, the States of Virginia, 
Mississippi, 'Vexas and Georgia were required to ratify it as a 
condition of their readmittance to representation m Congress, 
‘ind the three former States, having been permitted to vote 


separately on the obnoxious provisions of their Constitutions m 
regard to the disfranchisement of former Confederates, rejected 
those clauses, adopted the 15th amendment and were restored in 
1870 Georgia, after a new experience of mihtary rule, likewise 
ratified the amendment, and her representatives were likewise 
admitted to Congress 

As soon as the 15th amendment was proclaimed in effect and 
the military Governments of the South were superseded the 
dominant party proceeded to enact measures ot tnforcement 
These seemed especially necessary in view of the fact th it, pirtly 
by intimidation of the coloured vote, Louisiana (1868) and Ten 
ncssee (1869) broke away from the Republican column, while in 
the election of 1870 Tennessee, North Carolina, Georgia Virginia 
and Alabama went Democratic The enforcement legislation of 

1870 provided penalties for violating the T4th and Kfth amend 
ments and re-enacted the Civil Rights Act of 1866 In the years 

1871 and 1872 acts were passed providing for effective Federal 
supervision of Congressional elections and the “Ku Klux Acts” 
(1871 and 1872) still furthefr increased the power of the Federal 
courts to enforce the amendments and authorized the President 
to suspend the writ of habeas corpus and use mihtary force to 
suppress public disorders But these stern measures were ac 
companied by some efforts to restore harmony, such as the re 
peal of the “iron clad oath” for ex-Confederates, in 1871 and the 
passage of the General Amnesty Act of 1872 The North was 
becoming restive under the long-continued use of the I cderal 
military arm within State borders m time of peace 

Reconstruction Governments — In any case the cost of re 
habilitating the public works and providing education and the 
political and judicial institutions which should apply equally to 
the hitherto non political class of the blacks, would have been a 
heavy one But the legislatures especially of Louisiana South 
Carolina, Tennessee Arkansas and Alabama, plunged into an 
extravagance made possible by the fact that the legislatures con 
tamed but fc^v representatives who paid considerable taxes In 

1872 It was estimated that the public debts of the ii reconstructed 
States amounted to nearly $132 000,000 two thirds of which was 
composed of guarantees to corporations Legislative expenses 
were grotesquely extravagant, the coloured members m some 
States engaging m a saturnalia of corrupt expenditure This 
alienated from the so called Radical Party the support of Southern 
whites, because they resented the concessions of the carpet bag 
leaders to the negro vote, because they suffered from the burden 
of taxation, and above all because race friction increased 

By 1872 a coalition had been formed under the name of Con 
servatives But the control of electoral machinery m the strongly 
centralized State executives chosen by negro votes, and coercion 
by the Federal authority, still upheld Republican rule in various 
Southern States Virginia and North Carolina were practically 
bankrupt, the capitals of Louisiana, Arkansas and Alabama, where 
rival State officers claimed possession, were occupied by F^ederal 
troops, and many of the Governments were so corrupt that only 
the contemporaneous rottenness m New York City and in certain 
branches of the Federal Government afford a parallel 

It was a time of lax public morals after war, which was ill 
suited to the difficult experiment of transfemng political power 
to a race recently enslaved Only the strong arm of the Federal 
authonty sufficed to prevent the whites of the South from over- 
throwing a condition of things which it was impossible under 
American political ideas permanently to maintain 

Southern Changes — An important economic reorganization 
was in progress m the South White districts were recovenng from 
the war and were becoming the productive cotton areas by the 
use of fertilizers and by the more intelligent white labour Cities 
were rising, and the mines and manufactures of the southern 
Appalachians were developing In the black belt or region of 
denser negro settlement the blacks became tenant farmers, or 
workers on shares The effective and just direction of negro 
labour was a difficult problem and was aggravated by the political 
agitation which intensified race fnction It became evident that 
there was a negro problem as well as a slavery question, and that 
the North was unable to solve it 
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Foreign Relations — In the meantime important foreign rela- 
tions had been dealt with by Secretary William H Seward, under 
Johnson, and by Secretary Hamilton Fish, under Grant Not only 
were many treaties of commerce and extradition, mcluding one 
with China, negotiated by Seward, but he also brought about a 
solution of more important diplomatic problems The relations of 
the United States with France and England had been strained in 
the course of the war Not only had Napoleon III been inclined 
to recognize the Confederacy, but he had also taken advantage of 
the war to throw into Mexico a French army m support of the 
Emperor Maximilian The temptation to use force while American 
military prestige was high appealed even to Gen Grant, but Sew 
ard by firm and cautious diplomatic pressure induced France to 
withdraw her troops in 1867, and the power of Maximilian col- 
lapsed Russia’s friendly altitude throughout the war was signal- 
ized by her offer to sell Alaska to the United States in 1867 
Seward promptly accepted it and the treaty was ratified by the 
Senate and the purchase money ($7,200,000) was voted by the 
reluctant House, which saw little in the acquisition to commend it 
** Alabama” Claims — With England, affairs were even more 
threatening than with France Confederate cruisers (notably the 
“Alabama”), built in England and permitted by the negligence of 
the British Government to go to sea, had nearly swept the Ameri- 
can merchant marine from the ocean Unsettled questions of 
boundary and the fisheries aggravated the ill feeling, and Eng 
hnd’b refusal in 1865 to arbitrate made a serious situation Pro 
longed negotiations followed a change of attitude of England with 
regard to arbitration and in 1870 President Grant recommended 
to Congress that the United States should pay the claims for dam 
ages of the Confederate cruisers, and thus assume them against 
England However, in 1871, the Treaty of Washington was nego 
Hated under Secret iry Fish, by the terms of which England 
expressed regret for the escape of the cruisers and provided for 
arbitration of the fisheries, the north western boundary, and the 
Alabama” claims The case of the United States was victorious, 
the tribunal awarding damages against Great Bntam to the 
amount of $is,soo,ooo I wo months later the German emperor 
gave to the United States the disputed north west boundary, 
including the San Juan island in Puget sound 
In the West Inches ilso important questions were presented 
Seward had negotiated a treaty of purchase of the Danish West 
Indies, but the Senate refused to ratify it, nor did Grant’s attempt 
to acquire Santo Domingo meet with a different fate at the hands 
of that body (1870) In Cuba another insurrection was in prog 
ress Secretary Fish “pigeon holed” a proclamation of President 
Grant recognizing the Cubans as belligerents, and secured a policy 
of neutrality which endured even the shock of the “Virgmius 
affair” m 1873, when 50 of the men of the filibustering steamer 
flying the American flag were shot by the Spanish authorities It 
was shown that the vessel had no right to the flag Negotiations 
for an isthmian canal resulted only in a treaty with Nicaragua in 
1868 giving to the United States a right of way across the isthmus 
and providing for a Government survey of the Panama route 
It was in the field of domestic concerns, in economic and social 
development, that the most significant tendencies appeared The 
old issues were already diminishing in importance before the other 
aspect of reconstruction which came from the revived expansion 
of the nation toward the West and the new forms taken by the 
development of American industrial society 
Finance — ^Thc Republican Party, following the traditions of 
the Whigs, was tst)eciall> responsive to the demands of the cred 
itor class, wbo demanded legislation to conserve their interests 
Its victory in 1868 was signalized by the passage in the spring of 
the following year of an act pledging the faith of the United States 
to pay in com or its equivalent all the obligations of the United 
Stales, except in cases where the law authorizing the issue had 
expressly provided otherwise In 1870 and 1871 refunding acts 
were passed, providing for the issue of bonds to the total amount 
of $1,800,000,000 one billion of which was to run for 30 years at 
4% This abandonment of the doctrine of early convertibihty 
was made in order to render the bonds acceptable to capitalists, 
but in fact they soon went to a premium of over 25% 
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While the legislature was thus scrupulous of the credit of the 
nation and responsive to the views of capital, the Supreme Court 
was engaged m deciding the question of whether the legal tender 
notes (greenbacks) were constitutional Successive decisions in 
1868 determined that they were not legal m certain cases In 
these decisions the judges had divided, four to three Within a 
year the court was changed by the appointment of one new judge 
to fill a vacancy, and the addition of another in accordance with 
a law enlarging the court In 1871 the former decision was re 
versed and the constitutionality of the Legal Tender Acts sus 
tamed on loose-construction reasoning In 1884 the court went to 
the extent of affirming the right of Congress to pass legal tender 
acts in time of peace In 1871 and 1872 Setretary George S 
Boutwell illustrated the power of the Administration to change 
the volume of the currency, by issuing m all over $6 000,000 of 
legal tender notes, and, following the practice of his predecessors 
he sold gold from the Treasury to check speculations in that part 
of the currency 

Economic Changes — Speculation and the rapid growth of 
great fortunes were characteristic of the period The war itself 
had furnished means for acquiring sudden riches, the reorganiza 
tion of taxation, currency and banking increased the opportuni 
ties, and the opening of new fields of speculative enterprise in the 
oil fields of Pennsylvania and Ohio and the gold and silver mines 
of the mountains of the Far West tended in the same direction 
An enormous development of manufactures resulted from the 
diminished commerce and increased demand for manufactured 
goods, the protection afforded by the tariff, the stimulus due to 
rising prices, and the consumption of the rapidly growing West 
It was officially reported m 1869 that “within five years more cot 
ton spindles had been put in motion, more iron furnaces erected 
more iron smelted, more bars rolled, more steel made more coal 
and copper mined more lumber sawn and hewn, more houses and 
shops constructed, more manufactories of different kinds started 
and more petroleum collected, refined and exported, than during 
any equal period m the history of the country ” 

Pacific Railways — Between the Civil War and 1872 the tx 
tension of the nation s activity to the industrial conquest of the 
great West, as well as the economic reorganization of the East 
had a profound effect upon the development of the United States 
Between 1862 and 1872 grants were made to the Union Pacific 
and Central Pacific companies, and to other connecting corpiori 
tions for railways from the Missouri to the Pacific, amounting to 
nearly 33,ooo,oooac , and m the same period large loans of funds 
were made by the general Government for this enterprise Con 
struction advanced rapidly after 1866, and by 1869 an all rail 
connection had been established on the line of the Union Pacific 
and Central Pacific railways between the East and ban Francisco 
Various grants were made in these years to other roads both 
trails continental and Middle Western Between 1850 and 1871 
Congress granted about 155,000 oooac for railway construction 
but not all these grants were perfected It is estimated that some 
$500,000,000 were invested in the construction of Western rail 
ways between 1868 and the pamc of 1873, ‘ind about 30,000m of 
railway had been added 

The effects of this extraordinary extension of railway transpor 
tation were immediately apparent In the Far West the railway 
lines rapidly made possible the extinction of the bison herd‘d 
This opened the way for the great extension of the cattle country 
following the retreat of the Indians Upon the plains Indians the 
effect was revolutionary Their domain had been penetrated b> 
the railways at the same time that their means of subsistence had 
been withdrawn During the Civil War most of these Western 
trilies had engaged m hostilities against the Federal Government 
By the Peace Commission Act of July 20, 1867, commissioners 
including Gen William T Sherman, were sent to negotiate trea 
ties As a result the tribes of the Indian Territory were so con 
centrated as to permit the transfer of other Western tribes to the 
same region, while the Sioux of the northern plains were given a 
reservation embracing the western portions of the Dakotas Dis 
content with these treaties resulted, however, m hostilities follow 
mg 1867 Between the close of the war and 1880 some $22,000 000 
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were expended in Indian wars, although the act of 1871 inaugu- 
rated the change of policy whereby the Indians were no longer 
dealt with by treaty, but were regarded as wards of the nation, to 
be concentrated on reservations and fed at the expense of the 
nation under the supervision of Indian agents 

Mining* — Part of these Indian difficulties were due to the 
opening up of new mining areas in the Rocky Mountains, some 
of them within the Indians’ choicest hunting grounds At the be- 
ginning of the Civil War a preliminary mining boom struck Colo- 
rado , the rich Comstock lode was opened in Nevada , Arizona was 
the scene of mining rushes, the Idaho mines were entered, and 
(he Montana ores were discovered, so that in the period of the 
( ivil War itself the Territories of Nevada, Idaho and Montana 
had been organized The discovery of gold in the Black Hills in 
1874 continued the same movement In i860 the nation produced 
$156,000 worth of silver, in i86r over $2000000 and m 1873 
nearly $36,000,000 Capiital m mines and quarries of the United 
States was over $65 000000 m i860, over $245,000,000 in 1870, 
and nearly $1,500000,000 in 1880 

The Middle West — This revolution m the life of the great 
plains and the Rocky Mountains opiening the way to agriculture 
md to cattle raising, and preparing for the exploitation of the pre- 
cious metals of that greet art a, was contemporaneous with the 
important development of the farming regions of the Middle West 
1 ven dunng the Civil War the agricultural dcvclopiment of the 
northern half of the Mississippi valley had continutd This was 
uded by the demand for food products to supply the armies and 
was made pxissible by the extension of railways, the taking up of 
the prairie lands through the operation of the homestead law of 
1862, the marketing of the riilway land grants, and the increased 
use of agricultural machinery in those years Between i860 and 
TS70 the population of the North Central group of States in 
creased over 42%, and in the next decade by 349^ a total addi 
tion to the population in those two decades of 8,000 000 Between 
1870 and 1880 about 20o,ooosq m were added to the farm lands 
of the United States an area almost equal in extent to that of 
I ranee In the same decade the North Central States increased 
thfir improved farms from neir 78,5oo,ooodc to over 136 800,000 
acres The production of Indian corn about doubled between i860 
and 1880, and that of whe it and oats more than doubled The 
addition came chiefly from the Middle West 

Railway Scandals — The pressing need of increased transpor 
tation facilities had ltd is we have seen, to lavish land grants and 
to subsidies by nation, States and municipalities to the railways 
The nilways themselves, tempted by these opportunities had 
extended their lines in some cases beyond the immediate needs of 
the regions Fxtravaganccs in construction and operation, aggra- 
vited by “construction rings” of railway officials and by rolling 
slock companies who received extravagant prices by favountism, 
brought about a condition where the roads were no longer able 
to meet the demands of their stockholders for returns on the m 
vestment without imposing rates thit the Western farmer deemed 
extortionate In the comi^etitive development of these roads and 
in the struggle of business corporations and localities with each 
other, the roads also discnminated between persons and places 
This condition chiefly accounted for the political unrest which 
manifested itself m the West in the so-called “Granger” move- 
ments of the ’70s 

“Granger” Movement — The farmers felt the pressure of the 
unsettled currency, taxes were very heavy, the protective tanft 
seemed to them to bear unduly upon the producers of crops which 
(xccedtd the home consumption and had to seek the foreign mar- 
Ivcts The price of Indian corn, wht at and cotton in the early ’70s 
tended to fall as production rose, so that the gold value of the 
total crop was not greatly mcreased dunng the decade after the 
war, in spite of increase of production Dissatisfaction with their 
share in the prosperity of the country, and especially with the 
charges of middlemen and transportation companies, discontent 
with the backwardness of rural social conditions, and a desire for 
1‘irgpr political influence, all aided m fostering the growth of organ- 
izations designed to promote the farmers’ interests The most 
influential of these organizations was the Patrons of Husbandry, 
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which was founded in 1867 and spread chiefly after 1872 by local 
clubs or “granges,” especially in the West and South 
The height of the movement was reached in the autumn of 1874 
It threatened the disruption of the old political parties m most 
of the Middle Western States By holding the bahnet of powei 
the Grangers secured legislation in many ot Ihtst Stiles tixccl 
maximum railway rates and provided for regulation thiough com 
missions In the reaction after the panic of 1873 (when marlv i 
fifth of the railway mileage of the United Statts had passed into 
the hands of receivers) many of the “Granger laws’ were re 
pealed, the regulation was rendered nominal md the railwa\s 
more than regained their political power yet the agitition hid 
established the important principle, sinctioned by decisions of 
the Supreme Court, that the railways were common earners sub 
ject fully to public regulition so far as it was not confiscatory 
The movement for regulation of interstate commerce by congres 
sional legislation was begun it this time under the leadership of 
congressmen from the Gringcr States later efforts were moic 
wisely considered and more effective but the rural democraev 
showed its opposition to the increasing politic il influenii of 
capital, to special privileges and to the attempts of corporations 
to avoid public control periodically thereat ter 
Tweed Ring — The presidential election of 1872 took place m 
the midst of this Western uphe wal At the sime time in the 
South the reform Republicans and Demoeiats were uniting under 
the name of Conservatives ’ against the carpet bag rule and con 
trol was passing into their hands A reform movement was letivt 
against the evident corruption m nation il and municipal adrnmis 
trations, for Grant s trust m his appointees was grossl> violated 
The Tweed ring wis systematically looting New \ork city, ind 
prior to Tweed s indictment m 1871 it was acquiring large jKiwei 
in StaU legislation Civil service reformers men of moderate 
views with respect to reconstruction many war Demoents who 
had adhered to the Union Party, and tanlf reformers began to 
break away 

Grant Reelected — The liberal Republic in movement start 
ed in Missouri, and a national convention was called to meet 
at Cincinnati on M i> 1 1872 Their platform attacked the cor 
ruption of civil service by the Administration supported the 
results of the war as embodied in the hst three amendments and 
dem Hided amnesty and local civil government for the South It 
opposed further land grmts to railways, l)ul denounced rtpudi 
ation and dem mded specie payments m terms which excluded from 
its support the advocates of inflation of the currency This eftort 
to combine the opponents of Grint s Administration was wieckcd 
by the nomination of Horace Greeley, a strong protectionist who 
did not command the conliclencc of the masses of the disaffected 
Although endorsed by the Democrats, Greeley was defeated by 
Grant who rm on the record of the Republican Party which now 
dropped the word Union from its name Greeley died before the 
electoral count, the Demoents won only the States of Maryland 
Kentucky, Missoun, Icnnessee, Georgia and Texas, the votes of 
Louisiana and Arkansis being thrown out 
Panic of 1873 — The enormous cost of the wir, the excessive 
railway building, ovet tnding, and inflated credit and fluctuating 
currency, the sinking of capital m opening new farming lands and 
m readjusting manufactures to new conditions brought their re 
suits in the panic of 187^, precipitated by the failure (Sept 18) 
of Jay Cooke, the financier of the Northern Pacific railway 1 or 
over live years the nation underwent a drastic purgation, railway 
building almost ceased and so late as 1877 over i8% of the rail 
way mileage of the n ition was in the hands of receivers The iron 
industry was prostrated md mercantile failures for four years 
amounted to $775000000 At the close of the period there wis 
d replacement of partnerships and individual businesses by corpo 
rations, but in the interval political unrest was m the foreground 
Credit Mobilicr — ^The charges that congressmen had been 
bribed by stock m the Credit l^lobiher, a construction eompiny 
controlled by Union Pacific stockholders, led to a congressional 
investigation which dimiged the reputations of prominent Re 
publicans, including Vice President Schuyler Colfax but the same 
Congress which investigated this scandil voted itself retro letive 
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increases of salary, and this “back-pay grab” created popular in- 
dignation Evidences of fraud and corruption in revenue coUec 
tion under the “moiety system,” and the general deraoraliaation 
of the civil service continued The demand for relief from the 
stnngency of the crisis of 1873 expressed itself in the so-called 
Inflation Bill (passed Apnl 1874) providing a maximum of $400,- 
000,000 for greenback issues This was vetoed by Grant, but he 
later signed a bill accepting as a maximum the existing greenback 
circulation of $382,000,000 This compromise was satisfactory 
neither to contractionists nor greenbackcrs 

Republicans Lose Congress. — The “tidal wave” in the con- 
gressional elections of 1874 was the result of these conditions It 
marked a political revolution The House of Representatives, 
which exhibited a two thirds Republican majority in 1872, showed 
an opposition majority of about 70, and the Senate was soon to 
be close Such Republican strongholds as Pennsylvania, Ohio and 
Massachusetts went over to the Democrats m the State elections, 
while in the gram-raising States of the Middle West the Grangers 
were holding the balance of power, and m the South the Repub- 
lican Radicals remained in force in few States and only by the 
use of Federal troops President Grant in his message of Dec 
1874 acknowledged that public opinion was opposed to this use of 
force, but declared that without it negro suffrage would be worse 
than a mockery Thus by the year 1874 the era of triumphant 
Repubhcanism and reconstruction was closing The leaders per- 
ceiving power about to pass from them rapidly enacted a series of 
party measures before the meeting of the newly elected Congress 
Under the leadership of Senator John Sherman an act was passed 
(Jan 14, 1875) providing for resumption of specie payments on 
Jan I, 1879, gradually contracting greenbacks to $300 000,000 and 
compensating this by expanding the circulation of the national 
banks 

In the field of the tanff a similar policy was followed The 
act of 1870 had somewhat reduced duties on tea, coffee, sugar and 
iron, but under Western pressure in 1872 the Republican Congress 
had consented to a 10% reduction on most classes of goods m 
order to save the general system of protection On the tve of 
their relinquishment of full power the Republicans (March 3, 
1875) repealed the Tariff Act of 1872, increased the duties on 
molasses and sugar and increased the revenue tax on tobacco and 
spirits Thus the tanff was restored to the war basis, before the 
incoming Democratic House could block the advance Similarly 
on March i Congress passed a Civil Rights Act, milder than the 
measure for which Sumner had fought so long, guaranteeing equal 
nghts to the negroes in hotels, public conveyances, and places of 
amusement and forbidding the exclusion of them from juries 
An effort to pass a new force bill levelled against the intimidation 
of negro voters f uled By these measures the Republicans placed 
the important features of their policy where they could be over- 
turned only by a Democratic capture of Presidency and Senate 

Supreme Court Decisioos. — In the midst of these changes the 
Supreme Court handed down decisions undoing important por- 
tions of the reconstruction system by restraining the tendency of 
the nation to encroach on the sphere of the State , and restricting 
the scope of the recent constitutional amendments On April 14, 
1873, in the Slaughter House cases, the courts held that the 
amendments were pnmanly restrictions upon the States for the 
protection of the freedom of the coloured man, rather than ex- 
tensions of the power of the Federal Government under the defini- 
tion of United Stales citizenship, and that general fundamental 
civil nghts remained under State protection In the case of the 
United States v Reese, decided March 27, 1876, the court de 
dared parts of the act of 1870 (which provid^ for the use of 
Federal force to protect the negro in his right to vote) unconsti- 
tutional, on the ground that they did not specify that the denial 
of suffrage must be on the sole ground of race or colour A rea- 
sonable prc-requisite, such as a poll tax, for voting was permis- 
sible The South later took advantage of this decision to restrain 
negro suffrage indirectly In United States v Cruikshank (1876) 
the court held that the amendments to the Constitution left it 
still the duty of the State rather than of the United Stales, to 
protect its citizens even when whites had mobljed the negroes 


< 

In 1883 the court declared the conspiracy clause of the Ku-Klux 
Act unconstitutional and restricted the application of the law to 
acts of a State through its officers and not to private citizens In 
the same year it declared the Civil Rights Act of 1875 mvahd 

In 1875 President Grant refused the appeal of the “carpet-bag 
ger ’ Gov Adelbert Ames of Mississippi to be supported by troops, 
whereupon Ames resigned his office into the hands of the Con 
servatives The Mississippi plan of general intimidation of ne 
groes to keep them from the polls was followed m Louisiana, South 
Carolina and Flonda which alone remained Republican Thus 
steadily the radical reconstruction policy and Republican control 
of the South were bemg reversed It was made clear that negro 
suffrage could be enforced upon the South only by military rule 
which could no longer command Northern sympathy or the sane 
tion of the Federal court Northern interest mcreasmgly turned 
to other issua6, and especially to discontent over admimstrative 
corruption 

Corruption. — ^The spoils system had triumphed over the ad 
vocates of civil service reform to such an extent that Grant aban 
doned the competitive system in 1875 on the ground that Congress 
did not support him m the policy Enormous frauds in the collec 
Uon of the internal revenue by the whisky ring with the conniv 
ance of Federal officials were revealed in 1875, and at about the 
same time, secretary of War William W Belknap resigned to 
avoid impeachment for corruption m the conduct of Indian affairs 
The enforced resignation m 1876 of secretary of the Treasury 
Benjamin H Bristow, after he had successfully exposed the 
whisky nng, and of postmaster-general Marshall Jewell, who 
had resisted the spoils system m his department, tended to dis 
credit the Administration Blame, the leader of the Republicans 
m the House of Representatives, fell under suspicion on account 
of his earlier relations with the Little Rock and Fort Smith and 
Northern Pacific railways which left it doubtful, in spite of his 
aggressive defence, whether he had not used his influence as 
Speaker in previous Congresses to secure pecuniary advantages 
from land grant railways 

Campaign of 1876 — ^Thus the campaign of 1876 approached, 
with the Republicans divided mto (i) steadfast supporters of the 
Grant Adm mist ration, (2) a discontented reform wing (which 
favoured ex-Secretary Bristow), and (3) an mtennediate group 
which followed Blame This statesman made a bold stroke to 
shift the fighting which the Democrats planned to make against 
the scandals of the Administration, to the old time war issues 
By proposing to exclude Jefferson Davis from amnesty, he goaded 
Southern congressmen into indiscreet utterances which fanned 
anew the fires of sectional animosity A compromise candidate 
was selected in the person of Gov Rutherford B Hayes, of Ohio, 
who had vigorously opposed the greenback movement m his 
State, and whose life and character, though little known to the 
general public made him acceptable to the reform leaders of the 
party The Democrats, demanding reform, economy, a revenue 
tanff and the repeal of the resumption clause of the act of 1875 
chose the reform governor of New York, Samuel J Tilden, as 
their candidate The Independent National, or Greenback, Party, 
which was to develop rapidly m the next two years, nominated 
Peter Cooper, a New York philanthropist, and demanded the 
repeal of the Resumption Act, and the enactment of a law pro 
viding a paper currency 

Hayes Elected. — ^The election proved to be a very close con 
test Tilden, according to the count of both parties, had a plu 
rality of over 250000 votes, and at first the leading Republics 
journals conceded his election He had earned New York, Indiana, 
New Jersey and Connecticut and, by the Democratic count, the 
solid South But the Republican headquarters claimed the elec 
tion of Hayes by one electoral vote, based on the belief that the 
States of South Carolina, Florida and Louisiana had gone Re 
pubbean Since these States were in the midst of the transition 
from negro to white Government, and elections were notorioub 
for fraudulent practices, a senous question was raised, first as to 
the proper authority to count the electoral vote, and second, how 
far It was permissible to go behind the returns of the State authori 
ties to ascertain the validity of the canvass of the votes m 
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State The pohtical capacity and moderation of the nation were 
severely tested, but in the end a characteristic Amencan solution 
was found by the creation of an electoral commission m which 
five associate justices of the Supreme Court were joiricd with an 
equal number of representatives from each of the two houses of 
Congress The result was that this commission refused to “go be- 
hind the returns/' and Hayes was declared elected by one vote To 
prevent the threatened danger of a fihbuster by Democrats of the 
House of Representatives against the completion of the count until 
after legal date for the inauguration of the President, Hayes’s 
friends agreed with leading Democrats that he would withdraw the 
Federal troops from Louisiana 

Thus a new era began under a moderate and reforming Repub- 
lican President, a close Repubhcan Senate and a Democratic 
House of Representatives The Southern question was not settled, 
but other issues of an economic and social nature increasingly 
forced themselves to the front During the do-sen years that fol- 
lowed Hayes’s inauguration neither party held complete possession 
of both the executive and the two houses of Congress His own 
moderate character, the conditions of his election and the check 
imposed during the first two years by a Democratic House of 
Representatives (and during the second two years by an opposi- 
tion in both houses) made the period of Hayes’s Administration a 
transition from the era of reconstruction to the era of dominant 
economic and reform agitation 

When he withdrew the troops which sustained the Repubhcan 
Governments in Louisiana and South Carohna, those States re- 
turned to the rule of the white Democrats In the Congress elected 
m 1878 the former slave States chose loi Democrats to the House 
of Representatives and only four Republicans Leading Repub 
licans like Blame protested vigorously against the policy, declaring 
that the men who saved the Union should govern it, and on the 
other hand the Democrats in Congress added “riders” to appro- 
priation bills designed to starve the Administration into complete 
cessation of the use of troops and Federal deputy marshals at 
Southern elections Due to this policy extra sessions had to be 
summoned m 1877 and 1879 fo provide supphes for the Govern- 
ment Hayes assisted his party by vetoing these coercive attempts 
of the Democrats and it was not until later that Federal attempts 
to supervise Southern elections entirely ceased 

Civil Service Reform — ^As his early policy toward the South 
had dissatisfied many of the leaders of his party, his opposition to 
the spoils system alienated others In 1877a Civil Service Reform 
Association was formed in New York and extended to other 
States In June 1877 President Hayes issued an executive order 
against the participation of Federal officers in political manage 
ment, and he furnished evidence of his sincerity by removing 
Alonzo B Cornell, the naval officer of New York, who was also 
chairman of both State and national Republican committees, and 
Chester A Arthur collector of the port of N( w York As both 
were friends of Senator Roscoe Conklmg of that State, the leader 
of the Grant men, this was a bold challenge The “Stalwarts” 
answered it by securing the nomination of Cornell as governor of 
New York and Arthur as vice-president of the United States 

Finance$i — ^The monetary question rose to primary im^xirtance 
it this time Hayes himself had campaigned m Ohio successfully 
against the greenback movement, and he chose as his secretary 
of the Treasury, John Sherman, whose long service as chairman 
of the finance committee had made him familiar with conditions 
and influential with moderate men The per capita circulation of 
the nation had fallen from $20 57 m 1865 to 5^ m 1877 and 
was still declining The remarkable mcrease in the production of 
silver, as the new mining regions were opened, was accompamed 
by a fall in its ratio to gold from 15 to one in i860 to 17 to one 
m 1877 Congress had, in 1873, passed an act dropping the stand- 
ard silver dollar from the list of coins , but though the significance 
of this omission of a com not widely circulated passed almost un- 
noticed at the moment, the demonetization of silver was after- 
ward stigmatized as a eonspiracy, “the crime of 1873 ” As the 
date (Jan i, 1870) for the redemption of the greenbacks in specie 
approached, demands were renewed for the replacement of na- 
tional bank-notes by greenbacks, for the postponement, or aban- 


donment of resumption, for the free comage of silver, and for the 
use of silver as well as gold m payment of bonds redeemable m 
“com ” Sectional grouping of debtor agamst creditor regions, 
rather than party alignment, showed itself in the votes, for each 
party had its “soft money” as well as ‘ hard money” followers 

A monetary commission, appointed m 1876, reported in 1877, 
but without agreement or real influence upon the country The 
president took strong ground agamst free coinage and agamst the 
payment of bonds in silver, but the House of Representatives 
passed the measure, known as the Bland bill, for the free coinage 
of silver, by a vote of 163 to 34 In the Senate this was amended 
and as it finally passed both houses it was known as the Bland- 
Allison Act after the two leaders, the Democratic representative 
from Missouri and the Republican senator from Iowa This com- 
promise was earned over the veto of President Hayes and became 
a law I eb 28, 1878 In the vote of Feb 15, all but one of the 
senators from New England, New York and New Jersey opposed 
it, while the States west of the Alleghenies furnished only four 
opposing votes The law restored the legal tender character of 
the silver dollar and authorized the secretary of the Ireasury to 
buy silver bulhon at the market price, to an amount of not less 
than $2,000,000 nor more than $4,000,000 per month, and to com 
the bullion into silver dollars 

Hardly had the Bland Allison compromise been effected on the 
silver issue when an act was passed (May 31, 1878) forbidding the 
further retirement of greenbacks, which remained at $346,681,000 
Substantiallv the same sectional alignment was followed m the 
vote on this bill as m the silver votes Not satisfied with this legis- 
lation, nearly 1,000,000 voters cast their ballots for Greenback 
Party candidates at the congressional elections in the autumn of 
1878 The preparations of Secretary Sherman had been so care- 
fully made, and the turning tide of trade brought com so freely 
to the United States, that before the date of resumption of specie 
payments a gold reserve had been accumulated to the amount of 
$133,000,000 m excess of matured liabilities and the greenbacks 
rose to par before the date of redemption 

Election of 1880 — In the campaign of 1880, Hayes and Tilden 
both declined to stand for renomination Thus the issue of the 
“fraud of 1876,” which the Democratic platform called the para- 
mount issue, was subordinated Nor was it possible for the Repub- 
licans to force the tariff question into a commanding position, for 
although the Democratic platform declared for a tariff for revenue 
only, a considerable wing of that party led by Samuel J Randall, 
of Pennsylvania, favoured protection Gen Winfield S Hancock, 
a distinguished soldier m the Civil War, whose nomination for 
the Presidency by the Democrats was designed to allay Northern 
distrust, refused to make the tariff a national issue The recent 
adjustment of the monetary question and return of prosperity rele- 
gated the discussion of the currency also to a subordinate place 

The Republicans after a heated convention in which the fol- 
lowers of Grant, Blame and Sherman, fought each other to a 
deadlock, selected Gen James A Garfield of Ohio, who was 
political manager for Sherman in the convention This was a blow 
to the Grant, or “Stalwart” wmg, which was, however, partly pla- 
cated by the nomination of Arthur for the vice presidency Gar- 
field’s popular plurality was only a little over 7,000 out of a total 
vote of over 9,000,000, but his electoral vote was 214 to Hancock s 
155 The area of the former slave States marked the boundaries 
between the Repubhcan and the Democratic States, except that 
Hancock also earned New Jersey, Nevada and California The 
Republicans won the elections for the House of Representatives 
which would meet m 1881, and the Senate was at first nearly 
evenly divided, two independents holding the balance In the en- 
suing four years party lines were badly broken, factions made bit- 
ter war upon each other, and the mdependent reformers or ‘ Mug- 
wumps” grew m numbers The selection of Blame as secretary 
of State committed Garfield to the anti Grant wmg, and the 
breach was widened by his appointment of the collector of the 
port of New York agamst the protests of Roscoe Conklmg and 
Thomas C Platt, the “Stalwart” senators from New York They 
resigned, then sought re election m order to vindicate the right of 
senatorial recommendation, but were defeated 
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Garfield Assassinated^In the midst of this excitement the 
President was assassinated by a disappointed office-seeker of un- 
sound mind Vice President Arthur, who succeeded Garfield m 
Sept 1 88 1, by his tact and moderation won the admiration of 
former opponents, but the bad crops in i88i and the dissatisfac- 
tion with boss rule among independent voters caused a Democratic 
victory in the congressional campaign of 1882 

Legislative Acts* — Garfield s assassination had given new im- 
petus to the movement against the spoils system, a National Civil 
Service Reform League had been organized m i88i, President 
Arthur presented the question in his message of December of that 
year, and m 1882 George H Pendleton a Democratic senator 
from Ohio, urged the subject upon the attention of Congress 
Stimulated by the elections of 1882 Congress passed an act (Jan 
16, 1883) authonzing the President to appoint a commission to 
classif> certain of the Federal employees, and providing for ap 
pointment and promotion within this classified list by com- 
petitive examination Congressional recommendations for these 
offices were not to be received, and political assessments for cam- 
paign purposes were forbidden This was an effective beginning 
in the purification of the civil service, but the evil of assessment 
of employees was succeeded by the evil of soliciting campaign con- 
tributions from corporations interested m legislation The exten 
Sion of the competitive list proceeded gradually through succeed 
mg Administrations The Edmunds Anti Polygamy Act (1882) 
was levelled at the Mormons and the Chinese Exclusion Act was 
passed at the demand of labour, after a long agitation m 1882 the 
way having been prepared by the Treaty of Peking in 1880 Bills 
to this effect had been vetoed by Hayes and Arthur as violative of 
international agreement, but the desire of the politicians to win 
the California vote, and the compromise by which the exclusion 
was limited to ten years finally carried the measure, and the 
Supreme Court (1889) held it constitutional 

Surplus Revenues — From 1879 to 1890 the Treasury showed 
a surplus of revenue over expenditure This furnishes the explana- 
tion of much of the legislation of that period It led to extrava- 
gant appropriations, such as the Arrears of Pensions Act of 1879, 
and the Rivtr and Harbor Act of 1882 providing for the expendi- 
ture of more than $18,000000 which was passed over the veto 
of Arthur Appropriation bills were merely constructed in various 
committees of Congress under a system of bargaining between in- 
terests and sections with primary reference to the political for- 
tunes of the congressmen 

The surplus also strengthened the demand for a reduction of the 
tariff A tariff commission composed of men friendly to protec- 
tion, appointed m 1882, proposed an average reduction of 20 to 
25% Nevertheless, in the act as passed in 1883 duties were in- 
creased in general on those protected articles which continued 
to be imported in large volume, especially on certain woollen 
goods and about two thirds of the imported cotton goods, and on 
iron ore and some stet 1 products, while they were lowered on finer 
grades of wool and cheaper grades of woollen and cotton fabrics, 
etc It was unsatisfactory to large portions of both parties and did 
not materially lower the revenue, but the act of 1883 made ex- 
tensive reductions m internal taxes As the Senate had just fallen 
into the hands of the Republicans, and the House would not be- 
come Democratic until the new Congress met, this protective 
law gave the Republicans the advantage of position Moreover, 
the Democrats were themselves divided, 19 Representatives voting 
with the Republicans on the act of 1883 In the next Congress 
(1884), when the leaders made an attempt to rally the Demo- 
crats to show their position by passing a bill for a horizontal 
reduction of 20% in general, 41 Democrats voted against the bill 
and prevented its passage through the House 

Election of 1884 — ^Thus the campaign of 1884 found both 
parties still lacking unity of policy although it seemed possible 
that the tariff might become the touchstone of the contest The 
Republicans challenged the independents by nominating Blame, 
whose record was objectionable to many reformers, and who had 
been chiefly identified with the reconstruction politics The 
Democrats, taking advantage of the situation, nominated Grover 
Cleveland of New York He had won approval by his reform ad- 


ministration as mayor of Buffalo and as governor of New York 
during the past two years, when he had shown an independence of 
party ^‘bosses” and had convmced the public of his sincerity and 
strength of character He represented conceptions and interests 
which had grown up since the war, and which appealed to a new 
generation of voters The platform emphasized the idea that *'new 
issues are born of time and progress,” and made the leading ques 
tion that of reform and change in Administration, lest the con 
tinued rule of one party should corrupt the government On the 
question of tariff the Democrats took a conservative attitude, cm 
phasizing their desire to promote healthy growth, rather than to 
injure any domestic industries, and recognizing that capital had 
been invested and manufactures developed in reliance upon the 
protective system Subject to these limitations, they demanded 
correction of abuses The Greenbackers nominated Gen Ben 
jamm F Butler of Massachusetts, recently chosen governor of 
that State on the Democratic ticket, but he polled only 175,000 
votes John P St John, the candidate of those who would prohibit 
the liquor traffic, secured 150,000 votes, an unprecedented gam 
Cleveland President. — ^The campaign abounded m bitter per 
sonalities, and the popular vote was close, Cleveland’s plurality 
being only 23,000 The great State of New York, with electoral 
votes enough to have turned the scale, was carried by the Demo 
crats by only a few more than 1,000 votes out of a total of over 
1,000,000 Cleveland’s electoral majority was 37 The election 
was nevertheless recognized as making an epoch For the first 
time since victory came to Lincoln and the Republicans on the 
eve of the Civil War, nearly a quarter of a century earlier, the 
country had entrusted power to the Democrats, although over 
two thirds of their electoral vote came from the former slave 
States New York, Connecticut, New Jersey and Indiana consti 
tuted their Northern territory Perhaps the most significant thing 
about the result was the evidence that in the North political and 
sectional habits and prejudices were giving way among a sufficient 
number of independent voters, responsive to strong personal 
leadership on reform issues, to turn the political scale The tran 
sition from war issues which began in 1872, and became marked in 
1876, was completed by the election of Cleveland in 1884 
Dunng the first half of his term President Cleveland had tht 
opposition of a strongly Republican Senate In the second half 
the Senate remained Republican by a majority of two, and the 
House continued Democratic His civil service policy naturally 
met severe criticism not only from his party foes, but also from 
the spoils men among his Democratic followers, who desired a 
clean sweep of Republican office-holders, and from those of his 
independent supporters who looked to him to establish the serv 
ice on a strictly non partisan basis The outcome of the first two 
years of his Administration was that, of the entire body of 
Federal office-holders, two-thirds were changed and the obnoxious 
Tenure of Office Act was repealed, thus leaving the President 
the right of removal without presenting his reasons Nevertheless 
there was a gam, for the criticism by the Republicans placed 
them on record against the former spoils system, Cleveland some 
what checked the political activity of officeholders, and before 
leaving the Presidency he transferred the railway mail service to 
the classified list requinng competitive examination 
The transition of executive power for the time to the Demo 
cratic Party, however much it impressed the imaginations of tht 
pubhc, as the end of an era, was not so significant as the national 
growth and expansion in the decade between 1880 and 1890 
whereby forces were set loose which determined the characteristics 
of the succeeding penod Between these years the nation grew 
from about* 50,000,000 to over 62,000,000 The Middle West, or 
North Central group of States, gamed nearly 5,000,000 and the 
Western division over 1,250,000 West of the Alleghenies alto 
gether more than 8,000,000 souls had been added, while the old 
Eastern States gamed but 4,000,000 In 1890 the North Central 
division alone had achieved a population nearly 5,000,000 greater 
than that of the North Atlantic, while the trans-Allegheny region 
surpassed the whole East by about 10,000,000, and the numbers of 
Its representatives in House and Senate placed the political destiny 
of the nation in its hands 
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VARIED SCENERY IN WESTERN UNITED STATES 

1 View of Ihe Cathedral rocki in the Black Hllli of South Dakota 5 Where the Jefferson Madiion and Gallatin rivers form the Missouri river 

2 Cattle ranch near Bozeman Mont showing peaks of the Rockies »iear Three Forks Montana 

3 View of the Cascade mountains Washington Forest ranch in foreground ^ Volcanic cone and lava wall near Bend Oregon 

4 Grand Canyon of the Colorado river Arizona 7 View of the desert country around Ft Bowie Arizona 
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The West — One of the most important reasons for the whole- 
sale taking up of Western resources in these and the following 
years was the burst of railway building subsequent to the mterrup 
tion of the panic of 1873 The eager pioneers pushed into western 
Kansas and Nebraska as they had into the northern Ohio valley 
a half century before Nebraska giew from a population of 
123,000 m 1870 to nearly 500,000 m 1880 and to over 1,000,000 
HI 1890 From about 333,800 m 1870, Kansas rose to almost 
I 000,000 m 1880, and to nearly 1,500,000 m 1890 The railway 
had “boomed” the Golden West and a cycle of abundant rams 
btcmtd to justify the belief that the Great American Desert” was 
I myth Thus settlers borrowed money to secure farms beyond 
the region of safe annual rainfall under the agricultural methods 
of traditional pioneering Swift disappointment overtook them 
if ter 1886, when droughts and grasshoppers ruined the crops 
and turned back the tide of Middle Western colonists until the 
western parts of these States were almost depopulated, Kinsas 
alone losing one seventh of its population, nor did prospenty 
return for a decade 

As the column of settlement along the Ohio valley had ex 
tended its Hanks into the old North west between the Ohio and 
the Great Lakes, and into the old South west of the lower Missis- 
sippi after the wir of 1812, so the later pioneers by railway 
trains began to take possession of the remoter and vaster North 
west and South west The ‘ granger roads,” centring in Chicago, 
thrust their lines out to develop wheat farms in interior Iowa, 
Minnesota and the Dakotas where the virgin soil of the prairie 
farms brought returns that transferred the wheat belt to this 
new land of promise, and by competition forced the older wheat 
-ireas to develop varied agriculture The introduction into the 
Minneapolis mils of the recently invented steel roller system of 
making flour not only built up a great flour industry there but 
created a demand for the hard wheat suited to the North western 
prairits The pine forests of Michigan Wisconsin and Minnesota 
were exploited in the same era 

A more impressive movement was in progress as additional 
trans continental railways were extended from the frontier to 
the Pacihc In 1870 for 1 000m west of Duluth at the head 
of Lake Superior, along the line of the projected Northern 
Pacihc railway there were no cities or little towns Relying upon 
its land grant and upon the undeveloped resources of the vast 
tributary region, the railway after halting for a few years sub 
sequent to the panic of 1873 at Bismarck on the Missouri rushed 
its construction to Seattle and was opened in 1883 The Great 
Northein, a product of the vision and sound judgment of James 
J Hill started from St Paul without a land grant and reached 
Puget sound m 1893 Thus a new industrial lone had been brought 
into existence Colorado had become a State m 1876 in 1889 
North Dakota, South Dakota Washington and Montana were 
admitted as States and the next year Idaho and Wyoming were 
added The Western political forces, especially the friends of 
silver, were thus given the balance of power m the Senate 

As a new North west was opened by the completion of the 
Canadian Pacific (i88s), the Northern Pacific (1883) and the 
Great Northern (189^), so the new South west was entered by 
the completion of the Southern Pacific from New Orleans across 
lexas. New Mexico, Arizona and southern California to San 
Irancisco by 1883 In 1883 <1180 fbe lines which became the 
Atchison, Topeka and Santa Fe extending from the lower Mis 
souri valley, with St Louis and Kansas City as important termi- 
nals through south-eastern Colorado, northern Arizona and New 
Mexico, reached the same goal The Denver and Rio Grande 
bpened new mining areas between Denver and Ogden 

Not only additional mines were reached by these lines, but 
a great cattle country, recently the habitat of the bison and 
the Indian, was opened All the large cities commanding the 
approaches to this country developed packing industries, but 
Chicago especially profited South«-eastern Texas was the onginal 
home of these cattle ranches, but the driving of herds to supply 
the miners of the Rocky Mountains revealed the fact that the 
whole bison country was capable of supporting range cattle, and 
the practice grew of driving the stock to the feeding ground of 


the north and returning The height of the movement along the 
cattle trail, which m its largest extent ran through the public 
lands of the great plains from Texas to the Dakotas and Mon 
tana, was reached in 1884 In that period cattlemen fought over 
the possession of the range, controlled vast tracts by seizing the 
approaches to the water supplies under perversion of the land 
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On the north line the land rush to Oklahoma in tsss 

Sine* 1834 the land compriiing the present state of Oklahoma had been in 
the possession of Indian tribes In 1889 the Federal government purchased 
a title to a large tract and a proclamation was issued that at noon on April 
22nd this land would be opened to homestead settlement More than 20 000 
people were on the border at the appointed hour 

laws, fenced m the public domain, either defiantly or by leases 
from land grant roads and called out proclamations of Presidents 
from Hayes to Cleveland The steady advance of the farmer 
and protective measures igamst the spread of the cattle disease 
known as Texas fever gradually prevented the continuance of the 
trail, and ultimately broke down the system of great ranches 
About 1870 shipment of live stock from Chicago had become 
significant, and withm a decade the refrigerator car revolutionized 
the packing industry by making possible the shipment of dressed 
beef not only to the markets of the Eastern United States but 
even to Europe The value of slaughtering and packing industries 
m the United States increased from less than $30 000 000 in 1870, 
to $564 000 000 in 1890 

Another important revolution in American economic life was 
effected by the opening of new iron mines, the growth of the 
steel and coal industry and the rise of an extraordin try internal 
commerce along the Whole length of the Great Lakes By 1890 
the output of pig iron m the United States surpassed that of 
Great Britain having doubled since 1880 The full meaning of 
the revolution is seen in the fact that by 1907 the United States 
produced more pig iron and steel than Great Britain, Germany 
and France combined As a result of the growth of the wheat 
lumber and iron-ore production of the North west, the traffic 
along the I ooora of the Great Lakes grew (chiefly after 1890) 
by leaps and changed from wooden sailing vessels to steel ships 
driven by steam The traffic through the Siult Ste Mane canal 
came greatly to exceed that through the Suez canal 
The New South — ^The South shared m these industrial trans- 
formations Not only did white labour produce an increasing 
proportion of the cotton crop but cheap white labour came from 
the uplands to cotton mills situated at the water powers This 
with the abundant supply of raw matenal enabled the South to 
develop cotton manufacture between 1880 ind 1890 on a scale 
that threatened New England s dominance The southern Ap- 
palachians began to yield their treasures of coal and iron , northern 
Alabama became one of the great centres of the iron industry and 
the South produced nearly 400,000 tons of pig iron m 1880 and 
3 500,000 20 years later By 1890 the production of coal iron- 
ore and pig iron m this section was as great as that of the United 
States in 1870 The value of the products of manufacture m the 
South rose from $3^8,000,000 m 1880 to $i 184 000000 in 1900 
The exploitation of the long leaf pine forests also attracted 
Northern capital Fruit and truck gardening grew rapidly and 
the South began to exhibit traits of mdustrial development 
famihar m the North and West The negro problem continued to 
hold the South as a whole to the Democratic party 
Industrial Changes* — ^The opportunities opened to capital 
by these forces of growth m the West and South, as well as the 



822 

general influence of an age of machine production, led to trans- 
formations in the Eist which brought new difficulties for political 
solution The East began to exhibit characteristics of other long- 
settled countries where increasing density of population and 
highly developed industry are accompanied by labour troubles 
To capital the opening resources of the West, and the general 
national prosperity after 1879, offered such inducements that 
Urge scale production by corporations became the order of the 
day The forces which had exhibited themselves m increased 
manufacture and railway development between the Civil War and 
the panic of 1873 *^ow found expression in a general concentration 
of industries into fewer plants with vastly greater capital and 
output, m the combination of partnerships into corjxirations, and 
of corporations into agreements and trusts to avoid competition 
and to secure the needed capital and economies for dealing with 
the new problems of industrial magnitude Western farming 
competition led to the actual abandonment of much inferior land 
m N(w England and to agricultural disadvantages m the Middle 
States As agriculture became less attractive and as industrial 
demands grew, the urban population of the East increased at the 
expense of the rural The numbers of cities of the United States 
with more than 8,000 people nearly doubled between 1880 and 
1890, by 1900 the urban population constituted a third of the 
total this phenomenon was especially marked in the North 
Atlantic division, where, by 1900, over half the population was 
in cities of more than 8,000 inhabitants 

In similar fashion concentration of mdustry in large establish- 
ments was in progress In 1880 nearly 2,000 mills were engaged 
m the woollen mdustry, in 1890 not many more than 1,300 
Lven more marked was the change m iron and steel, where large 
scale production and concentration of mills began to revolutiomze 
this fundamental industry and other lines of production showed 
the same tendency The anthracite mines of Pennsylvania fell 
into the possession of seven coal carrying railways which became 
closely allied in interest In most of the important industries the 
tendency of large organizations to subject or drive out the small 
undertakings became significant Already the railways to avoid 
“cut-throat competition” had begun to consolidate, to form rate 
agreements and to “pool” their earnings 
Interstate Commerce Act. — ^The Cullom bill as enacted into 
the interstate commerce law of Feb 4, 1887, was framed to pre- 
vent unjust discriminations by the railroads between persons, 
places and commodities, the tendency of which was to foster 
monopoly The law forbade discriminations and pooling, made 
a higher charge for a short haul than for a long haul over the 
same road illegal, required pubhcity of rates, and provided for 
a commission to investigate and fine offenders But the decisions 
of the commission were reviewabJe by the Federal courts and the 
offender could be coerced, if he refused to obey the commission, 
only by judicial proceedings The commission was empowered 
to provide uniform accounting and to exact annual reports The 
principle settled by the law was an important one, and marked 
the growing reliance of the former individualistic nation upon 
Federal regulation But the difficulties by no means disappeared, 
the Federal judiciary refusing to accept the findings of the com- 
mission on questions of fact, retried the cases, and the Supreme 
Court overruled the commission on fundamental questions, and 
narrowed the scope of the act by interpretation 
Social Unrests — ^Labour exhibited the tendency to combination 
shown by capital The Knights of Labor, founded m 1869, on 
the basis of “the individual masses” instead of the trades unions, 
and professing the principle that “the injury of one is the concern 
of all ” grew from a membership of about 100,000 in 1885 to 
730,000 in 1886 The number of strikes m 1886 was over twice 
as many as in any previous year In one of the strikes on the 
Gould railway system 6,000m of railway were held up In New 
York Henry George, author of books proposing the single tax on 
land, ran for mayor of the city and received 68 000 out of 119,000 
votes At the same time socialistic doctnnes spread, even among 
Western farmers But sympathetic strikes, anarchistic outbreaks, 
and drastic plans for social change did not appeal to the people j 
as a whole The Knights of Labor began to spht, and the I 
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unions, organized as the American Federation of Labor, began 
to take their place with a less radical membership President 
Cleveland broke with precedents in 1886 by sending in the first 
message on labour, m which he advocated, without success, a 
labour commission to settle controversies A national bureau of 
labour to collect statistics had been established in 1884, State 
legislation increasingly provided for arbitration of labour dis 
putes, and regulation of factories and child labour 

Early m 1885 a law had been enacted forbidding the impor 
tation of labour under contract, and m 1888 the Chinese Ex 
elusion Act was continued Immigration was exceptionally large 
in the decade from 1880 to 1890, amounting to about 5,250,000 
as compared with 2,800,000 for the previous decade But a large 
number of these new comers settled on the newly opened lands 
of the Middle West By 1890 the persons of German parentage 
m the Middle West numbered over 4,000,000 Minnesota held 
373 000 persons of Scandinavian parentage The Irish constituted 
the largest element among the English speaking immigrants The 
population of foreign pircntige amounted to one third of the 
whole population of the United States m 1890 

In the midst of this national development and turmoil President 
Cleveland struggled to unite his party on a definite issue The 
silver question continued to divide each party, the continued fall 
of silver leading to renewed agitation for free coinage The 
surplus led to extravagant appropriation bills, such as special 
pension bills, which Cleveland vetoed altogether thereby incur 
ring criticism by veterans of the Civil War, and nver and harbour 
improvement measures particularly the act of 1886, to which 
the President gave reluctant assent and the bill of 1887, to which 
he gave a “pocket veto” by refusing his signature But the 
retention of the surplus in the Treasury would create a monetary 
stringency its deposit m banks aroused opposition, and its use to 
buy bonds was unpopular with the Democrats 

The Tariff — Cleveland boldly nut the issue and gave^purpose 
to his party by his anninl message of Dec 18S7, which he entirely 
devoted to an exposition of the situation arising from the surplus, 
and to a demand for a revision of the tariff m order to reduce 
revenue He did not profess free trade doctrines “It is a con 
dition which confronts us, not a theory,” he declared The election 
of i886 had reduced the Democratic majority m the House but 
the President was able to induce his party to pass the Mills bill 
(1888) through that body as a concrete presentation of policy 
The bill put many important raw materials (including wool) on 
the free list substituted ad valoum for specific duties to a large 
extent, and generally reduced the protective duties It was be- 
lieved that the measure would remit over $50 500 000 of duties, 
nearly $20,000 000 of which would result from additions to the 
free list The Republican Senate also found party unity on the 
tariff issue and its committee on finance, under the leadership of 
Senator Nelson W Aldrich of Rhode Island drafted a counter 
proposal They would reduce revenue by repealing the taxes on 
tobacco, and the taxes on spirits used m the arts and for me 
chanical purposes and by revising the tariff so as to check imports 
of articles produced at home 

Harrison Elected-— On the tariff issue the two parties con 
tested the election of 1888, the Republicans denouncing the Mills 
bill and the Democrats supporting it Blame having withdrawn 
from the contest, and John Sherman having secured but little 
more than half the votes necessary to nominate, the Republicans 
picked from a multitude of candidates Gen Benjamin Harnson of 
Indiana, grandson of President William Henry Harrison, to run 
against Mr Cleveland The popular vote was exceedingly close 
but Harrison had an electoral majority of 65, having earned all 
of the States except the solid South, Connecticut and New Jer 
sey The increasing use of money to influence the election, and 
particularly the association of great business interests with such 
political “bosses” as Matthew S Quay of Pennsylvania and 
Thomas C Platt of New York were features of the campaign 
The congressional elections ensured to the Republicans the undi*^ 
puted control of all branches of the Government when the 5^*^^ 
Congress should convene, and it was generally agreed that the 
party had a mandate to sustain the protective tariff 
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Lacking a large majority in either house the Republicans were 
exposed not only to the danger of free silver defections m the Sen- 
ate, but also to ^‘filibustering*’ by the Democratic minority m the 
House as the means of blocking the victorious party’s programme 
These obstructive tactics were made possible chiefly by the use 
of privileged motions and roll calls to delay business, and the 
refusal to respond on the roll call for a vote, thus preventing 
a quorum Speaker Thomas B Reed of Marne, a vinle and keen- 
witted leader, greatly strengthened the power of the Speaker, as 
well as expediting the business of the House, by ruling that the 
Constitution required a present, not a voting, quorum, and in 
spite of disorderly protests he “counted a quorum” of those 
actually present By secunng rules sanctioning this action and 
empowering the Speaker to refuse to entertain dilatory motions, 
that officer became the effective agent for carrying on the business 
of the party majority As his power through the committee on 
rules, which he appointed, grew, he came, m the course of time, 
also to dominate the action of Iht House, refusing to recognue 
members except for motions which he approved This efficiency 
of action was secured at a loss to the House as a representative 
and debating body, responsive to minority proposals 

Sherman Anti Trust Act — But the disciphne of party 
caucus and House rules enabled the Republican leaders to put 
through with rapidity a number of important laws One of these 
was the measure known as the Sherman Anti-Trust Act of July 
2, 1890, which declared combinations affecting commerce between 
the several States or with foreign nations, illegal and punishable 
by fine or imprisonment or both This act, the fuU power of 
which was not exhibited until later, was a response to the growing 
unrest of the nation as other corporations emulated the success 
of the Standard Oil Trust (formed in 1882) The members of a 
trust combined m an organization managed by boards of trustees 
whose certificates the former owners accepted instead of their 
shares of stock m the component companies Competition was 
thus eliminated within the combination and the greatly increased 
capital and economies enabled it not only to deal with the in- 
creasing magnitude of business operation, but also to master the 
sm liter concerns which opposed it State legislation had proved 
unable to check the process partly because the trust was an inter- 
state affair By putting into operation its power to regulate inter- 
state commerce Congress responded to the popular demand for 
Federal restraint of these great combinitions which threatened 
the old American ideals of individualism and freedom of com 
petition The trusts, although embarrassed, soon showed their 
ability to find other devices to maintain their unified control 
Nor was the act used, in this period, to prevent the railways from 
agreements and combinations which m large measure neutralized 
the anti-poohng clause of the Interstate Commerce Act of 1887 

Silver Purchases— Another important law was the so called 
Sherman Silver Purchase Act of July 14, i8go By 1889 the 
ratio of silver to gold had fallen to one to 22 In the 12 years of 
the Bland- Allison Act of 1878 over 378 000 000 silver dollars had 
been coined from bullion purchased at the market price This 
bullion value was falling it was $89 m 1877 and $ 72 m 1889 
The production of gold in the United States in 1878 was about 
2 300,000 fine ounces, and of silver about 33,000000, m 1890 the 
gold production was 1,388000 and the silver 54500000 The 
Silver Purchase Act aiithonzed the secretary of the Treasury to 
purchase each month 4,500 000 oz of silver at Us market price 
and to pay for it m treasury notes redeemable at his discretion, 
m silver or gold 

McKinley Tariff — ^The customs duties upon which the fight 
mg of the campaign of 1888 had turned was promptly taken up, 
and in the McKinley Tariff Act of Oct i, 1890 the Republicans 
embodied their conceptions ot protection to American industry 
Some of the mam features of this law were the addition of agn 
cultural products to the protected articles, the extension of the 
free list, particularly the inclusion therein of raw feugar, which 
had been bringing in a revenue of $50,000,000 annually, the grant- 
ing of compensating bounties to sugar planters to an amount of 
about $10,000,000 a year, and the raising of duties to the pro- 
hibitory point on many articles of general consumption which 


could be produced at home Blame, then secretary of State, had 
just been active in promoting closer relations with South Amer- 
ica wherein he hoped for an extension of American trade and he 
severely criticized the bill as it passed the House, because the 
free hst opened wide the doors of American trade, particularly 
to sugar-producing countries, without first exacting compensating 
advantages for our products m those markets To meet this 
criticism a provisicm was finally added authorizing the President 
to impose discriminating duties where it was necessary to obtain 
the advantages of reciprocity 

This tanff, which passed on the eve of the congressional 
elections of 1890, was immediately followed by such increases 
m pnees and the cost of living that it was potent in bringing 
about the pohtical revolution, or “land slide,” which swept the 
Repubheans from power in the House of Representatives The 
Republicans returned but 88 members as compared with nearly 
twice that number m the Congress which passed the McKinley 
bill Looked at broadly, the movement was a rural uprising, 
strongest in the South and Middle West, the old Granger areas, 
against forces which seemed to them to threaten their ideals of 
American democracy But the movement was recruited by the 
silver mining states and discontented labour interests 
Farm products had not proportionately shared the general m 
crease m prosperity This convinced large portions of the agn 
cultural West that the currency system had too narrow a basis 
in gold, which was appreciating m value Much of the Middle 
Western agncultural development had been made on borrowed 
Eastern capital, and it seemed to the farmer that the pnncipal 
of his mortgage was in effect increasing with the rise in the price 
of gold, at the same time that his crops brought a smaller net 
profit He did not give due attention to the effect of greatly in- 
creased production, as the new wheat lands were opened on such 
a grand scale, but he was keenly sensitive to increased freight 
rates and to the influence of Eastern capitalists, banks, bond- 
holders, trusts and railways upon Federal and State legislatures 
and judiciary After the evidence of the power of this tide of 
Western discontent in the elections of 1890, those portions of it 
which were npest for revolt combined in 1892 as the People’s 
Party or Populists, soon to prove an important political factor 
The Republicans meanwhile had been actively reducing the 
surplus In 1892 the excess of revenue over expenditures was 
$10,000,000, in 1893 only $2,000000 This was effected not 
only by the Tariff Act but by such measures as the Dependent 
Pension Act of 1890 (resulting in a list of pensioners of the 
Civil War which cost the nation $68,000,000 by 1893, over 
half of these pensioners having been added dunng Harrison’s 
Admimstration) , the rapid construction of the new Navy raising 
the United States from 12th to fifth in the list of naval powers, 
the repayment of the direct war tax to the States (1891) to the 
amount of $51,000,000, and other appropriations such as those 
provided by nver and harbour bills The Democrats stigmatized 
this Congress as a “billion dollar Congress” from its expenditures, 
to which Speaker Reed replied that the United States was a 
billion dollar nation In fact the Democrats when they regained 
power were not able greatly to diminish the cost of government 
Homestead Strike — The Democratic House m the 52nd 
Congress repressed obstructive Republican tactics by methods 
like those adopted by Speaker Reed, and contented itself with 
passing a senes of bills through that body proposing reductions of 
the tariff in special schedules, including free wool and a reduc- 
tion of the duty on woollens, free raw matenal for the cotton 
planters of the South, free binding twine for the farmers of the 
North and a reduced duty on tin plate for the fruit raisers Of 
course these bills failed m the Republican Senate A bloody strike 
on the eve of the election of 1892 in the great steel works at 
Homestead, Pa , where armed guards engaged by the company 
fired upon the mob which sought higher wages, was not without 
Its adverse effect upon public sentiment m regard to the Repub 
hcan tanff for the protection of labour 
During the campaign of 1892 the Democrats rejected a con- 
servative tariff plank, denounced the McKinley tariff in violent 
language, and denied the constitutional power to impose tanff 
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duties except for the purpose of revenue only But Cleveland, 
who was renominated in spite of vigorous opposition from leading 
politicians of his own State, toned down the platform utterances 
on the tariff in his letter of acceptance In their declarations 
upon the currency the Democrats furnished a common standing 
ground for the different factions by attacking the Silver Purchase 
Act of 1890 as a cowardly makeshift 

Cleveland Re elected — The People’s Party, in its national 
convention at Omaha (July 1892), drew a gloomy picture of 
Government corrupted m all of its branches, business pros 
trated, farms covered with mortgages, labour oppressed, lands 
concentrating m the hands of capitalists Demanding the restora 
tion of government to the “plain people ” they proposed an ex 
pinsion of Its powers, to afford an adequate volume of currency 
and to check the tendency to “breed tramps and millionaires ” 
Among their positive proposals were the free and unlimited 
coinage of silver at the legal ratio of 16 to one, the expansion of 
a national currency issued directly to the people, the establish 
ment of postil savings banks, Government ownership of the rail- 
ways, telegraph and telephone, restoration to the Government 
of the hnds held by railways and other corporations in excess of 
their needs, and a graduated income tax Combining with the 
Democratic Party m various States beyond the Mississippi, and 
with Republicans in some of the Southern States, they won large 
masses of voters in the West and exerted an influence upon pubhc 
opinion in that section beyond what was indicated in the returns, 
although Gen James B Weaver of Iowa their candidate for the 
Presidency, received over 1,000,000 popular votes and 22 votes 
in the electoral college The Republicans renominated President 
Harrison, though he lacked an enthusiastic personal following 
They supported the McKinley Tariff Act in spite of the wave of 
opposition shown in the elections of icSgo But, fearing party di 
visions, they, like the Democrats, made an ambiguous declara- 
tion on the currency The result of the election of 1892 was to 
return the Democrats under Cleveland to power by a plurality 
of over 380,000 and an electoral plurality of 132 Congress m 
both branches was to be Democratic in 1893, and the way was 
open for the first time in a generation for that party to carry 
out a policy unchecked by any legislative or executive branch of 
Government 

Panic of 1893 — But before Cleveland was fairly started in his 
second Administration the disastrous panic of 1893 swept the 
nation, nor did prosperity return during the four years that fol- 
lowed The panic is not, directly at least, to be traced to the 
silver purchases, but was the result of various causes, including 
the agricultural depression, farm mortgages, reckless railway fi 
nancmg and unsound banking in the United States The panic 
began m the spring with the failure of the Reading railway and 
the colhpsc of the National Cordage Company one of the nu 
merous examples of reckless trust financiering into which large 
banks had also been drawn Clearing house certificates were re 
sorted to by the New York banks m June followed m August by 
partial suspension of specie payments Currency remained at a 
premium for a month, deposits in national banks shrank enor 
mously, national bank loans contracted more than 147%, fail 
urcs were common 22,000m of railways were under receiver 
ships, and construction almost ceased 

The panic of 1893 was in many ways a turning point in Amer 
lean history It focused attention upon monetary questions, pros 
trated the silver-mining States embittered the already discon 
tented farming regions of the West produced an industrial chaos 
out of which the stronger economic interests emerged with in 
creased power by the absorption of embarrassed companies, and 
was accompanied by renewed labour troubles Most noteworthy 
of these was the Pullman Car Company strike near Chicago in 
1894 which led to sympathetic strikes by the American Railway 
Union, extending over 27 States and Territories from Cincinnati 
to San I rancisco Mobs of the worst classes of Chicago burned 
ind looted cars The refusal of Gov John P Altgeld of Illinois to 
call out the militia, and interference with the United States mails, 
led President Cleveland to order Federal troops to the scene, on 
the constitutional ground that they were necessary to prevent m 
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terference with interstate commerce and the postal service and to 
enforce the processes of the Federal courts The courts issued a 
sweeping injunction requmng that the members of the Amen 
can Railway Union or other persons desist from interference 
with the business of the railways concerned The president of the 
striking organization, Eugene V Debs, was imprisoned for con 
tempt of court and conspiracy 

Silver Issue —The most immediate pohtical effect of the panic 
was upon the silver issue Soon after the outbreak of the finan 
cial crisis, the gold reserve, which protected the greenbacks and 
the Treasury notes issued under the Silver Purchase Act, shrank 
ominously, while foreigners returned their American securities 
instead of sending gold To sell bonds in order to replenish the 
gold reserve, and to repeal the Silver Purchase Act without sub 
stitutmg free coinage, would aggravate Western discontent and 
turn away the promise of recruits to the Democratic Party from 
the Populists of the prairie and silver mining States , to carry 
out the Democratic platform by a tariff for revenue only while 
mills were shutting down would be hazardous m the East The 
fruits of victory were turning to ashes, but Cleveland summoned 
a special session of Congress for August, while the panic was 
acute, and asked his party to repeal the Silver Purchase Act with 
out accompanying the repeal with provisions for silver Not 
until the last of Oct 1893 was repeal carried, by a vote m which 
the friends of repeal in the House were about equally divided be 
tween Democrats and Republicans, and nearly two thirds of its 
opponents Democrats 

By this time the surplus had disappeared and the gold reserve 
was drawn upon for ordinary expenses Early in 1894 the Admin 
istration, failing to secure legislation from Congress to authorize 
the sale of gold bonds on favourable terms to protect the reserve, 
sold under the Resumption Act of 1875 $50,000,000 5% bonds, 
redeemable m ten years Part of this very gold, however, was 
withdrawn from the reserve by the presentation of legal tender 
notes for redemption, and the “endless chain” continued this 
operation to the verge of extinguishing the reserve, so that another 
loan of $50000,000 in 1894 was followed in 1895 by a dramatic 
meeting between Cleveland and some of his cabinet with the 
Wall street banker, J Pierpont Morgan, who agreed on behalf 
of his syndicate to sell the Government $65,166000 of gold for 
$62315,000 of bonds, equivalent to 4% bonds for 30 years at 
a price of 104 In return the syndicate agreed to use its influence 
to protect the withdrawals of gold from the Treasury These se 
turities were over subscribed when offered to the public at ii2i 
President Cleveland had protected the Treasury and sustained the 
parity of gold and silver, but at the cost of disrupting his party 
Again, m the beginning of 1896, the Treasury was forced to sell 
bonds but this time it dealt directly with the public and easily 
placed $100000,000 in bonds at about iii, affording a rate of 
interest about equal to 3 4% 

Tariff Reform — Before the political harvest of the monetary 
issue was reaped, the Democrats had also found party ties too 
weak to bear the strain of an effective redemption of the party 
pledges on the tariff The Wilson bill prepared as the admmistra 
tive measure was reported late in 1893, while the panic was still 
exerting a baneful influence Its leading features were the substi 
tution of ad valorem for specific duties in general, the extension 
of the free list to include such materials of manufacture as iron 
ore, wool, coal, sugar and lumber, and the reduction of many pro 
hibitory rates The loss in revenue was partly provided for by an 
income taX, significant of the new forces affecting American so 
ciety, and an increase m the duty on distilled liquors Although 
the bill passed the House by an overwhelming majority, it met 
the opposition m the Senate of the representatives, Democratic 
as well as Republican, of those States whose interests were ad 
versely affected Led by Senators Arthur P Gorman, of Mary 
land, Calvin S Brice, of Ohio, and David B Hill, of New York, 
the bill was transformed by an alliance between Democratic and 
Republican senators, on the plea that it would otherwise result 
m a deficit of $100,000,000 Coal, iron ore and sugar were with 
drawn from the free raw materials and specific duties replaced 
ad valorem in many cases, while many other individual schedules 
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were amended in the direction of protection The House, given 
the alternative of allowing the McKinley Act to remam or to 
accept the Senate's bill, yielded, and the Wilson-Gorman Tanff 
Act became a law without the President's signature, Aug 27, 
1894 Even the income tax was soon (1895) held by the Supreme 
Court to be unconstitutional 

Venezuela Message -—Toward the close of his administration 
Cleveland s brusque message on the Venezuelan boundary question 
aroused such excitement and so rallied the general pubhc (though 
not the more conservative) that the war spirit, shown soon after- 
wards against Spam, might have been a potent factor in the elec- 
tion of 1896 had not England exhibited exceptional moderation 
and self-restraint in her attitude The silver question, therefore, 
became the important issue The Republicans nominated McKin- 
ley and declared for the gold standard in opposition to free coin- 
age, losing thereby an intiuential following in the silver mining 
and prairie states, but gaming the support of multitudes of busi 
ness men among the Democrats in the East and Middle West 
William J Bryam — The Democratic convention marked a 
revolution m the party The old school leaders were deposed by 
decisive majorities and a radical platform was constructed which 
made “the free and unlimited coinage of both silver and gold at 
the present legal ratio of 16 to one, without waiting for the aid 
or consent of any other nation," the paramount issue Objecting 
ilso to the decision igainst the income tax, and to “government 
by injunction as a new and highly dangerous form of oppression," 
they incurred the charge of hostility to the Federal judiciary 
Williim J Bryan made a brilliant speech m behalf of free coinage, 
and so voiced the passion and thought of the captivated conven- 
tion that he was nominated by it for the Presidency over the 
veteran free silver leader Richard P Bland of Missouri The 
Cleveland men, or “gold Democrats," broke with their party 
after it became committed to free silver and holding a conven 
tion of their own, nominated Gen John McA Palmer, of Illinois, 
for the Presidency on a platform which extolled Cleveland, at- 
tacked free coinage and favoured the gold standard Its mam 
influence was to permit many Cleveland men to vote against 
Brvan without renouncing the name of Democrats On the 
other hand the Populist convention also nominated Bryan on a 
platform more radical than that of the Democrats 
The contest was marked by great excitement as Bryan travelled 
across the country addressing great audiences The endangered 
business interests found an cfticient manager m Marcus A Hanna 
of Ohio, McKinley’s adviser, and expended large sums m a cam- 
piign of educition In the event, the older States of the Middle 
West, holding the balance between the manufacturing and capi- 
talistic East and the prairie and mining States of the West, gave 
their decision against free silver But class appeals and class vot- 
ing were a marked feature of the campaign, the regions of agri- 
(ultural depression and "farm mortgages favouring Bryan, and 
those of urban life favouring McKinley Labour was not con- 
vinced that Its interests lay m expanding the currency, and Mr 
Hanna had conducted McKinley s campaign successfully on the 
plea that he was the advance agent of prosperity under the gold 
standard and a restoration of confidence McKinley carried all 
the Northern States east of the Missouri, and North Dakota, 
Oregon and California of the Farther West, as well as Maryland, 
Delaware, West Virginia and Kentucky His plurality over Bryan 
m the popular vote was more than 600,000, and his electoral 
majority 95 All the departments of Government were transferred 
bv the election to the Republicans 
Dinglcy Tarijff — ^Having secured power, the Administration 
called a special session of Congress, and enacted the Dmgley pro- 
lectivc tariff (July 24, 1897), under which the deficit in the 
Treasury was turned into a surplus The act raised duties to their 
highest point, and as the protective schedules mcluded some im- 
portant articles produced by trusts which had a practical monop 
oly, such as sugar and petroleum, this was seized upon by the 
Democrats to stigmatize the tariff as the “mother of trusts " 
Many articles which had been placed on the free list in the Tariff 
Act of i^, including lumber and wool were made dutiable 
CkiM ^aniSatiL-^The Repubheans also wrote their triumph 


into the Gold Standard Act of March 4, 1900, which ensured the 
maintenance of this standard by reserving $150,000,000 of gold 
com and bullion to redeem the United States notes and the Trtas 
ury notes of 1890, and by authorizing the sale of bonds when ncces 
sary to maintain the reserve National banks wen authorized in 
the smaller towns (3 000 or less) with a capital of $25 000 half 
of that formerly required, and increased circulation was further 
provided for by permitting the national banks to issue notes on 
Umted States bonds up to their par value 

Economic Changes — ^The economic policy of the Repubheans 
was facilitated by the prospierity which set m about 1898 The 
downfall of silver mining turned the prospectors to seek new gold 
fields, and they found them, especiilly in Alaska, and contem 
poraneously the chemists discovered cheaper and more efhcient 
methods of extracting the gold from low grade ores Within five 
years after the crisis of 189^ the gold production of the United 
States nearly doubled The United States coined $437 500 000 in 
gold in the five year period 1897-1902 while the avenge for five 
year penods since 1873 had been only $224000000 Thus gold 
instead of silver began to inundate the market and to dimmish the 
demand for exj^ansion of the currency Agriculture, prostiatcd in 
the years immediately preceding and following the panic of 1S93 
turned to the scientific study of its problems developed dry farm 
ing rotation and variety of crops, introduced forage crops like 
alfalfa, fed its Indian com to cattle and hogs, and thus converted it 
into a profitable and condensed form for shipment Range cattk 
were brought to the corn belt and fattened while picking indus 
tries moved closer to these western centres of supply Dairy farm 
mg replaced the unprofitable attempts of older sections of the 
Middle West and the East to compete with the wheat fields of the 
Farther West Truck and fruit fanning increased in the South 
and the canning industry added utility to the fruits and vegetables 
of the West I ollowmg the trend of combination the farmers 
formed growers' associations and studied the demand of the mar 
ket to guide their sales The mortgaged fanns were graduallv 
freed from debt The wheat crop increased from less than 400 
ooo,ooobu valued at $213000000 in 1893 to 675 oooooobu 
valued at $592,000000 in 1898 Prospenty and contentment re 
placed agitation in the West and the Republican Party gained the 
advantage of these changed conditions 

In the South also there was greater contentment as the new in 
dustries of iron textiles and forestry grew, and as the cotton crops 
increased Unrest was diminished by the ntw State Constitutions 
which after 1890 disqualified negro voters by educational and tix 
requirements so contrived is not to disfranchise the poor whites 

In the decade which followed the crisis of 1893 a new industrial 
structure was made out of the chaos of the panic “High financ 
mg" was undertaken on a scale hitherto unknown Combinations 
absorbed their weaker nvals, Standard Oil especially gamed 
large interests in New York banks and m the iron mines and trails 
portation lines about the Great Lakes, while it extended its power 
over new fields of oil in the South west In general, a small group 
of powerful financial interests acquired holdings in other lines of 
business and by absorptions and “community of interest’' exerted 
great influence upon the whole business world The group of finan- 
ciers, headed by J Picrpont Morgm, came to dominate various 
Southern transportation lines and the anthracite coal roids and 
mines, and extended their influence to the Northern Pacific rail 
way, while a new genius in railway financing Edward H Harn 
man, began an avowed plan of controlling the entire railway sys 
tern of the nation Backed by an important banking svndicatc he 
rescued the Union Pacific from bankruptcy and with its profits as 
a working basis he started m to acquire connecting and competing 
lines Labour also shared m the gencril prosperity after 189S 
Relative real wages increased even allowing for the highei cost of 
hving, and the length of the working day in general dee re ised ex- 
cept m special mdustnes 

General Prosperity —By 1900 the continental United States 
had a population of 76000000, an aggregate real and personal 
wealth of $88,500,000 000, a per capita public debt of $14 52 and 
per capita money circulation of $26 94 against $21 41 m 1896 In 
1901 bank clearings amounted to nearly $115,000000,000 against 
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$45,000,000,000 in 1894 Imports of merchandise had fallen m 
this period, while exports rose from about $847,000,000 in 1893 to 
$1,394,000,000 in 1900 Of these exports foodstuffs and food ani- 
mals, crude and partly manufactured, aggregated nearly 40% of 
the total The production of pig iron, which was about 7,000,000 
long tons in 1893, was nearly twice that in 1900 This economic 
prosperity and these far reaching processes of social change by 
which the remaining natural resources of the nation were rapidly 
appropriated, went on contemporaneously with the extension of 
the activity of the nation overseas The first rough conquest of 
the wilderness accomplished, the long penod of internal colpniza- 
tion drawing to a close, the United States turned to consider its 
position as a world power 

To understand this position it is necessary to return to an earlier 
period and briefly survey the foreign relations since the close of 
the reconstruction era The most significant and persistent influ 
ence came from the growing interest of the United States in the 
Pacific, as its population and economic power extended to that 
ocean The problem of an overflow of Chinese migration to the 
Pacific coast, and the jeopardizing of the American standard of 
labour by this flood, had been settled by various treaties and laws 
since 1880 The question of the relation of the United States to 
an interoteanic canal was not so easily settled In 1878 Colombia 
granted a concession to a French company, promoted by Jerdi 
nand de Lesseps, the engineer of the Suez canal, to dig a tide level 
canal through the Isthmus of Panama President Hayes voiced the 
antagonism of the United States to this project of European capi 
tal in his message of 1880 in which he declared that such a canal 
should be under the control of this nation, and that it would be 
'‘virtually a part of the coast-line of the United States ” Although 
an American company was organized to construct a canal under a 
concession from Nicaragua in 1884, no real progress was made, 
and the French company, defeated by engineering and sanitary 
difficulties, failed at the close of 1888 

Pan American Congress^ — Meantime, for a few months. 
Blame, as secretary of State under President Garfield, began a vig 
orous foreign policy with especial reference to the Pacific He at- 
tempted to get the consent of England to abrogate the Clayton- 
Bulwer Treaty of 1850, which contemplated the construction of an 
isthmian canal by private enterprise under joint control and neu- 
tralization of the United States and Great Britain, together with 
such other Powers as should join them In South America he ac- 
tively pressed the influence of the United States to settle the war 
between Chile and Peru Again, in the years from 1889 to 1892, 
Blaine held the portfolio of State, and attempted to increase the 
influence of his country in Spanish America by the Pan-American 
congress of 1890, which proposed a great international railway sys- 
tem and bank, commercial reciprocity and arbitration, without im- 
mediate results Indeed, the bad feeling aroused by his earher 
policy toward Chile found expression in 1891 in a mob at Valpa 
raiso, when some of the men from the United States ship “Balti- 
more” on shore leave were killed and wounded An apology 
averted the war which President Harrison threatened Blame also 
asserted, against Canada particularly, the right of the United 
States to the seals of the Bering bea, but in 1893 arbitrators de- 
cided against the claim 

Foreign Affairs — As the Navy grew and American policy in- 
creasingly turned to the Pacific, the need of coaling stations and 
positions advantageous to its sea power was appreciated By a tn- 
partite treaty m 1889 the Samoan islands were placed under the 
joint control of the United States, England and Germany, and, a 
decade later, they were divided among these powers, Tutuila and 
the harbour of Pago Pago falhng to the United States The Ha- 
waiian islands, which had been brought under the influence of civ- 
ilization by American missionaries, were connected by commercial 
ties with the United States Upon the attempt of the ruler to 
overturn the constitution, the American party, aided by the moral 
support of the United States, which landed marmes, revolted, set 
up a repubhe, ^nd asked annexation to the Union A treaty, nego- 
tiated under President Harrison to this end, was withdrawn by 
President Cleveland, after investigation, on the ground that the 
part of the Umted States m the revolution was improper He at- 


tempted, without success, to restore the ongina. state of affairs, 
and on July 7, 1898, the islands were annexed 
President Cleveland’s conservatism in this and other matters of 
foreign policy had not prepared the people for the sudden exhibi 
tion of firmness in foreign pohey with which he startled the nation 
m his message of Dec 1895 upon the question of the boundary 
of Venezuela That nation and England had a long-standing dis 
pute over the hne which separated British Guiana from Venezuela 
Great Britain declined to arbitrate, at the suggestion of the United 
States, and gave an interpretation to the Monroe Doctrine which 
the Administration declined to accept President Cleveland there- 
upon brusquely announced to Congress his belief that Great Brit 
ain’s attitude was m effect an attempt to control Venezuela, and 
proposed that a commission on the part of the United States 
should report upon the disputed boundary, and support Venezuela 
m the possession of what should be ascertained to be her rightful 
territory Secretary of State Richard Olney declared “To-day the 
United States is practically sovereign on this continent, and its 
fiat IS law upon the subjects to which it confines its interposition ” 
Great Britain tactfully accepted arbitration, however, and m the 
end (1899) was awarded most of the terntory regarding which she 
had been unwilling to arbitrate 

Spanish American War. — ^The growing activity of the United 
States m foreign relations next manifested itself against Spain 
Cuba in its commanding position with reference to the Gulf of 
Mexico and the approaches to the proposed isthmian canal, as 
well as in its commercial relations, and its menace as a breeding 
spot for yellow fever, had long been regarded by the United States 
as an important factor m her foreign policy Between 1868 and 
1878 a harsh war had been m progress between the island and the 
mother country, and American intervention was imrtiment But 
Spain promised reforms and peace followed, again in 1895 revolt 
broke out accompanied by severe repressive measures, involving 
grave commercial injury to the Umted States 
By the Treaty of Pans, signed Dec 10, 1898, Spam lost the re 
mainmg fragments of her ancient Amencan empire She relm 
quished Cuba which the Umted States continued temporarily to 
occupy without holding the sovereignty pending the orderly estab 
Ushment of an independent Government for the island Porto 
Rico Guam and the Philippines were ceded outright to the Umted 
States, which agreed to pay $20,000,000 to Spam, and to satisfy 
the claims of its citizens against that power By the treaty Con 
gress was to determine the civil nghts and pohtical status of the 
native inhabitants of the ceded terntory 
As a result of the Spanish-Amencan War, the Umted States 
found Itself m a position of increased importance and prestige 
among the nations of the world Especially m the Pacific, it was 
immediately involved in the diplomatic situation created by the 
efforts of European States to divide China into spheres of mflu 
ence or of actual possession The interests of the United States 
m the trade with China, as well as her new position m the Philip 
pines, inclined her to oppose this policy, and secretary of State 
John Hay showed himself one of the great Amencan diplomats 
m his treatment of this difficult problem In order to preserve 
Chinese entity and the “open door” for trade, he drew replies from 
the nations concerned, the result of which was to compel them to 
avow and moderate their intentions 
The acquisition of Porto Rico and the acceptance of responsi 
bihties in C uba gave new importance to the isthmian canal and in 
creased the relative weight of the United States m regard to its 
control The popular excitement with which the voyage of the 
“Oregon” was followed, as it took its way 14,000m around South 
America to participate in the destruction of the Spanish fleet m 
the battle of Santiago, showed the Amencan people the need of 
such commumcation between the Atlantic and Pacific coasts 
The Philippme$.-<-But the immediate political issues were 
concerned with problems of the relation of the newly won lands 
to the United States Government Bryan had persuaded his party 
to join m ratifying the Treaty of Pans, expecting to determine 
the status of the islands later But attention soon turned to the 
insurrection which broke out (Feb 4, 1899) in the Phihppmes 
under Aguinaldo, after it became probable that the Admimstra 
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tion intended to retain these islands, not under a weak proiec* 
torate, but as a possession to be ruled and '‘assimilated It was 
not until the spring of 1902 that this insurrection was completely 
put down, and in the interval the question of the destiny of the 
islands and the harshness of the measures of repression aroused 
pohtical debate The Democrats and many Republicans charged 
the Administration with a pohcy of rniperiahsra 

Porto Rico^The same issue was involved, in its constitutional 
and economic aspects, m the treatment of Porto Rico and Cuba 
While the insurrection continued in the Philippines the govern- 
ment there was legally a mihtary one, although exerased m part 
through civil officers and comnussions But in the case of Porto 
Rico the question was whether the “Constitution follows the 
flag,"' that is, whether it extended of its own force without an 
act of Congress to acquired territory, and covered the inhabitants 
with all the rights of citizens of the United States, as an integral 
part of the American people 

The Foraker Act of 1900 imposed a special tanff for two years 
upon Porto Rico, the proceeds to go to that island's own Treasury 
The act further asserted the principle that the inhabitants of the 
new possessions were not incorporated into the Umted States or 
entitled to all the privileges of citizens of the United States under 
the Constitution, by declaring that statutory acts of the United 
States locally inapplicable should not be m force in Porto Rico 
The Supreme Court sustained this act in 1901, holding that Porto 
Rico was not so strictly a part of the United States that separate 
customs tariffs could not be imposed upon the territory The 
Foraker Act also provided a government for the island In Cuba 
the United States remained m authority until May 20, 1902 
Details of the arrangements whereby the United States secured 
the substantial advantages of a protectorate without destroying 
the independence of Cuba, will be found by the reader in the 
article on Cuba 

Re election of McKinley,— Meantime, in the election of 1900, 
the Democrats renominated Bryan on a platform which opposed 
the Republican Administration’s acts in relation to the newly ac- 
quired territory and declared that “imperialism'’ was the par- 
amount issue The platform reaffirmed its silver doctrine of the 
previous campiaign and denounced the tariff as a breeder of trusts 
The Repubheans renominated McKinley and endorsed his Ad- 
ministration McKinley received an electoral majority of 137 and 
a popular plurahty of 849,790 Before his second term was fairly 
begun he was shot by an anarchist while attending the Pan Amen 
can exposition at Buffalo, and died on Sept 14, 1901 His wisdom 
m choosing able cabinet officers, his sympathetic tact m dealing 
with men and with sections, as well as the victories of the Spamsh- 
American War, had brought him popularity even among his po- 
litical opponents But McKmley, hkc Cleveland, lacked the 
imagination to perceive and the desire to voice the aspirations and 
demands that had been gathenng force for many years for legisla 
tion and executive action that should deal with the problem of 
effective regulation of the economic forces that were transform- 
ing American society This gave his opportunity to Theodore 
Roosevelt, who as vice president now succeeded to office 

Roosevelt Presidcnt^It was in foreign relations which 
Secretary Hay contmued to conduct, that continuity with McKin- 
ley’s Achmnlstration was most evident But even here a bolder 
spirit, a readmess to break new paths and to take short cuts was 
shown by the new President Venezuela had long delayed the pay- 
ment of claims of citizens of various nations In 1901, the Presi- 
dent, having been informed by Germany of its intention to collect 
the claims of its citizens ^ force, but without acquisition of terri- 
tory, announced that the United States would not guatantcc any 
State agamst punishment if it misconducted itself, provided that 
the punishment did not take the form of acquisition of territory 
As a result, a blockade of Venezuela was undertaken by the joint 
action of Germany y England and Italy at the close of 1902 The 
diplomatic intervention of the United States early the next year 
resulted m Venezuek^s agreement to pay the claims m part and to 
set aside a portson of her customs receipts to this end But since 
the biodca^ powers demanded preferential treatment, the 
United State secuied a reference of the question to The Hague 


court, which deaded that this demand was justihed Santo Do 
mingo offered a similar problem, having a debt incurred by revo- 
lutionary governments, beyond its power to pay, and being 
threatened with forcible intervention by European States Presi 
dent Roosevelt, m 1904, declared that in case of wrongdomg or 
impotency requiring mtervention m the western hemisphere the 
United States might be forced “to the exercise of an international 
pohee power " In 1905 Santo Domingo and the United States 
signed a protocol under which the United States Government was 
empowered to take possession of the custom house, conduct the 
finances and settle the domestic and foreign debts of Santo Do- 
mingo In spite of the refusal of the Senate to assent to this 
protocol, President Roosevelt put the arrangement unofficially 
into effect, until, m 1907, the Senate consented to a treaty author 
izing It with some modifications 

In the Far East the Boxer insurrection in China had been fol 
lowed by the combined military expedition of the powers to the 
relief of Peking (in which the Umted States shared), and the 
exaction of a huge indemnity, of which the United States relm 
quishtd nearly half of its share, as m excess of the actual losses 
The Umted States protested against Russian demands upon China, 
and actively participated m the negotiations which resulted in 
Russia’s agreement to evacuate Manchuria The delays of that 
power and her pohcy toward China having led Japan to declare 
war, Secretary Hay s diplomacy was influential m hmiting the zone 
of hostilities , and the good offices of President Roosevelt brought 
about the conference between the two powers at Portsmouth, N H , 
which terminated hostilities in 1905 The dispute over the boun- 
dary between Alaska and Canada was narrowed by diplomatic 
discussion, and the remaimng questions, involving the control of 
important ports at the head of the great mlets which offered access 
to the gold fields, were settled by arbitration m 1903 favourably to 
the American contentions 

The isthmian canal also received a settlement m this Ad- 
ministration by a process which was thoroughly characteristic of 
the resolution of President Roosevelt See Panama Canal 

The Philippines -—In the Phxbppmes early m 1901 municipal 
and provmcial governments were provided for, and the President 
had been for a brief time granted full power to govern the archi- 
pelago He appointed Judge Taft civil governor^ and limited the 
power of the military governor to regions where insurrection con 
tinued On July i, 1902, congressional authority was substituted 
for that of the President, but Taft remained governor The pro- 
visions of the Constitution guaranteeing hfe, liberty and property 
were in general extended specifically to the dependency, and a 
legislative assembly was promised, the lower house elective, and 
the upper house to consist of the Philippine commission By nego- 
tiations with Rome Gov Taft secured for the Philippines the 
“friars' lands” which had been a source of friction On Oct 16, 
1907, the first Philippine assembly was convened m the presence 
of Taft, then secretary of war 

The tariff question compheated Amencan relations with both 
the Philippmes and Cuba Beet sugar and tobacco interests feared 
the competition of these products, and opposed freedom of trade 
between the Umted States and the new territories The Philippine 
tariff of 1902 made a reduction of only 25% from the Dinglev 
tanff m the case of the products of those islands, instead of the 
75% urged by Taft, but the duties were to go to the Philippines 
In the case of Cuba a more heated controversy arose over the 
tariff—Roose ,^elt strongly urged a substantial reduction m jus- 
tice to Cuba at several regular and special sessions of Congress 
but not until the close of 1903 was a treaty in operation which 
under the prmciple of reciprocity, admitted some products of the 
Umted States to Cuba at reduced rates, and allowed Cuban prod- 
ucts a reduction of 20% from the Dmgley tanff 

The Trusts— The dominant historical tendencies of the be- 
gipnmg of the 20th century in the Umted States, however, were 
characterized by huge combinations of capital and labour, the 
rapid passing of natural resources into private possession and the 
exploitation of these resources on the prmciple of individualism 
by aggregations of capital which prevented effective competition 
by ordinary individuals Pioneer conceptions of individual in- 
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dustnal achievement free from governmental restraint were 
adopted by huge monopohes, and the result was a demand for 
social control of these dangerous forces 
After the Sherman Anti-Trust Act of 1890 the combinations 
found in the favourable laws of States like New Jersey oppor- 
tunity to incorporate under the device of the “holding company,” 
which was supposed to be within the law A “promotion mama” 
set m in 1901 The steel industry, after a threatened war be- 
tween the Standard Oil and Carnegie groups, was united by Pier- 
pont Morgan into the United States Steel Corporation with stocks 
and bonds aggregating $1,400,000,000 This was only one of the 
many combinations embracing public utilities of all kinds Where 
open consolidation was not effected, secret agreements, as in the 
case of the meat packers, effectively regulated the market In the 
field of railway transportation, Harnman used the bonds of the 
Union Pacific to acquire the Southern Pacific with the Central 
Pacific, and by 1906 he was dictator of one third of the total mile- 
age of the United States Meanwhile the Great Northern and 
the Northern Pacific had been brought into friendly working ar- 
rangements under James J Hill, and tried to secure the Burlington 
railway A fierce contest followed between the Hill, Morgan and 
Harnman forces, resulting in a compromise by which the Northern 
Securities Company, a holding company for the joint interests 
of the contestants, was created It was admitted by the counsel 
for this company that the machinery provided in this organization 
would permit the consolidation of all the railways of the country 
m the hands of three or four individuals By using notes of one 
railway company, based on its treasury securities, one could 
acquire a controlling interest in others , and by watering the capi- 
tal stock, recover the cost of the undertaking, while the public 
paid the added rates to supply dividends on the watered stock 
Following a similar tendency the great Wall street banking 
houses were dominated by the large financial groups in the interest 
of speculative undertakings, the directors of banks loaning to 
themselves, as directors of industrial combinations, the funds 
which flowed into New York from all the banks of the interior 
By a similar process the great insurance and trust companies of 
New York became feeders to the same operations Thus a com- 
munity of control over the fundamental economic interests of the 
nation was lodged in a few hands 
Such was the situation in domestic affairs which confronted 
Roosevelt when he became President In his first message he fore 
shadowed his deternunation to grapple with these problems In 
1903 he instructed the attorney general to bring suit to dissolve 
the Northern Secunties Company as a combination in restraint 
of trade, and in 1904 the Supreme Court held the merger illegal 
But the effect was to increase the tendency to change from incom- 
plete combination of financial interests to consolidated corpora- 
tions owning the property, and to lead the Government, on the 
other hand, to seek to regulate these vast business interests by 
legislation Ihe Elkins law, pissed in 1903, increased the power 
of the interstate commerce commission to prosecute offenders, 
especially those who violated the anti rebating clauses In the 
same year the creation of the Federal bureau of corporations pro- 
vided for increased publicity in the affairs of these organizations 
Combinations of Labour — ^Labour was combining in its i 
turn Not only did local unions m most of the trades increase in 
number and power, but workers m separate industries over large 
areas were combined for collective bargaining and a national or- 
ganization, the American Federation of Labor, had a member- 
ship by 1905 of approximately 2,000,000 Labour legislation by 
the States increased under these influences, and pohtical leaders 
became increasingly aware of the power of the labour vote, while 
employers began to form counter organizations to check the 
growth of the movement In 1902 Pennsylvania members of the 
United Mine Workers of America struck Inasmuch as their em- 
ployers were the owners of the anthracite coal monopoly under 
the control of an allied group of coal-carrymg railways, the con- 
test was one of far reaching importance, and soon brought about 
a coal famme ftelt throughout the nation So threatening was the 
situation that President Roosevelt called a conference of the 
contestants, and induced them to submit their difficulties to an 


arbitration commission which, by its report, in the spring of 1903, 
awarded to the miners shorter hours and an increase of wages 
Steadily the United States enlarged its economic functions In 
1903 Congress created a department of Commerce and Labor and 
made the secretary a member of the cabinet The reports of this 
department gave pubhcity to investigations of the perplexing in 
dustnal conditions The department of Agriculture enlarged its 
staff and its activity, investigating different plants and animals, 
ascertaining means of checking insect pests, advising upon the 
suitability of soils to crops, seeking new and better seeds, and 
circulating general information The contemporaneous develop- 
ment of agricultural education m the vanous Western and Southern 
States whose agricultural colleges had been subsidized by land 
grants and appropriations by the Federal Government, and the 
experimental farms conducted by railways, all worked to the same 
end The nation began also to awake to the need of protecting 
its remaining forests, which were rapidly falling into the hands of 
corporations by perversion of homestead and other land laws 
President Cleveland had withdrawn large forest tracts, and in 
1898 Gifford Pinchot was made head of a division of forestry in 
the department of Agnculture In 1901 the work was organized 
under a separate bureau, and four years later the national forests 
were placed under his management 
Reclamation«— -The increasing demand for lands for agri 
culture led also, under Roosevelt, to the real beginning of national 
irrigation actively in the vast and area of the Far West The 
reclamation service was created by the act of June 17, 1902, which 
set aside the proceeds of the sale of public lands m 13 States and 
three Territories as a fund for irrigation works The Government 
Itself reserved timber and coal tracts, water powers and other 
requisites for construction, and sold the irrigated lands to actual 
settlers in small farms, while retaining title to the reservoirs and 
the works The income from the reclamation fund between iqoi 
and 1910 aggregated over $60,000,000 By the use of suitable 
crops and dry farming agricultural occupation was extended into 
formerly desert lands 

Election of 1904 — In the election of 1904 the popularity of 
President Roosevelt, after his strenuous activity in challenging 
some of the strongest tendencies m American life, was put to the 
test His political management exhibited the fact that he was 
trained in the school of the New York politician as well as in the 
reformer’s camp, and he was easily nominated by the Republicans 
on a platform which endorsed his Administration, and made no 
promise of tariff changes The Democrats turned to the Conserva 
tive wing, omitted any reference to silver or the income tax, and 
nominated Judge Alton B Parker, of New York The issue of 
imperialism had been largely eliminated by the current of events 
and the anti trust issue was professed by both parties In the 
outcome Roosevelt won by the unprecedented popular plurality 
of over 2,500,000, and an electoral majority of 196 
The State elections of the same period showed that a wave of 
reform and of revolt against former political forces was nsmg 
In five States which Roosevelt earned by his popularity the ma 
chine Republican candidates for governor were defeated by re 
forming Democratic candidates, and m cities like Chicago and 
Philadelphia the issues of reform and radicalism won unexpected 
though temporary success Roosevelt had “stolen the thunder” 
of the parties of social unrest, including the old populistic areas 
of the Middle West and the labour element of the cities, and also 
retained control of the Republican party machinery 
Roosevelt’s Second Administration — In his second Admin 
istration President Roosevelt pressed his policies so hard and 
with such increasing radicalism that he lost control of the regular 
organization in Congress before the end of his term In the House 
Speaker Joseph G Cannon, of Illinois, exhibited the full power of 
his office in concentrating party policies in the hands of the few 
regular leaders, while in the Senate a directing group of New Eng 
land men who had served for a long time, chiefly senators Nelson 
W Aldnch and Eugene Hale, showed a similar mastery Against 
this control a significant revolt, illustrative of revived discontent 
m the Middle West, was made by the Republican senator Robert 
M La FoUette, of Wisconsin, who had won his fight in that State 
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against the faction fnendly to the railways, and had secured pn- 
mary elections, railway rate regulation on the basis of expert 
valuation of the physical property of the railways, and a system of 
taxation which rested more heavily upon public utilities In press- 
ing similar policies upon Congress he became isolated from the 
party leaders, but forced them to go on record by roll calls 

In New York a legislative investigation of the insurance com- 
panies disclosed such connections with the high financing of Wall 
street as to create widespread distrust and to lead to reform 
legislation The attorney who conducted the investigation, 
Charles Evans Hughes had shown such ability that he was chosen 
governor of New York in 1906 His administration was marked 
by independence of the party machine and a progressive policy 
Foreign relations were conducted dunng the second administration 
of Roosevelt by Secretary Elihu Root from 1905 He fostered 
friendly relations with the other American nations, alhying their 
concern lest ambitious designs of their larger neighbour might 
endanger their independence In Cuba a signal illustration of the 
good faith of the United States was exhibited when an insurrec- 
tion in the summer of 1906 left the republic substantially without 
a government Taft, then secretary of War, was sent, under the 
treaty provisions for intervention, to organize a provisional Gov- 
ernment During his few days^ service as governor general he set 
in motion the machinery for restoring order But Roosevelt had 
plainly slated that if the insurrectionary habit became confirmed 
in Cuba she could not expect to retain continued independence 

Japanese Immigration — Attention was again fixed upon the 
Pacific coast, not only by the earthquake and conflagration which 
in 1906 destroyed the business parts and much of the residence 
section of San Francisco, but also by municipal regulations there 
against the presence of Japanese in the public schools The inci- 
dent seemed to threaten grave consequences, which were averted 
by the popularity of Roosevelt both in California and m Japan 
In the Immigration Act of Feb 20, 1907, the problem of exclusion 
of Japanese labour, which underlay the difficulty, was partly solved 
by preventing the entrance to the continental United States by 
way of neighbouring countnes of persons holding passports issued 
by a foreign Government for going to other countnes or de- 
pendencies of the United States 

As a demonstration of the naval power of the United States in 
Pacific waters the President sent the American fleet on a cruise 
around the world, in the course of which they were received in a 
friendly spirit by Japan The Navy was increased to keep pace 
with the growth of that of other nations, both in numbers and size 
of vessels in this period, but not to the extent demanded by the 
Administration Already a more efficient organization of both 
Army and Navy had been effected While the nation prepared for 
war, It also engaged prominently in the successive international 
peace congresses between 1899 and 1907, aiming consistently to 
increase the use of arbitration 

Railway Regulation* — ^Thc tendencies of the Government to 
deal with social improvement were exemplified by the laws of 
1906 providing for pure food and meat msiiection The Railway 
Rate Regulation Act of 1906 strengthened previous interstate acts 
by including pipe lines (except for gas and water) under the juns- 
diction of the interstate commerce commission, and extending the 
meaning of “common earner” to include express and sleeping car 
lompanies Published rate schedules were required, not to be 
changed without 30 days^ notice, and more stringent provisions 
were made to prevent rebating The act provided for review by 
the Federal courts, and did not permit the commission to investi- 
gate an increase of rates until the rates went into operation, nor 
did it provide for a valuation of the railways as a basis of rate- 
making which the commission had desired Later acts partly met 
the demands of railway employees by increasing the liability of 
common earners and by providing for shorter hours 

Panic of 1907*-— Although Roosevelt had made concessions to 
the railways m th^ formation of the act of 1906, his utterances 
showed a tendency alarming to the large business interests and the 
holders of corporation secunties generally The unsettled business 
conditions were reflected in the stock market, and began to pro- 
duce a reaction against the activity of Government in this direc- 


tion The panic of 1907 started with the downfall of an attempted 
combination of a chain of banks, copper interests and other enter 
prises, and was followed by the collapse of the Knickerbocker 
Trust Company m New York (Oct 21, 1907) The country was 
generally prosperous, though much of the banking funds was tied 
up m New York city at this juncture Cleanng house certificates 
were resorted to, by Nov i partial suspension was general 
throughout the nation, and banking facilities were more tom 
pletely interrupted than at any time since the Civil War The 
Government greatly increased its deposits, and offered Panama 
2% bonds to the amount of $50000,000, and 3% certificates for 
$100,000,000 with the object of providing the national banks a 
basis for additional note issues But these were taken only to a 
small amount, as they proved useful for their moral effect chiefly 
An enormous addition to the money supply was made in the course 
of the panic, both by governmental activity, gold imports and 
national bank notes The crisis was brought to a close before the 
end of 1907 by the vigour of the Government and the activity of 
the large financial interests under the lead of J P Morgan, who 
finally entered the field to stop the decline, at the same time that 
his associates m the Steel Trust acquired possession of their last 
remaining rival of importance the Tennessee Coal and Iron 
Co 

The reaction after the panic, and the loss of influence resulting 
from his announcement that he would not permit his renomination 
for the campaign of 1908, left Roosevelt unable to exercise the 
compelhng power which he had displayed in previous years Con 
gress under the control of the Conservatives refused him legisla 
tion which he asked, but before he left the Presidency he raised a 
new issue to national importance in his calling of a congress of 
State governors and experts to consider the need of the conserva 
tion of natural resources This congress met in May 1908 and 
endorsed the proposal for vigorous attention by State and nation 
to the question 

Election of 1908 . — In the campaign of 1908 he succeeded 
against the opposition of both the extreme Conservative and the 
Radical wings, in procunng the nomination of Secretary Taft by 
the Republicans on a platform endorsing the Roosevelt policies, 
promising a revision of the tariff at a special session, on the basis 
of such protection as would equal the difference between the cost 
of production at home and abroad, together with a reasonable 
profit to Amencan industries, and providing for maximum and 
minimum rates to be used in furthering American commerce and 
preventing discriminations by other nations A postal bank wis 
promised, a more etfectne regulation of the railwa> s, and a modili 
cation of the Sherman Anti Trust Act The Democrats again se 
lected William J Bryan as their candidate, demanded the enforce 
ment of criminal law against “trust magnates” and such additional 
legislation as would prevent private monopoly, opposed the use 
of injunctions in cases where they would issue if no industrial 
dispute was involved, impugned the Republicans’ good faith in 
tariff revision, promising for themselves a substantial reduction of 
duties, favoured an income tax and a guarantee fund by national 
banks to pay depositors of insolvent banks, or a postal swings 
bank, if the guaranteed bank could not be secured, demanded 
election of United States senators by direct vote of the people 
legislation to prevent contributions by corporations to campaign 
funds, and a more efficient regulation of railways 

Taft President — ^The Republicans won a sweeping victory, 
Taft’s popular plurahty reaching about 1,270 000 and his electoral 
majority 1 59 But it had been won by some ambiguity of utter 
ance with respect to tariff and railway regulation The result was 
made manifest early in the new Administration, when party con 
tentions over the direction of revision of the tariff, the thorough 
ness of the regulation of railways and corporations, and the ques 
tion of where the postal bank fund should be placed, resulted in a 
movement of “insurgency” among the Republicans of the Middle 
West The insurgents termed themselves “Progressive Repub- 
licans,” and did not hesitate to join forces with the Democrats 
in order to shape legislation to their wishes Progressives and 
Democrats united m overturning the control of Speaker J G 
Cannon m the House of Representatives by modifying the rules, 



tHISTORY 


830 UNITED STATES OF AMERICA 


and a group of senators, chiefly from the Middle western States, 
destroyed the control of the tegular leaders in the Upper House 
l^resident Tafts influence over the revoking wing was further 
weakened by the chaiges made against his secretary of the Inte- 
rior, Richard A Ballinger, on behalf of Gifford Pmehot, the chief 
forester, who accused the Administration of obstructing Mr 
Roosevelt’s “conservation” policy 
Pmehot was indeed remov^ from office, but the “conservation” 
issue was raised to pnmary importance by the return of Roose- 
velt from his Afncan trip His influence was revealed even while 
ht was enjoying the hospitality of European countries On his 
return, there was a widely extended desire to know his judgment 
of the Administration’s policy, but he maintained silence until the 
( lose of the summer of 1910, when m a senes of public utterances 
in the West he ranged himself, on the whole, with the progressive 
Wing ind announced a “new nationalism” which should enlarge the 
flower of the federal Government and dnve the “special interests” 
out of fwUtics The “msurgeuts’ achieved remarkable victories in 
the Middle West, California, New Hampshire and New York in 
the fall conventions and pnmary elections, retiring vanous leaders 
of the regular wing of the Repubheans Senators Aldnch and 
Halt, former regular leaders in the Senate, had already announced 
their purpose to resign The result of the autumn elections was a 
pronounced victory for the Democratic Party 
Social dueitloiUL— At the close of the first decade of the 20th 
century the United States was actively engaged in settling its 
socul and economic questions with a tendency toward radicalism 
in its dealings with the great industrial forces of the nation The 
“sweat shops” and slums of the great cities were filled with new 
material for Amencan society to assimilate To the sisterhood of 
States had been added Oklahoma (1907), and in 1910 Congress 
empowered New Mexico and Arizona to form Constitutions pre- 
jMratory to statehood, thus extinguishing the last Territories, ex- 
cept the insular dependencies and Alaska Already the food supply 
showed signs of not keeping pace with the growth of population, 
while the supply of gold flowed in with undiminished volume 
High prices became a factor in the political situation Between 
1890 and 1900, in the continental United States, farms were added 
m area equal to that of France and Italy combined Even the 
addition of improved farm land in that decade surpassed the whole 
area of France or of the German Em^wre in Europe But intensive 
cultivation and agncultural returns hardly kept pace with the 
growth m population or the extension of farms (F J T ) 
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FROM 1910 TO 1926 

The American Nation — In 1910 the total population of the 
continental United States was 92,000,000 Of these, only 50,000, 
000 were native whites of native parentage, 13,000,000 were 
foreign born, and 19,000,000 others were of foreign-born or 
mixed parentage The negroes and Indians together numbered 
about 10,000,000 Everybody m the United States except the 
American Indian is an immigrant from some other country or 
a descendant of an immigrant Ihe mam race groups are (i) the 
descendants of the colonists, who were mainly Anglo-Saxons 
with some Germans and Scotch Irish and small elements of other 
races, (2), descendants of the Europeans who came over m great 
numbers from 1820 to 1870, (3), the large number of recent 
immigrants and their children 

In the opening years of the present century the country was 
not yet aroused to the dangers arising from this mixture of un 
assimilated races Few voices were raised against admitting not 
only western Europeans, whose languages and customs were much 
like those of the United States, but men and women from east and 
south cast Europe and from western Asia The only bar to 
immigration based on race was the prohibition, since 1888, of 
Chinese immigration and the practical exclusion of Japanese 
labourers by a “gentlemen^s agreement” with the Japanese Gov 
emment (1907) The undigested load was becoming heavy 

Defects m Govemment — .The units of Amencan society 
were held together by a strong, if complicated, democratic gov 
emment, well fitted to rule a diverse population The political 
forms were familiar to every schoolboy (a) A group (m 1910) 
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of 46 States, each with its own government rigidly confened by 
the traditional principle of ‘‘checks and balances’' into three de- 
partments, legislative, executive, judicial, (b) a widely dis 
tributed franchise almost equivalent to universal suffrage for 
adult males, (c) a behef that the courts were the highest author- 
ity, not only as to questions of personal nghts and duties, but 
as to the vaUdity of the laws and acts of the other two depart 
ments, (d) local government of city and town, township and 
county This combination of governments was expensive and not 
highly skilled, but was supported by the conviction of a large 
part of the population that it was the “best government on 
earth " 

In the organization and conditions of business there could be 
traced some startling contradictions between the word liberty 
and the fact Nominally all kinds of business not prohibited by 
law were open to all comers in free and honourable competition 
In reality, by 1908, a considerable number of both employers 
and employees were engaged in a combat outside the laws, con- 
stant and conscienceless It was hard for individuals and farms 
to compete with corporations, and hard for small corporations 
to compete with large ones The railways were among the most 
conspicuous of the large corporations, and they, too tended to 
combine into larger and more powerful units The States could 
not deal adequately with these powerful bodies because most of 
the railways and many of the other corporations operated from 
State to State, and could not be controlled at either end by any 
thing short of federal power 

Political organizations were on nearly the same basis as busi- 
ness compinieb they also grew bigger and more powerful and 
gathered into fewer groups Nominally, parties are simply asso 
ciations of voters for common ends Actually, they are armies 
acting under commanding leaders who in many cases hold no of 
faces The evils of this “invisible government ” as Ehhu Root 
called It, were apparent Ihe political philosophy of Amencans 
was based on the belief that mankind was stfeadily growmg better 
Hence a tendency to rely upon laws and political devices for cor 
recting the ills of popular government What was most needed 
was the leadership of bold and far-seeing men 

Finances and the Tariff ( 190 ft- 13 ) -—Every growmg unit in 
the country was harassed by questions of taxation and expendi 
turc The U S Government also sought new resources, and 
found them in the income tax This was made possible on July 
i3» 1909, by the 16th amendment to the Constitution, which 
came into effect on Feb 25, 1913 Another new resource of 
the I ederal Government was a tax upon corporations levied on net 
income (Aug 5, 1909) The important question of reorganizmg 
the national banking system, so as to furnish a strong national 
institution, was debated from 1908 to 1912, and was the sub- 
ject of an elaborate report by a national monetaiy commission, 
but no action was taken at that time The net I ederal debt was 
$1,000,000,000, or only about $11 per head of the population 

A financial resource over which Congress had sole authonty 
was the tariff Under strong pressure from members of the party 
to carry out the promises of the Repubhean convention of 
1908, President Taft, a few days after his inauguration, sum- 
moned Congress to meet in special session, for a “revision” of 
the tariff As usual there was a long controversy, which lesultcd 
(Aug s, 1909) in the Payne Aldrich Tariff The act created a 
permanent court of customs appeals with power to determine 
finally all questions as to the value of imports, together with a 
tariff board, expected to make investigations and recommend 
specific measures which Congress might adopt As to rates, the 
Act was not very different from its predecessor, except for a 
decided increase of duties on cotton and silk manufactures 
There was a loud outcry that the “revision” intended by the 
party platform was a revision downward and not upward Never- 
theless President Taft signed the bill, and in a speech at Winona, 
Sept 17, 1909, surprised the country by declanng that it was the 
“best tanff bill that the Republican Party has ever passed ” 
Political Refofm ( 1908 *- 13 )<r— When Roosevelt left the pres- 
idency m 1909 position of President was at the highest point 
of authority that it had ever known Most presidents have 


found their principal legislative influence in the veto, Roosevelt 
had followed the McKinley method of emphasising his wishes in 
personal discussion with members of Congress He did more 
he revived the Jacksonian method of announcing a legislative 
plan, and if congressmen hung back of apixalmg over their 
heads to the country at large A similar policy was adopted by 
President Taft, who had many of the qualities of leadership 
He was large, happy, genial, fond of his many friends, a cheerful, 
balanced man He had served as first civil governor of the 
Philippines and as secretary of War in the cabinet of Roosevelt, 
who practically designated him as his successor Nevertheless, 
as an avowed mhtntor of Roosevelt’s pohcies, he drew upon 
himself the opposition of Roosevelt’s enemies while it soon became 
apparent that he was not relymg upon Roosevelt’s friends 

At this time “the pnmary” method of selecting candidates 
was spreading rapidly through the Union Candidates for each 
party were selected by the ballots of the people, thus under 
mining the convention system From nominations for local officers 
the new method had spread, by 191 1, to State officers in numerous 
States, and after 1910 it began to be applied to the choice of 
delegates to the national party conventions An unforeseen effect 
was that the official ballots were made upon the basis of party 
nominations, with an opportunity for independent voting The 
primary thus becime a part of the system of public elections, and 
therefore the party system was engrafted on public law, as a part 
of the Government 

The distrust of conventions and controlled elections extended 
to the numerous and powerful bosses in city and Slate Legisla 
tures Three new devices were set at work to curb them and to 
interest the electors in public measures The first of these, the 
‘referendum” (gv ), was by 1909 spreading rapidly through the 
Western States, as a means of checking legislative action contrary 
to public sentiment The referendum system furnished a mcchan 
ism, usually imbedded m Stale constitutions, by which on the dc 
mand of a sufficient number of voters, a statute could be held 
back from effect until submitted to a vote of the electors What 
was to be done if the Legislature refused to enact i statute de 
manded by the people^ The “initiative” (g v ) was invoked, 
by which a designated number of voters could unite on a meas 
ure, which must then be submitted to the electors for their 
suffrages 

A third branch of this system of appeal to the people was the 
“recall” (gv), under which a public officer already chosen by 
popular vote (and in a few cases those who were appointed in 
some other way) could be subjected to an election, and, should 
the majority decide against him be thereby removed from office 
In 1911-12 the question came up m connection with the proposed 
constitution of the new State of Arizona, which included a pro 
vision for the recall of judges Because of this provision Presi 
dent Taft vetoed the Act of Admission The State withdrew the 
clause, was duly admitted in 1912 and thereupion proceeded to 
reinsert the recall In practice recalls have proved to be few and 
recalls of judges very few A still wider application of the prin 
ciple of the res[)onsibility of functionaries to the voters was the 
“recall of judicial decisions” which was advocated by Roosevelt 
in 1912, but proved to be more than the country desired 

United States Senators, till then chosen by State Legislatures, 
were next made subject to popular choice Urged by pubhc 
sentiment, Congress submitted (June 12 1912) the 17th Amend- 
ment, which was duly ratified and added to the Constitution 
(May 31, 1913) Under this, all elections to the Senate were to 
be made by direct popular vote Another evidence of a rising 
feeling of responsibility in Congress was a statute (Aug 7, 1911) 
requiring candidates for the House and Senate to submit state 
ments of the money raised and expended m their behalf and 
hmiting the amount which they themselves might spend One 
purpose of both these measures was to make it difficult for men 
to purchase their way into the Senate On July 13, 1912 Sena 
tor Lonmer, of Illinois, was practically expelled from the U S 
Senate for buying votes m the Legislature 

Another slow reform was in the ballot system Most cities, 
towns and States were loaded down with long lists of the officers 
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to be chosen The result was an agitation for the reform com- 
monly known as the “short ballot,” by reducing the number of 
elective officers and increasing the officers to be appointed by the 
few elective officials Working difficulties were found m many of 
these reforms It was hard to keep the public keyed up to the 
necessary pitch of thought and attention at every election , but it 
was evident that the American people intended to free themselves 
from the shackles of “invisible government ” 

Social Questions (1908-12).— The spirit of discontent ex 
tended to many questions outside of politics Throughout the Taft 
administration there was an increasing pressure for “equal suffrage” 
— that is, woman suffrage — ^which, introduced in the Territory of 
Wyoming in 1869, had gradually spread among the Far-western 
States, and then begun working its way eastward Again, both 
state and national governments were compelled to deal with the 
question of alcoholic beverages From the earliest times there 
had been restriction on liquor selling and liquor sellers By 1909 
in almost all States there was some form of general legal restric- 
tion — prohibition, local option, high licence or a State dispensary 
system The question became national, because the liquor trade 
transported its wares from one State to another, and that brought 
it within the Interstate Commerce clause of the Constitution and 
the Interstate Commerce Act Eventually by the original Pack- 
age Act of 1890, Congress adopted the policy of prohibiting ship 
ments of liquor into prohibition States Pure food laws m force 
before 1909 were supplemented by the Drug Label Act of 1912, 
which greatly aided in preventing the adulteration of drugs 

Many questions arose out of immigration The laws m 1909 
forbade the entry of labourers under a contract to work in the 
United States, of convicts, diseased persons and the insane, 
but the execution of the laws was slack The first statute look 
mg toward decided control of immigration was that of Feb 
1907, which increased the grounds of exclusion, and at the same 
time provided a plan to help the immigrants in finding work 
It also created an immigration commission, which in 1910 made 
a report in 41 volumes, strongly recommending the sifting of 
immigrants by testing their ability to read and write some 
language Meanwhile, in the decade 1901-10 the number of 
immigrants rose to an average of 1,000,000 a year Since, how 
ever, the record showed that from 300,000 to 500,000 annually 
returned to their old homes, the actual rate of increase of popula- 
tion by immigration was no more than about annually 

Labour Questions — No legal obstacle stood in the way of the 
right to organize, first, by local trade unions, then by nation wide 
unions for single trades, and finally by national unions com 
bining many trades To this was slowly added by the unions 
the principle of the “right to labour,” which means both that it 
is the duty of the community to see that the worker has a job 
and that at least the skilled workers have a kind of title m their 
employment, so that it is contrary to good morals for a “scab” to 
take the place of a striker 

The legal position of labour unions in these controversies was 
brought out by suits of national importance against unions In 
the test case of Gompers v Buck s Stove and Range Co , the 
charge was that the federation, by posting the company in its 
pubhcations as “unfair to labour,” was boycotting, and thus in- 
fringing legal rights Gompers, president of the American Feder- 
ation of Labor, was convicted for contempt of court on the 
ground that he had refused to obey a court order to abandon the 
boycott In 1 908 a suit was decided against a union of the hatters 
of Danbury (Conn ), who had attempted to boycott the prod 
ucts of a local hat manufacturer with a verdict of $74,000 
damages 

Another phase of the labour situation was the spread of em- 
ployers’ liability laws through various States, and the passing of 
an Act of Congress (April 22, 1908) for the protection of the 
employees of interstate railways In June 1912 Congress added 
to Its previous enactment of an eight-hour maximum regular day 
for public employees, by providmg that all contract work for the 
Federal Government must also be on the eight-hour basis As most 
labourers were voters they brought powerful influences to bear on 
State Legislatures and on Congress in favour of labour On the 


other hand, the courts, particularly those of the States, were slow 
to recogmze the changes m industrial conditions 
In addition, the courts began to use a system of labour m 
junctions workmen, labour unions and their members were 
ordered to abstain from committmg acts which if committed 
would presumably violate a law and would thus lead to a prose- 
cution, in which the question of guilt could be settled by a jury 
Instead, the courts by m junction would decide on the responsi 
bility and affix a penalty not specifically laid down in any statute 
Trusts and Transportation 1887 - 1912 . — During the 20 years 
ending with 1910 it became clear that the most difficult question 
before the United States Government was the regulation of the 
vast aggregates of capital, commonly called trusts (gv)^ which 
combined into corporations, aimed at the control of particular 
lines of business, and also of the railways The efforts of Con 
gress to adjust the question were registered in two hnes of 
restrictive statutes, headed by the Interstate Commerce Act of 
1887 and the Sherman Anti Trust Act of 1890 Upon these was 
built a structure of decisions by the United States Supreme Court 
To carry out and partly to avoid these decisions, the Mann-Elkins 
Act of June 18, 1910, widely extended the Interstate Commerce 
Acts by including telephones, telegraphs, express and sleeping car 
companies, and setting up a (Commerce court which was to render 
decisions on transportation questions Federal control of railways 
on the whole worked well The commission was a striking ex 
ample of disregard of the principle of separation of powers, mas 
much as it was a rule making body, an executive body, and a 
court which interpreted its own rules, subject as to some questions 
of appeal to the Federal courts 

The great problem of the trusts was much farther from a 
solution than that of the railways, because the large corporations 
were linked together through the holding and manipulation of 
stocks by capitalists and banks, and through the so called “inter 
locking of interests ” The only effective way of dealing with 
large corporations whose activities extended from State to State 
was to bring suit against them for monopolizing or conspiring 
to monopolize in their lines of trade It was considered a triumph 
when (May 9, 1911) the United States Supreme Court rendered 
decisions against two of the most powerful trusts — the Standard 
Oil Company and the American Tobacco Company The court 
held that the anti-trust legislation must be interpreted by the 
“standard of reason” — namely, that a combination was not un 
lawful or against the public interest unless it actually caused a 
restraint of trade and commerce among the Federal States or 
with foreign nations Having thus set up a “rule of reason” 
which Congress had refused to enact, and having created an 
example of judicial legislation, the court proceeded in both the 
pending cases to hold that the compames were guilty of attempts 
to monopolize their lines of trade As to penalties, the court 
contented itself with ordering the offenders to disintegrate The 
general danger of vast aggregations of capital was ignored 
Foreign Affairs — The fields of the diplomacy of the United 
States for the last 100 years have been Amencan, Pacific, and in 
a much smaller degree European In the Second Hague Confer 
ence of 1907 the United States delegates urged international arbi 
tration, and in accordance with the general principles put forth 
at that conference, Elihu Root as secretary of State secured 25 
arbitration treaties with as many countnes (1908) The United 
States and Great Britain arranged (Jan 27, 1909) to refer to The 
Hague tribunal their long-standing dispute on the Newfoundland 
fisheries The result was a decision acceptable to both sides 
(Sept 7, 1910) In 1911 the Republican majority under Presi 
dent Taft’s leadership initiated a pohey of commercial reciprocity 
with Canada An agreement was made with the Canadian Gov 
ernment by which each side should by legislation reduce or abol 
ish duties on certain raw products and manufactures With great 
difficulty the necessary bill was pushed through Congress (July 
1911), but two months later the Canadian electors refused to 
support the reciprocity agreement, and the plan broke down 
Latia America — Notwithstanding the position of the United 
States as the responsible holder of the Phihppine Islands, and 
hence an Asiatic Power, the tradition of isolation continued to 
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be a strong force in the public mind Nevertheless no formidable 
public protest was made to a policy of special Amencan inter- 
vention m Mexico, the Caribbean and the Isthmus region The 
arrangements of 1902 made Cuba practically a dependency, sub- 
ject m the last resort to decisions from the White House Presi- 
dent Taft continued the occupation of the Domimcan Republic, 
consent of the Senate under a treaty to that effect having been 
obtained by Roosevelt m 1907 In 1911 Mr Taft secured a con- 
vention by which Nicaragua gave exclusive canal privileges to 
the United States 

The Panama canal was now approaching completion and the 
little Republic of Panama, which it bisected, though nominally 
an independent State, was in fact under Amencan control An 
Act of Congress (Aug 24, 1912) laid atolls on shipping, from 
which American ships engaged in coastwise trade were to be re 
lieved The British Government lodged a protest on the ground 
that by its treaty with the Umted States the canal was to be 
opened on equal terms to the ships of “all nations”. President 
Taft, however, stood by the act, and the question was passed on 
to the next administration 

Still more serious were the relations with Mexico, where, m 
1910, a revolution headed by Madero, assailed the long estab- 
lished government of Porfirio Diaz and drove him after a few 
months out of the country Mexico was thrown into confusion, 
and President Taft found it necessarv to place troops on the 
border In 1912 he proclaimed an embargo on the export of 
arms or military supplies to Mexico Meanwhile the concessions 
and property of Americans m Mexico were threatened or de- 
stroyed The Americans who had interests in Mexico began a 
steady pressure for intervention by the United States 

Pacific Relations 1908-12 — ^Across the Pacific, clouds rose 
on the diplomatic horizon The commercial treaties with Japan 
allowed a reciprocal freedom of residence and trade to the na 
tionals of the two countries The immigration of Japanese was 
very distasteful to the people of California, who undertook to 
restrict Japanese children to separate schools Behind this diffi 
culty was the rising power of the Japanese and their national 
spirit, greatly enhanced by their victory over the Russians in 
1905 In 1908 Roosevelt sent round the world a powerful naval 
lleet, which visited Japan and was received with elaborate cour 
tesy by a welcoming Japanese squadron exactly equal in number, 
ship for ship In the Root-Takahira reciprocal note of Dec i, 
1908 (which was never submitted to the Senate), the United 
States practically admitted Japan^s special interest in Asiatic 
affairs The question of Japanese immigration was settled for 
the time being by a renewal of the commercial treaty (July 24, 
1911) It continued the previous “gentlemen’s agreement,” ac 
cording to which, though claiming a right of immigration into 
the United States, the Japanese Government pledged itself not to 
issue passports to labourers 

Politics 1909-12. — In the action of Congress on many of the 
important issues above discussed no party lines were drawn, 
though such measures as the tariff and new taxes were distinctly 
Republican On the tariff, some members from Middle-western 
States, particularly Minnesota, voted against the Payne Aldrich 
measure of 1909 Another disturbance was due to resentment 
against the Speaker of the House, Joseph Cannon of Ilhnois, who 
through the union of various powers virtually had a veto on any 
measure or proceeding which he did not hke Cannon kept too 
tight a hand, hence (March 19, 1910) a group of Republican 
“insurgents” joined hands with the Democrats to reduce his pre- 
rogatives till Cannon became simply a partisan moderator 

A new issue upon which both parties were divided was covered 
by the general term “conservation ” Although most of the arable 
land had passed out of its possession, the Federal Government 
was still the possessor of great tracts of forest, of mineral lands 
and of water power Congress m 1902 provided for a system of 
irrigation, the cost to be advanced by the Government and repaid 
m instalments by the users of the water President Roosevelt 
became interested m stopping the waste of timber and minerals, 
m preserving part of the gifts of nature for future generations, 
and m relainuig public ownership of the utilities of the country, 


particularly the forests and streams In 1910 new statutes pro 
vided for a fresh classification of land and for the reservation of 
coal by the Government 

Roosevelt and Wilson. — By igio it became clear that the 
Republican Party was weakening, and that President Taft s 
popularity and influence were lessening The State and congres 
sional elections of 1910 were unfavourable to the Republicans 
The insurgents, who soon came to be called Progressives, gamed 
most of the Republican districts in the west, and the Democrats 
gained about 50 seats in Congress This result transferred to 
the Democrats the control of the House, while in the Senate they 
secured 41 of the 92 members 

A group of dissatisfied Republicans gathered about Senator 
La Toilette of Wisconsin as a leader and presumptive candidate 
for President Meanwhile State Legislatures were passing pnmary 
laws which included the election of delegates to national nomi 
nating conventions This made it easier to break through the old 
line organizations, as La Follette had done in his own State 
Taft’s friends and supporters naturally expected that the Presi 
dent would be renominated 

All these calculations were disturbed by the greatest person 
ality in the country, Theodore Roosevelt A few weeks after 
leaving the White House (1909) he started on an expedition to 
Central Africa, and was, on his way back, received in Europe as 
the ex President of the most important of republics and as a 
commanding personage He returned to the United States (June 
18, 1910) to find political conditions little to his liking Most of 
his friends had disappeared from the Administration, his poll 
cies seemed to him to have been slighted Taft did not satisfy the 
ex President, and the two drifted apart On Aug 31, 1910 at 
Osawatomie, Kan , Roosevelt set forth a programme which he 
called “the New Nationalism,” favouring publicity of the ac 
counts and proceedings of trusts, a tariff commission, a graduated 
income tax an adequate Army and Navy, conservation protec 
tion of labour, and the direct primary with the recall of elective 
officers For the time being Roosevelt made no direct movement 
toward standing for the Presidency Meanwhile several of the 
Western States, particularly California under the guidance of 
Governor Hiram Johnson, accepted a radical programme of po 
litical and social reform A formal breach with Taft and the 
open candidature of Roosevelt seemed inevitable The cnsis 
came when (Feb 12, 1912) President Taft in a speech alluded to 
the Progressives (evidently having Roosevelt in mind) as “Ex 
tremists — ^not Progressives, they are political emotionaries, or 
neurotics ” This was taken as a challenge and a few days later 
Roosevelt openly declared himself a candidate 

The Election of 1912 — As the convention held in Chicago 
approached, the lines of battle were developed Behind Taft 
were Barnes of New York, Penrose of Pennsylvania, Crane of 
Massachusetts, and other “stand pat” leaders Among those in 
favour of Roosevelt were James R Garfield of Ohio Pinchot of 
Pennsylvania and a strong body of Republican governors Roose 
velt himself went to Chicago, and threw his immense energy and 
enthusiasm into the campaign The convention was a scene of 
unusual excitement 

The critical decision was made in the prehminary meetings of 
the national committee which was strongly “stand pat”, for that 
committee had to decide upon the right of claimants to be in 
scribed m the preliminary roll of delegates Every contest except 
one was settled in favour of the Taft claimants The shifting of 
30 delegates from one side to the other would have brought about 
a “stampede” to Roosevelt, but they were not to be had Roose 
velt advised his delegates to take no further part in the proceed 
mgs At the final roll call, June 22, there were 561 votes for 
Taft, 58 scattenng and 107 for Roosevelt, besides 344 Roosevelt 
men not voting In the last issue, therefore, Taft had a majority 
of 50 votes out of 1,070 In the minds of Roosevelt and most of 
his followers the nomination was a violation of the principles of 
popular government Roosevelt openly advised a bolt This was 
duly accomplished by a formal Progressive Convention It met 
m Chicago in August and nominated Roosevelt for president and 
Hiram Johnson for vice-president 
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Meanwhile the Democratic Convention met at Baltimore with 
William J Bryan in a position to dictate the choice The appar- 
ently sure candidate was Champ Clark of Missouri, Speaker of 
the House of Representatives But under the rules of the Demo 
cratic Convention requiring a two-thirds majority, he was finally 
defeated by Woodrow Wilson, Governor of New Jersey The 
platforms of the two old parties were of the usual type The 
Republicans declared for protective duties The Democrats 
stood by Iheir platform of a tariff for revenue only, additional 
regulation of the railways and presidential preference primaries 
The Progressive platform was a general programme of political 
reform and “in enlarged measure of social and industrial justice ” 
Woodrow Wilson’s Victory — Not platforms, however, but 
men, appealed to the voters All three candidates took the field 
From the first it was clear that the real fight was between Roose- 
velt and Wilson The Progressives were well organized, and their 
convention and campaign included many women The final ques- 
tion was whether Roosevelt could draw to himself a sufficient 
number of Democrats to reduce the Democratic vote below the 
winning point The result in Nov showed that the Democrats 
in the mam stood by their party candidates The total popuhr 
Democratic vote, 6,286,214, was only about 120000 less than in 
1908 The total Taft and Roosevelt vote combined was almost 
exictly the same as that of the Republicans in 1900 Roosevelt 
polled 4126,020 popular votes to 3483,922 for Taft, but he 
tarried only six States, with 88 electoral votes, against 2 States 
with 8 votes for Tift, and 40 States with 435 votes for Wilson 
Woodrow Wilson. — On March 4, 1913, Wilson was inaugu 
rated as President Born m Staunton, Va , in 1S56, of Scotch 
Presbyterian ancestry he graduated from Princeton in 1879, 
essayed the practice of law, then was a professor in several col 
leges I rom 1902 to 1910 he was president of Princeton univer- 
sity He was an easy and attractive speaker, and had a remark 
able literary style {See Wilson, Woodrow ) As Governor of 
New Jersey during 1911 and 1912 he had opportunity to show 
his skill as a party leader and his interest in reform In 1912 he 
was taken up by Bryan, who saw in him an exponent of the 
political principles for which Bryan had stood and a President 
who could meet the Progressives on their own ground 
In making up his cabinet it was onlv reasonable that Bryan 
should enter it He wis made secretary of State, an office for 
which he had little adaptation To a new cabinet office recently 
created by Congress the secretaryship of the Department of 
Labor, Wilson appointed W B Wilson, a strict labour organiza- 
tion man Lindley M Gamson, secretary of War, and Franklin 
K Lane, secretary of the Interior, were strong men Albert S 
Burleson, postmaster general, and Josephus Daniels, secretary 
of the Navy had insufficient training for their duties David F 
Houston, of Missouri, was made secretary of Agriculture William 
G McAdoo, secretary ot the Treasury and James C McReynolds 
Attorney General Most of the members of the cabinet were men 
who could be trusted to follow the President’s lead One remark- 
able statesman not included m this list was Col E M House of 
lexds, who for six years wis the President’s most trusted coun- 
sellor and political friend without holding any political office 
In the minor civil service Wilson earned out his principles by en 
larging the classified list of posts which could be entered only by 
competitive examinations 

A gemal man who could be a debghtful companion, full of 
experience and of Scotch Presbyterian humour, President Wilson 
had a powerful mind, an amazing skill of expression and an m 
tense belief m the power of ideals to arouse and inspire a people 
He thought he had no need of conferences, of feeling the public 
pulse, of mixing with members of Congress and party leaders, of 
personally greeting the average voter 
Finance and Tariff^ 1913 — ^The election of 1912 earned with 
It a safe Democratic majonty in the Senate and a two-to one 
majority m the House On April 8, 1913, the President created a 
surprise by appeanng in person to address the two Houses of 
Congress jointly at the opemng of a special session, instead of 
sending a written message This practice he followed throughout 
his administration, with great effect He felt himself not only 


chief magistrate of the nation, but head of the Democratic Party, 
and practically the premier of the Government from which ought 
to proceed plans for important legislation 

A special session was called particularly to frame a tariff act 
Representative Underwood, chairman of the Committee of Ways 
and Means, gave to the new measure his name and experience 
The purpose of the statute was to enlarge the free list of raw ma 
terials, foodstuffs and some manufactures, to make a moderate re 
duction of the protective duties, and to correct some of the things 
which made the Payne Aldrich Act unpopular Included in the 
statute was an income-tax, at last made possible by the adoption 
of the 1 6th amendment (Feb 25, 1913), which was expected 
to supply any revenue which might be lost by the reduction of 
duties A tariff commission was created to make researches into 
the workings of the Act and to find out what was the actual differ 
ence between the cost of labour in the United States and m foreign 
countries (Oct 3, 1913) 

The powerful influence of the President was again exerted to 
secure a systematic bankmg system, with the result that (Dec 
23, 1913) the Owen Glass Federal Reserve Bank Act was added 
to the statutes The principle was to create a national institution 
which was (9 be divided into 1 2 regional banks, in each of which 
was a body of dircct6rs, besides the central organisation in Wash 
mgton In these 12 subdivisions clustered such banks, whether 
national or State chartered, as chose to accept The new institu 
tion was also to issue a new form of paper money The system 
from the start was recognized as a large national asset At the 
same time a Rural Credits Act was passed (July 17, 1916), which 
created a special group of banks to lend money to farmers on the 
secunty of their farms Both systems worked effiaently 

Transportation, 1914 - 16 .— Under a statute of March i, 1913 
the Interstate commerce commission was authorized to enter 
on an elaborate valuation of the railway property throughout the 
country as the basis of a judgment as to what was a reasonable 
profit The Panama canal was now approaching completion This 
was the first great agency of transportation owned and managed 
by the United States Goveniment President Wilson used to the 
utmost his personal influence for a bill to repeal discrimination in 
favour of American owned vessels, of which the Bntish Govern- 
ment had complained, it became an act, June 15, 1914 On Aug 
1 5 the first steamer passed through the canal from sea to sea and 
m a few months the canal was paying its own way A new ques- 
tion of transportation was arising through the rapid development 
of motor vehicles At first a playthmg, then a luxury, by 1908 
they were spreading throughout the land The attention of the 
whole country was called to the absolute necessity of good roads 
In 1916 Congress passed an act appropriating approximately 
$85 000 000 to be paid in about five years to such States as would 
contribute equal sums for good roads From this beginning the 
movement spread rapidly throughout the whole country 

The Trusts, 1914 — ^A few hours before the end of President 
Taft’s term a congressional comnuttee reported against the 
“great and rapidly growing concentration of the money control 
and credit in the hands of a few men” In June 1914, in a suit 
involving the International Harvester Company, the United States 
Supreme Court upheld state anti-trust laws The nng of law and 
justice seemed to be drawing closer round the great Offenders 
Yet these offenders still flourished, and huge corporations, such 
as the U S Steel ( orp , paid dividends on thousands of millions 
in stocks and bonds President Wilson urged successfully a radical 
amendment of the Sherman Act (Oct 15, 1914) against dis 
criminating freight agreements, mterlocking directorates, and 
holding corpcTrations 

Another branch of the same attack on the money powcf was 
the Federal Trade Commission, created Sept 26, 1914, which 
was an attempt to find means of dealing with corporations cn 
gaged m interstate commerce other than banks and common 
earners In the same direction went the “blue sky laws” passed 
m this period by many States, to break up the practice of float 
mg the stock of companies which had no property more substan 
tial than the atmosp^re 

Labour, 1913 - 17 -— The exomple of capital, m rolling itself into 
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masses too great to be controlled by ordinary means, was fol* 
lowed by labour The American Federation of Labor was a 
loosely woven council of representatives from the great trade or- 
ganizations It did not undertake to call stnkes, though it was 
likely to support them, and it had great effect m brmging about 
combined and simultaneous demands for the various items m the 
labour programme The leaders fixed upon an eight hour day as 
the basic working time The next item was the mmimum wage, 
which made its way slowly and was not altogether acceptable to 
labour Another demand was that American citizens should have 
preference over ahens m employment Labour in general was un- 
friendly to child labour and was, therefore, interested m a Federal 
statute of Sept i, 1916, to prevent the transport of products 
made by child labour under specified conditions 

As the labour unions gamed in numbers and strength they 
used their energies in favour of the “closed shop,” a system under 
which union men refused to work m any establishment where 
men not members of the union were also employed 1 rom this 
idea rapidly developed the system of sympathetic strikes, in which 
members of one union back up another union by refusing to 
handle, use or transport products of non-union labour Hence 
boycotts, and perhaps rum for employers who had no difficulty 
or quarrel with their own workmen Never m the history of the 
United States were there so many and so violent strikes as from 
Tgi3 to 1917 The I W W organized long and tumultuous strikes 
among the silk weavers of Paterson, N J , and the textile workers 
of Lawrence, Mass In the trying years of 1916-17 violent 
strikes were directed not only against non striking workmen, but 
against the public peace In July 1917, at Bisbee, Anz , the tables 
were turned A land of vigilance committee seized and earned 
out of town, with orders not to return, about 1,200 striking miners 
and their friends No jury would convict those responsible for 
this illegal action Ihe most serious of all these labour struggles 
was the threatened strike in 1916 of the large and very powerful 
unions of railway employees President Wilson intervened and 
practically compelled Congress to pass (Sept 3, 1916) the 
Adamson Act by which a basic eight-hour day was secured with 
pro rata for overtime Ihe Supreme Court upheld this statute, 
which went to the farthest verge of the hcderal Government’s 
authority over labour matters 

Social Movements, 1913 - 17 . — ^These struggles between the 
railways and the courts, between the trusts and Congress, between 
labour and State governments, between strikers and the Presi- 
dent of the United States, are part of American history because 
they were vital to the welfare of the country The farmers every- 
where were aroused, for they looked on railways as hostile to their 
interests, by overcharging for carrymg their products, and they 
resented the trusts, which they believed raised prices The anti- 
liquor forces steadily developed strength They urged out and out 
prohibition and secured it in more than lialf the States At the 
end of 1917 war prohibition was enacted b> the Federal Govern- 
ment and also prohibition in the District of Columbia On Dec 
19, 1917, a two thirds majority was secured m Congress for a 
prohibition constitutional amendment^ — the i8th amendment — 
which was at once submitted to the States Woman suffrage also 
advanced steadily Congress submitted a woman suffrage amend 
ment in 1919 Thus changes that had been 50 years on the way 
finally were brought about by the force of public opinion A 
change was also visible in the attitude of the country toward im- 
migration which Congress was determined to reduce by an intelh 
gence qualification A new bill (leb 5, 1917) was passed over 
Wilson’s veto Besides a literacy test it raised the head-tax to $8 
and excluded oriental labourers coming from certain geographi- 
cal areas, which did not mdude Japan but did apply to Hindus 
and Malays 

Educational Progress, 1909 - 21 . — ^The decade following 1909 
was marked by a new sense of the possibihty of general educa- 
tion, and the need for a more direct, searching and practical 
type of education The country was accustomed to a system of 
graded pubUc school, offering the “common school education,” 
and leaing up to a few endowed and private schools, and to 
thousands of pubhc high schools, which were expected to prepare 


the small proportion of young men and women who went on to m 
stitutions of higher education Secondary education was suhdi 
vided into literary, commercial and industrial schools The institu 
tions of higher learning set up new professional departments m 
eluding the intensive stud> of education and separate schools of 
science, engineering agriculture and other spernlUts Pnvitt 
enterpnse created a great number of so called business colleges 
and a few very efficient trade schools 

Nevertheless there was general complaint that the schools did 
not rdatc themselves to the life of the community A National 
Society for the Promotion of Industrial Lducation bccime the 
focus of a movement to organize what now became generally 
known throughout the country as vocational education A na- 
tional commission was appointed by President Wilson, in 1914, 
to consider the whole subject The resulting Smith Hughes Act 
(Feb 22, 1917) created a Federal Board for Vocational Ediica 
tion which framed an elaborate plan for instruction m the four 
vocational fields of agriculture, commerce, industry and home- 
making The Act promised to appropriate Federal funds rising to 
about $7,000,000 m 1925, to be paid to such States as would 
match these funds dollar for dollar 

Private enterpnse accompanied this movement by building 
up advanced engineering and trade schools of a high type such 
as the Carnegie Institute at Pittsburgh, by improving the private 
commercial schools and by establishing advanced schools of busi 
ness training in colleges Some of the great manufacturers, espe 
cially of the automobiles, set up schools within their own works 

When the United States plunged mto the World War in 1917, 
the Government established a variety of vocational schools to 
tram men for the numerous specialties of military service It made 
use of the shops ainj other vocational facilities of the existing 
schools and colleges Great sums were raised by special “drives’ 
among the alumni and friends of the endowed institutions, and 
the State universities were allotted hitherto unheard of grants 
The stnctly vocational schools were admitted mto fellowship 
with the other institutions 

Wilion’s Foreign Policy —W oodrow Wilson was naturally a 
man of peace, and so emphatically was Secretary Bryan They 
set themselves to aid the cause of general peace by arbitration 
treaties Secretary Bryan prepared a defimte project for treaties 
by which the nations concerned should, m ease of difiicultics, 
pledge themselves to submit their grievances and claims to a 
special examining commission and to abstain from war or prep- 
arations for war until the commission should have had time to 
report Ihe presumption was that a sensible nation ivoulcl 
submit to the judgment of an imparti il tribunal There was 
httle difficulty m concluding more than 30 treaties upon this 
basis m the course of a year, but none was put mto effect The 
truth IS that the American people, as a whole little accustomed to 
international questions, had no dcliiiite foreign policy 

Philippines and Caribbeans — The Govt rnment of the Philip 
pine Islands was altered by setting up the first Filipmo Assembly 
in 1907 In response to the pleading of President Taft, Congress 
m 1909 grudgingly included them within the customs boundary 
of the United States Under President Wilson, Gov Gen Cam- 
eron Porbes was withdrawn and Burton Harrison was appointed 
his successor, to carry out a policy of liberalization and prepara 
tion for independence The Filipmos were allowed to hold a 
majority of the seats m the commission, which became a kmd 
of administrative Upper House Filipinos were substituted for 
Americans in many of the civil offices The people were thus 
given a definite opportunity to govern themselves The Jones 
bill, enacted Aug 29, 1916, greatly enlarged the power of the 
popular part of the Government, and the commission ceased to 
exist The act promised that the FiUpmos should be given their 
independence when their ability to govern themselves should be 
demonstrated 

At the other end of the American sphere of mfiuence, Cuba, 
while nominally independent, remamed a protectorate of the 
United States On March 2, 1917, the Porto Ricans were for thi 
first time made American citizens and received a popular govern- 
ment of two elected Houses President Wilson continued the 
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administration of the Dominican republic which dated back to 
Roosevelt He also took mihtary control of Haiti in 1914, and 
followed It by a controlling treaty which was ratified by the 
Senate (Feb 28, 1916) He carried even farther Taft’s policy in 
Nicaragua by a treaty (ratified Feb 18, 1916) which converted 
that country into a virtual protectorate Another area came 
under control of the United States by a treaty for the annexation 
of the Danish West Indies proclaimed in 1917 These islands 
were duly organized under the title Virgin Islands of the United 
States Little opposition was made to this creation of a virtual 
empire, including dependent provinces 

Latin America and the Orient, 1913-17 — ^The peaceful pohey 
of the United States towards its neighbours was severely tested by 
disturbances in Mexico In 1913, Madero, president of that 
turbulent republic, was murdered, presumably by order of Huerta, 
an insurgent officer, who thereupon declared himself the head 
of the State The almost invariable policy of the United States 
had been to recognize any de facto head of a Latin American 
Government without inquiring into the source of his title But 
on this occasion President Wilson adopted what he called a pohey 
of “watchful wilting ” lie steadily refused to recognize Huerta, 
against rival revolutionists In April 1914 a trifling dispute arose 
it Tampico as to a salute of the American flag, and Wilson, ap- 
parently yielding to strong public sentiment, ordered the navy to 
attack and capture Vera Cruz, of which the United States re- 
mained in possession for some months The real object was to 
discredit Huerta, who was compelled to flee the country When 
in 1915 the brigand Villa raided the town of Columbus, NM, 
the President ordered a military expedition under General Persh- 
ing to advance into the interior of Mexico It remained about 
eight months, without capturing Villa or accomplishing any other 
definite result The three friendly nations of South America — 
Argentina, Brazil and Chile, commonly known is the “A B C 
Powers” — offered a kind of mediation At thiir suggestion Car- 
ranza was recognized as president by the United States Disorder 
continued, and in Miy 1920 Carranza was overthrown and killed 
by the troops of Obregon For a time thereafter Mexico emerged 
from the state of revolution 

This long controversy wis highly disturbing to the desired close 
relations with Latin America in general In spite of four Pan 
American congresses and several scientific congresses, in spite of 
visits of Roosevelt and of Root and Knox as secretaries of State 
to South America, there could be no harmony if the United States 
were to continue “administering” small and defenceless Latin 
American nations and waging undeclared wars with Mexico 
Nevertheless, President Wilson in a speech at Mobile (Oct 27, 
1913) declared that the United States had no designs on the 
terntory or independence of its Latm American neighbours 
Colombia, too, had a grievance arising out of the loss of the isth- 
mus when the Panama canal zone was annexed m 1904 A treaty 
negotiated by Bryan to pay to Colombia $25,000,000 as a kind of 
reparation was ratified by the Republican administration in 1921 

In regard to the Far East, Wilson had little opportunity to 
develop a policy He began by disavowing the plans made under 
the advice of President Taft for a loan by Amencaji bankers to 
China He argued with the people of California because they 
insisted on passing a statute restricting alien ownership of lands 
by Japanese residents The World War soon united the United 
States and Japan in a common cause, and on Nov 2, 1917, the 
Lansing Ishii note, on the same plan as the Root Takahira note 
of 1908, set forth that the United States recognized Japan’s 
“special interests in China ” 

Neutrality — ^The United States m 1914 expected to remain 
indefinitely at peace, as was shown by lack of anything that 
could be considered national military preparation in the terms 
of modern warfare When on Aug 4, 1914, President Wilson 
issued a proclam ition of neutrality as between the two groups 
of European nations just engaging in a gigantic struggle, the 
authorized military establishment was about 107,000 men, of 
whom some 87,000 were enrolled The United States had not 
one mihtary aeroplane of approved type, had only four modem 
heavy field guns ind no transport for them, had not a trench 


bomb or a mine thrower, nor considerable supphes of any weap- 
ons or equipment except 800,000 excellent rifles, nor any officers 
experienced in the kind of warfare used m recent wars, nor any 
instruction camps for officers or men The navy included a fleet 
of battleships recently built, but weak m small and swift vessels 
and particularly in submarines The militia proved to be of 
little service, though Secretary Bryan pubhely declared that the 
nation needed no preparation, for it “could raise a million men 
between sunrise and sunset ” 

Neither the foreign pohey nor the diplomatic organization of 
the United States was fitted for such a crisis The traditional 
Monroe Doctrine was expected to keep the nation out of dan 
gerous controversies with the other American States The coun 
terpart principle of isolation forbade the United States to take 
any part in European crises or wars As a neutral it stood by the 
principle of “freedom of the seas,” by which was meant in par 
ticular the right to carry on commerce with all belhgerents in 
case of war, subject to the limitations of the then acknowledged 
international law as to contraband and blockade Soon after 
the beginning of the World War relief was organized on a large 
scale for the Belgian people, most of whose country was overrun 
and held by the Germans This system soon included French 
refugees, the unhappy peoples of Serbia and Asia Minor and 
other combatant or non combatant sufferers, besides the sick and 
wounded of the contending armies 

Difficulties with the Belligerents, 1914 - 17 -— The United 
States was compelled at once to take into account the relation be 
tween the War and American industries, commerce and finance 
Hcavv loans were placed in the United States by Great Britain 
France and Russia As fast as the money was borrowed it was spent 
in the United St ites for the purchase of food, clothing, animals and 
especially munitions President Wilson issued a proclamation 
(Aug 18, 1914) advising that the people remain neutral “not 
only in act but in word and m thought ” Such neutrality was 
impossible In the first weeks of the War, German commerce 
was driven from the seas The command of the sea by the Allies 
very nearly cut off trade of any kind between the United States 
and Germany and Austria, while commerce continued m ever 
increasing volume with England and France This disparity led 
to protests on the part of the German Government, and also 
to lawless acts perpetrated or directed by agents despatched by 
the German Government for the purpose of paralysing the mum 
tion factories Violent antipathies were caused by the German 
methods of carrying on war, and particularly the treatment of 
the occupied areas of Belgium^nd France The American popu 
lation included huncireds of thousands of citizens of the belhg 
erent countries, many of whom attempted to return to their 
homes in order to serve in the army The road for such recruits 
was blocked for the Germans and their alhes, but open to the 
Allies For the first time in half a century the United States 
found within its own borders a sharp division on questions of 
foreign policy 

On the other hand, the war trade brought immense profits 
The favourable balance of trade rose from $690,000,000 in 1913 
to $1,770,000,000 in 1915 and $3,000,000,000 in 1916 This pro 
digious debit was balanced by about $3,000,000,000 sent to the 
United States in secunties and gold, besides $2,000,000,000 m 
foreign War bonds Under these circumstances genuine neutrality 
was out of the question A decided preponderance of sympathy 
developed toward the western Allies, who were profitable cus 
tomers, were in close and almost undisturbed intercourse with the 
United States and were considered to be fighting against a ruthless, 
arrogant and dangerous autocracy 

International Controversies, 1914 - 17 ^The mternal tension 
of the United States was tightened by the insistence of Germany 
on the right to use new weapons, tactics and practices of war, with 
out the traditional hmitations of international law, without mercy 
to non combatants, on the basis of “a law of necessity No 
able bodied German man or woman was really a non-combatant, 
the Germans insisted that they must regard all civilian enemies 
as combatants There was no way to stop them without using 
similar new methods of warfare 
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Great Britain, which m the London Maritime Conference of 
1908-09 had shown some disposition to enlarge the privileges of 
neutral commerce, now seized American ships and shipments, and 
arbitrarily extended the hst of contraband, until (Dec 26, 1914) 
a despatch signed by Secretary Bryan, but expressing the con- 
clusions of President Wilson, made a protest In the course of 
1915 the British Government began to apply the American prin- 
ciple of “continuous voyage” as applied by the United States 
during the Civil War to cover shipments to neutral ports m cases 
where those shipments were likely ultimately to reach Germany, 
and also where they might replace products of the neutral coun 
tries that could thus be spared for Germany, or if the neutral 
countries dechned to make a hard and fast agreement not to 
reship 

In 1916 the British were practically blockading neutral Euro- 
pean ports and capturing vessels, American and other, wherever 
they liked The Central Powers set up a new war practice of using 
submarines as commerce destroyers The American Government 
protested A crisis came through the sinking by a submarine of 
the British passenger liner “Lusitania” (May 7, 1915), with the 
loss of 1 13 American lives That sinking was a deliberate act of 
the Germans to test the temper of the United States Apparently 
they were greatly surprised when the people of the United States 
rose m resentment President Wilson, who had earlier insisted 
on “strict accountabihty,” insisted on a sharp protest Mr Bryan 
thought milder measures sufficient, and on that issue resigned 
the secretaryship of State (June 8, 1915), being succeeded by 
Robert M Lansing The correspondence went on until October 
when Germany at last informed the American Government that 
merchant ships would not be sunk without warning and an oppor- 
tunity to save non combatant lives Meanwhile, throughout 1915 
and 1916, systematic violations of the neutrality laws of the 
United States by Germans and Austrians caused the dismissal of 
the Austrian ambassador to the United States and of the two 
most obnoxious members of the German ambassador s staff 

“Preparedness ” — By the end of 1915 it became clear that with 
or without their own desire, the people of the United States might 
find themselves involved in the War President Wilson desired 
peace A day or two after the sinking of the “Lusitania” he spoke 
of there being such a thing as “a nation that was too proud to 
fight” In his message of Dec 1915 he urged national defence 
and the protection of American shipping Long before this time 
the World War had brought about a violent change in the eco 
nomic conditions of the country The great demand for food 
stuffs raised the price of gram and other farm products The 
high cost of living became a political issue The munition fac- 
tories offered unheard of wages and drew hundreds of thousands 
into improvised towns The World War caused a great change in 
immigration Hundreds of thousands of men left the United 
States for Europe, while the net immigration fell from 1,200,000 in 
1914 to 300,000 m 1916 

The Election of 1916 —In the midst of this turmoil and con 
fusion of business came the preliminaries of the presidential 
election of 1916 President Wilson carefully abstained from taking 
sides between the Allies and the Central Powers, but the aggres 
sive submarine policy of Germany provoked a much sharper tone 
than did the aggressions by the English He felt the need of 
caution, particularly because a growing group of men, among them 
Roosevelt, were coming to the conclusion that eventually the 
United States would have to join in the World War 

The Republican nominating convention met m Chicago, June 
7 A strong effort was made by friends of Roosevelt to capture 
the Republican Convention, but the “stand pat” Republicans had 
control of the party machinery The Progressives — who m Nov 
1914 had cast 1,800,000 votes for congressional and State can 
didates — also met in convention in Chicago Their purpose was 
to compel the Republicans to nominate Roosevelt as the only 
means of healing the breach That effort failed the Republicans 
nominated Justice Hughes of the Supreme Court, who had been 
a reform governor of New York State The days of the Pro 
gressive Party were numbered 

In the Democratic Convention (June 14) there was practi 


cally no opposition to Wilson and his running mate T R Mar 
shall The platfrom in many respects was similar to that of the 
Repubheans Both favoured woman suffrage, the conservation 
of national resources and national enforcement of child labour 
laws, both reaffirmed the Monroe Doctrine But the Democrats 
upheld tariff for revenue only, they endorsed the promise of 
ultimate independence to the Iihpmos, they commended the 
estabhshment of a Federal trade commission , and they approved 
a merchant marme owned and operated by the Federal Govern 
ment In the campaign Roosevelt publicly supported Hughes, 
though It was well known that he felt no enthusiasm for him 
The only “slogan” that caught the public ear was favourable to 
Wilson “He kept us out of war ” Wilson received about 9,000,000 
popular votes against 8,500,000 for Hughes, and was chosen by a 
very close vote in the electoral college 

President Wilson stood in a very strong position in the United 
States and in the world He had been re elected His policy was 
approved He felt that he had the nation politically united 
behind him He soon began to take a firmer tone against the 
Allied system of neutral blockade He hoped that the one great 
neutral nation might bring about peace On Dec 18, 1916, he 
sent a communication to the warring Powers suggesting that they 
come to an understanding of each other's demands On Jan 22, 
1917, in an address to the Senate on foreign affairs the President 
described the replies be had received to the identic note of Dec 18 

The Central Powers united in a reply which stated merely that they 
were ready to meet their antagonists in conference to discuss terms of 
peace The Entente Powers have replied much more definitely, and 
have stated, in gener il terms indeed, but with sufficient defimteness to 
imply details, the arrangements, guarantees and acts of reparation 
which they deem to be indispensable conditions of a satisfactory 
settlement 

He went on to speak of an “organized common peace,” and of a 
“peace without victory”, he outlined the principle of self deter- 
mination, declaring that “Governments derive all their just powers 
from the consent of the governed,” and that “no right anywhere 
exists to hand people about from potentate to potentate as if 
they were property ” The practical German answer was a brief 
note communicated by Ambassador Bernstorff to Secretary Lans- 
ing (Jan 31, 1917), withdrawing the pledge given m Oct 1915 
and renewed in May 1916 that merchant ships would not be sunk 
without preliminary warning and announcing that the Germans 
would shortly resume unrestricted submarine warfare High mih 
tary authority in Germany believed that Americans would never 
sacrifice the large profits of export trade and incur the huge 
expenses of war merely for the sake of a question of neutral man 
time rights 

Immediate steps were taken to make the American Navy ready 
for war For a time the President dallied with a plan of arm 
mg merchant ships One result of the controversy was the adop 
tion by the Senate (March 8) of a mild and cumbrous method of 
cutting short debate by closure During Feb and March 1917 
a few American vessels were torpedoed by German submarmes 
On Feb 8 the Government pubhshed an intercepted German 
despatch to the Mexican Government asking it to join m the 
World War, promising it the “former Mexican provinces,” long 
incorporated in the United States The participation of the 
United States m the War was now inevitable A formal declara 
tion of a state of war was signed by the President (April 6) after 
a House vote of 373 to 50 and a Senate vote of 82 to 6, which 
stated that wai had already been begun by Germany Relations 
with Austria and Turkey were at once broken off, but the declara 
tion of war with Austria was delayed until Dec 7 and no declara 
tion was ever made against Turkey or Bulgaria 

The breach with Germany was a spontaneous national action 
representing a national belief that the United States could no 
longer live in peace with such a nation as Germany had become 
As President Wilson put it the War was to make the world “safe 
for democracy ” Moreover, there was widespread sympathy 
with the three western Powers, France, Belgium and Great Britain, 
which were closest to the United States in their political pnn 
ciples and system of government Wrath was aroused by the 
German treatment of the people of Belgium and other conquered 



838 UNITED STATES OF AMERICA mino»y 


countries In some minds there existed a genuine and well 
grounded fear of a future attack upon the Umted States by 
Germany if the resistance of the Allies should be destroyed Amid 
all the motives for the War, the one thing was that the American 
people recognized Germany as an enemy, and the enemies of 
Germany as natural friends and partners in the great enterprise 
of subduing “the Hun ” 

War Measures — Passionate national spirit, patriotism and 
urgent reasons for war were all useless unless the Umted States 
could enrol, tram, equip, convey and continuously supply an 
immense army The American Navy, though the vessels were 
good and the crews skilled and well commanded, was m no posi 
tion to give direct aid m the process of destroying the German 
army What was most needed was to raise and convey to the 
fighting front % hige force of American troops 

Soon after the declaration of war by the United States, mis- 
sions from the various Allied countries were sent to America 
The British Mission, headed by Arthur (now Lord) Balfour, 
British Foreign Secretary, reached Hahfax April 20 and proceeded 
to Wishington The French Mission, headed by Ren6 Viviam, 
the former Premier, and including Marshal Jotfre, landed April 
24 Other missions came from Italy, Belgium, Russia, Rumama 
and Japan The United btates was able at once to help the western 
Allies in their pressing financial difficulties Taxes were low and 
little felt, money abounded Under Acts of Congress beginning 
Oct 17, 1 91 7, the Allies received essential credits, which amounted 
eventually to $g 500,000,000 

These enormous payments were made possible by the Liberty 
Loans In June 1917, 4,000,000 people joined in offering $3,000, 
000000 to the Government, and at the end ot the World War 
the interest bearing debt had mcrciscd from $972,469,290 on 
Dec 31 1916, to $25234,496274, on June 30, 1919 These 
loans were suppkmcnted by the War Revenue Act (Oct 17, 
1917) and later statutes which laid a variety of new taxes, in- 
creased the mcomt tax heavily, and combintd with it an excess- 
profits tax to bring into tht Treasury unreasonable profits hkely 
to be made m the war industries 

All traditional limitations on raising an army were discarded 
On May 18 the Selective Service Act was passed which provided 
for the enlistment of 1,000,000 mtn by “selective draft ” When 
called up, the men had to be clothed, housed, fed and drilled 
Thousands of officers were necessary, and training camps, both for 
men and officers, were established on a vast scale In May 1917 a 
few American destroyers reached Lngland On June 9, Gen J J 
Pershing, who had been selected as commander in chief, arrived 
m England On June 26 a small detichmcnt of United States 
troops reached Europe New branches of military service were 
established, among them the Chemical Warfare Service which 
provided materials for lethal gases and for gas masks and other 
means of resisting the enemy attacks Congress, on July 24, ap 
propnated $640,000 000 for aviation By August about 700,000 
men were enrolled m the army and 230,000 m the navy 

Control of Industry and Transportation — ^The establish- 
ment of huge war industries put a great strain on the industry 
and transpoitation of the United States On Aug 10, 1917, a Food 
Control Aet gave the President powers never before conferred 
with regard to food and fuel Herbert C Hoover, of California, 
who had distinguished himself in the management of the Red Cross 
m I uropc was made I ood Administrator with large powers Be- 
fore the World War ended he had established “meatless” and 
‘ wheatk ss ’ days , the price of gr im was fixed , eventually the 
farmers were assured $2 20 a bushel for their wheat crops H A 
Garfidd, luel Administrator, earned through drastic measures for 
stimulating the production of fuel, regulating shipments and dis 
tnbuting supplies On March 21, 1918, the Federal Control Act 
placed the management of all the railways m the country m the 
hands of the Government during the World War and for a period 
after its close W G McAdoo, Secretary of the Treasury, was 
made director general of the railways , later Walker D Hines, an 
experienced railway man, succeeded him One of the most senous 
needs of the times was a merchant fleet adequate to carry across 
the Atlantic the army and its supplies The Government undertook 


the great task of improvising such a fleet, and vast construction 
was authorued in both steel and wood 
War Actiritiet at HomCi-^At once after the declaration of 
War the American people through official and unofficial channels 
gave support by civilian service and money contribution Among 
the multifarious pubhc agencies was a Committee on Public In 
formation, of which George Creel, joumahst, was chairman, which 
kept up a hvely system of publicity aided by the National Board 
for Historical Service A Censorship Board censored all communi 
cations — mail, cable, radio — ^passing between the United States and 
foreign countries As early as Aug 29, 1916, a Council of Na 
tional Defence was created by Act of Congress Under it were 
created numerous special organizations The Council of National 
Defence appointed a women s committee to co ordinate the patn 
otic work of the women throughout the country The Advisory 
Commission of the Council of National Defence created a com 
mittee on transportation and communication A Railroad War 
Board undertook to secure unity of operation among all the rail 
ways, to subordinate private interests and to ehminate competi 
tion Important coastwise steamship lines were added to this 
system In 1918 the Government assumed control of telegraph, 
telephone, marine cable systems and radios Many scientists were 
engaged in research throughout the country under the National 
Research Council Commerce also was regulated 
By the Espionage Act of June 15, 1917, the President was em 
powered to control exports, and he created a Bureau of Export 
Licenses and a Trade Board A list was prepared of firms through 
out the world with whom Americans should not trade The Gov 
ernment formally took charge of all foreign trade Feb 15, 1918, 
and seized all German ships interned m United States ports 
Samuel Gompers, president of the American Federation of 
Labor, co operated in organizing a Committee on Labor, and 
a Mediation commission was appointed A National War Labor 
Board (April 9, 1918) acted throughout the country as a kmd of 
“supreme court” to settle labour disputes lor the recruiting of 
essential labour and directing it into necessary industries a U S 
Employment Service was created 
Several private war agencies were established Chief among 
these were the American National Red Cross, which was to be 
found wherever there was fighting, sickness, suffering or starva 
tion, the YMCA, YWCA, Knights of Columbus (Catholic) , 
Salvation Army, Jewish Welfare Board, American Library Asso- 
ciation and War Camp Community Service 
Enemies m the United States —-While the people of the 
United States were practically a unit m favour of a vigorous 
prosecution of the World War, a few, chiefly foreign born or sons 
of foreign bom, were opposed to the World War or more often 
to the nations m concert with which the United States was fight 
mg Ever since 1914 the country had been irritated and aroused 
by a senes of illegal, violent and often murderous acts which 
were traced to German and Austrian agents Such were deter 
mined efforts to blow up the international bridge at Vanceboro, 
Me , and the locks of the Welland Canal, Ont Bopp, German 
consul general at San Francisco, was convicted and imprisoned for 
aiding German vessels m the Pacific m defiance of neutrality laws 
Rmtelen (after the war specially rewarded by the German Govern 
men!) was sent to the federal Prison at Atlanta for aiding in 
placing bombs on outgoing vessels with intent to destroy them 
The Navy — Beginning with patrol work on the American coast 
as soon as war was declared, the activities of the United States 
Navy extended to co operation with the British and French m 
the hunting down of submarines and the protection of convoys 
and m the laying of the North Sea mine barrage, extending from 
the Orkneys to Norway The American Nav'y had some part in 
blockading the Austrian coast of the Adriatic, and it participated 
in maintaining that Alhed command of the sea which in the end 
was fatal to Germany By a remarkable convoy system over 
2,000,000 troops were earned safely 3,000m overseas to France 
In this work the utmost secrecy was necessary In June 1917 » 
few cruisers and transports were provided and the first troops 
sent across At intervals vessels assembled and sailed on definite 
routes under the protection of destroyers According to the report 
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of the secretary of the Navy (1920), 911,047, or nearly half of 
the Amencan troops, were earned on United States Navy trans^ 
ports, the rest chiefly by the Bntish Not one cast bound Amen- 
can transporf was torpedoed by the German submarmes, and only 
three ships were sunk on their return voyage Three small fighting 
ships were destroyed by the enemy * 

During the campaign of 1918 eflorts were made to extend the 
possible field of enhstment by the passage of the Man Power Act 
of Aug 27 All men between 18 and 45 were required to register 
with a view to service if needed, and 11,000,000 were registered 
By a statute of Oct 6, 1917, provision was made for a system of 
military and naval insurance available for all men in the service 

(A B H) 

The American Expeditionary Force.-— When Gen John J 
Pershing, commander-in-chief of the Amencan Expeditionary 
Force, departed for Europe on May 28, 1917, Amenca’s military 
defensive forces comprised a regular army of approximately 
80,000 and a National Guard of less than 1 50,000 While the regu- 
lar army was well officered and trained as regimental units, the 
National Guard was not adequately organized nor sufficiently 
trained Industry was not prepared for its part and no authority 
for raising national armies had been enacted Consequently, the 
nation found itself faced with the problems involved in providing 
man power and organizing, financing, eqmppmg and transport- 
ing overseas an enormous army and organizing a theatre of 
operations — all before Germany could strike decisively on the 
western front With her small unprepared forces as a nucleus, 
the United States called into army service 4,000,000 men, sent 
overseas 2,086,000 in 19 months, averagmg m the summer of 
1918 about 10,000 men per day The first contingent comprised 
the regular army rst Division and some special troops which 
landed in France at the end of June 1917 The peak of the troop 
shipment was reached m the summer of 1918, when over 300,000 
men landed in one month Over 50% of the Amencan forces 
were carried in Allied ships In addition some 7, <500,000 tons 
of supplies were shipped from Amenca to France, practically all 
m Amencan ships The tasks involved in these problems were 
both intricate and gigantic 

Upon America’s entry into the World War, German hopes of 
final victory cannot be said to have been extravagant The Allies 
were embarrassed financially and through lack of supplies Losses 
had been tremendous and resources in man power were so low 
that there was little prospect of mitenally increasing their armed 
strength even in the face of the probable concentration on the 
western front of practically the whole German mihtary strength 
in the spnng of 1918 A review of the conditions then existmg 
made so apparent the early necessity for a supreme effort that 
Gen Pershing cabled Washington on July 6, 1917 “Plans should 
contemplate sendmg over at least 1,000,000 men by next May” 
Upon completion of his study on July ii, 1917, he reported 
“Plans for the future should be based on at least 3,000,000 
men ” By the middle of Oct 1917, Gen Pershing had completed 
his basic plans for the operation of the U S army in Europe 
These included the training of the combat army, the organization 
of supply in Europe, a pnonty for shipment from America of 
troops and supphes, and a project for the army’s strategical and 
tactical employment 

The Amencan mission was offensive The plans were based on 
striking where a definite military decision could be gained While 
the Alhed armies had endeavoured to maintain the offensive, 
the British, in order to guard the Channel ports, were committed 
to operations in Flanders and the French to the front protecting 
Pans Both lacked troops to operate elsewhere on a large scale 
A deep advance cast of Metz, or the capture of the Bney region, 
by 

threatening the invasion of rich German territory m the 
Moselle valley and the Saar basin, and curtailing her supply of 
coal or iron. Would have a decisive effect m forcing a withdrawal 
of German troops from northern France The military and 
economic situation of the enemy and the Allies indicated Lorraine 
as the field promising most fruitful results and m Sept 1917 it 
was selected by Gen Pershing as the area for the decisive opera- 
tions of the American army These plans contemplated a reduction 


of the St Mihiel salient followed by a decisive blow based either 
on Verdun or on Nancy The organization of the immense Amen 
can supply service accorded with this strategical conception The 
complexity of trench hfc had enormously increased the tonnage 
of supplies required by troops Not only was it a question of 
providing food but enormous quantities of mumtions and material 
Upon the railroads of France fell the burden of meeting the heavy 
demands of the 3,500,000 Allied combatants If the Amencan 
army was to have an independent and flexible system it could 
not use the Imes behind the Bntish-Belgium front nor those in 
the rear of the I rench front covermg Pans, for these were needed 
for the Bntish and French forces respectively The problem con 
frontmg the American Expeditionary Forces was then to super 
impose Its rail communications on those of France where there 
would be the least possible disturbance to the existmg arteries of 
supply These controlling factors lead to the organization of base 
ports along the south west coast of F ranee and the utilization ol 
French railways passing mamly south of Pans 

For all practical purposes the American Expeditionary Forces 
were based on the Amencan continent Three thousand miles of 
ocean to cross with a growing submarine menace, an uncertain 
quantity of ship tonnage available and a lahd line of communica- 
tions in France 400 m long, presented almost insurmountable 
difficulties The system developed in France included American 
construction of 83 new ship berths, about 1,500 m of new rail 
way with shops and round houses, 4,000 km of telegraph and tele 
phone lines with the operation of a 215,500 km system, 1,500 
locomotives and 20,000 frcight-cars were brought over and 
Amencan engineers repaired 2,000 1 rench locomotives and 58,000 
French freight-cars Daily tonnage at ports increased from 17 000 
m July to 45,000 in Nov 1918 Commanded by Maj gen James 
G Harbord, this great supply system engaged over 650,000 per 
sonnel by Nov ii, 1918 

The problems indicated were complicated by those necessarily 
involved in the association of the Amencan commander with 
Allied Governments and commanders The outstanding prob 
lems related to the persistent Allied proposals for the amalgama 
tion of the Americans m the British and French ranks This 
Gen Pershing consistently and successfully opposed, he favoured 
unity of American command , adherence to the Amencan doctrine 
of open warfare training and the primary value of the rifle and 
bayonet 

In meeting the crises caused by the German offensives in the 
spring and summer of 1918, American troops (combat and serv 
ice) were frequently employed with decisive results under Alhed 
command The ist Division’s successful Cantigny operation near 
Montdidier, m May, demonstrated Amencan fighting qualities 
The 2nd and 3rd Divisions m June, blocked the German advance 
on Pans by holding the hne about Chateau Thierry The 3rd and 
42nd Divisions held a vital pait of the line against the German 
attack of July 15 The successful Allied counter offensive of July 
18 was based on the decisive blow delivered south of Soissons by 
the I St and 2nd Amencan Divisions with the ist French Moroccan 
Division between them Thus the Amencan arms were m tunc to 
assist in crushing the last offensive of the enemy and to commit 
him entirely to the defensive 

After these divisions cut the mam German communications in 
the Marne salient, the 3rd, 4th, 26th, 28th, 32nd, 42nd and 77th 
American Divisions joined the French in driving the enemy out 
of the salient a id across the Vesle river At the same time some 
divisions were holding sectors in the Vosges and others were 
training as reserves behind the British and even participating 
m Bntish operations Some 20,000 aviation specialists were work- 
ing in England and over 11,000 motor mechanics were helping 
the French m addition to several thousand engineers, medical, 
hospital and other speciahsts 

The successful counter-offensive of July 18 against the Marne 
sahent showed that the emergency which justified the dispersion 
of American divisions had passed By July 24 Marshal Foch ac 
cepted Gen Pershing’s proposal for the organization and opera 
tion of an independent Amencan combat army and the execution 
of the Amencan plan of the previous September Accordingly, 
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early m the morning of Sept 12 the American I Army, 550,000 
strong, supported by 110,000 French troops, attacked the St 
Mihiel salient and within a few hours had attained its objectives 
I ollowing out a pre arranged plan the Americans were immedi- 
ately transferred to the Meuse-Argonne zone where they began 
operations on Sept 26 In the fighting which followed the 
Americans (24 American and 7 French Divisions) drove the Ger- 
mans from their strongly fortihed positions and captured the 
heights commanding Sedan, only the Armistice saved the Ger- 
man V Army from complete destruction The Germans had 
employed one fourth of their divisional strength (62 divisions) 
to meet the attack (For full particulars of these two battles 
see St Mihxel, Battle of, Meuse Argonne Operation ) 

During these purely American battles, other American troops 
and services continued to operate under Allied command, such as 
the troops of two divisions who assisted the British to break the 
Hmdenburg line at Le Gateau m Sept 30-Oct r , the two divi 
sions with the IV French Army capturing Mont Blanc and 
advancing towards the Aisne in early October , two divisions with 
the VI French Army in Flanders m late October and early No 
vember driving the enemy across the Escaut and the Scheldt 
rivers In addition, a regiment of infantry with auxiliaries assisted 
the Italians on the Piave in the fall of 1918 and another regi 
ment and auxiliaries joined the Allies in the Russian Archangel 
Expedition of 1918-19 

Thirteen major operations in which Americans participated — 


Operations 

Approximate 
number of 
Americans 
engaged 

West front — campaign of igr 7 


Cambrai, Nov 20 Dec 4 

Detathments 

West front — campaign of iqi8 

German offensives Mar *i-July 18 


Somme Mar 21-Apr 6 

2,200 

I ys Vpr g-27 

-jOO 

Aisne May 27 June 5 

7 soo 

Noyon Montdicficr, June y !«? 

27 000 

Champagne Marne, July is 18 

Allied offensives, July iS-No\ ir 

8^ 000 


Aisne Marne, July 18 \ug 6 

270 000 

Somme, Aug 8-Nov ii 

<^4,000 

Oise Aisne, Aug 18 Nov ir 

8s 000 

V pres I ys, Aui^ i9“Nov 1 1 

to8,ooo 

St Mihiel, Sept 12-16 

>,50 000 

Meuse Argonne — Sept 20- Nov 1 1 

T 00 000 

Italian front — campaign of 1918 


Vittono-Veneto, Oct 24 Nov 4 

1,200 


The Armistice — The campaign of 1918 was the final effort of 
the Germans No one can say that the Amencan Army in the field 
was the chief element that insured victory, but there is not a 
doubt that the triumphant success in raising and transporting in 
cessantly troops, provisions and supplies was to the German mind 
convincing and disheartening evidence that the Government and 
the people of the United States, with all their power and poten- 
tiality, would stand by the Allies indefinitely On Nov 11, 1918, 
by the Armistice in which the American armies shared, the Ger- 
mans admitted their defeat and at once began to evacuate the 
occupied regions and also portions of their own national terntory 
In accordance with the terms of the Armistice, the Allies were 
to occupy all German territory west of the Rhine The zone 
assigned the American command was the bridge-head of Coblenz 
and the district of Treves This terntory was occupied by the 
American army with its reserves held between the Moselle Meuse 
rivers and the Luxembourg frontier The advance toward Ger- 
man terntory began on Nov 17, 1918, and passing through 
Luxembourg crossed the German line on Dec i 
Shortly after the signing of the Armistice, the Amencan 
commander formulated plans for the early return of the Amencan 
forces to Ameqca Re arrangement of base port and rail facilities, 
securing additional ships and the demands of the Allies for con- 
siderable Amencan forces to remain in France, necessarily pre- 
sented important considerations Beginning, however, m Decem- 


ber, a continuous flow of returning troops was maintained and by 
May 19, 1919, all combat divisions, except five still in the Army 
of Occupation, were scheduled to sail by July The remaimng 
troops, less a permanent force of one regiment of infantry and 
certain auxiliancs, were released m Aug 1919 (JJF) 

Rehabilitation m Americat 1919 .-^The task of post beUum 
economic adjustment was long and costly At the end of the War 
the Federal Government by means of War statutes was controlling 
the food supply and its distribution, manufactures, the coal supply 
and shipments, railways, telegraphs and telephones, foreign com- 
merce and shipping It took over the property of aliens through 
an Alien Property Custodian It settled conditions of interstate 
labour and of labour in other fields For foreign commerce there 
was still a Shipping Board, an Emergency Fleet Corporation, a 
War Trade Board and a War Finance Board Two million Amen 
can soldiers were overseas and wanted to come home as soon as 
possible The Umted States spent on the World War about $35,- 
500,000,000, including $9,500,000,000 lent to the Allies Expendi 
tures after peace came continued on a scale far beyond any pre- 
vious experience of the country 

In the course of six months after the Armistice, about two- 
thirds of the troops were brought back, leaving behind them enor 
mous stores, large parts of which were sold at heavy discounts to 
European Governments General Pershing, the only U S military 
min of high rank whose achievements caught the public eye, re 
ceived the reward of the permanent rank of general In Sept 
1919 the American Legion, incorporated by Act of Congress, 
was formed to look after the interests of the ex soldiers By 1920 
the only American troops left in Europe were an Army of Occupa- 
tion on the Rhine 

The Election of 1918 — ^The Armistice came a few days after 
the State and Congressional elections of the autumn of 1918 The 
War was a national war Enlistments, whether volunteer or by 
draft, had no relation to politics Nobody paid any attention to 
the party affiliations of officers or men or civilian administrators 
and aids Nevertheless, on Oct 24, a few days before the elections, 
President Wilson issued a circular letter urging the voters to re 
turn a Democratic majority to the Senate and the House, because, 
if the Republicans were successful, it would be considered an 
imputation upon the President The warning was m vain the 
result of the election made the new House decidedly Republican 
and the Senate Republican by two votes It was apparent, there 
fore, that the Administration in making the necessary adjust 
ments after the World War must take into account the preponder 
ant opposition m both Houses of Congress 

Throughout the year 1918 the influence of Theodore Roosevelt 
was manifestly growing As the months passed it became clear 
that he would probably be nominated by the Republican Conven 
tion of 1920 and m all probability would be elected President 
But he died suddenly, Jan 6, 1919, leaving behind him a long roll 
of achievements and a place among the greatest of American 
statesmen and world figures 

The Peace Conference —In Dec 1918 President Wilson de 
cided that he would attend the necessary Peace Conference in 
person, and designated as peace commissioners with himself four 
others — Secretary Lansing, Col Edward M House of Texas (his 
most intimate friend and political adviser), Gen Tasker Bliss of 
the army, and Harry White, formerly minister to France These 
commissioners were not confirmed by the Senate, only one of 
them was a Republican, and not one was a member of either the 
Senate or the House To Republicans it seemed that the President 
meant it to be a Democratic peace as well as a Democratic war 

In the Peace Conference of 1919 President Wilson, as repre 
sentative of the richest and most powerful nation in the world was 
one of the representatives of the four Great Powers — Great Bnt 
am, France, Italy and the United States— -who engmeered the 
treaty He had, and used, the opportunity to draw up a League 
and Covenant which was a crystalhzation of long debated sug 
gestions for a world confederation of States President Wilson 
was so interested in the project for the League of Nations that 
when he found the French were not ready to adopt such a plan 
without some guarantee of protection, he signed a tireaty of 
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alliance between the United States, France and Great Britain, 
pledging the United States to join m war in case of invasion of 
France by Germany 

American Action on the Treaty, 1919^No one familiar 
with the temper of Congress and of the American people should 
have supposed that such a treaty would be ratified President Wil 
son returned home for a short stay (Feb 24-March 4) defending 
the general terms of the treaty and the Covenant of the League 
of Nations On his return to Pans, he reversed decisions made in 
his absence by Col House, and thereafter the close co-operation 
between the two able men diminished On June 28, 1919, Wilson 
and his four commissioners signed for the United States the formal 
Treaty of Versailles, including the Covenant of the League of 
Nations, which was so interwoven into the text of the treaty that 
It was impossible to ratify one without the other The treaty had 
many powerful supporters among all parties, particularly ex- 
President Taft, the League of Free Nations Association and the 
League to Enforce Peace The Senate was divided into strongly 
opposed groups Most of the Democrats, under the lead of Sen- 
ator Hitchcock, followed the President in favouring the treaty 
with the Covenant as it stood A group of Republicans, headed 
by Senator Lodge of Massachusetts, favoured “amendments” to 
the treaty and “reservations” to the league, which would have 
maimed but not killed the two projects Another group desired 
reservations that would practically destroy both A small but im- 
placable junto, headed by Borah of Idaho and Johnson of Cah- 
fornia, were against both the treaty and the Covenant in any form 
or with any reservations 

The contest ostensibly centred about Art X of the Covenant, 
under which the members of the League undertook “to respect 
and preserve as against external aggression the territorial integ- 
rity and existing political independence of all members of the 
League ” The implacable group expressed fear lest the United 
States be drawn into foreign wars and insisted that “no American 
soldiers or sailors must be sent to fight in other lands at the bid- 
ding of the League of Nations ” The President, on the other hand, 
regarded Art X as the heart of the whole treaty He declined at 
the critical moment to accept either amendments or reservations, 
except certain minor alterations After strenuous debate and by 
a test vote, Nov 19 1919, the Senate refused to ratify the Peace 
Treaty with reservations — the vote being 55 to 39 m favour, but 
not the necessary two thirds Thus after five months’ discussion 
the treaty was rejected, and the United States was left in the situa- 
tion of technically remaining at war with Germany and Austria 
though all hostilities had ceased a year before 

President Wilson believed, until the last moment, that he could 
force ratification of the treaty by his logic and influence On Sept 
26, 1919, while on a speaking tour through the country in favour 
of the treaty, he was struck down by paralysis, when he rallied 
sufficiently to think of public business he continued to hope that 
he would recover His advisers and closest friends joined in an 
attempt to minimize the extent of the President’s illness, though 
for months he was unable to see even members of his cabinet 

On March 4, 1921, Woodrow Wilson accompanied President- 
elect Harding to the Capitol as the last act of his official life He 
had been president for eight years, during six of which he was the 
undisputed leader of his party and of the nation Up to the fall 
of 1919 he carried all his points He was responsible for a group 
of important revenue, banking and labour laws He had a great 
hold on the affections and opinions of millions of his fellow ati- 
/ens, and maintained the country’s dignity m war and peace The 
people stood behind him in entering the World War He supported 
measures for organizing and transporting milhons of American 
‘soldiers For a time in Pans he was the foremost man in the world, 
and he succeeded in inducing foreign statesmen to accept a League 
of Nations At the height of his career he suddenly lost the pres- 
tige gained as War president of tl^e whole country, was no longer 
accepted by his party, and ceased to be the one man who could 
appeal from Congress to the people Before illness disabled him, 
he had already lost his hold upon the minds of the majonty of his 
fellow countrymen He lived m Washington in retirement, physi- 
cally unable to take part m public affairs and died Feb 3, 1924 


Presidential Election of 1920 —The peace revealed underly 
mg elements of dissatisfaction The soldiers received m many States 
a money bonus varjang m amount, and demanded a similar bonus 
from Congress The general public complained bitterly against 
the high cost of living, while many corporations continued to make 
War profits m bme of peace A multitude saw their incomes and 
expectations reduced by the fall m the purchasing power of the 
dollar As the presidential election came near, the Democratic 
Party was paralysed by internal dissensions over the Peace Treaty 
and by lack of the trusted leadership of the President, it had no 
fixed policy in foreign relations or reconstruction, and no com- 
manding figure to put forward for the presidency 
The Republicans were rent by personal nvalnes The supporters 
of Gen Leonard Wood, Gov Lowden of Illinois and Herbert C 
Hoover of California struggled against each other for the nomina- 
tion The Convention at Chicago (June 9, 1920) passed them all 
by, and gave the nomination to Senator Warren G Harding of 
Ohio He was backed by a strong group of stand patters to whom, 
however, he seems to have made no pledges as to policy or appoint- 
ments Calvin Coolidge Governor of Massachusetts, was put on 
the ticket as vice-president The Democratic convention held at 
San Francisco was confronted with similar difficulties The nomi- 
nation went to Gov Cox of Ohio, a man little known in national 
affairs, with Franklin D Roosevelt, a cousin of the former presi- 
dent, as candidate for the vice presidency In the campaign for 
the first time women were ebgible to vote in every State The 
election was a complete triumph for the Republicans, who elected 
Harding by a papular majority of about seven millions, and an 
electoral majority of 404 against 127 for Cox, besides secunng 
solid majorities in both Houses of Congress 
The presidency was thus transferred to a man little experienced 
in national politics, whose task it was to take over the discordant 
elements and build out of them a coherent policy President Hard- 
ing began his administration under favouring auspices although 
several members of his cabinet had been chosen in the face of 
strong opposition from various quarters The new President early 
showed tact and ability in leading his party in favour of construc- 
tive action Within four months an epoch making bill providing 
for a Federal budget system was passed under his pressure (June 
9, 1921) He displayed keen interest in all attempts to restore 
business to a sound basis and urged prompt action in the assist- 
ance of the railways By nature conservative, he laboured to 
bring the country back to a state of “normalcy ” 

Harding’s foreign policy was set on remaining outside the League 
of Nations, while coming to amicable understandings on all rela- 
tions with foreign nations Hence special treaties of peace nego 
tiated with Germany, Austria and Hungary were ratified by the 
U S Senate Oct 18, 1921 Of world wide importance was his call 
for a conference at Washington of the different Powers bordering 
on and interested in the Pacific Ocean, to discuss both questions 
of the Pacific and the hmitation of armaments The conference 
assembled Nov 12, 1921, and closed Feb 6, 1922 The nine par- 
ticipants were the United States, Great Britain, France, Italy, 
Holland, Belgium, Portugal, China and Japan Important agree- 
ments were signed to limit construction of capital warships, 
against improper use of submannes, against gas warfare, for 
maintenance of the status of Pacific insular possessions , and other 
questions involving relations with Japan and China (see Wash- 
ington Conference) 

Before Harling came to the Presidency, two constitutional 
amendments had crystallized some of the results of the World War 
The vanous prohibition measures passed by Congress on the 
ground that the use of liquor impeded the success of the World 
War were powerful aids to the general arguments against liquor 
The active World War patriotism and service of women, to- 
gether with the votes they already enjoyed, caused Congress (June 
7, 1919), to submit the 19th constitutional amendment, annulling 
all sex restnctions on suffrage It was warmly supported by the 
former Progressives and by President Wilson, received the ratifi- 
cation of the 36th State, Aug 24, 1920, and went into force Aug 26 
Conditions of the United States 1921-26^ — ^A study of the 
pohtical, social, economic and international history of the United 
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States must take account of the extraordinary national elation 
following the World War The War produced a profound and 
permanent effect upon the national mind It was the begmmng of 
an enlargement of national life in every direction From a World 
War out of which Great Britain and the British Dominions and 
France obtained the administration of immense areas of territory 
under mandates subsequently confirmed by the League of Nations 
the Umted States claimed not a single square yard, but the nation 
felt fre e to enlarge its influence in the Canbbean and the Pacihc 
Htnce the maintenance and enlargement of a policy of paramount 
interest m the three normally independent countnes — Cuba, Haiti 
and the Dominican republic, and a strengthening of the control 
over the states of Panama Honduras and Nicaragua 

To carry out great national policies the United States could 
call upon a population expanding from year to year beyond any 
exixinence of mankind Ihe total continental population rose from 
O^zoooooo m 1910 to 106000000 in 1920 and (estimated) to 
1T7 000 000 in 1926 Net immigration of 818,000 in 1910 sank to 
19 000 in the World War year 1918, but rose in 1924 to 663 000 
The wealth of the country estimated at 187 thousand million 
dollars in 1912 was counted at '?2i thousand millions in 1922, and 
still swelled m volume Against these figures what were such 
burdens as a national debt of 25 thousand million dollars bearing 
a thousand million of annual interest, besides six thousand mil 
lions of state and municipal debts P Manufacturing transpor 
tation mining distribution and financial business were all pros- 
perous 

Political Survey, 1921-26 — Political rancour and party spint 
somewhat diminished President Harding was a man of personal 
chirm and he drew into his cabinet in March 1921, several strong 
men Secretary of Stitc Hughes had been a Justice of the U S 
Supreme Court and candid ite for the presidency m 1916 Secre- 
tary of the Treasury Mellon was a nch and successful banker and 
hnancitr who had ne\cr before appeared in public life, but who 
proved most successful as secretary Herbert C Hoover, Secretary 
of Commerce, was brought in on account oi his extraordinary gift 
of business organization Henry C Wallace, Secretary of Agricul- 
ture was the editor of a great agricultural newspaper Tames J 
Davis Secretary of Labor, was a Welsh immignnt who had 
grown up m a steel mill The other members of the Cabinet were 
Will H H lys Postmaster (general , Edwin Denby, Secretary of 
the Nav> , John W Weeks Secretary of War, A B Fall 
Secret irv of the Interior ind Henrv M Daugherty, Attorney 
General 

President Harding steered the ship of State easily, though with- 
out the commmding influence of a Roosevelt or a Wilson He 
stood steadfast!) against a high scale of expenditure As a Middle- 
western man he was tsixcially interested m the depressed state 
of agriculture His foreign policy was strong and successful His 
career was broken by a very brief illness from which he died in 
San Francisco Aug 2, 1923 After his death facts regarding him 
self ind certain members of his cabinet came to light which were 
far from credit ible 

Vice President ( oolidgc, formerly Governor of Massachusetts, 
a quiet unostentatious man set up a new regime in the White 
House He proved to be a rn in of strong character, who consulted 
those whom he trusted, and then made up his own mind and stood 
by his decisions His plain common sense mode of life, his good 
temper his patience with the two Houses of Congress were com 
bmed with a keen judgment in public affairs Coolidge for the 
time being continued Harding’s cabinet, but later changes were 
made so that at the end of five years Secretary of the Treasury 
Mellon, Secretary of Commerce Hoover and Secretary of Labor 
Davis were the only men left of Hirding’s first cabinet 

Investigations of Officials — T he growth in wealth and enter 
prise reacted upon the Government where even the President’s 
cabinet wis disturbed and dismembered by a painful senes of 
accusations and investigations For some years the Government 
had conserved certain oil bearing areas of public land as a supply 
of oil fuel for the navy On April 7, 1922, jurisdiction over this 
matter was transferred from the Navy Department to the Intenor 
Department by an order of President Harding the purpose of 


which the President apparently did not understand Under this 
supposed authority Secretary of the Interior Fall leased to the 
Sinclair interest a large tract m the Teapot Dome district in 
Wyoming and also leased one of the California reserves to 
Doheny, another oil magnate For reasons never publicly stated 
Doheny turned over to Fall $100000 m cash These published 
facts led m 1924 to an investigation by a Senate committee under 
the chairmanship of Senator Walsh of Montana Secretary of the 
Navy Denby ’s part, though no corrupt relation appeared, so 
aroused public opinion that he had to resign He was replaced by 
Judge Curtis D Wilbur of California Meanwhile Attorney 
General Daugherty was shown to be in close relation with shady 
characters a special committee of the Senate under Senator 
Wheeler unearthed unexplainable transactions Daugherty refused 
to allow the files of his office to be examined by the Senate com 
mittee, whereupon President Coolidge demanded his resignation 
(March 28 1924) An attempt was made by Republicans to turn 
the tables by prosecuting Senator Walsh and his colleague Senator 
Wheeler on trivial and technical charges but the courts dismissed 
the proceedings Criminal proceedings were instituted against 
Fall, Doheny and Daugherty but every possible legal technicality 
was invoked by the defence so that several years after the trouble 
began proceedings were still pending President Coolidge took 
rather a neiitril attitude in these proctedmgs, which he considered 
to be outside the scope of the executive power Daugherty was 
succeeded as Attorney-General by Harlan F Stone of New York 
then Stone was placed on the Supreme Court bench and John G 
Sargent of Vermont became Attorney General 

Politics and Elections — In the congressional elections of 192^ 
the Republicans retained small working majorities in both House 
and Senate There was, however, a return of earlier conditions in 
the appearance of a small group of radical Republicans, with Rob 
ert La Follette of Wisconsin as leader, who were able sometimes 
to hold the balance of power between the regular Republicans and 
Democrats President Coolidge’s conduct during his eight months 
in office seemed to justify the confidence of his party, and when 
the Republican convention met in Cleveland there was no rival 
candidate On the first ballot the vote was Coolidge 1,065 La 
Follette 34 and Hiram Johnson 10 The vice presidency offered 
difficulties In the end the choice fell upon Charles G Dawes, 
known to the American public through his association with the 
Commission of 1923, which had devised the scheme for the pay 
ment of reparations by Germany The Democratic convention 
held in New York was the longest and fiercest m 60 years The 
vote was divided between McAdoo, former Secretary of the 
Treasury, and “A 1 ” Smith a Roman Catholic, who had won a 
national reputation as Governor of New York 

The convention balloted 103 times, but neither candidate could 
secure the necessiry two thirds The convention finally nominated 
John W Davis of West Virginia, former ambassador to Great 
Britain, with Charles Bryan (brother of William J Bryan) as vice 
presidential candidate The campaign was quiet and the result 
was that m the election (Nov 1924) Coolidge received 15,725,016 
votes as against 8 ^86,503 for Davis and 4 822 856 for La Follette 
who gathered up many discontented Republicans and the consider 
able vote usually cast for Socialist and other minor candidates 
La I ollette, however had only the 13 electoral votes of his own 
state as against 136 for Davis and 382 for Coolidge It was a 
substantial Republican victory, accompanied by a Republican 
maiority over all of 59 in the House and 16 in the Senate Vice 
President Dawes on taking his seat m the Senate for the first time 
(March 4 1925) seized the occasion to suggest that the procedure 
of that body needed reform , and that its first duty was to pass an 
efficient rule of closure 

The Coolidge Admlnistration^Throughout both his terms 
of presidential service Coolidge addressed himself to a pohey of 
economy He stood by the budget bill which President Harding 
had secured from an unwilling Congress and continued the ap 
pointment of Gen Herbert M Lord as chief budget officer This 
reform meant simply that Congress would not begin to act on the 
mam appropriation bills until a budget based upon the ascertained 
needs of all the various departments had been drawn up, totalled 
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and submitted by the budget officials 

In 1913 the United States adopted an income-tax, made possible 
by the going into effect of the 1 7th amendment of the Constitution 
During the World War the tax was raised to high rates, intended 
in part to transfer some of the immense War profits to the public 
treasury Thenceforward that income was the largest factor in 
the national revenue, and was vigorously collected from individuals 
-md corporations Tlie policy of the Government was to break 
down the high scale of War expenditure^ to dispense with super- 
fluous employees and so to come back to the public needs in time 
of peace Several Acts of Congress, begun m 1921, reduced the 
rate of income-tax The result was that the amount paid in 
income-taxes which was $2,600,763,000 in 1919 and $3 956,936,000 
m 1920, came down to $1,691 090,000 m 1923 but rose to $1,761 
659 049 m 1925 By the Act of Feb 26, 1926, the rates were still 
further lowered but without any decrease m the total paid to the 
government, and the provision m the statute of 1924 under which 
the amounts paid by individuals or corporations were open to 
the pubhc, was repealed 

The Underwood tanfF of 1913, passed by the Democrats and 
somewhat altered in 1916 and 1921, was repiealed by a Republican 
majority after the inauguration of President Harding, and an 
(mergency Act was passed (May 27, 1921) Soon afterwards 
the Republicans framed a new bill, the Fordney McCumber 
tariff, signed by President Harding Sept 21, 1922 It included 
a provision, never before a part of a United States statute, under 
winch the President was to have power (informed by a Tariff 
commission) to alter rates of duty if necessary to “equalize the 
differences in cost of production in the United St ites over simi- 
lar articles produced elsewhere ” The receipts from duties on 
imports, which were $334,000,000 in 1910 and $324,000,000 in 
1920, rose to $549,000,000 in 1925 The public debt, which for 
many years previous to 1917 stood at about a thousand million 
dollars was $26,594,268,000 soon after the close of the World War 
(Aug 31, 1919), but on June 30, 1926, had been reduced to $19 - 
643,183000, partly by selling the surjilus War material and 
chiefly by payments made out of surplus 

Industry and Commerce— However much the wealth of the 
country increased, it was not equally diffused , and large areas of 
the country were far from prosperous The rural credits banks 
(see Fedfral Farm Loan System), established under Wilson, 
furnished needed capital, and the farmers from 1917 to 1919 had 
i guaranteed government price of $2 20 per bushel for wheal 
When that protection was taken off after the World War, a group 
of members of Congress in both House and Senate, commonly 
tailed the Agncultural Bloc, demanded special consideration for 
the agriculturists Their prices had tumbled, and agncultural 
land values, inflated during the World War, fell back to or be- 
low antebellum prices Fhe cost of living and hiring farm labour- 
ers had been nearly doubled Discontent was reflected in the 
large popular vote for La Toilette m 1924 Various propositions 
were made by farmers’ associations and sympathetic members of 
Congress that the Federal Government permanently guarantee 
a pnee for the principal staples The South was also affected by 
this movement because the inroads of the boll weevil for a time 
greatly reduced the output In some degree the conditions of 
1885-95 were reproduc^, only it was no longer East against 
West, so much as the farmers of all sections against the group of 
manufacturers and distributors wherever established 

Organized capital in banking, in manufactures, and m trade, 
was rolling up m this penod notwithstanding the Sherman Act, 
the Mann Elkins Act and other measures against combinations 
In spite of Federal suits and Supreme Court decisions substan- 
tially upholding Federal control, combinations and consolidations 
of capital went on steadily The railways, which had been sus- 
tained during the World War by the Government, were returned 
to their owners in 1920 For several years, notwithstanding a 
Rreat increase in passenger and freight rates during the World 
War, they were unable to make what they thought a fair profit 
Under the Esch-Cummins Act of 1920 they were allowed to re- 
tain a profit of 5i% earnings, plus one-half of one per cent to 
make provision for improvements chargeable to capital accounts. 


all excess over 6% to be evenly divided with the Government 
Meanwhile the administrative commissions which had been so 
powerful lost prestige The Tariff commission was weak and dis- 
regarded The Labor Board was unable to enforce its decisions 
The Interstate Commerce commission and the Federal Trade 
commission suffered in prestige and influence from mUrnal stnms 
and quarrels The special Shipping commission, created during 
the World War to build up a national merchant fleet, was left 
with a large number of vessels for which profitable business 
could not be found The Supreme Court decisions, under which 
great eorporations like the Standard Oil Company and the Amen 
can Tobicco Company were regulated, left them more prosperous 
than ever The hold of the great banks and the smaller banks 
and bankers on th# finances of the country was unshaken Dc 
posits in national and state chartered banking institutions m 19^5 
aggregated over 40 thousand million dollars 
Social Questions — Many phases of social life went through a 
similar exaggeration and transition During the World War the 
United States offered extraordinary wages m order to activate 
the pursuits necessary to keep up the Army Ihis led to a general 
raising of the scale of wages of skilled workers, some increase for 
the unskilled and considerable increase in the earnings of domes- 
tic and agricultural workers The Labor Unions made it their 
business to see that no systematic reduction of wages should 
succeed Fuel was especially important The whole anthracite sup 
ply comes from a small region in Pennsylvania In 1923 and 
again m 1925 came serious strikes of the miners’ unions The 
last one endured 1 70 days, and was settled only with great diffi- 
culty by a return to previous conditions 
ihrohibition. — ^Tlie most serious social question and most dif- 
ficult govt mmental problem of this time was national prohibition 
(we Prohibition) In 1918 more than 30 Stites had laws on 
their statute books for the restriction of the liquor traffic and 28 
States prohibited it outright During the World War, Congress 
prohibited the sale of liquor to soldiers, and then to the general 
public A prohibition (Eighteenth) amendment to the htderal 
Constitution was easily put through Congress, was ratified by a 
vote of 46 State Legislatures out of 48, and became a part of 
the Constitution Jan 16, 1919 On Oct 28 1919, the Volstead 
Act for enforcing the amendment was passed by Congress over 
the veto of President Wilson It forbade the sale or transporta- 
tion of “intoxicating liquor” which was defined as any liquor 
which contains one half of one joer cent of alcohol To administer 
this act required a large force of officials distributed over the 
country The amendment contained a clause under which the 
States were to have “concurrent junsdiction,” which appeared 
to mean that State laws might continue m force and be earned 
out by State courts at the sime time with the Federal system 
From the very beginning there was an organized system of eva- 
sion of the laws A regular system of ‘ bootlegging,” illegal sale 
and transportation sprang up It was informally countered by 
“high-jackers” — that is bandits who seized bootleggers’ supplies 
and earned them off by force, knowing that they were not likely 
to be followed by legal proceedings An organized marine boot 
legging trade placed a line of foreign sailing craft and steamers 
just outside the three-mile limit of the United States, whence 
they supplied the markets of the adjoining coasts 

The United States entered into treaties by which Great Britain 
and other nations agreed that vessels c irrying their flags might 
be captured within that distance from the United Stitts coast 
which can be traversed in ont hour by the vessel suspected of 
endeavouring to commit an offemee This might possibI> be as 
much as 30 nautical miles Within the United Slates 1 irge num 
bers of otherwise law abiding persons bought and sold or gave 
away bootleg liquor, and the difficulties of executing the law are 
shown by the figures of national enforcement In one fiscal year 
(1924-25) 20,000,000 gal of distilled and fermented liquors were 
seized, 77,000 persons were arrested, 50000 cnminal cases were 
entered against bootleggers, 35,000 pleas of guilty were entered 
and 38 000 convictions were obtained A national law regulating 
the traffic in habit-forming drugs was enacted May 26, 1922 
National Defence — ^Tlie Armits were returned and disbanded 
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as fast as possible, but a dem'ind was made at once by soldiers 
and officers for some immediate acknowledgment of their suffer- 
ings and services The Government attempted to head off this 
movement, first by an elaborate system of life insurance during 
the World War with the privilege of continuing afterward, then 
by money bonuses, passed by a number of the States The 
1 edenl Government instituted an elaborate rehabilitation system 
for training wounded or otherwise injured men in some pursuit 
in which they could earn their own living The Government also 
provided hospitals and cire for sick ind disabled soldiers Pro- 
vision was made for special privileges of alloting government land 
m favour of ex soldiers On Sept 20, 1922, a bonus bill was de- 
feated by President Harding’s veto On March 18, 1924, a led 
oral bonus was enacted by a large majority vote in Congress but 
it was vetoed by President Coohdge It was passed over his veto. 
May 17-19, by both houses of Congress 

Notwithstanding the experience of the United States in 1917, 
when It declared a war without any mobile Army, strong pressure 
was put on Congress to reduce the regular Army By an Act 
of l^eb 12, 1925, the force of the rcgulir Army was set at 125,- 
000 enlisted men and 7,953 enlisted men of the Philippine Scouts 
Most of the veterans were interested in the American Legion, the 
most widely distributed society of service men, and that body 
had considerable influence in the legislation for ex soldiers 

International Relations --1 he foreign aff iirs of the United 
States art always much affected by changes in pirty and in 
jxjrsonnel President Coohdge accepting the resigiwtion of 
Charles L Hughes from the Department of State, ippointed as 
his successor (heb 192s;) Prank B Kellogg, previously a Senator 
md Ambissidor to Great Brit un To the powerful chairman 
ship of the eommitUe on foreign relations, after the death of 
Henry Cabot Lodge of Massachusetts, who had been head of the 
opposition to the ratification of the League and Covenant, suc- 
ceeded William L Borih of Idaho (Dec 1924), the famous free- 
lance of the Senate A great improvement m the conduct of 
foreign relations was introduced by the Rogers Act, which took 
effect July 1, 1924 under which the consular and diplomatic serv- 
ices were merged and the policy of training young men with the 
prospect of life long service was entered upon 

Xhe general policy of the United States towirds other nations 
was much affected first of all by chingcs in international tride 
caused by the disruption of the World War, then by the refusal 
of the Senate m 1919 to approve the Versailles Ireaty and fur 
ther by a strong popular opposition to any formal relation with 
the League of Nations A treaty with Germany (July 2, 1921) 
formally restored peace, provided for commerce and arranged 
for an adjustment of claims Similar treaties were made shortly 
ifterwards with Austria and Hungar> The Lausanne treaty with 
Iurke>, signed on July 24 1923, was defeated in the Senate on 
Jan 18, 1927 

Immigration — ^An important question, partly social and partly ! 
international, was that of immigration, which went through a 
new phase because of the rush of people from other parts of the 
world as soon as the war conditions were cleared up Complaint 
was made that in tht previous two decades the greater part of the 
immigrants came fiom southern and eastern Europe, ind was 
made up of persons who were not by tradition and inheritance of 
the same type as most of the previous immigrants Several 
changes were made in 1918 and at other dates so as to reduce the 
number of undesirables, and by the Act of 1924, a permanent 
quota system v is enacted based on 2^0 of the number of na- 
tion ils of that country shown to be in the United States by the 
census of 1890 This made a total of about 165,000 permissible 
each yeai from all countues, besides about 150000 transient visi- 
tors Unrestricted immigration from Canada and Mexico and 
some other sources brought the total immigration m 1924 and 
1925 up to about 300,000, out of which should be taken about 

100.000 emigrants, leaving a total permanent addition of about 

200.000 annually 

Reparations -—The United States was no party to the provi 
•^lons of the Versailles Treaty providing foi German reparations, 
particularly to France, and the payment of an indemmty by 


Germany However, an American force of occupation was left 
in the Rhine belt, the costs of which amounted to about 
$200,000,000 and were to be paid by Germany In 1921 Ger 
many did not pay the stipulated sums to the Allies and there 
fore the French occupied the Ruhr valley The United States 
suggested a commission, which, headed by Charles G Dawes 
(later Vice President of the U S ), succeeded in working out a 
scheme (1924) that was acceptable to France, Great Britain and 
Belgium, for a method of payment secured by a hen on German 
idilways and factories Financially the importance of the Dawes 
plan to the United States was that it cleared the way for consid 
erable investments of pnvate capital in German municipal and 
corporate securities 

General Foreign Relations — Among the incidents of for 
eign relations after the World War was the recognition of various 
new countries created by the Treaty of Versailles Poland, Latvia 
Lithuania, Estonia, Finland, Czechoslovakia, Yugoslavia, Hun 
gary and the enlarged Rumania In 1924 the United States re 
ccivccl Prof Timothy A Smiddy as minister from the Irish Free 
State I he British Government consented to the appointment of 
a direct Canadian representative at Washington, and in 1924 a 
diplomatic agreement was made between the United States and 
Canada as regards hilibut fishing for which, however the United 
States insisted upon a formal approval by the British Govern 
ment This was granted m due course 

I he last American troops were withdrawn from Germany in 
19^3 Meanwhile a joint commission on German claims was far 
advanced m its task A troublesome difficulty was that a treaty 
with Prussia, entered into in 1828 and assumed m 1871 by the 
German empire, entitled German citizens m case of war to nine 
months to dispose of their properly m the United States and 
leave the country Instead, all discernible property of Germans, 
and particularly of German corporations, was seized at the begin 
ning of the World War and placed m the hands of a Custodian of 
Lnemy Property Valuable German patents were turned over, for 
a very small payment, to American manufacturing chemists It was 
not until March 10, 1928, that President Coohdge signed a bill ap 
propnating $50,000,000 to cover the value of the property seized 

Allies’ Debts — A very serious and difficult issue was that of 
the sums lent by the United States to foreign governments during 
the World War, aggregating nine and a half thousand million 
doll irs Without those enormous advances the Allies would have 
broken down economically before an American Army could havt 
been placed in Euiope Nearly all the allied European countries 
shared in these advances For several years interest accumulated 
until, at the end of 1922, the total principal was ten thousand 
million dollars and the accumulated interest one and a hall 
thousand millions more This enormous sum was funded in 
United States Government bonds placed at about four per cent 
interest, mostly in American hands, upon the same footing as 
other obhgations of the Government The interest was paid by 
the United States Treasury In 1923 the first important adjust 
ment of the debt was made by an agreement with England (Feb 
28 1923) The whole amount of the principal and interest then 
due was funded at $4,000,000,000 to be paid in annual instalments 
beginning with 2^ millions a year and increasing, until m the 
62nd year the debt and accruing interest would be extinguished 
Similar settlements were made with Finland and other small 
nations The obligations of Armenia and Russia were practically 
written off 

Negotiations followed with other countries and a settlement 
was made with Italy (Nov 1925), ratified (April 1926), to pa> 
$5,000,000 a year for five years, and thereaher rising payments 
for 57 years The principal was reduced from a nominal value of 
two thousand million dollars to a present value at S% 
£430,000,000 the low rate of interest on long deferred payments 
being thus equivalent to a reduction of about one half the debt 

In April 1926, following an unsuccessful visit of a French debt 
commission to the Umted States in Sept 1925, the Berenger 
Mellon settlement was finally arrived at with France ^ 

The total amount of the French indebtedness to be refunded 
after a cash payment to adjust the sum to round figures, was de 
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dared to be $4,025,000,000, and the repayment of this amount 1 
with interest was to be spread over 62 years as m the other World 
War debt settlements The total sum to be received by the United 
States under this agreement amounted to $6,847,674,104, being 
in increase of approximately $627,000,000 over the previous 
I rench offer made by M Caillaux in 1925 The French Chamber, 
however, has not ratified the Berenger Mellon agreement 

Companng the French settlement with those of Great Britain 
and Italy, the figures worked out as follows Great Britain’s 
agreement discounted represented shghtly over 80% of her total 
obligation, France’s approximately 50% and that of Italy 26% 
The House of Representatives voted appioval June 2, but rati 
fication by the Senate was deferred pending the action of the 
French legislature The various agreements made to the end of 
April 1926 left only $295 000,000 unfunded World War debts to 
the United States, including $193,000,000 owing by Russia In 
nearly all cases the period of payment is so long and the interest 
so low that the settlements involve payment at the value of from 
one quarter to over three quarters of the original advances by 
the United States 

Latin America^With Latin America the United States m 
the mam enjoyed peaceful relations The long standing question 
over the Isle of Pines was adjusted by a treaty (March 13, 1925), 
under which the title of Cuba was acknowledged At the request 
of Chile and Peru, President Harding agreed in 1922 to arbitrate 
th( obstinate dispute over the ownership of the Tacna Anca re- 
gion After Harding’s death President Coolidge took up the task 
and rendered his decision (March 4, 1925) to the effect that the 
delayed plebiscite of the inhabitants should now be taken, and 
General Pershing was made the head of a commission to preside 
over this process Chile objected and nothing was done {See 
Tacna Arica ) With Mexico relations became strained by a 
dispute over the application of the new Mexican constitution of 
1917 under which aliens were forbidden to hold lands or conces- 
sions Mexicans claimed that this was in accord with the prac- 
tice of several States in the United States In 1925 Secrctarv Kel 
logg protested against the attitude of Mexico as unfriendly and 
declared that the Government of Mexico was on trial before the 
w^orld In March 1926 a financial understanding was reached 
The United States was also concerned in the outbreak of anti- 
foieign feeling in China and her representatives took part in a 
conference at Peking in Oct 1925 upon questions relating to the 
withdrawal of the foreign limitation on the laying of tanffs by 
the Chinese Government 

The League of Nations — ^After the refusal of the United 
States to ratify the Treaty of Versailles or to take part in the 
League of Nations, no official relations with the League were 
established However, large numbers of American citizens were 
interested m the work of the League and some of them were ap- 
pointed to advisory committees in which, however, they did not 
represent the American Government Eventually the United 
States consented to appoint official delegates or “observers” to 
commissions on the Opium Traffic and other matters, mstituted 
by the League and operating in its headquarters in Geneva The 
United States became a party to treaties with regard to the white- 
slave trade and other matters, drawn up by the League, but to 
take effect for only such countries as might ratify them Gradu- 
ally even the warm friends of the League accepted the conviction 
that It was useless for the time to urge participation m the League 
by the United States 

The World Court— Down to 1914 the International Court of 
The Hague founded m 1899 and strengthened in 1907 was in 
being and rendered occasional decisions It was, however, en- 
tirely Ignored by the contending parties m the six wars that 
broke out from 1900 to 1914 and after the World War it remamed 
ineffective Elihu Root, who had a share m framing the court, 
came forward in 1920 as the leader of an unofficial group of ex- 
perts m mtemational affairs, to propose a new world court with 
wide powers and jurisdiction An advisory committee of jurists 
Sdt at The Hague and drew up a plan for a Permanent Court of 
International Justice The League of Nations modified the pro- 
ject but established the Court (Dec 1920) and chose the judges 


(Sept 1921) {See PERMANENlCoURTOFlNTERNAXIONALjusnCE ) 
The Umted States had no official relation with the Court, but 
the force of American pubhc sentiment for a World League con 
centrated on a proposition for qualified entrance of the United 
States into the World Court 

This was warmly urged by President Harding and Jiater by 
President Coolidge Senator Borah, Senator Hiram Johnson of 
California and others strongly opposed The progress of the 
movement was checked by a proposal, originally drawn by a 
group headed by Professor J T Shot well of Columbia University 
and the Carnegie Endowment, who desired to enlarge the juris 
diction of the World Court and give it a compulsory character 
The League of Nations modified this proposal into the so called 
Geneva Protocol which was un inimously approved by the Assem 
bly of the League of Nations (Sept 1924), and sent for ratifi 
cations by the nations of the world Strong opposition was made 
in the United States on the plea that the Court was to decide 
whether a controversy was justiciible and could assert jurisdu 
tion over all nations and also arbitrate regarding nations even if 
not members of the League of Nations Great Britain declined 
to accept the compulsory jurisdiction and the whole phn fell to 
the ground (A B H ) 

SINCE 1926 

Adherence to the World Court Defeated — ^The refusal of 
Great Britain to accept the Geneva Protocol left the original 
statute constituting the World Court intact and pressure upon the 
US Senate to vote for US participition in the court was re 
newed President Coolidge and Secretary Kellogg also urged it 
On Jan 27 1926, the Senate by a majoritj of 76 to 17, voted 
the adhesion of the United States with five reservations the most 
important of which provided that the statute of the Court should 
not be amended without the consent of the United States and 
that the Court should not “without the consent of the United 
States entertain any request for an advisory opinion toudimg 
any dispute or question m which the United Stales has or claims 
an interest ” When the representatives of the powers signatory 
to the statute of the court, in a meeting at Geneva m September 
1926 refused to grant the United States the favoured position 
which the Senate reservations demanded tht prospects of join 
mg the Court grew dim In his Armistice Day address at Kansas 
City (Nov II, 1926) dedicating the $2 000 000 Liberty Memorial 
to the heroes of the World War President Coolidge declared that 
he should not ask the Senate to modif> its position, and that 
unless Its reservations were accepted by the other interested 
nations he saw “no prospect of this country adhering to the 
Court ” 

President Coolidge and Congress-— A few days before the 
President’s Armistice Day address the midterm Congressional 
elections were held The Democrats captured seven of the con 
tested seats in the Senate exactly wiping out the Republican 
majority m the 69th Congress, and gained thirteen seats in the 
House, making the complexion of the 70th Congress (1927-29) 
237 Republicans 19'; Democrats, 3 Independents in the House, 
and 48 Republicans, 47 Democrats, 1 Farmer Labourite in the 
Senate The election foreshadowed embarrassment for the ad 
ministration m its last two years Not only was President C ooiidge 
rebuffed by the defeat of his personal friend and adviser Senator 
Wm M Butler of Massachusetts, chairman of the Republican 
National Committee, by his Democritic opponent David I Walsh 
in spite of a letter from the President to the voters of Massi 
chusetts urging the election of Butler, Imt the elimination of the 
Republican margin m the Senate made it necessirv for that bod\ 
to conciliate the “insurgent” members who hid supported La 
Follcttc m 1924 and had been punished therefor by being dropped 
from important committee assignments in the 69th Congress 
The Republican progressives, like La Follette (the younger) 

I Blaine, Frazier and Nye, were now restored to good and regular 
standing, and exacted from floor leader Curtis as the price of 
their support of the party the promise that “certain legislation of 
paramount interest to the people” (farm relief, investigation of 
American policy in Latin America, a bill to regulate the issuance 
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of injunctions) should be brought to a vote during the first 
session of the 70th Congress On these questions, as on several 
others of major importance, such as the details of tax reduction, 
the disposition of Mussel shoals, the naval programme, the Mis 
sissippi flood control thi method of prohibition enforcement. 
President Coolidge found himself at odds with Congress He did 
not, however attempt to drive Congress, as Roosevelt and Wilson 
had done, nor did he treat it with sarcastic indignation, like 
Cleveland With characteristic patience he held to his policies, 
vetoing 16 bills and resolutions in the first session of the 70th 
Congress (Dec 1927-May 29, 1929) and insisting in his 
messages and speeches on the blessings of obedience to law and 
of rigid economy for the preservation of America’s prosperity 
ind favoured position among the nations of the world 
National Finances — The era of prosperity which set in at 
about the time of Mr Coolidge’s accession to the presidency con 
tinutd unabated during his entire administration Except in a few 
“spots ” such as the bituminous coal, the textile, and some agn 
cultural industries, production mounted steadily, consumption 
kept pace, labour was well employed and content The national 
wealth, which had stood at about $7,000,000,000 in 1850, 
$^‘),ooo,ooo,ooo in 1870 $C 000 000 000 m 1890 and $^50000- 
000,000 m 1920 wis approaching the $450,000,000,000 mark by 
TQ2Q The annuil incomi had reached $90 000,000 000 and annual 
savings were more than $1 7 000,000,000 The Umted States was 
investing about $2 000 000 000 of surplus wealth abroad and 
diminishing the national debt by nearly $1,000,000 000 each year 
The abundant receipts of the Ireasury (more than half from 
income taxes), combined with the careful cooperation of the 
committees of the administrative departments under President 
Coolidge and Director of the Budget Lord, resulted m sub- 
stantial surpluses at the end of every fiscal year On Feb 26, 
1926 the President signed a bill for a tax reduction of $388,- 
000000 (which he thought was too much), by which the normal 
rates on incomes wert reduced from 2% to i^% on the first 
$4 000, from 4% to on the next $4 000, and from 6% to 5% 
on the excess of $8 000 Ihe exemptions were raised from $r 000 
to $i 500 for a single person and from $2 <500 to $^ soo for a 
married couple In spite of the cut in taxes the surplus continued 
to come in and on May 29, 1928 the President signed the third tax 
reduction bill of his administration (relieving corporations and 
certain industries, but lea\mg the personal schedules unchanged) 
involving a cut of about $220,000000 The refunding of the 
second and third Liberty loans m 1928 effected a saving to the 
Government of $75 000,000 a year in interest charges As Presi 
dent Coolidge ’s term drew towird a close, however, the prospect 
for further tix reduction v inislud ind there wis even some ap- 
prehension that the Treasury might be confronted for the first 
time m the administration with a deficit instead ol a surplus 
This was due to certain extraordinary demands on the Govern- 
ment, such as the appropri ition of $75000,000 for the refund 
of taxes illegally collected of $50000,000 for the settlement of 
claims arising out of taking over then property during the World 
War of nearly $50 000,000 for a public buildings program, and 
of some $20 000 000 for imtuting work on the vast $315 000 000 
programme for federal engineering work on the lower Mississippi 
river to avert a repetition of the terrible floods that had occurred 
m the spring of 1927, breaking the levees and deluging millions 
of acres of firm Imds in Missouri, Arkansas Tennessee, Mis 
•^issippi and Louisi ina drowning hundreds of persons and making 
hundreds of thousands homeless The commission for the settle 
ment of the debts of foreign countries to the United States m 
curred m the World War was dissolved on Feb 9, 1927, after 
having negotiated settlements with thirteen countnes foi the 
eventual payment of principal and interest amounting to 
$iT ^22 ^*,4 000 The Government later arranged with Greece for 
the funding of her debt to the United States of $15,000000 
Austria was granted a moratorium on her debt of $12 000,000 
until 194^ The Mellon Berenger igreement for the settlement 
of the French debt to the United States over a penod of 62 years 
has not (June 1929) been ratified by the Cham^rs at Pans 
National Defence. — Since the fortunate position of the Umted 


States brings immunity from fear of attacks by strong and hostile 
neighbours, the country follows the traditional policy of a small 
and well equipped army supplemented by State militia The 
regular army of about 132,000 men means only 1 1 soldiers to 
every thousand of population and every $3,250,000 of riational 
wealth, as against 125 soldiers to every thousand of the popula 
tion and every $135,000 of the national wealth of France Re 
duction of land armaments is not a problem in which the Umted 
States 18 directly interested But the Government has worked 
diligently in the last few years for the reduction of naval arma 
ments To supplement the work of the Washington Conference 
of 1921-22, winch limited the tonnage of battleships and aircraft 
earners, President Coolidge, on Feb 10, 1927, sent an identic 
note to Great Britain, France, Italy and Japan, askmg these 
nations to empower their delegates to the forthcoming Preparation 
Conference on Disarmament at Geneva to negotiate treaties with 
the United States for the hmitation of the construction of cruisers 
submarines and destroyers I ranee and Italy, however, declined 
the invitation outnght, and Great Britain hedged her acceptance 
with such conditions as meant, in the President’s words^ “not a 
limitation but an extension of war fleets ” Moreover, details were 
published of a naval agreement between England and France in 
1928 which seemed to be aimed against the cruiser strength of 
the Umted States Disappointed by the failure of his proposed 
conference, President Coolidge came out more positively for a 
“policy of adequate defence,’’ using rather strong phrases in 
praise of the American army and navy and air force in his 
Armistice Day address (Nov ii, 1928) at Washington under the 
auspices of the American Legion A five year building programme 
had been approved by Secretary of the Navy Wilbur m the 
summer of 1926, calling for 71 new vessels (cruisers, submarines 
destroyers and earners) to cost nearly $800,000,000 Cutting this 
programme to 15 cruisers and one aeroplane carrier, the House, on 
March 17 1928 passed a bill for the construction of the r6 
vessels in three years at a cost of $274 000 000 The cruiser bill 
was put over to the short session of the Senate, where it met 
sharp opposition, especially as it was pending at the same time 
as the ratification of the Kellogg Pact for the renunciation of war 
as an instrument of national pobey However, the bill was passed 
on Feb 5, 1929 by a vote of 68 to 12, and was signed by the 
President, although he was opposed to the time limit requiring 
that five of the cruisers be hid down in each of the years 1929, 
iQ^o 19^1 On Feb 28 1929 Congress agreed to a $12,370,000 
addition to the Naval Appropriation for the new vessels, $200,000 
to be available at once for starting the 1929 group of five, and 
$200,000 to be available on July i, 1929 for begmmng the 19^0 
group The marvellous progress of aviation in the last few years 
has played a great part m the field of national defence as well 
as m the carrying of passengers, goods and mail Bombing, scout, 
pursuit and combat planes, aircraft carriers and rigid airships 
have been important parts of army and navy equipment Some 
critics have urged the creation of a umfied cabinet department 
of national defence, with under secretaries of army, navy and 
air In 1925 the army and navy departments spent $12,769,689 
and $14,743 348 respectively for aviation President Coolidge 
in his Imal statement on the budget (Dec 5, 192 S) declared that 
by the end of 1931 the navy would have a “well balanced fleet of 
1,000 aeroplanes” and that a year later the number of army planes 
would reach 1,800 The total sum contemplated for national 
aviation projects m 19^0 is over $140,000,000, including about 
$18000,000 for air mail contracts, $6,400,000 for the Depart 
ment of Commerce’s activities, and $582,000 for the Department 
of Agriculture (forest patrol, weather observation and fighting 
the boll weevil) 

Railroads and Shipping^^In the stress of the World War 
these two major agencies of transportation had been taken over by 
the Government The railroads were restored to their owners on 
March i, 1920, by the Esch-Cummins Transportation Act, which 
besides providing for substantial Government loans to the rail 
roads and a six months’ guarantee against deficit, created a Rad 
road Board of nine members, to which disputes on wages and 
hours had to be submitted, required the roads to pay to the 
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Government one-half of their earnings above 6% of theif valua 
tion, and ordered the Interstate Commerce Commission to make 
regional railroad consolidations to the end that the stronger roads 
might bear the infirmities of the weak But the Transportation 
Act was more honoured in the breach than m the observance 
The Commission did not effect a single compulsory consolidation, 
and in 1927 it was relieved from this duty by the Parker bill and 
allowed to approve or deny apphcations for consolidation from 
the railroads themselves Most such requests have been denied 
as prejudicial to the stockholders or the public Labour was dis- 
satisfied with the decisions of the compulsory Labour Board, and 
it was not until the Watson Parker bill of May 20, 1926 had set 
up m its place a voluntary Board of Mediation that the first sue 
cessful mediation of a railroad wage dispute in 20 years was 
effected (Feb 5, 1927) A large number of wage increases, gen- 
erally averaging 7^% were secured by the railroad workers under 
the new Mediation Board in the years 1927 and 1928 The physical 
valuation of the railroads by the Interstate Commerce Com 
mission, as a basis for rate fixing, which had been authorized m 
1913 and interrupted by the War, was virtually completed by the 
summer of 1928 The Commission’s valuation of the property 
of the roads was to serve as the basis of the ^‘recapture” clause 
of the act of 1920, by which one half of the earnings m excess 
of 6 % should go to the Government This provision promises 
endless htigation The validity of the Commission’s method of 
valuation was presented to the Supreme Court of the United 
States in the case of the bt Louis and O’Eallon railroad called 
‘the greatest law suit in history” because of the immense sums 
involved in the right of the government to recapture excess earn 
mgs This railroad’s earnings in excess of 6 ^/f of the Commission s 
valuation had been ordered paid to the Government The court 
with Justices Holmes Brandeis, and Stone dissenting, rejected 
the Commission’s valuation on the ground that no weight had 
been given to “reproduction” cost (49 Sup Cl Rep 384) 
But since no cnteria were laid down as to how much weight 
was to be given to this factor the decision could not be said 
to be decisive In no year since 1920 have the railroads even of 
the first class earned so much as 6% on their own property 
valuation in which cost of repiroduction figures largely 

At the close of the World War the United States Shipping 
Board had on its hands a large number of merchant ships seized 
from Germany or constructed by the Emergency Fleet Corpora 
tion since 1917 Many of the smaller cargo ships the Board sold 
as junk, but it maintained the larger vessels m the passenger and 
freight service operating them at a loss of millions a year The 
irrangement was confessedly provisional, and the Board was con- 
tinually inviting bids for thje merchant fleet from private operators 
In 1923 five ships of the “President” class were purchased by 
the Dollar Line By the Jones White act of May 1928, Congress 
reluctantly appropriated $250,000,000 for the maintenance of 
the fleet and loans for the construction of new vessels On Jan 
16, 1929 the Shipping Board received a bid from the P W 
Chapman Company of New York which it accepted a few weeks 
later by a vote of six to one The Chapman company is to pay 
$16,082,000 for the “Leviathan,” the “George Washington,” the 
“America,” the “Republic,” the “President Harding ” the “Presi- 
dent Roosevelt,” and the five ships of the American Merchant 
Line, and promises to build, with the aid of a Government loan, 
two new vessels “superior in type and size 'to the T-^viathan 
Thus the Government may go out of the shipping business with 
the assurance that the flag of the American merchant marine will 
be upheld in world trade 

Efforts at Farm Relief* — ^In the midst of general prosperity 
the farmers complained that they were poorer The value of their 
capital investment had shrunk from $79,000,000,000 to $59 000,- 
000,000 m the five-year period 1922-27, and the return on this 
capital was less than 3% While over-production kept the prices 
of their products down, State and local taxes and the cost of farm 
implements and machinery were nsing The farmers asked the 
Government to come to their relief (as it helped the manufac- 
turers by the tariff and labour by the restriction of immigration) 
by purchasing their surplus product of wheat, corn cotton hogs 


and tobacco and selhng it abroad for what it would bring in the 
world market, assessing the loss and the cost of the operation on 
the industries benefited (the “equalization fee”) The McNary 
Haugen bills embodying these demands were kept before Congress 
during the last three years of the Coolidge administration The 
first bill failed of passage in the late spring of 1926, but m Feb 
1927 a McNary-Haugen bill went through both houses President 
Coolidge vetoed it because it put the Government into the farming 
business, though he was willing to help the farmers help them 
selves by generous contributions to co operative marketing pro 
jects and by aid from the Department of Agriculture The veto 
was accompanied by an opinion from Attorney General Sargent 
condemning certain features of the bill as unconstitutional Noth- 
ing daunted, the advocates of farm relief came forward with a 
third McNary Haugen bill, which passed Congress by increased 
majorities in the spring of 1928, only to meet with a second veto 
from the President (May 23) The Senate failed by the 
margin of 50 votes to 31 to pass the bill over the veto On the 
first day of the short session of the 70th Congress (Dec 4, 1928) 
the fourth McNary Haugen bill was introduced, this time without 
the equalization fee No action was taken on it during the session, 
but President Hoover called an extra session of the 71st Congress 
to meet on April 15 to deal with farm relief and the revision of the 
tariff President Coolidge’s vetoes of the farm relief bills roused 
opposition m the west and led to predictions that the farming sec 
tions of the country would not support an administration can 
didate for the presidency in the campaign of 1928 But Mr 
Hoover carried every one of the agricultural States 
Latin American Relations — ^The controversy with Mexico 
over her legislation to put into effect the provisions of Article 27 
of the Constitution of 1917, regulating alien exploitation of 
mineral and agricultural lands, was further embittered by the 
appeal made to the Catholics of that country against President 
Calles’ measures against the foreign clergy of the Roman Catholic 
Church in Mexico, and by the report that the Mexican Bolshevists 
were encouraging the rebels in Nicaragua in their resistance to the 
American marines So serious was the situation at the beginning 
of 1927 that the United States Senate by a unanimous vote asked 
President Coolidge to submit the controversy with Mexico to 
arbitration The President ignored the request, but m the autumn 
he sent Dwight M Morrow, of the firm of J P Morgan & Co 
as ambassador to Mexico Mr Morrow’s friendly and tactful 
diplomacy resulted m an early agreement with President Calles 
and the amicable relations of the two countries were greatly 
strengthened when Col Charles A Lindbergh, after a non stop 
flight from Washington, arrived at Mexico City (Dec 14, 1927) 
as an American “ambassador of good will ” President Coolidge 
in spite of criticism in Congress and in the Liberal press of the 
country held to his policy of maintaining some 5,000 marines in 
Nicaragua to quell the revolt against Diaz and to protect Amen 
can lives and property The Sacasa and Diaz forces agreed to 
lay down their arnrs when President Coolidge sent Col Henry L 
Stimson to Nicangua with an ultimatum in April 1927, but the 
rebel leader Sandino continued a guerrilla warfare m which more 
than 20 American marines were killed and 50 wounded "Wlien 
Sandino was overcome, both parties agreed to a fair election 
which was held under the supervision of American troops (Dec 
4, 1928) and resulted m the victory of the Liberal candidate 
Moncada The Sixth Pan American Congress was opened b> 
President Coolidge m person, at Havana, Cuba, on Jan 16 1928 
Charles E Hughes headed the American delegation and skilfully 
steered the conference away from the embarrassing political 
questions raised by the United States intervention in Nicaragua 
A supplementary Pan American Conference on Arbitration and 
Conciliation met at Washington on Dec 10 1928, which not 
only negotiated a score of arbitration treaties between the Latin 
American nations, but was influential in keeping Bolivia and 
Paraguay from going to war over disputed territory m the heart 
of South America President Coolidge in an address at George 
Washington university, on Feb 22, 1929, declared that our rela 
tions with Central and South America were then better thm 
they had been at any time in the past 25 years 
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The Bnand Kellogg Peace Pact<— On the tenth anniversary 
of the entrance of the United States into he World War (April 6, 
1927), the French foreign Minister, Aristide Bnand, proposed 
that the United States and France should agree to a treaty re- 
nouncing war as an instrument of national policy, and agreeing 
to settle disputes of whatever origin or nature by pacific means 
Rather tardily Secretary of State Kellogg replied, suggesting that 
the treaty be extended to other nations On Aug 27, 1928, the 
representatives of 15 nations met at Pans and signed the Briand- 
Kellogg Pact Secretary Kellogg represented the United States 
at Pans, makmg a visit to the Irish Free State after he had left 
Pans On Jan 15, 1929, the Senate ratified the pact 

The Election of 1928 — President Coolidge and Charles E 
Hughes, the two most conspicuous leaders of the Republican 
party, having announced that they would not run for the presi- 
dency m 1928, the field was left open for Secretary of Commerce 
Herbert C Hoover, who was easily nominated over his senatorial 
rivals (Curtis of Kansas, Watson of Indiana, Goff of West Vir 
ginia, Norris of Nebraska), receiving 837 out of the i 084 votes 
cast m the first ballot, at the nominating convention at Kansas 
City, June 12-15, 1928 Tht delegates to the Democratic nominat- 
ing convention at Houston, Texas, on June 26-29, cast 849^ votes 
out of 1,100 for Alfred E Smith, then serving his fourth 
term as governor of New York Senators Charles Curtis of 
Kansas and Jos T Robinson of Arkansas were named as the 
respective vice presidential candidates Each of the four nomina 
tions was made on the first ballot cast The platform of the Re 
publican party promised farm relief and a careful revision of the 
1 iriff, defended the Coolidge policy in Nicaragua, and adopted a 
prohibition plank written by Senator Borah, pledging the ad 
ministration to a “vigorous enforcement” of the i8th Amendment 
Iht Democratic phtform contained a scathing denunciation of 
the “sordid corruption and unabashed rascality” of Republican 
rule, which had left “agriculture prostrate, industry depressed, 
and workmen without employment,” and pledged action instead 
of broken promises for the relief of the farmer Governor Smith 
telegraphed to Chairman Robinson of the Convention endorsing 
the platform in gencril, but adding that it was his duty as the 
chosen leader of the party to say that he advocated “fundamental 
changes in the present provisions for national prohibition ” Mr 
Hoover made only 1 few campaign speeches and m them he con 
fined himself to generalities Governor Smith, on the other hand, 
toured the country and discussed definite policies which he pro- 
posed to adopt if he were elected On election day, Nov 6, 1928, 
Mr Hoover carried 40 of the 48 States, including four (Virginia, 
North Carolina, Florida and Texas) which had been sohdly Dem- 
ocratic since the days of reconstruction The electoral vote was 444 
for Hoover to 87 for Smith But the popular vote of 21,429,109 
to 15,005,497 indicated no such crushing defeat for the Democratic 
candidate He had, indeed, proved a stronger candidate with the 
people than cither Cox in 1920 or Davis in 1924 The Socialist 
cindidate, Norman Thomas of New York, polled 267,8^5 votes, 
the Radical Workers’ (Communist) party candidate, Wm. Z 
I ostcr, 48,228 the Social Labour candidate, Reynolds, 21,181, 
and the Prohibitionist candidate, Varney, 20 loi Mr Hoover’s 
invasion of the “Solid South” was attributed by the Democrats 
to the prejudice m that section against Governor Smith as a 
“wet” and a Roman Catholic, while the Republicans affected to 
see in it the swing of the South towards tariff-protected industry 
and the recognition of Mr Hoover’s wide experience as an 
executive Soon after the election Hoover sailed from San Diego, 
California, on the battleship “Maryland,” for a good-will tour to 
the countries of Central and South America He visited Hon- 
duras, Nicaragua, Costa Rica, Ecuador, Peru, Chile, Argentina, 
Uruguay and Brazil, sailing for home on the “Utah,” Dec 21, 
1928 The tour afforded the president-elect the occasion not only 
to pay his respects to the statesmen of the sister republics to 
the South but also to get some acquaintance at first hand with 
i region in which United States investments of capital had in- 
creased from $i 500,000,000 in 1913 to over $5,000,000,000 in 
1928, and with which the annual trade had passed the $1,000,000,- 
000 mark While the “lame duck” session of the 70th Congress 


was dr&wing to a close, with the enactment of the Jones bill for 
a marked increase in penalties (maximum of $10^000 fine and 5 
years’ imprisonment, instead of $2,000 fine and 6 months’ impns 
onment) for the violation of the prohibition law, Mf Hoover was 
studying the problems which would confront him after March 4 
receiving hundreds of political visitors at his home in Washington 
or on his vacation in Ilprida, and wrestling with the task of 
selecting his cabinet On March 2 the names of the cabinet 
officers were given to the public Secretary of the Treasury 
Mellon and Secretary of Labor Davis of the Coolidge cabinet 
were retained m office The eight new appointees (none from 
the States of the South which Hoover had earned) were Col 
H L Stimson, governor general of the PhiUppines, for Secre 
tary of State, James W Good of Iowa, Secretary of War, William 
De W Mitchell of Minnesota (a conservative Democrat), At 
torney-General , Charles Francis Adams of Massachusetts, Secre 
tary of the Navy, Walter F Brown of Ohio, Postmaster General, 
Ray L Wilbur of California Secretary of the Interior, Arthur M 
Hyde of Missouri, Secretary of Agriculture, and Robert P 
Lament of Illinois, Secretary of Commerce 

Begmnmg of Hoover Administration. — On March 4, Mr 
Hoover took the oath of office administered by Chief Justice Taft 
and read his inaugural address, while a vast crowd stood patiently 
m the cold, drizzling rain before the east front of the Capitol He 
pledged the administration to a vigorous enforcement of law, to 
CO operation with the agencies of public health, education, agn 
culture and business, and to continued efforts for the promotion 
of world peace He announced that he would shortly call the 
71st Congress (Senate 55 R , 39 D , i F L , House 269 R , 165 
D , I F L ) m extra session to consider the problems of farm 
relief and the tariff He closed with a glowing confession of his 
faith m the American people 

The special session opened on Apr 16 A farm relief bill, 
embodying the creation of a Federal Farm Board and a $500, 
000,000 revolving fund to be used at the board s discretion in the 
aid of agriculture, quickly passed the House The Senate drew 
up its own bill, like that of the House in all essentials except that 
it contained a plan for debentures on farm exports This met with 
opposition from President Hoover, but the bill was passed by a 
vote of 47 to 44 A deadlock between the houses followed which 
was not broken until June 13 when the President secured a vote 
m the House on the debenture plan alone in which the plan was 
defeated 250 to 113 The Senate then allowed the House bill 
as slightly modified in conferpnee, to pxiss, and it was signed on 
June 15 The tariff also provided difficulties Instead of “limited 
revision,” as the President had requested m his message to Con 
gress the Smoot Hawley bill which was introduced into the House 
on May 7 proposed changes m every schedule except tobacco and 
revision of about one-fourth of the rates, mostly upward The 
smooth-running House organization passed it m spite of protests 
from the Democrats and insurgent Republicans The issue was 
met squarely in the Senate when Senator Borah introduced a 
resolution which would limit changes m the schedule to agncul 
tural and related products The resolution was defeated 38 to 39 
on June i8 The next day the Senate voted a recess until Aug 1 % 
and the House until Sept 23 Both bodies, meantime, had passed 
a bill providing for reapportionment of the House of Representa 
tives immediately following the 1930 census (D S Mu ) 
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UNITED STATES NAVAL ACADEMY, an institution 
of higher learning conducted by the U S Navy Department and 
located at Annapolis, Md , for the purpose of preparing young 
men to enter the lowest commissioned ranks of the Navy It is 
the principal source of officers It was founded as the Naval 
School m 1845 by the Hon CJeorge Bancroft, historian, educator 
and secretary of the navy, to improve the then unsatisfactory 
methods of instructing midshipmen (gv) At first the course 
was five years, of which only the first and last were spent at 
the school It was reorgamzed m 1850-51 as the US Naval 
Academy, with a course of study of four consecutive years A 
summer practice cruise replaced the omitted sea service, and 
gave better opportunities for intensive training Durmg the Civil 
War the academy was moved to Newport, R I , but was brought 
back to Annapolis in 1865 In the following years great improve- 
ments were effected in the organization and curriculum Durmg 
the Civil, Spanish-Amencan and World Wars, the course was 
shortenej to provide more officers for the fleets Durmg the 
World War large classes of reserve officers were also trained 

Under the superintendent, the academy is organized into the 
following departments the executive department, headed by the 
commandant of midshipmen, who is charged with interior dis 
ciphne, drills and tactical mstruction, and the academic depart 
ments The supermtendent, commandant of midshipmen, and the 
heads of the academic departments constitute the academic board, 
which determines policies There are also medical and supply 
departments, station ships, a hospital, a rifle range and a post 
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griduate school 

Considering that the Naval Academy does not attempt to pro* 
duce specialists in any one subject, the course is equal to those 
of the best colleges and technical schools Candidates are ap- 
pointed upon nomination by the president from the United States 
at large, and from the several States and Territories upon nomi- 
nation by the senators, representatives and delegates in Congress 
Also 100 each year from the Navy and Marine Corps and 25 
from the Naval and Marine Corps Reserve by competitive ex- 
amination and 40 by competitive examination from among the 
sons of officers, soldiers, sailors and marines who died as a result 
of the World War The entrance txammations are designed to 
admit competent graduates of first class secondary schools The 
physical requirements are rigid A fourth classman or *‘plebe’* 
enters m June or July, between 16 and 20 years of age, and spen'ds 
the summer m drills designed to fit him for his new environment 
Each succeeding summer he spends on a three months’ practice 
cruise, usually on a battleship The academic year runs from 
October to June The course covers higher mathematics, physics, 
chemistry, engineering, naval construction, electricity, seaman- 
ship, (ommumcations, military and international law, elementary 
stritegy and tactics, military tactics, aeronautics, ordnance and 
gunnery, navigation, English, naval history, modern history, 
French or Spanish hygiene and physical training Theoretical 
ind practical instruction are combined to the fullest extent 

In the early part of the century, the academy was almost com 
pletely rebuilt The grounds, comprising 224 ac , present a most 
pleasing appearance, wilh imposing buildings in granite, reinforced 
concrete, white brick ind terra cotta, in the French Renaissance 
style, after the designs of Ernest I lagg There are 125 major 
buildings, including officers’ quarters, the estimated value of 
which is (1928) about $28,000,000 In 1928 there were 1,790 
midshipmen In 1912 the Postgraduate School was established 
Selected officers are sent there from sea for a year or more of 
advanced work m engineering subjects to provide experts in 
design repair construction and operation of material They are 
then usually given a year’s work at certain universities and tech 
meal schools In 1927 a “general line course” was established, 
consisting of a year s work at the Postgraduate School m pro 
fessional subjects, followed by a year at the Naval War College, 
Newport, R I 

See Benjamin, The United States Naval Academy, Earle, Life at the 
US Naval Academy, Solcy Hhtoncal Sketch of tht Untied States 
A aval Academy Nival Academy Registers and Regulations Govern- 
ing the Admission of Candtdatfs tnio the U V Naval Academy, pub- 
lished by the Bureau of Navigation, Navy Department (S S R ) 

UNITED STATES OP EUROPE, THE After the end 
of the World War, there was a widespread feeling among men 
of all nations that the old formula of the balance of power, 
unstable and precarious as it had always been, was obsolete and 
must be replaced by an organized system for the preservation of 
peace based on permanent institutions It was for this reason 
that the League of Nations was created It is however gradually 
becoming clear that owing to its necessarily world-wide char- 
acter, the League includes nations too different in race and 
civilization to be bound closely together by common institutions, 
and moreover, since it recognizes the principle of the sovereignty 
of States, the only method at its disposal is arbitration, which 
only too often cannot be enforced by any kind of sanction 

Conception of Closer Union — ^The nations of Europe on 
the other hand arc all similar m race and culture, and it would 
be possible to conceive of a closer union between them, the aim 
of which would be not to settle their disputes, but rather to 
prevent their arising Since quarrels between the countries of 
Europe are the greatest menace to world peace, this would make 
the task of the world-wide League at Geneva much easier of 
accomplishment At the time of the Locarno agreement the 
Assembly of the League recognized that regional agreements be- 
tween neighbounng States were legitimate, and there thus arose 
the idea of a European Union developing within the framework of 
the League of Nations 

Geographical Limits — The European Union was first con 
ceived on political lines, as a federation of States each of which 


would retain full political, administrative and fiscal autonomy 
Above the local Governments there would however be a parlia 
ment, with either one or two chambers to deal with relations 
between the countries forming part of the Union, and a central 
executive authority which would have at its disposal the forces 
necessary to protect the group against attack from without 
This is the system which has been adopted, with differences of 
detail, by the Swiss cantons, Germany, the American people and 
the British dominions The example of the United States shows 
that the system is capable of maintaining peace among hundreds 
of millions of men inhabiting a whole continent It is simple 
and easily grasped and it has the advantage of being based on 
precedent It is therefore accepted almost without discussion by 
many men whose training is exclusively political 

Differences of opinion begin to appear when an attempt is 
made to fix the limits of the new Federation Some would include 
the whole of traditional Europe from the Urals to Gibraltar 
including the British Isles This is the view taken by the FM 6 ra 
tton pour la Coophatton europSenne Others would exclude 
Soviet Russia, because the political and social principles on which 
that country is constituted are absolutely opposed to those of 
other countries, at the same time they consider that Great 
Britain could not be included because it is bound up with a vast 
oversea empire which cannot be incorporated m a European 
Federation and from which Great Britain would not separate 
itself This IS the position of Paneuropa According to this theory 
the European Union would consist simply of the European penin 
sula from the Baltic to the Strait of Gibraltar and the mouth of 
the Danube, with the addition of Scandinavia 

Economic Aspects. — ^Whatever be the solution adopted, it is 
evident that there is an economic as well as a political problem 
to be considered It is impossible to conceive of a Federation whose 
members engage m tariff wars with one another All existing 
Federations have established free circulation of goods, capital and 
persons between the States of which they are composed Eco 
nomic unity has always preceded or immediately followed both 
the formation of great nations and the federation of small 
States Some have therefore thought that action should first of 
all be taken m the economic sphere This is the object of the 
Umon Dommhe europHnne What countries could however be 
included in such a customs union? Not Soviet Russia, which will 
not abandon the State monopoly of foreign trade It would also 
be difficult to include Great Britain on account of the preferential 
tariffs accorded to the dominions The only possibility would thus 
be a peninsular customs union reaching from Poland and Rumania 
to Spam, and from Scandinavia to Greece Such a customs union 
would imply a unified currency, with a federation of the banks 
of issue, the disappearance of undertakings which are artificially 
kept in existence by protectionism, and consequently a great re 
grouping of industnes, with specialization according to the dis 
tncts naturally best suited to each, modernization of plant, and 
agreements for the distribution of markets m the form of cartels, 
or financial amalgamations in the form of trusts This would of 
course be an exceedingly complicated matter to bring about, but 
unless it were accomplished, any attempt at political federation 
would be doomed to collapse as rapidly as the Frankfurt Parlia 
ment at the time of the 1848 Revolution 

The suppression of customs duties within the Federation, com 
bined with the rationalization of industry, would clearly result 
m a general lowering of selling prices, an increase in the purchas 
mg power of the population, and greatly enhanced activity for 
European industry 

Another question however arises-~what would be the relations 
of the European customs union with other groups of countries^ 
Some believe that it would at once take steps to exclude British 
and American manufactured products from the continental 
market, and would endeavour, by means of dumping if necessary, 
to eliminate its rivals on the principal markets of the world 
Others on the contrary, including some circles in Great Britain 
and the United States, consider that it would be easier for Anglo 
Saxon industry to conclude tariff agreements with a single customs 
union than with 24 different States, and that its trade would 
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rapidly develop on the extensive and newly opened malfkets of 
continental Europe, where the purchasing power of the popula- 
tion would have suddenly increased However this may be, all 
are agreed that the economic unity of the continent is a neces- 
sary preliminary to political union 

Let it be assumed that both problems have been solved The 
United States of Europe wpuld then form a great block of 300 
million 'white men, placed between — Soviet Russia, with 92 
million Slavs and 54 million of other races, the British empire, 
with 67 million whites (plus 413 million natives) The United 
States of America, with 105 milhon whites and a coloured popula- 
tion of 13 million 

The United States of Europe would far outstrip the others 
m the size and homogeneity of its population, industrial equip- 
ment and military strength Might it not be tempted to establish 
its hegemony? The preservation of peace between the four great 
groups would have to be entrusted to the League of Nations It 
may well be asked, however, whether the task of the League 
would not be rendered much more difficult instead of easier 

Centralization and Decentralization. — ^The whole of the 
conception described above rests on one postulate that it is 
necessary to adjust the jiohtical and economic mechanism of the 
various countries by widening them to the dimensions of Europe 
Some however doubt whether this is really the best way of 
ensuring peace They point out that as elementary education and 
democracy extend their influence among the population, there is 
an increasing tendency towards the formation of close ethnic 
groups This IS particularly striking in Central and Eastern 
Europe, but even the oldest established centralized States of the 
West are not entirely exempt from regionalist or autonomist 
movements Simultaneously there is a contrary movement, the 
enormous development of means of communication, and the con 
stantly accelerated pace of trade, tend to form increasingly large 
economic units This results in one of two things, either an 
attempt is made to reduce the economic mechanism to the 
dimensions of the ethnic group (autarchy), thus paralyzing its 
material development, or else different ethnic groups are included 
within the customs frontiers of a great State, and this is liable to 
result in the oppression of minorities In either case the causes 
of dispute between adjoining Powers are multiplied, and the hek 
of unity in Europe is accentuated The Federalists consider that 
It would be better to let each of the two mechanisms develop on 
its own lines The United States of Europe would thus be the 
outcome of a twofold movement political decentralization and 
economic centralization 

The Two Europes — If the matter is regarded from the tech- 
nical point of view, it will be seen that there are m reality two 
Europes of widely different structure Suppose a Une to be drawn 
through Stockholm, Dantzig, Cracow Budapest, Florence, Barce- 
lona and Bilbao, let it continue round France, pass between Eng- 
land and Ireland and continue through Glasgow and Bergen back 
to Stockholm Within the circle thus formed are concentrated 
nearly all the coal mines, the great factories for the production 
of machinery and manufactured goods, and the great financial 
markets Even agriculture within the circle is highly industrialized, 
and IS earned on with machiner> tractors and chemical fertilisers 
There is a close network of roads and railways, and all the under 
takings are highly specialized and produce goods for commerce 
Outside the circle there lives an almost exclusively agncultural 
population the peasant cultivates his land by human labour with 
the assistance of a few beasts of burden , he produces little trades 
still less and lives under an economic system of a family char- 
acter The first of the two Europes is the Europe of mechanical 
power the second the Europe of animal power The latter has a 
population of about 230 million souls, living scattered m the 
country districts (32 persons per sqkm), and cultivating land 
with a low yield , it cannot feed the annual surplus of the popula- 
tion, and the social equilibrium is only maintained by emigration 
The former on the other hand has a dense population of about 210 
million (92 persons per sqkm ), most of whom are concentrated 
in the towns In spite of intensive cultivation, the land cannot 
provide enough food for the population, and it is necessary to 


import ever mcreasmg quantities of foodstuffs as well as the 
necessary raw materials, in order to pay for these, larger and 
larger quantities of manufactured goods must be sold to other 
countries Thus one of the two Europes exports human beings, 
and the other goods 

During the last century millions of emigrants, most of them 
coming from the agncultural districts of Europe, crossed the 
ocean, m order to find in the various countries with a temperate 
climate (Canada, the United States Argentina Uruguay Chile 
South Africa, Australia and New Zealand) land which they could 
cultivate or on which they could raise stock just as they did in 
their native country Industrial Europe supplied them, on credit 
with agricultural machinery, railways textiles and so on for which 
they paid with cereals, meat, fruit, wool, etc Thus there came 
into being a third Europe, the offspring of the two others , agricul- 
tural like the second, but equipped like the first, and having to day 
a population of 140 millions 

In addition, about 20 million whites have settled in exotic 
countries (tropical districts, countries inhabited by semi nomadic 
Mohammedans, Asiatic countries inhabited by sedentary tillers of 
the soil) in order to obtain from them certain foodstuffs and raw 
materials which are not produced by temperate countries such as 
cotton, rubber, ground nut, tea and coffee In exchange, they sell 
to the natives such of the products of European industry as their 
habits of life permit them to utilize, such as textiles, alcoholic 
liquors and arms, for the rest, they endeavour to compel them to 
work or to buy goods by various measures fiscal and other 

The total exports of the various countries of industrial Europe 
(not including the goods exchanged among themselves) amounted 
m 1925 to a value of about 7 400 million dollars They were 
distributed as follows 
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It will be seen from these figures that the Europe of animal 
power absorbs little more than one quarter of the surplus pro 
duction of the Europe of mechanical power, and naturally it 
supplies it with little more than ont quarter of the foodstuffs 
and raw matenals needed by the excess of its urban population 
This shows how utopian it is to imagine that Europe can be self- 
supporting to day As a matter of fact, the economic and social 
equilibrium of industrial Europe depends on oversea countries for 
nearly three quarters of its trade Until recently this has been no 
disadvantage Now, however, trade currents are beginning to 
change their direction Before the World War, it was to the United 
States that mo^t of the emigrants, goods and capital of the Old 
World made their way Now however the United Slates is not 
only closing its doors to emigration from agncultural Europe and 
raising customs barners against imports from industrial Europe, 
but IS in its turn exportmg an increasing quantity of raw matenals 
foodstuffs, manufactured goods and capital In face of this new 
competition, Great Britain has not succeeded without difficulty m 
maintaining its exports at their pre-war level (value as m 1913) 
Continental industry has not yet suffered greatly from this 
state of affairs, because the depreciation of the various European 
currencies has enabled it to sell its goods at less than American 
and British prices Now however that the currencies of the various 
European countnes have been stabilized, their costs of produc 
tion, reckoned m gold value have begun to come up to those of 
their competitors and the premium on export is thus tending to 
disappear In spite of what has been done for the rationalization 
af industry, Europe must expect to lose more and more of its 
oversea markets Compensation cannot be looked for in the 
exotic countries, for Japan, China and India are becoming increas- 
ingly industnahzed , and the coloured races are showing a tendency 
to revolt against excessively one-sided exploitation of their re- 
sources Thus only one outlet remains for the industry of the 
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continent, the development of Eastern and Southern Europe, 
which has been too much neglected At the present time the 230 
million inhabitants of agncultural Europe absorb 2,033 million 
dollars’ worth of the products of industrial Europe, or on an 
average rather less than 9 dollars’ worth per head per year The 
140 million inhabitants of Europe overseas absorb 2,845 rmllion 
dollars’ worth, or over 20 dollars’ worth per head per year Yet 
these men, whether they live in Canada, the United States, Argen- 
tina or Australia, are similar to the men of agncultural Europe, and 
cultivate similar land m a similar climate The only difference is 
that for half a century industrial Europe has been supplying 
them on credit with plant and transport facihties to a value of 
milliards of dollars, these have been amply repaid in the form 
of foodstuffs and raw materials 

Let us suppose that by the same means the purchasing power of 
the agncultural population of Europe had been raised to the 
level of that of the oversea populations In that case the exports 
of industrial Europe to agncultural Europe would have amounted 
to 20 times 230 million, or 4,600 million dollars, instead of 2,000 
million as at present, thus giving an increase of 2,600 million dol 
hrs This would represent an increase of 35% as compared with 
the total present exports of industrial Europe to all parts of the 
world, which amount to 7,400 million dollars This would not 
merely solve the unemployment problem both m Great Bntain 
and on the continent, but would also settle the agrarian question 
which IS at the present time sO acute throughout Eastern and 
Southern Europe The two parts of the continent would then be 
on the s ime level technically, and Europe would thus recover its 
material and moral unity 

Conclusion — Ihree conditions appear to be necessary if this 
IS to be attained 

(1) The stream of gold which for the last three generations 
has flowed from the money markets of the Old World to oversea 
countries must turn back from America to Europe This process 
has already begun, but it would be better if instead of lending 
their capital to industries which lack customers New York and 
London would lend it to agncultural countries which Would then 
be able to give industnal undertakings the orders which they need 

(2) Credit however presupposes confidence and capital is not 
risked in countries which are at any time likely to go to war with 
one another It is therefore necessary that the Kellogg pact 
should become a reality this is an indispensable condition for the 
necessary supply of credit 

(0 In order that the spint of peace may penetrate more pro 
foundly into the masses of the population, they must learn to 
think less in terms of the nation and more in terms of Europe 

The latter object may be greatly promoted by the idea of the 
United States of Europe Imperfect though it may be, it pro 
vides the masses with a readily comprehensible idea of what a 
united Europe might be , it may thus act on the popular mind as 
an idea capable of being translated into action In this sense it 
may be a sort of myth, but the mvth may become a reahty pro- 
vided thit it is accompanied bv a practical economic policy Such 
a policy would necessitate the financial collaboration of Great 
Britain and the United States and thus there could be no opposi 
tion between them and the European union (F Del ) 

UNITED STATES RUBBER COMPANY was formed in 
1892 through the merging of nine companies manufacturing rub 
her boots, shoes and clothing Later many other companies were 
aquired In 1929 with more than 50 factories in the United 
States and Canada the United States Rubber Company is pro- 
ducing rubber articles of every description, and has distribution 
points throughout the world 

Among the rompanv s most important assets arc its great rubber 
plantations in Sunntn ind Mala\a The annual production is 
more than 000 000 pounds 1 he development of super yielding 
frees by means of bud grafting has been successfully accom 
plished The research laboratories of the United States Rubber 
C ompany are concerned with the study of new manufacturing 
processes and have made important contributions such as the 
fl it band method of tire building , the use of latex in the treat 
ment of cord fabnc for tires and m the manufacture of inner 


tubes ft»r tires The sales of the United States Rubber Company 
approximate $200,000,006 per annum (E C* Bu ) 

UNITED STATES SHIPPING BOARD, a board created 
by an act of Congress approved Sept 7, 1916, entitled — 

An act to establish a United States Shipping Board far the purpose 
of encouraging, developing and creating a naval auxiliary apd paval 
reserve and a merchant marine to meet the requirements 0! the com 
merce of the United States with its temtones and possessions and with 
foreign countries, to regulate earners by water engaged m foreign knd 
interstate commerce of the United States, and for other purposes 
Under the act the board was authorized to form a shipping 
corporation with a capital stock not exceeding $50,000,000, of 
which a majority was to be held by the United States, for the 
purchase, construction, equipment, lease, charter and operation 
of merchant vessels m the commerce of the United States The 
act provided that the $50,000,000 to be placed at the disposal 
of the board would be raised through the sale of Panama Canal 
bonds The shipping corporation provided for in the act was 
incorporated under the name of the Emergency Fleet Corpora 
tion, but in 1927 Congress changed the name to the U S Shipping 
Board Merchant Fleet Corporation 
In the spnng of 1917, when the United States entered the war 
there were in the country 37 steel ship yards with 162 ways and 
24 wooden ship-yards with 72 ways, capable of launching vessels 
of 3,500 dead weight tons At the signing of the Armistice in 
1918, there were in all 223 ship yards, steel and wood, with a 
total of 1,099 ways At the close of the war the Shipping Board 
controlled a total fleet of 1,196 vessels of 6,540,205 dead weight 
tons These vessels were acquired by (i) New ships built by 
the Shipping Board (2) American ships requisitioned on “time” 
and “bare boat” charters (3) Seized German ships (4) Com 
mandeered Dutch ships (5) Chartered neutral ships 
The Shipping Board is an independent department of the execu 
tive branch of the Government The powers given the board 
under the act to regulate the operation of common earners by 
water make its powers not unhke those of the Interstate Com 
merce Commission However, it is expressly provided m the act 
that the board has not concurrent jurisdiction with the Interstate 
Commerce Commission in matters within the latter’s power 
Following the directions of Congress, contained in the Mer 
chant Manne Act of 1916, as amended m 1920 the Shipping 
Board has gradually disposed of its vessels to American citizens 
Some vessels were disposed of with the obligation that the vessel 
would be used in a definite service and trade The sale of some 
vessels earned with it the obligation to undertake alterations 
betterments and reconditioning under approved plans and speci 
fications 

UNITED STATES STEEL CORPORATION, an Amen 
can holding comjiany, was incorporated under the laws of the 
State of New Jersey, on Feb 25, 1901 Its pnncipal manufac 
turing subsidiary companies are Carnegie Steel Company, Clair 
ton Steel Company Union Steel Company, Illinois Steel Company 
Illinois Steel Warehouse Company Minnesota Steel Company, 
American Steel and Wire Company, American Sheet and Tin 
Plate Company National Tube Company, The Lorain Steel Com 
pany American Bridge Company Canadian Bndge Company 
Limited, Tennessee Coal, Iron and Railroad Company, Federal 
Shipbuilding and Dry Dock Company Universal Portland Cement 
Company and Cyclone Fence Company Its export subsidiary 
IS the United States Steel Products Company which sells about 
15% of the corporation’s total production for export The sub 
sidiary manufacturing companies operate 133 works with 109 blast 
furnaces, ^2 Bessemer converters 335 open hearth and electric 
steel furnaces with finishing mills for all steel products 
The corporation owns through other sub^idiancs extensive iron 
ore coal and coke and limestone properties Its subsidiary rail 
roal companies own or lease 11^2 mam line tracks with 443 
of second tracks, 332 m operated under trackage rights 618 m of 
industnal tracks and x 369 m of yard tracks and sidings It^ 
manne equipment includes 34 steamers for overseas trade and 7- 
steamers on the Great Lakes Its ingot capacity is about 
24 000 000 gross tons annually or about 40% of the total ingot 
capacity of the United States For 1927 the average nuMier of 
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employees with a total pay roll of $430, yt;, 095 

Ihe total sales for 1927 had a value of $^170,235,943, represent- 
ing about 13,000,000 tons of finished products 

Capital stock of the corporation consisted (1928) of 7,116,335 
shares of common and 3,602,811 shares of preferred, with a par 
value of $i 071,904 600 Undivided sun^lus as of Dec 31, 1927 
^^as $363,044,913 62 and tht number of stockholders was 151,596 

(J A hA) 

UNITED SYNAGOGUE, one of the six chief organizations 
of London Jews These are, m order of seniority (i) the Spanish 
md Portuguese Jews’ congregation, founded in 1657 principal 
synagogue, Bevis Marks, Aldgate (built 1699-1701), three con 
stituent synagogues The post of Haham has not been filled since 
Dr M Gaster resigned in 1917 after 37 years’ tenure President 
of the Elders, Sir Francis Montefiore, Bart (2) West London 
synagogue of British Jews (Reform), founded in 1841 mainly 
by members of the preceding synagogues, 34 Upper Berkeley 
street, WI Minister Ementus, Rev M Joseph, minister, Rev 
V C Simmons, B A , Chairman of Council, P S Waley (3) 
Ihe United synagogue, founded by Act of Parliament in 1870 
by a union of the Duke’s place and other Ashkenazic synagogues 
and consisting of 18 constituent, two district and 13 associated 
synagogues the chief Rabbi is Dr J H Hertz {qv) and the 
president is Lionel de Rothschild QBE (4) The I ederation of 
Synagogues (38 constituents) (5) The Adas Yisroel (Rabbi V 
Schonfeld), 124, Green lanes, N 16 (6) The Liberal Jewish 

synagogue, established 1910, 28 St John’s Wood road, NWS 
Rabbi I I Mattuck and Rev M L Perlzweig President, Dr 
C G Montefiore Besides these six organizations there are many 
independent synagogues The United synagogue is confined in 
its direct spiritual, educational and charitable work to London, 
but It exercises considciable influence over the Jews of the empire 
by reason of the high respect felt towards its Chief Rabbi {See 
pp 18 sqq of H P Stokes, Studies in Angl Jew Hist 1913 ) 

Bibliographv — Details of the United Synagogue and other bodies, 
metropolitan, provincial and colonial, will be found in the current 
issue of the Jewish Year Book 

The United Synagogue of America is a federation of Jewish 
congregations, sisterhoods and young people’s organizations, m 
the United States, Canada and Cuba It was founded in 1913 by 
the late Prof Solomon Schcchter, for the purpose of advancing 
the cause of Judaism in America and the maintenance of Jewish 
tradition in its historical continuity It was incorporated on April 
24, 1916 The United Synagogue of Amenca does not endorse 
innovations introduced by any of its constituent bodies, yet em 
braces all elements essentially loyal to traditional Judaism In 
1918, the Women’s League was organized with the object of 
advancing traditional Judaism by furthering Jewish education 
among women, by creating and fostering Jewish sentiment m the 
home, by promoting the observance of Jewish dietary laws and 
home ceremonials, Sabbath and Festivals, and by generally 
strengthening the religious institutions of the home and the com 
mumty In 1921, the Young People’s League was established for 
the purpose of enlisting the activity of the Jewish youth in the 
advancement of traditional Judaism by extending their knowledge 
of Judaism, deepening their devotion to its precepts and estab- 
lishing closer relations between them and the Synagogue, to 
foster a knowledge of Hebrew and to encourage an active interest 
in the Zionist cause 

UNITS, DIMENSIONS OF (including the principles of 
Dynamic Similarity ) In the article on Physical Units it is 
shown hcfw certain units, or standards, of physical quantities have 
been chosen, enabling other amounts to be specified as multiples 
of the respective standards It is further described how, in 
accordance with the lines along which physical science has 
developed, it has been found to be necessary to select three only 
as funaamental, namely, the standards of mass, length and time, 
other physical quantities are not independent but can be ex 
pressed in terms of these three by an application of the laws of 
mechanics For example, a velocity is a length divided by a 
time, an acceleration is a veloaty divided by a time, a force is a 
mass multiplied by an acceleration, and so on The particular 


way m which the fundamental quantities enter into the speci- 
fication of the secondary or derived quantities can be indicated 
by a type of algebra based upon the definition of the quantity in 
question Ihc most explicit represent ition is obtained by m 
duding the name of the unit as well as the numerical niagmtudt 
Thus when a length of x feet ts traversed in / stionds tht 


X feet 3 

velocitv IS “ ind not merely 
/ sec / 


tht area of a rectangk i^ 


[i feetlXly ftetjsjiv feet^ where x ind y are the numerical 
lengths of the two sides and the svmbol (feet ) merely indicates 
the number of lengths (expressed in feet) that are multiplied 
together m cilculatmg the area In the same \va> if we write 


the velocitv ~ feet sec 


we are again indicating, by usual 


algebr iie symbols, the operation that is carried out in calcul iting 
the velocity Metaphysical arguments is to what the possible 
meining of a redprocal second may be are completely out of 
place The fund imental quantities of mass, length ind time are 
denoted by M, L, 1 and the indices for the respective quantities 
are indicated in square brackets, thus [M]”*, [L]’**, [Tf*», that is 
to s ly the first term indicates that the numerical values of «i 
masses were multiplied together, the second, that M2 lengths were 
multiplied and the third that Ms times were multiplied Such 
equations indicate what arc called the dimensions of the quan 
tity to which thev refer 

Principle of ilomogeneity — The basic fact which makes a 
knowledge of the dimensions important is that we can add, 
subtract or equite together only things of like kind Wc can 
add any number lengths, for example, or of times, or of velocities, 
but to add the numerical values of a length and a time, or a 
length and a volume, is a meaningless act so far as rational 
physics IS concerned This can be stated, as a positive general 
principle in the following words — 

In any physical equation iv€r\ term must have the i^ame dimensions 

It IS perhaps unfortunate th it the same word — dimensions— 
18 used in popular conversation for size (as when we speak of a 
hall of large dimensions) , if wc do not use it in this sense m con 
nection with scientific problems no harm is done 

Every term may consist of one or more f ictors or elements, 
there is nothing constraining the separate elements to have the 
same dimensions 1 hus, b> definition 


M=Ilt~^] 

and [acceleration] — [a] = [LT 


Further, when a is constant, space — J at* or [L] = [LT"’ T^j = [L] 
Thus both sides have the same dimensions, though on the 
right the term is built up of elements having various dimensions 


Again work done ~ = force X distance, 

kinetic energy — I mi^ 

Thus [work done] - [M I T"-^ L] = [MT *T^] 

[cnergv] - [MIT ^ Ll-'] = [MLU-2] 

Hence work done and energy have the same dimensions This 
could have been foreseen because energy is defined as that which 
diminishes, when work is done, bv an amount equal to the work 
so done 

Ihe greater part of this article will be concerned with appli- 
cations of this principle of homogeneity 

Change ratios — A second application is concerned with the 
change of the numerical value of a quantity when the unit is 
changed This arises from the fact that we are not yet content 
with having only one unit for each kind of quantity Thus in 
ordinary life, money is measured in pounds shillings, pence 
francs, marks, dollars, kopecs, peseta*^, etc These do not even 
preserve invariiblc relations to one another Keeping to the 
British system, if we estimate the value of an estate in shilling** 
the numerical value is 20 times its value expressed m pounds 
sterling since the shilling is of a pound, or, in general, the 
numerical value of a physical quantity vanes inversely as the 
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value of the unit in terms of which it is expressed This is true 
also for denved units The method of applying the idea of 
dimensions is best seen from an example which will be set out 
in full — 

To find the number of dynes m lo lb weight 
Let X be the desired number then 


r dvnes = x 


g Xcm 


lb X 32 2 ft 


45^ b g X32 2 X 30 48 cm 

jQ 

stc 

g Xcm 

="°x 445170-^^^, - 

* •= 4451700 

Here a lb weight is taken as the force \^hlch gives an accelera- 

/ ft « cm \ 

tion g I 12 32 2 — - — 32 2 X30 48 -- . ) to a mass of one pound 

V see ^ sec V 

(:3 453 6 grammes) Ihcse substitutions are introduced on the 
right, the names of the units ire then identical on both sides, 
finally the numerical coefhcients are reduced to one which gives 
the value of x Ihc above formal method serves to effect the 
change of units in any case whatever 

1 he need for homogeneity in regard to the dimensions of the 
terms of an equation may be based upon the fact that the course 
of a phenomenon cannot be supposed to vary with a change of 
the units employed Now if one term involves a mass to the 
second power and we increase the unit of mass ten times the 
numerical value of the term changes in the ratio i/ioo, if 
mother term involved the mass to the first power, it would 
change in the ratio i/io, thus the relative values of the terms 
would alter and this would impdy that the phenomenon repre- 
sented by their sum would follow a different mode of change 
Phenomena of nature, however, proceed quite independently 
of our mode of analysis 

Applications — The chief application of the method of dimen 
sions arises, however, owing to the possibilitv it provides of 
effecting a partial solution of problems in physics It does not 
provide a complete answer in any case, there is always a con- 
stant, or even a function, left undetermined by it Ihe method 
IS best explained by means of examples 

Simple pindulum — One of the simplest is the problem of the 
time period of a simple pendulum The first step is to decide on 
the various properties that can possibly take part in the deter- 
mination of the value of the time period For simplilication, we 
suppose the motion to be frictionless The quantities that 
determine the i>eriod are the force due to gravitation / c the 
weight of the bob, W, the mass M, and the length I of the 
suspending cord Ihe amplitude of the swing, A, may be im- 
portant but for small oscillations it ma> be ignored 1 he I 
dimensional equation is therefore [T] — [M^^J [W*'] [L^] where the 
indices must be chosen so that the principle of homogeneity is 
s itished, that is the sum of the indices for anv one fundamental 
quantitv must be the same on both sides of the equation Each 
tlement must now be expressed in terms of the fundamental 
units, this gives the equation 

[1] = [M-] [(MLl-2)*'] [U] 

Hence considering time 1= ~■2^ 
considering length o = v + « 
considering mass 0= x + i 
These three equations give for the three unknowns, 

> = -i, s«+i“af 
[T] = t(MW-‘L)»] 

Hence w^e conclude that 

^ , /ML\J 

Time period = constant ^ ^ ^ 


plctedHhe solution by experiment and found that the tune 
penod was independent of the weight of the bob Hence he was 
able to conclude that the weight of a body must he proportioml to 
its mass, the proportionality is g, the acceleration due to gravity, 

so that finally T « constant \/- A complete solution obtained 

f S 

bv applying the laws of motion proves thit the constant i«> tt 
for small oscillations, while for a large angular amplitude a, it 

is equal to the numerical series 2 7r (i-f — + etc) It should 

4 

be observed that a is the ratio of two lengths and is therefore 
of zero dimensions We could have inferred that it could only 
depend upon the ratio of the lengths of the arc and of the 
pendulum and not upon their absolute magnitudes because 
the constant’^ must be of zero dimensions 

I he dependence of the time period upon the square root of the 
determining length is characteristic of cases in which forces 
proportional to the volume are the sole motive power 
examples coming under this head may be mentioned the cfommon 
pendulum, sea waves whose velocity varies as the square-root of 
the wave length, and the whole theory of the comparison of ships 
and their models by which Proude predicted the behaviour of 
ships from experiments made on models of small dimensions ” 
(Rayleigh, I heory of Sound, Art 381, 2nd edition ) We return to 
this more general problem later 

Dynamic Similarity — In geometry, plane figures are said to 
be similar when a single length is sufficient to specify for each 
its distinction from the rest I hus for equilateral triangles it is 
sufficient to specify for each the length of one side and for circles, 
the radius For example the areas of circles are given by irr'^, 
those of equilateral triangles are given by V3 r^/^ In each 
case the area is proportional to the square of the length x but 
the factors of proportionality are different when the figures arc 
different The constancy of the numerical factor is, therefore, 
a characteristic of similar figures 
Now in the problem of the pendulum we can write, in 
general, allowing for the effect of the arc of swing 

r = a function of (arc/length) 

If, however, we restnet attention to those cases only for which 
the ratio arc/length is constant we can consider them as con 
stituting a family (analogous to the family of similar triangles) 
All members of such a family are said to be dynamically similar 
and for these the right hand and therefore the left side also, is a 
constant The similarity consists in the circumstance that dif 
ferent members of the family are distinguished from one another 
by the single quantity L Fake two pendulums in the same 
locality (g = const ) and having the same value of arc/length 
then P ocJL If we observe one pendulum at intervals of time i j 
and find it is alwav s passing through its central position at each 
observation, and then take a second pendulum of twice the length 
(and twice the maximum arc of swing) then the intervals of time 
must be four times as great in order that the observations shall 
take place at passages through its central position 
For the experimental determination of the constant, on the 
right, use may be made of either shorter or longer pendulums 
according to convenience This is the principle underlying the 
use of models in dynamical problems, to which Lord Rayleigh 
referred 

Planetary Motion. — ^As a more complicated case, which brings 
out the weakness as well as the power of the method we ma> 
consider planetary motion imder the influence of universal 
gravitation Putting F for the attraction between the sim and 

PS 

planet the law of gravitation gives F^y where F and S are 


The const int is left entirely undetermined by the method so the masses of planet and sun respectively, L the distance apart 
that the solution of the problem is not complete Newton com and y the gravitation constant, and consequently 
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The eccentricity of the orbit is a pure number and does not 
contribute to the dimensional equation, therefore we ttiay assume 
[ r]“(R*7*S’*P^], where R is the radius of the orbit From this 
it follows that + 33 

0=s — 5 -j_ j, 


SO that 
and therefore 


S=s— J, 1 

2 ' 

[T2] = [R'»7 is HP/S)^] 


There is nothing here enabling one to specify how the time 
period depends upon the eccentricities of the orbits How- 
ever, provided we restrict attention to a group of cases for 
which the eccentricity is the same, we have 


I 


/Px n 


1 here is however a subsidiary principle which should be attended 
to concerning the choice ol the equations which determine the 
dimensions of the “physical elements’^ upon which the char- 
acter of the phenomenon depends 1 or example, in finding the 


dimensions of 7 from the law 


of gravitition P —y 


PS 

U 


since 


r - PX acceleration it is seen that P enters in the same way on 
both sides and it can be cancelled, in other words, we can define 
7 in terms of the acceleration instead of in terms of the force 
If this is done, the mass P does not come into the equations at 
all and therefore n muU be zero This subsidiary principle may 
be stated thus the dimensions of any one of the physical ele- 
ments of the equation must be defined by the simplest mechani- 
cal equation by which its definition is possible 
The factor (P/ S')” therefore disappears from the equation 
1 he other factor can be compared with that determined bv 
ipplving the laws ot mechanics m the simple case of circular 
orbits Ihe centripetal force on the planet is Pu)^R where w 
IS the angular velocity and this must equal yPS/R} whence 
w —yS/R^ Since (j 3 ~ 2 Ttl I this is of the sime form as that 
obtained by considering the dimensions 
It may be added that if we had 'issumtd a force (or accelera- 
tion) proportional to the inverse power of the distance the 
index of R would be ^ + i instead of 3 
Indeterminateness — In the examples given not more than 
three indices are required to be determined In most cases, how- 
ever, the number is greater than three It is obvious that there 
are only three dimensional equations depending respectively on 
the indices of mass, length and time Hence any additional 
indices must remain undetermined A complete mechanical 
treatment of the problem (if possible) would show that all 
these values arc definite and would determine them Since 
however the red utility of the method of dimensions is in con- 
nection with those problems, which, owing to the complexity of 
the mathematical relations cannot be solved in detail, it follows 
that for the determination of all but three of the unknown 
quantities it is necessary to have recourse to experiment The 
possibility of solving the equation even for only three variables 
IS however an immense advantage since it reduces the range of 
ex^nments necessary for the determination of the rest 
Motion of Fluids. — Casual examination of the flow of liquids 
m pipes, such as can be made by watching the motion of sqhd 
particles carried down with the stream, is sufficient to show that 
d IS different m character for sufficiently slow and for sufficiently 
high rates of flow Careful investigation demonstrates that for a 
circular pipe of definite diameter there is a particular outflow at 
(or very near) which the change occurs The change is detected 
by varying the pressure-head and finding at each stage the cor- 
responding outflow, for low heads the two quantities are propor- 
tional to one another, at very high velocities the head varies i 
^^ort nearly as the square of the outflow, The difference is i 


traceable to the formation of eddies when the speed is great 
enough The problem of eddying flow has not yet been solved b> 
means of mechanical theory and this is exactly the type of prob 
lem which it is useful to investigate as far as possible by means 
of the method of dimensions Ihe data upon which the veIocit\ 
of outflow depends are (1 ) the diameter D pi the tube which is. 
assumed in the first place to be c>lindrical, (11 ) tht dtnsit\ p 
of the fluid, (ill ) the viscosity, pi, (iv ) the resistance per unit 
area R The temperature will be regarded as fixed, in any case 
it only enters m a secondary way owing to the above quantities 
depending upon it The dimensions of D and p are [l ] and 
[ML“®], while for which is defined as a force per unit area 
per unit gradient of velocity the dimensions are [ML""* i*"’) and 
for R, they are [MI T"*^] The dimensional equation is 

[LT'*] - [L^(ML-»)*' (ML- * T""*) ^ (ML""* T“^) ”] 

Equating dimensions, we have. 


from lengths, i=rjc — 37 — - 
from times, — i = — - — 2 m 
from masses, o = y4--+« 


whence a; = 2w — i,y=*w-~i,s== i — 2u and u is undetermined 


Hence 




Since the value of w is undetermined it is clear that anv v ilut 
will be consistent with dimensional requirements Not onl\ is 
this so but a senes of terms of powers of RD p / fp will also be 
consistent Instead of assuming a single power a more general 
solution is obtained by writing the last factor as an unknown 
function of the term in brackets, or finally 


vDp 


^ rRD^p\ , , rRD^p\ 

= ^hcre 


stands for such a function It is important to observe that both 
sides of the equation have zero dimensions — they are pureh 
numencal quantities (such a pure number w is named by James 
Thomson a numeric) The equation therefore asserts that the 
numeric on the left is some function of that on the right It can 

RD p RD iDp 
pv p 

on, we can assert thit 


be w ntten in various w s for since 


• and so 


B 


iDp 




where and /a indicate different functions Each of the terms 
in brackets is a numeric 

These equations represent the most general conclusions that 
can be drawn, in this problem, from the method of dimensions 
Since each side is a pure number its value is an absolute con 
stant, / c , It IS independent of the particular system of units in 
terms of which the values of i\ /), p, py etc , arc expressed (Al 
though of course if mixed systems are emplo>ed the vduc will 
be different, for example if v is m ftet per second, D must not bt 
in inches without a suitable change being made in the ‘ con- 
stant Such mixed units will not be further referred to though 
they are frequently emplo\ed) Jhis forms the basis of the use 
of a model Ihc expression xDpj p can be determined experi- 
mentally by means of a single experiment and must be constant 
for dynamical similarity tj it he assumed that the above specijica 
twn of the problem is complete It is useful to enquire at this 
stage in which particulars it max be incomplete It has ilreadx 
been restricted to cvltndrual tubes A trulx cxhndncil tube is 
an ideal one, real tubes depart from the idcil in possessing 
irregularities of surface 1 he degree of roughness m i\ be spec 
ified by the maximum deviations, rf, from i perfeeth smooth 
surface, in which case the ratio d/D is another numerical fac 
tor on which vDpfp will depend, a function of it requires to 
be introduced on the right and the single experiment will only 
determine the numencal value of vDp/ p for those cases in which 
the roughness bears a constant proportion to the diameter 
Similar remarks require to be made if the tubes Arc smooth 
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but not cylindrical If they are elliptical m section a function 
of the eccentnaty will be concerned, this will, however, be a 
mere number, hence^ provided, the eccentricity is the same in 
the group of cases considered, the ^‘constant" will not be 
affected I urthcr, the (jiicstion of the possible influence of the 
elastic properties of the fluid must in any case be raised, in 
practice it is found that they are of no importance until veloc- 
ities comparable with the velocity of sound in the fluid are set 
up These questions are raised 
here m order to indicate that 
some degree of caution is neces 
sary, but since, in any case, the 
results arrived at are intended to 
be checked by suitable tx|>eri 
ments no irreparable hirm is 
done if some important variable 
lb at first left out of account 
The outcome of the foregoing 
discussion is that dynamical 



Fig 1 — DIAGRAM FOR THE FLOW OF 
FLUID THROUGH PIPES SHOWING 
HOW BEHAVIOUR IS DETERMINED 


Similarity will exist between all cases for which vDpf ^ is a 
constant, the characteristic constant will be different for each 
characteristic feature of the flow that may be examined 
further elucidation is obtained if we examine the various 
experimental results which have been obtained for various 
velocities, diameters and ilutds These include fluids as diverse 
as air and water If vDpJ p be plotted horizontally on a single 
diagram against R/ pv^ verlicilly, for all cases a single curve is 
obtained, the orchiiatcb decreasing at first, then rapidly increas- 
ing for a short range of values of the abscissae and then grad- 
ually falling continuously The diagram can be compressed into 
less space if logvDp/ p is pIotte<I horizontally instead of the 
quantity itself (fig i) Any single point on the curve repre- 
sents a whole group of cases which are dynamically similir 
The most characteristic case is the position of the almost dis- 
continuous middle region where a sudden change in the l^w of 
flow 18 indicated Ihis region is, in fact, that in which the flow 
changes from linear to turbulent This change occurs m each 
case for a certain velocity kc, but this crthcal velocity depends 
upon the other data for the same point on the diagram, it occurs, 
in fact, for a definite value of I cDpj the same for the whole 
group Doubling the viscosity alone, doubles the critical velocity, 
using the same fluid (? e , p/p — const ) and doubling the diam- 
eter of the tube hali'es the critical \elocitv and so on The 
value of this critical constant is called the Reynolds number 
after Osborne Reynolds who first examined the problem both 
theoretically md expennient illy It is, from what has been said, 
a pure number indepiendent of the system of units employed, 
Its value IS a little ovci 2,000 Any lack of perfect definiteness 
can be attributed to fortuitous circumstances such as different 
roughnesses of the tube, accidental tremors, etc It is evident 
from the experimental curve that these accidents play only a 
very subordinate part In passing along the curve the change 
of R/ pv^ (which IS also a numeric) , in the critical region is from 
0038 to 0054 or thereabouts (btanton and Panncll Pint Irons 
Roy A vol 214, p 100,(1914]) Professor C H Lets from 
in examination of this diagram has concluded that the resist- 
ance per unit area, R, can be represented by the following 
formulae in the region of turbulent flow, for water at is^C, 
= o 01911;^ oooQt)', and Jor air at 15® C and 76 cm 

pressure, i? « o 00004682^ ^ ®yD 0 000001 lov^ where C G S 

units are employed Ihese formulae show that the unknown 
function can be represented sufficiently well bv two terms, one 
of which IS practicdlv independent of the diameter of the tube 
1 he \clocit\ referred to is the mean velocity for the whole cross 
section of the tube 1 he foimulae are considered to be valid for 
at least a range of diaimtcrs from o 3 to 12 cm {Roy Soc Proc 
A Vol 91, p 60, 1914) If a single term be used instead of two 
the best index of v is not f ir from 1 75 
It was by no means certain that a single curve would repre- 
sent the facts for tubes of \ anous diameters because the prin- 
ciple of dynamical similarity requires that the eddies when 


present should have diameters proportional to those of the tubes 
and this 18 not knowli to be the case. Our knowledge concern 
mg the curve must, in this repect, rest on expenmental results 
Flow Past Obstacles,-— From the dimensional point of view the 
flow past fixed obstacles is dealt with in the same way as that 
through pipes The diameter, D, of the obstacle takes the place 
of the diameter of the pipe and further we naturally deal with the 
total force, F, which the obstacle experiences from the fluid instead 
of a force per unit area The final result obtained as before is 

Since the practical problem is usually to find the force corres 
ponding to a given velocity we may conveniently write 

The velocity referred to here is the relative 

velocity of the fluid at a great distance from the obstacle (t e , 
what may be called the undisturbed velocity) to that of this 
obstacle (which we have supposed fixed) The same equation 
also represents the case of a body moving with velocity v through 
a fluid which is stationary at a great distance and m which 
the body is completely immersed No factor dependent on the 
shape IS introduced, therefore for similarity between the several 
members of a group they must all have the same shape The 
formula shows that for this family Fp/ p^ will have a constant 
vilue provided vDp/ p remains constant The corresponding 
values of these terms can be determined by experiments on 
small-scale models and once determined should be applicable to 
all cases having the same geometrical shape All the results for 
different media and different sizes and the different forces that 
correspond can be plotted as a curve with ordinates Fp/ p^ and 
abscissae either vDp/ p or its logarithm (or any other convenient 
function of it) Any one point on such a diagram gives a group 
of cases which are dynamically similar to one another 
lor sufficiently slow speeds the force and speed are propor 


p^ Dp 

tional to each other , hence h = constant X — v = const X pDv 

P P 


which IS Stokes’ Law For a sphere, experiment and dynamical 
theory indicate that the constant is 37r Ihe motion is non 
turbulent lor very rapid motion F is found to vary more 
nearly as the square of the velocit) and the equation for it must 
then approach the form 

F= I OH St — const X D^pd^ 

p \ p / 

which IS independent of the viscosity To illustrate the use of 
these results in connection with small-scale models consider cases 
m which it IS required to find the force m air of a machine of 
linear dimension Da by means of measurements in water with 
a model of linear dimensions Dw The data required are 
Ratio of viscosities of air and water 1/60 approx 
Ratio of densities of iir and water o 0013 approx 
Ratio of p/p of air ind water 10 approx 
Ratio of p / p of air and witer o 6 approx 
Hence going back to the general equation the condition for 


Vn F^ii) 

dynamic similarity is that -- «io-~ and Fa/Fw is then 0 6 
Vw Da 

The object gamed by driving the model in water is to dimmish 
the speed necessary to about one tenth the very high speed 
that would be required m air The numbers given are onh 
apj^roximate since both p and p vary with temperature A rise 
of 25 degrees C diminishes the viscosity of water to one half so 
that pariitulir attention must be p ud to its temperature during 
the experiments 

If however the model is used m the same medium as the mam 
apparatus — for example m air for all aeroplane wprk— 'it 
usually impossible to work with velocities that satisfy 
pnnaple of simihtude It is necessary then to make expen 
ments with as large a variation of veloaty as possible and to 
extrapolate the curve of F plotted against vD^ the values of P 
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p being now constants, or, what is more usual, to take the left 
side of the equation in the alternative form already given, 
and to plot F/{v^D^) against vD (at high speeds F 
vanes nearly as r* and the extrapolation is safer if this choice of 
ordinate is made) A useful guide m design is thereby provided 
which IS subsequently tested out on the full scale machine 

Plates* — Difficulties arise m many casts Exixrrimcnls on 
square plates placed m a stream of fluid do not accord with the 
deductions from the above equations and have given nse to a 
great deal of discussion In applying the deductions it must, of 
course, be borne in mind that it is only the group of plates whose 
thickness vanes in the same proportion as the other lengths that 
are comparable According to the formula a reduction in D 
should carry with it the same effect as an increase in /x/ p whereas 
the opposite effect has been observed The only possible con- 
clusion IS that phenomena arise which are not contemplated in 
the dimensional specification Appeal has been made by Bairstow 
and Booth to the compressibility of air in front of the plate but 
examination shows that this does not provide a large enough 
effect at the usual velocities concerned They show, however, 
that all the rebablc results can be represented by a formula 
of the type F^a{vD)^’^b{vD)^ for values of vD from i to 350 
(foot second units) This would fit in with the requirements for 
different fluids provided aoc(p/p)2 and h^{p / but this does 
not seem as yet to have been proved Stanton {Proc Inst 
Civil Eng lyi) has brought forward evidence that a negative 
pressure on the leeward side of the plate is responsible for the 
complication 

Influence of Boundary — When the fluid is bounded by a 
tube and the obstacle is on its axis the mean velocity at which 
turbulence begins is changed For example, it has betn found 
experimentally by Hisamitu Nisi, Phtl Mag XL VI 754 (192^) 
(using m succession two tubes of square section of 2 6 and 2 o cm 
lengths of sides and containing, in any single experiment a 
cylinder at right angles to the length of tube or a small sphere), 
that the veloatv of air at which turbulence begins in the tube 
can be expressed very closely by the formula 

where A is the diameter of the tube, n = Ai — S 15, ^42= 68 2 
for spheres, and ^1=2 65, i 4 =48 2 for cylinders Ihe form of 
the equation was chosen to suit dimensional requirements but 
for the index n resort had to be made to experiment 

Floating Bodies — In the case of a floating body gravity is 
a determining factor Since gD / is a non dimensional term we 
tail allow for it most generally by writing 

Dynamical similarity requires that the right hand side should be 
a constant and this requires that oDp/ fx = const and gD/v^ = const 
If both the small and the large scale body are intended to 
float in water, /x, p and g are all constants, therefore we require 
that const and =» const simultaneously, but this is 
impossible No similitude can exist therefore between bodies of 
different sizes Viscosity however, only plays a small part, owing 
to the force varying nearly as the square of the velocity Ihe 
right hand side must, to this approximation, be independent of 
M and therefore of vDpf p, and we need only consider the term 
P/v^ which must be the same both for model and original and 
therefore so must F/D That is to sav the forces are directly as 
the linear dimensions when the velocities are as the square roots 
of the lineal' dimensions The assumption throughout is, as 
usual, that the bodies compared are geometrically similar 

08cillatioti8« — ^The oscillations of a simple pendulum were 
taken as the introductory example In that case the force was 
proportional to the volume of the moving body A tuning fork 
presents a case where the force is proportional to an area, viz , 
the area of cross section of the prongs According to what law 
^fll the time-penod of geometrically similar tuning-forks depend? 
The elements of the dimensional equation are, the density, p, 


Young’s modultia, F, Poisson’s ratio, P and a length L Poisson’s 
ratio is a mere number and may at first be left out of account 
Hence putting (Tl«[Y*p*'I*] and recalling that F has the 
dimensions of a force per unit area it is found thitjr=— i = — v 
and * Time-period « constant /V(p/I) Sinct with 

any selected materid, p and } and P an const tni tht time 
period Is proportional to the characltnstic length Stnctl> for 
complete similant> the amplitude should be varied in the same 
proportion 111 order that this conclusion may apply 1 he time 
penod however is so nearly independent of the amplitude that 
we may disregard this restriction 

^Tf the tuning forks ire not similar to one another, the prob- 
lem 18 more complicated and can only be solved by reference to 
the mechanical equations ” (Rayleigh ) 

Miscellaneous Vibrations — ^The following results can also 
easily be obtained by this method, the controlling elements are 
in each case specified The velocity of propagation of periodic 
waves controlled by gravity on the surface of deep water is as 
the square root of the wave-length Fi*=f(g X) 

for short ripples, which are governed principally by surface 
tension, cr, the velocity is proportional to the inverse square root 
of the wave length V ==f((T p, X) Waves of intermediate 
wave length are controlled both by gravity and by surface 
tension so that we should expect the velocity to be a function of 

g\ 27rcr 

Vi and F2 Mechanical theory gives F^ h ^ 

27r pA 

rhe time penod of a Helmholtz resonator is directly as the 
linear dimension 

The frequency of vibration of a globe of liquid vibrating in 
any of its modes under its own gravitation is independent of 
the diameter and directly as the square root of the density 
The frequency of vibration of a drop of liquid, vibrating under 
“capillary” force is directly as the square root of the surface 
tension and inversely as the square root of the density and as 
the f power of the diameter 

Weight of Drops — In the article on Surface Tension the 
weight, Wj of drops from tubes of various diameters is discussed 
If the diameter of the delivery tube is D, surface tension <r, the 
acceleration due to gravity, g, and if these data determine IF 
completely, Rayleigh has shown that W j (o*/)) - / { tr/ {gpTP) j 
Experiment shows that for wide ch inges in the variables on the 
right the term on the left is ncarlv a const int but has a mini 
mum value Approximately therefore, we expect the weight for 
a given liquid to be proportion il to the diameter of the tube 
1 he deviation from strict dynamic similarity is no doubt due to 
omitted quantities which have some control over the situation 
The most important one is viscosity and since p^KpaD) is a 
non-dimensional quantity the solution is made more general by 
writing 

^ i 

aJ) ■' igpD^ ' paD) 


This can also be written 


W S 


y 


( 


where the first term on the right depends onlv upon the nature 
of the fluid while the second involves Fxpenments are lack 
mg by which algebraic laws based upon this dimensional exam 
mation can be tested Ihe terms on the right seem to have 
comparatively little influence for the size of an oil drop from a 
given tube is much the same as that of a water drop although 
the viscosity is nearly loo times as great and enters as the second 
power 1 his is what might be expected if the rate of formation 
of the drop is sufficiently slow 

This problem is a very instructive one If we take Rayleigh s 
formula as the standard it might be expected that a/igplF) 
must be constant for the cases to be d>namicaUv similar, 
whereas wide variation of this term has scarcely any influence 
There is, however, a vanety of possible independent vanables 
Since W/i<TD) is a numenc so also is [<rf(gpIF)\\W/{<rD)\ 
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Now, assuming the diameters of the drops to be proportional 
to the diameters of the tubes, IV vanes as whence this new 
“variable” is an absolute constant This is nearly the case in 
practice We may now attribute the departure from precise 
similarity to the diameters of the drops and tubes not being 
strictly proportional to one another Let Dj be the charactenstic 
linear dimension of the dropf If their weight be expressed in terms 
of 1 ) the above substitution gives finally W / {a D)^i{Di/ D) 

I he ipproximate constancy of each side of this equation is 
now easier to understand It must be added that large and 
small drops are not gi ometneaUy similar before falling; this 
fact also needs to be taken into account 

Temperature — In all the cases that have been considered, 
up to this point, temperature has only entered in a secondary 
way I or example, the density, p, depends upon the tempera- 
ture, but if we write p«po(i— a/) the term at must be a mere 
numeric and provided that we know the law of variation the 
value p can be calculated from the standard value po and the 
temperature does not further concern us The same remark 
applies to other variables such as a and p But there are many 
cases in which the question cannot be dealt with so simply and 
we are obliged to ask what are the dimensions of temperature 
At first sight It appears to be a new fundamental quantity , and 
It can be so treated m many problems, so that we then expect 
it to turn up to the same power on both sides of the cquition 
In other eases we must seek to find a relation by which it can 
be expressed in mechanic il units 
Now absolute temperature is defined in terms of the laws of 
ideal gases for which the char icteristic equation is pv—KB 
where v is the molecular volume and /v is a univers il constant 
By suitably altering the si/c of a degree the factor K might be 
made unity and then it would be cleir that 0 would represent 
energy for pv has the dimensions of energ> Mechanical theory 
identifies it with the kinetic energy of the molecular motion 
Viscosity and Temperature — Let the problem be to examine 
how yiscosit y will depend upon molecular motion when molecules 
repel each other yvith a force yar> mg inyersely as the pih power 
of their distance apart 1 et force XL where R is the force 
at unit distance, let the data for the molecules be w = mass, 
Humean velocity of agitition, number per unit volume, 
and let it be supposed that the viscosity p varies as 
In the usual way it is found that 

[p] = m~^ 

The values of n and p are both indeterminate by the present 
method and, as usual resort must be made to experiment 
Now is proportional to the square root of the kinetic energy 
\mv^y and p has also been considered bv experimentalists to 
vary m the same wav If this were the case n would equal zero 
and further since p is found to be independent of the density 
except for low pressures, ind /^=oo fhis would 

correspond to an infinite power for the repulsive force that is 
the molecules would behave as rigid bodies However, it is found 
that p vines more nearly according to the 2/3 or even higher 
powers of the temperature Putting the power of ^ as x and 
solving for p the following values are obtained 


K 

2/3 

3/4 

I 

P 

^3 

Q 

5 


1 he last case is the one which Maxwell gave as illustrating gas 
theory 1 hese calculations assume that a single power law n is 
sufficient As m other cases all we can infer in general is that 

p= wr V* / { nrh'^'^R] 

and mechanical theory as developed b> Sutherland and after 
wards more rigorously by S Chapman shows that the equation 

M(l+f)ocOl 

IS the form to be expected Here 5 (known as Sutherland's 
constant) is of the dimensions of B and is in fact nearly equal 


to the critical temperature of the gas The index 1/ 2 indicates 
as before that the molecules are behaving as rigid spheres 
Theimal Conduction. — Further examples are to be found m 
connection with thermal conduction Heat itself can be expressed 
either as energy or, in a secondary way, as the number of degrees 
change of temperature it can produce in a given mass of water 

dB 

Conductivity, A is defined bv the equation Heat == Aa -j- X time 

ax 

lo free the equation from dimensional difficulties it w'ould 
be better to write A ^ instead of B where A is the gas constant, and 

define A/A as the thermal con 
ductivity, because as we have 
seen KB has the dimensions of 
energy On the other hand if 
Heat IS measured as (mass of 
water X degrees rise of temper 
ature) the temperature enters 
on both sides of the equation 
and, as far as dimensions go it 
can be cancelled 

The chief problems involving 
dimensions concern the transfer 
of heat through pipe walls be 
tween the fluids on the inside and 
outside The actual transfer m 
the case of metal pipes is con 
trolled mainly by the presence of 
d stagnant layer of fluid on 
each side In the body of each fluid it is transferred from point 
to point (except for the case of very slow motion) mainly bv 
turbulent convection, but in the stagnant layers it is by con 
duttion through media which usually are bad conductors In de 
scribing his work on steam condensers Joule adopted a new term at 
the suggestion of Lord Kelvin (1850) — the coefficient of heat trans 
mission, C — which he defined as the amount of heat flowing per 
unit area of the pipe surface in unit time per unit difference 
of temperature between the fluids, t f , AT* 0^(02*^ ^i) X time 
where 11 is positive if ^2> If is the temperature of the 
metal pipe (it is practically constant across the section) Iig 2 
wt can write 

Il ^ CiAi(Bm““ ^i)/ = C2 42(^2 — Bin}t 
where Ci and C2 are coefficients of transmission of heat across 



FlO 2 — CROSS SECTION THROUGH 
A CIRCULAR PIPE SHOWING SUR 
FACES COVERED BY THIN LAYERS 


the two stagnant layers Whence 


+ 


In this 


C 1 CiAi C2A2 
wav we can calculate the effective over all coefficient from the 
coefiicients for the separate films If n is the inside radius of 

H i 

the pipe and ex the thickness of the film Bm—Bi^ — 7 log 

27 rAi ri — e\ 

where /f is the heat transmitted per unit length of the pipe, or, 

H (i Ai 

approximately, Bm—Bi= so that Ci = , similarly for the 

27 r fiKi 61 

outside film C / €2 If the pipe wall is thin it is possible 

usually to write 2I so that 

i i + i- 
C Cl c> 

So much by way of introduction The real problem is to find Ci 
(or C»)» and the essential part of it is to find ex or €2 It can bt 
shown from the equations already given that the resistance per 

unit area of the pipe wall can be expressed as ~ ^ but 

D^p ( ) 

dv S) . 

in the non-eddymg film it must be equal to p where e is 

at e 

the effective thickness of the film, 

as constant n-^ijynr^ 
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I he coefficient of transmission Ci is this quantity multiplied bv 
ki In usual practice n can be taken as i 75 hence 

The value of Ci is determined in a similar way and thence the 
over-all coefficient is obtained except for numerical constants 
lo find the constants recourse must be made to a few experi- 
ments with various values of the variables To show the impor- 
tance of a knowledge of C m technical practice the following 
figures, calculated from the formula are given They are based 
partly upon the thermal measurements of Stanton at the 
National Physical Laboratory but mainly upon those by H 
Greenwood made for the Ministry of Munitions in 1918 The 
values are the over-all coefficients (C) m Bntish Cent Units 
per sqft per deg C per hour, vi and 1^2 are the velocities in 
feet/rain inside and outside a pipe of i inch diameter at 20® C 
carrying water on both sides 


Vi 

100 

-00 

300 

400 

Soo 

100 

160 

i8S 

224 

240 

251 

200 

185 

2 20 

277 

302 


300 

224 

277 

S 75 

421 

454 

400 

240 

302 

421 

480 

523 

500 

^51 I 

318 

4 S 4 

523 

570 


hor a SIX inch pipe the values range from 07 to 352 Reference 
should be made to No 9 of the Technical Reports published for 
the Ministry of Munitions (London, H M S Stationery Office) 
for further information and for charts enabling the coefficient to 
be calculated easily for various temperatures, diameters, vis- 
cosities and for gases as well as liqmds 

To prevent unjustifiable use of the formula and table it must 
be added that the values are for turbulent flow in clean pipes 
A layer of incrustation only 02 inch thick may reduce the 
values to one half In many actual interchangers where the 
velocity IS very small and the motion only fortuitously turbulent 
(if at ail) the value falls as low as 2 and is rarely more than i s 
The idea that the passage of heat from sohds to liquids 
moving past them is governed by the same principles as apply, in 
virtue of viscosity, to the passage of momentum^ was originated 
by Osborne Reynolds though with some misgivings and has been 
further developed b> others Lord Rayleigh has shown, how- 
ever, that the analogy is not complete owing to the existence of 
a pressure-gradient term m the momentum problem which has 
no counterpart in the thermal problem {Advisory Comm for 
Aeronautics f T 941, 1917 ) In the same place, considering the 
flow of heat between two planes, distance D apart, with flmd 
flowing m the space between the planes he derives the equation 

for the heat flow H « Where C is the specific 

heat per unit volume lor a given fluid the last term is a con- 
stant and may be omitted and dynamic similarity is attained 
when vD is constant so that a complete determination of the 
function can be made by varying etther v ox D It is best to vary 
V not D, variation of the latter would require the roughness of 
the surfaces to vary in the same proportion 
Turn again to the theoretic side To take C as proportional to 
k does away temporarily with the necessity of answering the 
question as to the dimensions of temperature Nevertheless the 
question calls for an answer If temperature can be identified 
with the energy of agitation its specification involves a velocity 
If it be so expressed in the equation for the transfer of heat a 
different set of dimensions is obtained this uncertainty as to 
dimensions throws doubt on the method This point has been 
discussed by Lord Rayleigh and others (s^eNaturCf 1915) but 
without It being cleared up satisfactorily The real cause of the 
difference seems to be that when temperature is recognized as 


involving molecular velocity there arc two velocities entering 
into the problem— the velocity of molecular agitation and the 
velocity of the stream of fluid In order to obtain true dynamical 
similarity both these velocities must be varied iti the same propoi- 
Hon, m other words the temperature must be varied as the square 
of the stream velocity Ihe solution given above corresponds to 
the case of constant temperature that is the stream v(locit\ 
changes without any change m the velocity of agitation To 
pass from one cast to another is like passing from similar tuning 
forks to those that are not similar {see above) 

Electric and Magnetic Quantities — A similar indetermi- 
nateness arises when electric and magnetic phenomena are con- 
sidered In an electric charge we meet with a kind of thing 
which can be connected with mechanical data in more than one 
way On the electrostatic system it is defined in terms of the 
force between two charges {q) in vacuum by means of C oulomb’s 
law F^qq^/d^ and the dimensions are those of ^jFd The fact 
that the measurements must be mide in vacuum indicates th it 
for other media the force would be different and the ratio found 
is i/K where K is called the dielectric constant Since we know 
nothing about the real nature of electricity, and provided we 
knew nothing further about other electric phenomena, it would 
be quite sound to treat K as a numerical constant and to take 
the dimensions of q as ^ITd'^ or Ihese dimensions 

would strictly be those of q/yjKo where Ao represents a property 
of vacuum If we chose to call this quantity electricity there is 
nothing to prevent us and this is virtually what we do on the 
electrostatic system 

But electricity can be measured in other ways Magnetic 
forces between poles are measured in units depending on an 
inverse square law of force, jP = MM'/(/x^) where ju agam depends 
on the medium If we take p, as having no dimensions the 
dimensions of m are ^Fd In addition electric currents are 
measured in terms of the force on unit pole when flowing in a 
circuit of unit radius, and a current has the dimensions of an 
electric charge divided bv a time It is clear that from such data a 
second unit of charge is dchnable and its dimensions are M* 1 * 
it IS called the electromagnetic unit of charge In this case 
indeterminatencss arises since p for vacuum may be a mere 
number or miy represent another property of vacuum What 
we measure as a pole of strength M may perhaps be definable as 
Uo/po where Mo is a more fundamental physical quantity inde 
pendent of the medium 

It follows from this summary that it is not merely a question 
of choosing two units of different sizes (like an inch and a metre 
for lengths) but of choosing two units which fail to satisfy the 
law of dimensional homogeneity Homogeneity can be brought 
about by regarding Ao and po (both for vacua) as not being 
mere numbers but as having such dimensions that L* is 

homogeneous with ^ Ihis requires that [mAl^t*"^] 

= a numenc or in other words, that pK has the dimensions of 
the reciprocal of the square of a velocity This velocity has been 
shown to be that with which electric waves are propagated in 
the medium {see Electric Wa\ls), its value for vacuum is 
equal to the ratio of an electromagnetic unit of charge to an 
electrostatic unit, that is (as neaily as is known) 3X lo^^^cm /sec 

In this article we are not concerned with the details of electric 
measurements but with applications of the law of dimensional 
homogeneity On the two systems of units we treat either K or 
else pSLSdi numenc Their real dimensions we do not know, those 
of their product alone are known We know neither the proper- 
ties of the medium which the symbols represent nor (in conse- 
quence) the physical nature of an electric charge or of a magnetic 
pole The situation from the point of view of dimensions can be 
best illustrated by an example 

Suppose that m the flow of liquids through tubes we had found 
that Its character depended upon the liquid not owing to differ- 
ence of density alone but that another factor was necessary 
which varied from liquid to liquid, e g , the viscosity which w e 
assume we have not learned how to express in terras of mechanical 
data and which we treat as a numenc Dimensionally we write 
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the symbols having the same meanings as before This yields the 
equation 

“/[m/mii] = a nutturu 

Dynamic similant> will exist if the right hand is a constant 
Hence the critical velocity, for such ca^es, can be given as 
= constant Rc^/p^ where Rc will be the critical value ojf the 
resistance Further than this it would not be possible to go, 
except to declare that the value of the constant must in general 
be a function of m/mo Ihe value obtained for Vo is, however, 
consistent with that obtained by recognizing the dimensions of 
IX For previously it was obtained that 


vDp . /RI>p\ 



When p IS constant the critical velocity is therefore given eiiher 
by VrDp — const or i2/(vrV) = const l^he latter is the result 
arrived at by ignoring the dimensions of p 1 he general theorem 
just given enables one, however, to go further and discuss the 
cases where p is a variable 

In very much the same wav limited applications of the law of 
homogeneity can be made in elect romagm tic problems hor 

example, the time required for a current to fall to ~ of its 

e 

value in a linear, conducting, electric circuit is directly as the 
self inductance and inversely as the resistance both being 
measured in electromagnetic units (or both in electrost itic 
units) 

The time constant of circumferential, electric currents in an 
infinitely long conducting cylinder is as the square of the diam- 
eter 

1 he implitudc of a ptnodic current (frequency constant = p) 
in a circuit of resistance R and self inductance L must be given 

where h is the maximum electromotive 

force 

Although minv valuable hints mu be obtained in this wav 
the chief problem in electricity is the logic of the method in 
which certain quantities have their dimensions suppressed If 
the time comes when electric charges, magnetic poles etc are 
analyzed into more fundamental entities a greater logical sim- 
plicity will be obtained But when that time comes it is possible, 
or even probable, that the notion of mass will also have been 
further analyzed 

GeneraL — Let zi, Z2, zs, etc be any terms of zero dimensions 
each consisting of powers and products of physical elements 
(such as length, velocity, force, viscosity, electric charge, etc ) 
some of which may be ratios of like elements (such as a ratio of 
two masses or of two lengths) Let Q be anv term, completely 
defined by them so that Q=“/(Zi Zi z-i, etc) Erom the principle 
of dimensional homogeneity it follows that Q which may con 
sist of powers and products of physical elements, must also be of 
zero dimensions 

If Zi, Z2, z«t etc are all constant during anv, phenomenon, any 
systems satisfying the equation are said to be dynamically 
similar E or such systems q is necessarily a constant 

In practice it is usually sufiicient to retain only two or three 
of the / terras it being assumed that the more * ‘ remote causes 
of an event ha\e so little influence that they can be ignored or 
treated as constant Thus, in considenng the motion of the 
earth round the sun we may at first ignore the influence of the 
other planets, and the possible influence of magnetic forces These 
secondary effects miy subsequently be treated as perturbations 
Again, in considenng the flow of liquids in pipes, any possible 
elec tnfication has not been considered One of the most impor- 


tant considerations m the design of an expen mental investiga 
tion IS the exclusion of such extraneous effects m order thereby 
to reduce the number of the 2 terms that need to be taken into 
account 

Any or all of the 2-terms may be changed by multiplying b\ 
powers of q or of each other for they vnll still remain terms of 
zero dimensions In this wav they may be selected so as best to 
suit particular problems 1 or example, anv one of them may so 
be changed that its elements depend upon the intrinsic proper 
ties of the medium imder examination (density, viscosity, etc ) 
and not at all on induced properties (such as velocity or accelera 
tion) If this IS so, the particular 2- term will be a constant so 
long as the same medium is dealt with and thereby drops out 
of the list automatically 

If the retained terms are q, Zi, Z2 and their expenmental 
values are plotted as the xy z co-ordinates of ppints in space any 
one such point represents all the members of i group of cases 
which are dynamically similar to one another The behaviour 
of anv one member of the group can be determined by measure 
ments made on any other member of the sime group If the 
curvd through the points is nearly parallel to one of the plants 
of co-ordinates say x y it shows that the third co ordin ite, z, is 
nearly constant Hence for approximate purposes it may be 
treated as a constant and if it be a /-term it can be ignored 

History* — The subject of dynamic similarity was originated 
by Newton (Prtnctpia I ib 11 prop 32) The explicit formula- 
tion of the idea of the dimensions or the exponents of dimensions 
of physical quantities was first made by E'ourier, Theorte dc la 
chaliur^ 1822, ch 11 sec 9 , where he insists upon the necessity 
for homogeneity in the dimensions of all the terms of an equa 
tion Both the logical statement of the principles and the 
practical applications have advanced very rapidly during the 
last 20 years 

Bibiiooraphy — ^M uch use has been made of the above principles 
by Lord Rayleigh {Collected papers) , by A H Gibson m Tht 
mechamcal properties of fluids (Blackie, 1923) The fullest treatment 
of the logic of the process is by L Buckingham (Physical Review, 
1914) , applications are given m article Dynamic Similarity by H 
levy, in the Dictionary of Applied Physics I Macmillan (1922)] and 
by Karman, Zettschr f angew Math u Mech Band 1, p 233 (1921) 
and in the publications of the Aerodynamic Institute at Aachen , also 
m the reports of the Advisory Committee for Aeronautics (London) 

(A W Po) 

UNIVERSAL, m logic, means that which our thought con 
ceives to be common to several instances which are thus cohsid 
ered to bt of the same kind, whether as instances of the same 
quality or relation or as members of the same class Universals in 
this sense can not be apprehended m sense-perception, only m 
thought, that is by means of ideas or concepts Hi nee the ten 
dency sometimes to identify ‘‘universals” with “ideas” (or “Ideas ’ 
with a capital), as in Plato, for instance, without however confus 
mg them with mental processes as such The predicate of a )udg 
ment or proposition is always a universal term except perhaps 
in the unimportant cases m which the proposition simply refers 
singular terms to the same subject Hence universals are some 
times called predicates, and the five predicables iqv) are known 
as the universals or the highest universals 

See B Bosanquet, Logh (1911), The Principle of Individuality and 
Value (1912), Implication and Linear Inference (1920) , E H Bradle>, 
Principles of Logic (1922) 

UNIVERSALIST CHURCH, a Religious body organized m 
the United States, and represented cniefly by parishes and churches 
in that country and Canada A distinction should be noted be 
tween Universdism and the Umversalist denomination Universal 
ism — the belief that the whole human race will be “saved” — ^was 
a doctnne of some of the greatest of the Church fathers, notably 
Clement of Alexandria and Origen^ and is now held by many m 
other commumons The Umversalist denomination arose in the 
United States m the latter part of the i8th century 

History — ^The origin of this Church is commonly associated 
with the landing and preaching of Rev John Murray at Good 
Luck, NJ, in September 1770 Murray, a disciple of James 
Relly (1720-1778), a Calvimstic Umversalist of London, was 
seeking refuge m the new world from sorrow and trouble Pc** 
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suaded that he should be an apostle of this new faith, he became 
an itinerant mmister m Massachusetts, New York, New Jersey, 
Pennsylvania and settled m Gloucester, Mass (1774) His Um- 
versalism was a protest against the doctnne of endless punishment 
Under the leadership of Hosea Ballou (1771-1852), the most 
influential and honoured miraster of the sect for half a century, 
Umversahsts became largely Umtanan and also broke with the 
Calvinism of Murray The first penod of the denomination’s his- 
tory was largely controversial Rchgious and sectanan feehng pro 
and contra Univcrsahsm was intense After 1820, ministers and 
churches began to multiply, and newspapers were established 
Doctrine — ^The fundamental tenet of Universahsm may be 
said to be the illimitable love and goodness of God, assuring tn 
umph over evil in human society as a whole and m the life of every 
individual The histone symbol of the denomination is the Win- 
chester Profession, adopted at the meeting of the General Con 
vention — then a spontaneous yearly gathering of Umversahsts, 
without ecclesiastical authority-— m Winchester, N H , in Sept 
1803 It consists of three bnef articles 
Article 1 — ^We believe that the Holy Scriptures of the Old and 
New Testaments contain revelation of the character of God and of 
the duty, interest and final destination of mankind 
Article II — ^We believe that there is one God whose Nature 
js Love, revealed m one Lord Jesus Chnst, by one Holy Spirit of 
Grace, who will finally restore the whole family of manlund to 
holiness and happiness 

Article III — We believe that holiness and true happiness are 
inscfxirably connected and that believers ought to be careful to 
maintain order and practise good works, for these things are good 
and profitable unto men 

At a session of the General Convention in Boston m 1899 a 
brief statement of essential principles was adopted as follows 
I The Universal Fatherhood of God, 2 The Spiritual Author 
ity and leadership of His Son, Jesus Christ, 3 The Trustworthi 
ness of the Bible as containing a revelation from God, 4 The 
certainty of just retribution for sin, 5 The final harmony of all 
souls with God 

Polity — Universalist parishes govern themselves but ac- 
knowledge (theoretically) the authority of the Universalist Gen 
cral Convention, constituted of its officers, a board of trustees 
of 1 1 members, active ordained clergymen two lay delegates (one 
a woman) from each parish and officers of the several State con 
vent ions, which are subordinate to the General Convention 
Statistics —.Accoi ding to the Universalist Year Book (1927) 
the denomination had 62s churches, 55^ ordained ministers and 
S5 000-60 000 church members 

Bibciograpiiy — The Umvetsalui Quarterly Review (1843-91), T 
Whittcmorc, Modern History of Untversaltsm (1830) , Richard Eddy, 
Universahsm tn America (2 Vols , 1884) , J C Adams, Fifty Notable 
Years (1882), Abel C Thomas A Century of Universahsm (1870), 
T B Thayer, The Theology of Umversahsm (1862) , J M Atwood 
(ed ), The Latest Word of Untversaltsm, Essays by Thirteen Repre- 
sentative Clergymen (1880) , O Cone, Essays Doctrinal and Practical 
(1889) (J M At) 

UNIVERSAL LANGUAGE, The term international Ian 
guage is generally used to denote a second, or auxiliary, language 
for international use The concept has been a constant one, as we 
are reminded by the story of the curse of Babel, but the ancient 
and modern solutions have a crucial point of differentiation For- 
merly the universal language was the language of the conqueror, 
and that concept has been urged m modern times in support of 
French, as the traditional language of diplomacy, and of Enghsh, 
as that of commerce The modern world however, tends to favor 
the adoption of some new linguistic medium, because it has been 
found that such a mediutn is easy to use and because it is 
inoffensive to national pride 

Greek, Latin and Arabic have had, at vanous times, the status 
of international languages French occupied a similar position, 
particularly in the i8th and early 19th centuries, m diplomacy, 
social life and literature, it is still the usual international lan- 
guage of Europe and the Levant Enghsh, however, has come to 
share the prestige of french in diplomacy while m the Onent the 
nonnal international language is Enghsh, often m the debased 


forms known as Ptdgtn {qv), or “business’ English Italian 
was used as the basis for a similar international commercial Ian 
guage in the Mediterranean countries during the Crusades and 
has persisted in common use under the designation Imgua franca 
The international language of high local prestige has been a 
constant phenomenon along hnguistic frontiers the Chinook of 
the Columbia nver valley and the “pidgin’ Malay of Polynesia 
are examples in point 

Of some 200 schemes for the creation of a suitable language 
on scientific principles the vast majority are projects only They 
may be roughly divided into (a) a prion (philosophical arbitrary) 
and (b) a postenon (based on one or more existing languages) 

Most early schemes were of the a pnon type alluded to by 
Roget m his Thesaurus Solresol based on the seven notes of the 
scale (1817), Lmgualumina (1875) Blaia Zimondal (1884), Cabt 
aban (1887), 7 ahlensprache (1901) are more recent examples 
Such schemes are based on a classification of ideas translated into 
words bearing no relation to any other language Obviously they 
depend on the caprice of the inventor, though usable as codes 
they impose a great strain on the memory One such scheme still 
advocated is Ro invented in 1904 by the Rev P I oster It has 
some vocabularies, a monthly sheet Rota, and as literature the 
first chapter of St John 

It is, however now generally agreed that the international Ian 
guage must be a postenon It should be international, easy for all, 
neutral euphonious phonetic, flexible, unambiguous, logical, regu 
lar, adaptable, and must be tested by long-continued practical use 
on a large scale 

Esperanto,— -Initiated in 1887 by Dr L L Zamenhof, Espe 
ranto is claimed to possess all these characteristics It is neutral 
and international in its elements, logical and regular m construe 
tion and euphonious The grammar can be grasped m half an 
hour, every rule is without exception the spelling is phonetic and 
the dictionary small Nevertheless it has literary power beauty 
precision, flexibility and power of growth There are some 4 000 
Esperanto books, original and translated, including the Bible 
the literature is rapidly growing 100 magazines appearing regu 
larly The League of Nations has pubhshed a favourable memo 
randum (compiled from Government reports) on the teaching 
of Esperanto in the schools of the world The Pans Chamber of 
Commerce and the London County Council teach Esperanto in 
their commercial schools , the London Chamber of Commerce ex- 
amines in Espieranto In 1925 the International Telegraphic Union 
officially recognized Esperanto as a ‘clear language “ The Bntish 
Association in 1919 appointed a committee, which in 1924 definite 
ly recommended Esperanto as its choice In May 1927 the Union 
Internationale de Radiophonic recommended broadcasting sta 
tions to use Esperanto and in December 1927, 44 stations were 
giving regular Esperanto transmissions Twenty annual Interna 
tional Esperanto Congrissts have already been held attended by 
from I 000 to 4,000 members from all parts of the world On a 
foundation they regard as sound they are rearing a superstructure 
of technical vocabularies with the co operation of expert commit 
tees The majority of universal language partisans, and nearly 
all the literature are Esperantist, but there are considtrable dif 
ferences in pronunciation in different countries 

Ido — In 1907 Couturat and de Beaufront produced a modi 
fication of Esperanto which they named simplified Esperanto 
Owing to Esperantist protests, the “hnguo internaciona’’ was re 
named Ido (an Esperanto word meaning offspring) Ido is said to 
be Esperanto rendered more scientific and natural, it abolishes 
accented letters, correlatives the compulsory accusitive the 
agreement of the adjective with the noun 

Over 50 schemes have appeared for “reformed” Esperanto “re 
formed” Ido or some compromise, none of these projects how 
ever, has had any success Prof R de Saussurt, believing that 
some minor features of Esperanto handicap propaganda proposed 
to eliminate them while preserving the essential qualities of the 
language From 1907 onwards a stream of experimental projects 
-and literature has issued from his language laboratory — Antido I 
Antido II , Lingvo Kosmopolita Espcrantido and finally Nov 
Esperanto (1925) His attitude of scientific dctichment and rc 
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search, however, has been insufficiently appreciated 

The first international lanj(uage to be used m fact was the once 
famous Volapuk This was invented in 1 880 by an Austnan pnest, 
the Rev F Schleyer It was founded as to 40% on English, but 
the roots were so distorted in accordance with arbitrary rules that 
they were almost unrecognizable, and the language was further 
encumbered by in almost Greek profusion of terminations and 
variations The collapse of Volapuk which in 1889 claimed a 
million adherents and had held three successful congresses, was 
ensured by the refusal of Bishop Schleyer to permit any modi 
fication The central Volapuk acidtmy kadem Bevuretik Vola- 
puka, directed by Dr W Rosenberger (d 1918), nevertheless 
continued its researches into the best possible form of an inter 
national language In 1898 it issued a vastly improved language 
which It called Idiom Neutral and changed its own name to 
Akademi de Lm^u Intermsioml From that time, both within and 
Without the academy, research has not ceased nor has the stream 
of proposed languages Litinesce (by Henderson), Nov-Latin (by 
Rosa), Monario (by Lavagmni), Occidental (by de Wahl), Euro- 
pan (by Weisbart), Optez (by S Bond), Romanal (by Michaux), 
deserve particular mention 

The greatest advance has perhaps been made by Prof G Peano, 
since 1908 director of the academy now the Academia pro In 
terlingua Peano s Interlingui arises out of an address written by 
him m 1903 , he began in good classical Latin and pointed out that 
certain features — e g conjugation gender, irregularity of verbs 
agreement of adjectives — ^were no longer necessary As he proved 
each point he removed the offending practice from his own text 
md the address, which began in Ciceronian Latin finished in 
‘ I atino sine flexione ” a tongue now known as Interlingua, which 
consists of the living Latin roots in all Furopean languages with 
the modern rules of the order of words, and without grammar 

Set L Couturat and I Leau Htstotre de la langue umvenelle 
(1903) , W J Clark International Language Past, Present and Future 
(1912), G Peano V ocalndarw Commum (191s), A L Gu(^rard, 
Short HtUory of the International Language Movement (192 , Otto 
jespersen, An International Languugi (1928) 

UNIVERSE OF DISCOURSE, m logu IS the limited 
sphere of reference within which an assertion is intended to hold 
good Henct the alternative name ‘ limited universe ’ The ex 
pression ‘universe of discourse” was first introduced by A De 
Morgan, who stites his meaning as follows ”1 or the most part 
the objects of thought which enter into a proposition arc sup- 
posed to be taken, not from the whole universe of possible ob- 
jects, but from some more definite collection of them Thus 
when we say ‘All animals require air’ we should understand 
that we are speaking of things on this earth the planets, etc 
not being included” {Formal Logic, ch iv ) Boole and Jevons 
used the term in the same sense, namely for a part of the real 
world Subsequently the notion was extended so as to include also 
merely imaginary spheres of reference — the world of illusions, 
supernatural worlds worlds of sheer madness and vagary, etc 
(see W James, Principles of Psychology, \ol 11, ch xxi ) In 
logic the question is of some importance in connection with the 
problem of the existential import of propositions, especially of 
citcgoncal propositions Sie A Wolf, The Existential Import of 
Categorical Predication Studu v tn Logic (1905) 
UNIVERSITIES The mediaeval Latin term umvcrsitas 
was originally employed to denote any community or corpora 
tion When used m its modern sense of a body devoted to learn- 
ing and education, it required the addition of other words, such 
as magistronm et scholartum In the course of time, probably 
towards the latter part of the 14th century, the term began to 
be used by itself, with the exclusive mcining of a lawfully recog 
nizcd community of teachers and scholars But the more ancient 
and (ustomary designation of such communities m mediaeval 
times (regarded as places of instruction) was studium (and sub 
sequent ly studinm generate), a term implying a centre of in- 
struction for all 

A university pften had a vigorous virtual existence long before 
it obtained that legal recognition which entitled it technically 
to tike rank as i studium gem rale 


The umversity appears to have started as a scholastic gild — 1 
spontaneous combination, that is to say, of teachers or scholars 
or of both combined, and formed, probably, on the analogy of 
the trades gilds and the gilds of aliens m foreign cities, which, in 
the course of the 13 th and 14th centuries, sprang up m most of 
the great European centres The design, in the first instance, was 
httle more than that of secunng mutual protection And so the 
university, composed as it was to a great extent of students from 
foreign countries, was a combination formed for the protection 
of its members from the extortion of the townsmen and the other 
annoyances incident in mediaeval times to residence in a foreign 
State 

Meaning of **Studium Oenerale ” — In the north of Europe 
licences to teach were granted by the chancellor scholasticus, or 
some other officer of a cathedral church , m the south it is prob 
able that the guilds of masters (when these came to be formed) 
were at first free to grant their own licences, without any eccle 
siastical or other supervision Gradually, however towards the 
end of the 12th century, a few great schools claimed, from the 
excellence of their teaching, to be of more than merely local 
importance Practically, a doctor of Pans or Bologna would be 
allowed to teach anywhere, and those great schools began to be 
known as studia generalta, t e , places resorted to by scholars from 
all parts Eventually the term came to have a more definite 
and technical signification The emperor Fredenck II set the 
example of attempting to confer by an authoritative bull, upon 
his new school at Naples the prestige which the earlier sfudta had 
acquired by reputation and general consent In 1229 Gregory I\ 
did the same for Toulouse, and in 1233 added to its original 
privileges a bull by which anyone who had been admitted to the 
doctorate or mastership in that university should have the right 
to teach anywhere without further examination Other studia 
generalta were subsequently founded by pajial or imperial bulls 
and m 1292 even the oldest universities, Pans and Bologna, found 
It desirable to obtain similar bulls from Nicolas IV From this 
time the notion began to prevail among the jurists that the essence 
of the studium generate was the privilege of conferring the ms 
ubicunque docendt, and that no new studium could acquire that 
position without a papal or imj^eri il bull There were, however 
a few studia generalta (e g , Oxford), whose position was too well 
established to be seriously questioned, although they had never 
obtained such a bull, these were held to be studia generalta ex 
consuetudine A few Spanish universities founded by royal char 
ter were held to be studia generalta lespectu regni 

ITALIAN UNIVERSITIES IN THE MIDDLE AGES 

Rise of University of Salerno — The origins of the first 
European university — that of Salerno m Italy, which became 
known as a school of medicine as early as the 9th century — are 
uncertain The most authoritative researches point to the conclu 
Sion that the medical system of Salerno was originally an outcome 
of the Gratco Roman tradition of the Old Roman world, and the 
Arabic medicine was not introduced till the highest fame of the 
Civitas Hippocratjca was passing away It may have been mflu 
enced by the late survival of the Greek language in southern Ital> 
though this cannot be proved In the first half of the 9th centur> 
the emperor at Constantinople sent to the Caliph Mamoun at 
Baghdad a considerable collection of Greek manuscripts, which 
seems to have given the earliest impulse to the study of the Hel 
lenic pagan literature bv the Saracens The original texts were 
translated into Arabic by Synan Christians, and these versions 
were, in turn, rendered into Latm for the use of teachers in the 
West Of the existence of such versions we have evidence, accord 
mg to Jourdain, long prior to the time when Constantine the 
African (d 1087) began to deliver his lectures on the science a( 
Salerno Under his leaching the fame of Salenio as a medic 1 1 
school became diffused all over Europe , it was distinguished also 
by its catholic spint, and, at a time when Jews were the object of 
rehgious pe?rsecution throughout Europe, members of this na 
tionality were to be found both as teachers and learners at Salerno 
In 1231 It was constituted by the emperor Fredenck II the only 
school of medicine in the kingdom of Naples 
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Bologfili4-**Tiie great revival of legal studies which took place 
at Bologna about the year 1000 had also been preceded by a 
corresponding activity elsewhere — at Pavia by a famous school of 
Lombard law, and at Ravenna by a yet more important school 
of Roman law And m Bologna itself we have evidence that the 
Digest was known and studied before the time of Irnenus (iioo- 
30), a certain Pepo being named as lecturing on the text about 
the year 1076 The secular character of this new study, and its 
close connection with the claims and prerogatives of the Western 
emperor, aroused papal suspicion, and for a time Bologna and 
Its civilians were regarded by the Church with distrust But 
in the year 1151 the appearance of the Decretum of Gratian, 
largely compiled from spurious documents, invested the studies 
of the canonist with fresh importance, and numerous decrees 
of past and almost forgotten pontiffs now claimed to take their 
stand side by side with the enactments contained in the Corpus 
Inns Ctvtlts They constituted, m fact, the mam basis of those 
new pretensions asserted by the papacy in the course of the 12th 
and 13th centunes It was necessary, accordingly, that the 
Decretum should be known and studied beyond the walls of the 
monastery or the episcopal palace Such a centre of instruction 
was in Bologna, which became recognized as the chief school of 
civil and canon law But the statement, that university degrees 
were instituted there as early as the pontihcate of Eugenius III 
(1145-53), rests on no good authonty The students found their 
first real protector in the emfieror Frederick Barbarossa Find- 
ing that their grievances were real, especially against the landlords 
in whose houses they were domiciled, he granted the foreign 
students substantial protection by conferring on them certain 
special immumties and pnvileges (Nov 1158) These privileges 
were embodied in the celebrated AuthetiHca, Habtta, m the Corpus 
Inns Ctvihs of the empire (bk iv tit 13 ), and were eventually 
extended to all the other universities of Italy 
Nevertheless Bologna did not possess a university so early as 
1 1 58 Its first university was not constituted until the close of the 
1 2th century The “universities’" at Bologna, were as Denifle has 
shown, really student guilds These were originally only two in 
number, the UUramontam and the Citramontam, and arose out of 
the absolute necessity, under which residents in a foreign city 
found themselves, of obtaining by combmition that protection 
ind those rights which they could not claim as citizens Originally, 
they did not include the native student element, and were com- 
posed exclusively of students in law Demfle thinks that the “um- 
\crsitics’ at Bologna were at one time certainly more than four 
in number, and we know that the Italian students alone were sub- 
divided into two — ^the Tuscans and the Lombards In the centres 
formed by secession from the parent body a like subdivision took 
place At Vercelh there were four umversttates, composed res{>ec- 
tively of Italians, English, Proven<;als and Germans, at Padua 
there weic similar divisions into Italians, French (1 e , hrancigenaCy 
comprising both English and Normans), Proven c; a Is (including 
Spaniards and Catalans) According to Odofred, in the time of the 
eminent jurist Azo, who lectured at Bologna about 1200, the 
number of the students there amounted to some 10,000, of whom 
the majority were foreigners It seems, therefore, reasonable to 
conclude that the number of these confederations of students 
{soctetates scholanum) at Bologna was yet greater 
The Rector^ — In marked resemblance to the guilds, these con- 
federations were presided over by a common head, the “rector 
scholanum,"" an obvious imitation of the “rector societatum"" or 
“artium"’ of the guild, but to be carefully distinguished from the 
“rector scholarum,” or director of the stuies, with whose function 
the former officer had at this time, nothing in common Like the 
gilds, again, the different nations were represented by their “con- 
siliarii ” a deliberative assembly with whom the rector habitually 
took counsel The students at Bologna were mostly of mature 
years As the cml law and the canon law were, at first, the only 
branches of study, the class whom they attracted were often men 
already filhng office m some department of the Church or State — 
archdeacons, the heads of schools, cartons of cathedrals, and like 
functionaries forming a considerable element in the aggregate 
About the year 1200 were formed the two faculties of medicine 


and philosophy (or “the seven liberal arts’ ), the former being 
somewhat the earlier It was developed, as that of the civil law 
had been developed, by a succession of able teachers, among whom 
Thaddeus Alderottus was especially eminent The faculty of arts, 
down to the 14th century, scarcely attamed to equal eminence 
The teaching of theology at Bologna remained for a long time 
exclusively in the hands of the Dominicans, and it was not until 
the year 1360 thit Innocent VI recognized the university as a 
studtum generale in this branch 

Colleges, as places of residence for students, existed at Bologna 
at a very early date, but it is not until the 14th century that wc 
find them possessing any organization, and the humble domus 
ds it was termed, was at first designed solely for necessitous 
students, not being natives of Bologna, A separate house, with a 
certain fund for the maintenance of a specified number of schol 
ars, was all that was originally contemplated Such was the char 
dtter of that founded by Zotn, bishop of Avignon, in Feb 125O 
(OS), the same month and year it is to be noted, in which thj 
Sorbonne was founded m Pans It was designed for the mamte 
nance of eight scholars from the province of Avignon, under the 
supervision of three canons of the Church, maintaining themselves 
in the university Each scholar was to receive 24 Bolognese lire 
annually for five years The college of Brescia was founded in 
1326 by William of Brescia archdeacon of Bologna, for poor 
foreign students, without distinction as to nationality The Spanish 
college, founded m 1364, for 24 Spanish scholars and two chap 
lams, is noted by Denifie as the one college, founded m mediaeval 
times, which still exists on the Continent 

Other Italian Centres — ^Thc earliest foundations in Italy 
after that of Bologna were the universities of Reggio nell’ Emilii 
and Modena both of which had flourishing schools of civil law 
before the close of the 12th century Vicenza (founded 1204) and 
Padua (founded 1222) both originated m migrations of students 
from Bologna The University of Niples wis founded b> the 
Emperor Frederick II in 1225 and was temporarily suppressed 
ifter his death It was reconstituted in Piacenza founded 

by papal charter m 1248, had little importance until 1398 when 
it was reconstituted by Galcazzo \isconti, duke of Milan who 
caused the University of Pavia to be transferred to Piaccnzi 
Pavia had long been f imous as a si bool of Roman law, and for a 
time Its fame was transferred to Piacenza 1 rom 1404 to 141- 
both umv^ersitics ceased to exist But after that date Pavia became 
almost as famous a school of end law as Padui itself Arezzo 
was a centre for legal study from 1*1-1 to 1470 Rome had i um 
versity with schools of canon and civil law for poor foreign 
students in the 14th and 15th centuries Perugia University 
(founded I -^08) speciilised m law, and Pisa (founded b> charter 
from Clement VI in 1343) had a period of prospenty under the 
patronage of Lorenzo de’ Medici The University of I lorencc 
(founded by the same pontiff in 1349) had a brilliant existence in 
the first half of the 15th century, but was closed m 1472 Sicm 
whose importance dates from 1357, though it wis nominally 
founded in 1241, had ficulties of jurisprudence arts and mtdi 
cine The University ot 1 errari was famous in the i^th cenlur> 
Parma and Turin had no universities m the middle ages Their 
foundation dates from the 15th centur>^ 

PARIS IN THE MIDDLE AGES 

Origin of University of Pans — The early universities rose 
m response to new wants, and the commencement of the Univer 
sity of Pans supplies us with a further illustration of the fact The 
study of logic, which, prior to the 12th century, was founded 
exclusively on one or two meagre compends, received, about the 
year 1100, on two occasions, a powerful stimulus — in the first 
instance from the memorable controversy between Lanfranc ami 
Berengar, m the second, from the no Jess famous controversy 
between Anselm and Roscellmus Dialectic was looked upon as 
“the science of sciences” , and when, somewhere m the first decadt 
of the 12th century, William of Champeaux opened, m Pans a 
school for the more advanced study of dialectic as an art, his teach 
mg was attended with marked success* Among his pupils w is 
Abelard in whose hands the study made a yet more notable ad 
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vance, so that, by the middle of the century, we find John of 
Salisbury relating how all learned Pans had gone well nigh mad 
in Its pursuit and practice of the neW dialectic Abelard tau^t 
at first at the cathedral school at Notre Dame, and later at the 
schools on the Mont Ste Genevieve, of which he was the founder* 
and where he imparted to logic its new development 

The schools out of which the university arose were those 
attached to the cathedral on the lie de la Cite, and presided over 
by the chancellor — a dignitary who must be carefully distinguished 
from the later chancellor of the university For a long time the 
teachers lived m separate houses on the island, and it was only by 
degrees that they combined themselves into a society, and that 
special buildings were constructed for their class-work But the 
flame which Abelard’s teaching had kindled was not destined to 
expire Among his pupils was Peter Lombard, who was bishop of 
Pans m 1159, and widely known to posterity as the compiler of 
the famous volume of the Sentence y The design of this work was 
to place before the student in as strictly logical a form as prac- 
ticable, the views (sentenUae) of the fathers and all the great 
doctors of the Church upon the chief and most difficult points in 
the Christian belief The logicians seized upon it as a great store 
house of indisputable major premises, on which they argued with 
renewed energy and with endless ingenuity of dialectical refine- 
ment , and upon this new compendium of doctrine, which became 
the theological text book of the middle ages, the schoolmen based 
their successive treatises Super sententtas 

Early Organization of University of Paris— The Uni- 
versity of Pans became the model, not only for the universities of 
France north of the Loire, but also for the great majority of those 
of Central Europe as well as for Oxford and Cambndge 

The original university, as already stated, took its rise entirely 
out of the movement carried on by teachers on the island who 
taught by virtue of the licence conferred by the chancellor of the 
cathedril In the second decade of the 13th century, it is true, we 
find masters repamng to the left bank of the Seme and placing 
themselves under the jurisdiction of the abbot of the monastery 
of Ste Genevieve , but it was around the bestowal of this licence 
by the chancellor of Notre Dame, on the lie de la Cit6, that the 
University of Pans grew up It is in this licence that the whole 
significance of the master of arts degree is contained for what is 
technically known as admission to that degree was really nothing 
more nor less than receiving the chancellor s permission to “in 
cept ” and by ‘ inception” was implied the master s formal entrance 
upon and commencement of, the functions of a duly licensed 
teacher, and his recognition as such by his brethren in the pro 
fession The previous stage of his academic career, that of 
bachelordom had been one of apprenticeship for the mastership, 
and his emancipation from this state was symbolized by placing 
the magisterial cap (btretta) upon his head a ceremony which, in 
imitation of the old Roman ceremony of manumission, was per 
formed by his former instructor He gave a formal inaugural 
lecture, and was then welcomed into the society of his professional 
brethren with set speeches and took his seat in his master’s chair 
( Sf c also Examinations ) 

Some time between the years tt«;o and 1170 the University 
of Pans cime formally into being Its first written statutes were 
not, however, compiled until about the year 1208, and it was not 
until long after that date that it possessed a “rector ” Its earhest 
recognition as a legal corporation belongs to about the year 1211, 
when a brief of Innocent III empowered it to elect a proctor to 
be its representative at the pipal court By this permission it 
obtained the right to sue or to be sued m a court of justice as a 
corjaorate bodv 

With papal support Pins bccimo the great tnns Alpine centre 
of orthodox theological teaching Successive pontiffs down to the 
groat schism of M78 cultivated friendly relations with the Uni- 
versity and systematically discouraged the formation of theo- 
logical faculties at other centres In 1231 Gregory IX , in the bull 
Parens Scu nharutn, gave full recognition to the right of the several 
faculties to regulate and modify the constitution of the university 
Tht fully developed university was divided into four faculties — 
three “sutienor,” viz those of theology, canon law and medicine, 


and one “mfenor,” that of arts, which was divided into four 
“nations” These nations, which mciuded both professoirs and 
scholars, were — (i) the French nation, composed, in addition to 
the native element, of Spaniards, Italians and Greeki^, (2) the 
Picard nation, representing the students from the north-east and 
from the Netherlands, (3) the Norman nation, (4) the English 
nation, comprising, besides students from the provmces under 
English rule, those from England, Ireland, Scotland and Germany 
The rector, m the first instance, was head of the faculty of arts, by 
whom he was elected Eventually be became the head of the 
collective university, by the incorporation under him, first, of the 
students of the canon law and of medicine (which took place about 
the end of the 13th century), and, secondly, of the theologians, 
which took place about half a century later 

In the course of the 16th and 17th centuries this democratic 
constitution of the middle ages was largely superseded by the 
growth of a small oligarchy of officials The tribunal of the uni 
versity — the rector, deans and proctors — came to occupy a some 
what similar position to the old “Hebdomadal Board” of heads of 
colleges at Oxford and the Caput at Cambndge Moreover, the 
teaching functions of the university, or rather of the faculty of 
arts, owing chiefly to the absence of any endowment for the 
regents or teaching graduates, practically passed to the colleges 
Almost as much as the English universities, Pans came to be 
virtually reduced to a federation of cc lieges, though the colleges 
were at Pans less independent of university authonty, while the 
smaller colleges sent their members to receive instruction in the 
larger ones {colleges de pletn exerctee), which received large 
numbers of non foundation members This state of things lasted 
till the French Revolution swept away the whole university 
system of the middle ages It may be noted that the famous Sor 
bonne (see Paris University) was really the most celebrated 
college of Pans — founded by Robert de Sorbonne c 1257 — but 
as this college and the College of Navarre were the only college 
foundations which provided for students in theology, the close 
connection of the former with the faculty, and the use of its hall 
for the disputations of that body, led to the word Sorbonne be 
coming a popular term for the theological faculty of Pans 

In the 14th century the University of Pans had 40 colleges 
governed either by secular or religious communities, and num 
bered among its students representatives of every country in 
Europe (Jourdam, Excursions htsfonques, c xiv ) The university 
became known as the great school where theology was studied in 
its most scientific spirit, and the decisions of its great doctors 
upon those abstruse questions which absorbed so much of the 
highest intellectual activity of the middle ages were regarded as 
almost final The popes themselves, as already stated, discouraged 
the creation of faculties of theology elsewhere The apparent 
exceptions to this policy are easily explained the four faculties 
of theology which they sanctioned in Italy — Pisa (1343), Florence 
(1349), Bologna (1362) and Padua (1363)— -were designed to 
benefit the Italian monasteries by saving the monks the expense 
and dangers of a long journey beyond the Alps, while that at 
Toulouse (1229) took its nse under circumstances entirely excei>- 
tional being designed as a bulwark against the heresy of the 
Albigenses The popes, on the other hand, favoured the creation 
of new faculties of law and especially of the canon law, as tht 
latter represented the source from tvhich Rome derived her most 
warmly contested powers and prerogatives 

ENGLISH MEDIAEVAL UNIVERSITIES 

Oxford —-Of the universities modelled on that of Pans 
Oxford (qv^ would appear to have been the earhest, and tht 
manner of its development was probably similar Certain schools 
opened within the precincts of the dissolved nunnery of St 
Frideswydc and of (iseney abbey are supposed to have been the 
nucleus round which the university grew up In the year 1133 one 
Robert Pullen, a theologian of considerable eminence (but 
whether an Englishman or a Breton is uncertain), artived from 
Pans and delivered lectufes on the Bible H S Denifle (Die 
Entstehung der Unwersttdten, p 241), maintains that we have 

at best, only presumptive evidence of a studtum generate at Ox 

* 
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ford in the rath century Of this, Rashdall inclmefi to find the 
beginning an a migration of English students from Pans about 
1167 or 116S In the first-mentioned year we are told by John 
of Salisbury that “France, the mildest and most dvil of nations,*’ 
has “expelled her foreign scholars” (MatemUs for the History 
of Thomas Bechet, edit Robertson, vi pp 235-236) At about 
the same time we hear of an edict of Henry II , during the quarrel 
with Becket, recalling all clerks holding benefices in England 
(as they loved their benefices), and forbidding all clerks in Eng 
land to cross the Channel {ihtd 1 pp 53-54) Pans was at this 
time the great place of higher education for English students Im- 
mediately after 1168 allusions to Oxford as a studtum and a 
itudtum generate begin to multiply The natural mference is that 
the breaking off of relations between England and Pans, in 1167 
or 1168, led to the growth of a studtum generate in Oxford, 
formed, no doubt, in the first instance of seceders from Pans 
In the 13th century mention first occurs of university “chests,” 
especially the Fndeswyde chest, which were benefactions designed 
as funds for the assistance of poor students Halls, or places of 
licensed residence for students, also began to be established In 
the year 1257, when the bishop of Lincoln, as diocesan, had 
trenched too closely on the liberties of the community, the depu- 
ties from Oxford, when preferring their appeal to the king at St 
Albans, could venture to speak of the university as schola secunda 
ecclestae, or second only to Pans Its numbers about this time 
were probably some 3,000, but whenever plague or tumult led 
to a temporary dispersion, a serious dimmution m its numerical 
strength generally ensued for some time after Against such 
vicissitudes the foundation of colleges proved the most effectual 
remedy Of these the three earhest were University college, 
tounded m 1249 by William of Durham, Balliol college, founded 
about 1263 by John Balliol, the father of the king of Scotland of 
the same name, and Merton college, founded in 1264 The last 
named is especially notable as associated with a new conception 
of umversity education, viz , that of collegiate discipline for the 
secular clergy, instead of for any one of the religious orders, for 
whose sole benefit all similar foundations had hitherto been 
designed The statutes given to the society by Walter de Merton 
are not less noteworthy, as characterized not only by breadth of 
conception, but also by a careful and discriminating attention to 
detail, which led to their adoption as the model for later colleges, 
not only at Oxford but at Cambridge 
Cambridge^ — ^The University of Cambridge {qv) although 
It rose into existence somewhat later than Oxford, may rea‘sonably 
be held to have had its origin m the same century There was 
probably a certain amount of educational work carried on by the 
canons of the church of St Giles, which gradually developed into 
the instruction belonging to a regular studium In the year 1112 
the canons crossed the river and took up their residence in the 
new priory in Barnwell, and their work of instruction acquired 
additional importance In 1209 a body of students migrated 
thither from Oxford Then, as early as the year 1224, the Fran- 
ciscans established themselves in the town^ and, somewhat less 
than half a century later, were followed by the Dominicans At 
both the English universities, as at Pans, the Mendicants and 
other rehgious orders were admitted to degrees, a privilege which, 
until the year 1337, was extended to them at no other university 
Their interest in and influence at these three centres were conse- 
quently proportionably great In the years 1231 and 1233 certain 
royal and papal letters afford satisfactory proof that by that 
time the University of Cambridge was already an organized body, 
with a chancellor at its head In 1229 and 1231 the numbers 
were largely augmented by migrations from Pans and from 
Oxford Cambridge, however, m its turn suffered from emigra- 
tion, while m the year 1261, and again m 1381, the records of 
the university were wantonly burnt by the townsmen Through- 
out the 13th century, indeed, the umversity was still only a very 
slightly and imperfectly organized community Its endowments 
were of the most slender kind, it had no systematic code for 
the government of its members, the supervision of the students 
was very imperfectly provided for Although both Oxford and 
Cambridge were modelled on Pans, their higher faculties never 


developed the same distinct organization, and while the two 
proctors at Cambridge originally represented ‘ north ind ‘ south 
the “nations” are scarcely to be discerned An important step 
in the direction of discipline was, however made in the year 
1276, when an ordinance was passed requiring that everyone 
who claimed to be recognized as a scholar should ha\t a fixed 
master within 15 days after his entry into the university Pht 
traditional constitution of the English univtrsities was in its 
origin, an imitation of the Parisian chancellor modified by the 
absence of the cathedral chancellor But the feature which 
most served to give permanence and cohesion to the entire 
community at Cambndge was, as at Oxford, the institution 
of colleges The earliest of these was Peterhouse, first founded 
as a separate institution by Hugh Balsham, bishop of Ely, in the 
year 1284 In 1323 was founded Michaelhouse, and two years 
later, in 1326, Edward II instituted his foundation of “kings 
scholars,” afterwards forming the community of king s hall Both 
these societies, in the i6th century, were merged in Trinity col 
lege To these succeeded Pembroke hall (1347) and Gonville hall 
(1348) All these colleges were expressly designed for the 
benefit of the secular clergy The foundation of Trinity hall 
(Aula) in 1350 by Bishop Bateman, on the other hand as a 
school of civil and canon law, was probably designed to further 
ultramontane interests That of Corpus Chris ti (1352), the out- 
come of the liberality of a guild of Cambridge townsmen, was 
conceived with the combined object of providing a house of 
education for the clergy, and at the same time securing the regu- 
lar performance of masses for the benefit of the souls of de 
parted members of the guild But both Trinity hall and Corpus 
Chnsti college, as well as Clare hall, founded in 1359, were, to 
a great extent, indebted for their origin to the ravages caused 
among the clergy by the great plague of 1349 

FRENCH AND SPANISH MEDIAEVAL STUDU 

France^ — Montpellier was a recognized school of medicine as 
early as the 12th century Before the end of the century it pos 
sessed also a faculty of jurisprudence The university of medicine 
and that of law continued, however, to be totally distinct bodies, 
with different constitutions On Oct 26, 1289, Montpellier was 
raised by Nicholas IV to the rank of a studmm generate 

The Umversity of Toulouse is to be noted as the first 
founded m any country by virtue of a papal charter It took 
Its rise m the efforts of Rome for the suppression of the 
Albigensian heresy, and its foundation formed one of the articles 
of the conditions of peace imposed by Louis IX on Count Ray 
mond of Toulouse In the year 1233 it first acquired its full pnvi 
leges as a studtum generate by virtue of a charter given by 
Gregory IX The University of Orleans had a virtual existence 
as a studium generate as early as the first half of the 13th cen 
tury, but m the year 1305 Clement V endowed it with new 
privileges, and gave its teachers permission to form themselves 
into a corporation The schools of the city had an existence long 
prior — as early, it is said, as the 6th century In the 14th century 
its fame as a school of law was surpassed by no other university 
in Europe Prior to the 13th century it had been famed for its 
classical learning 

The other French universities famous m the middle ages were 
Angers, Avignon, Cahors and Grenoble At Perpignan and Orange 
there were schools of small note 

Spainn — Valladolid, which received its charter from Pope 
Clement VI in 1346, attained great celebnty In 1418, however, 
at the Council of Constance, Martin V not only decreed that 
Valladolid should take rank as a studtum getter ah, but also as a 
umversUas theologiae From this time accordingly, the advance 
of the university in numbers was steady and contmuous through- 
out the I sth century, and, along with Salamanca, it served as the 
model for Alcala in 1409 

Seville was founded in 1254 by Alphonso the Wise, simply 
for the study of Latin and of the Semitic languages, especially 
Arabic Salamanca had been founded in 1243 by Ferdinand III 
of Castile as a studtum gemrale in the three faculties of juris- 
prudence, the arts and raedicme But the mam stress of its 
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activity, as was the case with all the earlier Spanish universities, 
was laid on the civil and the canon law In the early part of the 
15th century, however, the efforts of Martin V established a 
school of theology which was afterwards regarded almost as an 
oracle by Catholic Europe About the year 1600 the students are 
shown by the matriculation books to have numbered over 5,000 
According to Cervantes they were noted for their lawlessness 
The eirliest of the numerous colleges founded at Salamanca was 
thit of St Bartholomew, long noted for Us ancient library and 
valuable collection of manuscripts, which now form part of the 
royal library in Madrid 

The only Port uguese university m mediaeval times had its seat 
alternately m Lisbon and in Coimbn, until, in the year 1537, it 
was permanently attached to Coimbra It had received from 
King Dmiz a charter, the provisions of which were mainly taken 
from those of the charter given to Salamanca In 1772 the uni- 
versity was entirely reconstituted 

MEDIAEVAL UNIVERSITIES IN CENTRAL EUROPE 

Prague — Of the universities included m the Austrian empire, 
Prague, which existed as a studmm in the 13th century, was the 
eirliest It was at first frequented mainly by students from Styria 
and Austria, countries at that time ruled by the emperor Charles 
IV , who was also king of Bohemia, and at whose request Pope 
C lement VI , on Jan 26, 1347, promulgated a bull authorizing the 
foundation of a studmm generate in all the faculties In the 
following year Charles himself issued a charter for the founda 
tion Charles had himself been a student in Pans and the organi 
zation of his new foundation was modelled on that university, a 
like division into four “nations” (although with different names) 
constituting one of the most marked features of imitation The 
numerous students — and none of the mediaeval universities at 
tracted in their earlier history a larger concourse — were drawn 
from a gridually widening area, which at length included not 
only all parts of Germany, but also England, France, Lombardy, 
Hungary and Poland 

Cracow — Ihe University of Cracow, m Poland, was founded 
in Miy 1364, by virtue of a charter given by King Casimir the 
Great, but its real commencement must be considered to belong 
to the year 1400, when it was reconstituted Towards the close of 
the 15th century the university is said to have been in high repute 
IS a school of both astronomical and humanistic studies 

Vienna — The Avignonese poises appear to have regarded the 
establishment of new faculties of theology with esiKcial jealousy, 
and when, m 1364 Duke Rudolph IV founded the University 
of Vienna, with the design of constituting it a studmm generate 
in all the faculties, Urban V refused his assent to the founda- 
tion of a theological school Owing to the sudden death of Duke 
Rudolph, the university languished for the next 20 years, but 
after the accession of Duke Albert III , who may be regarded as 
Its real founder, it acquired additional privileges 

Heidelberg — The University of Heidelberg (the oldest of 
those of the German realm) received its charter (Oct 23, 1385) 
from Urban VI as a studtum generate in all the recognized fae 
ulties save that of the civil law It was granted at the request of 
the elector palatine, Rupert I But the real founder, as he was 
also the organizer and teacher, of the university was Marsilius of 
Inghen to whose ability and energy Heidelberg was indebted for 
no little of Its early reputation and success In spite of the omis- 
sion of the civil law m the original charter, it was included among 
Its f iculties almost from its first creation No mediaeval um 
versity achieved a more rapid and permanent success 

Cologne — Owing to the labours of the Dominicans, Cologne 
had gained a reputation as a seat of learning long before the 
founding of its university, and it was through the advocacy of 
some leading members of the Mendicant orders that, at the desire 
of the city council, its charter as a studitm generate (May 21, 
1388) was obtained from Urban VI It was organized on the 
model of the University of Pans, as a school of theology, and 
canon law, and “any other recognized faculty” — the ci\^ law 
being incorporated as a faculty soon after the promulgation of 
the charter In common with the other early universities of Ger- 


many— Prague, Vienna and Heidelberg— Cologne owed nothing 
to impenal patronage, while it would appear to have been, from 
the first, the object of speaal favour with Rome This circum 
stance serves to account for its distinctly ultramontane sym 
pathies in mediaeval times, and even far into the i6th century 

Erfurt — Erfurt, no less noted as a centre of Franciscan than 
was Cologne of Dominican influence, received its charter (Sept 
ib, 1379) frowi the anti pope, Clement VII , as a studtum getteraif 
in all the faculties Ten years later it was founded afresh by 
Urban VI In the 15th century the number of its students was 
larger than that at any other German university — fact attribu 
table partly to the reputation it had acquired as a school of juns 
prudence, and partly to the ardour with which the nominalist and 
realist controversies of the time were debated in its midst, its 
readiness m according a hearing to novel theories causing it to be 
known as novorum omnium porttis 

Budapest — In Hungary, the university at Ofen (Hungarian 
Buda) was founded in 1475 It had a school of law at Pressburg, 
the sole remains of the university there founded by Mathias 
Corvinus in 1465 This, in 1914, was turned into a university-^ and 
forms to-day the Czechoslovak university of Bratislava 

Foundation of Louvain — In the Netherlands the growing 
wealth and prospenty of the different States especially favoured 
the formation of new centres of learning In the flounshing duchy 
of Brabant the University of Louvain (1426) was to a great extent 
controlled by the municipality, and their patronage, although ulti 
mately attended with detrimental results, long enabled Louvain to 
outbid all the other universities of Europe in the mumhcence with 
which she rewarded her professors In the course of the next cen- 
tury the “Belgian Athens,” as she is styled by Lipsius, ranked sec 
ond only to Pans in numbers and reputation It possessed no less 
than 28 colleges while its active press afforded facilities to the 
author and the controversialist of which both Cambridge and 
Oxford were at that time almost destitute It embraced all the 
faculties, and no degrees in Europe stood so high as guarantees of 
general requirements Erasmus records it as a common saying, 
that “no one could graduate at Louvain without knowledge, 
manners and age ” 

Leipzig — In Germany the conditions connected with the nse 
of the University of Leipzig are especially noteworthy, it having 
been the result of the migr ition of almost the entire German ele 
ment from the University of Prague This element comprised 
(i) Bavinans, (2) Saxons (3) Poles (this last named division 
bung drawn from a wide area, which included Meissen, Lusatia 
Silesia and Prussia), and, being represented by three votes m the 
assemblies of the university, while the Bohemians possessed but 
one, had acquired a preponderance in the direction of affairs which 
the latter could no longer submit to Religious differences, again 
evoked mainly by the preaching of John Huss, further intensified 
the existing disigreements, and eventually, in the year 1409, 
King Wenceslaus, at the prayer of his Bohemian subjects, issued 
a decree which exactly reversed the previous distribution of votes 
— three votes being assigned to the Bohemian nation find only one 
to all the rest The Germans took deep umbrage, and seceded to 
Leipzig, where, a bull having been obtained from Alexander V 
(Sept 9, 1409) a new studtum generate was founded by the land- 
grave of Thuringia and the margraves of Meissen The members 
were divided into four nations — composed of natives of Meissen, 
Saxony Bavaria and Poland 

Rostock* — At Rostock, in the north, the dukes John and Albert 
of Mecklenberg conceived the design of founding a university 
from which the faculty of theology should be excluded The 
university waa accordingly founded as proposed m 1419, but in 
1431 Eugenius IV instituted a faculty of theology Six years 
later, the whole academic commumty having incurred the papal 
ban, was fain to migrate to Greifswald, returning, however, to 
Rostock m 1443, but with one important exception, that of a 
master of arts named Henry Rubenow, who remained to become 
burgomaster of the former city, and succeeded m persuading Duke 
Wratislaw of Pommem to make it the seat of a university Calix- 
tus III granted a bull m 1456, but it was stipulated that the 
rector should be a bishop, and the professonal chairs were also 
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made partially dependent for endowment on canonnes Greifs- 
wald thus became exposed to the full brunt of the struggle which 
had ensued when the endeavour to nationalize the German Church 
was terminated by the Concordat of Vienna (1448) 

Freiburg. — ^The universities of Freiburg, in Baden, and Tu 
bingen, m Wurttemberg, alike owed their foundation to the 
countess Matilda, by whose persuasion her husband, the archduke 
of Austria, known as Albrecht VI , was induced to found 1 reiburg 
in 1455, and Count Eberhard (her son by a former marriage) to 
found Tubingen in 1477 At I reiburg under the supervision of its 
first rector, Matthew Hummel of Vilhngcn, the numbers were 
soon largely augmented by migrations of students from Vienna 
and from Heidelberg, while its resources, which originally were 
chiefly an annual grant from the city council, were increased by 
the bestowal of canonnes and prebends Erasmus had made Frei- 
burg his residence from 1529 to 1535, during which time he may 
have originated the tradition of liberal learning, but m 1620 
under the rule of the archduke Maximilian, the control of the 
humanistic studies and of the entire faculty of philosophy was 
handed over to the Jesuits, who also gained possession of two of 
the chairs of theology 

THE RENAISSANCE 

Tubingen — The University of Tubingen was founded m 1477 
with the usual four faculties and numbered John Reuchhn and 
Melanchthon among its teachers (Ste TUbingen ) 

France — The earliest 15th century university in France was 
that of Aix in Provence It had originally been nothing more than 
a school of theology and law, but in 1409 it was reorganized as 
a studtum generale on the model of Pans Its students were 
divided into Burgundians, Provencals and Catalans 

The University of Poitiers was instituted by Charles VII in 
1431 with the design of creating a centre of learning less favour- 
able to English interests than Pans had at that time shown herself 
to be He conferred on Poitiers ill the privileges collectively 
possessed by Pans, Toulouse, Montpellier, Angers and Orleans, 
and at the same time placing the university under special royal 
protection 

The University of Caen was founded under English auspices 
during the short period of the supremacy of the English arms in 
Normandy m the 15th century Its charter (May 1437) was given 
by Eugenius IV , and the bishop of Bayeux was appointed its 
chancellor After the expulsion of the English from France, it 
received a new charter From this time the University of Caen 
was distinguished by its loyal spirit and firm resistance to ultra 
montane pretensions, and, although swept away at the French 
Revolution, it was afterwards restored owing to the sense of the 
services it had thus once rendered to the national cause Other 
French 15th century foundations are Bordeaux (1441), Valence 
(1452), Nantes (146'?), and Bourges (1465) 

Central and Northern Europe — ^The University of Basle 
was opened m 1460, under the auspices of its own citizens, and 
Pius II (Aeneas Sylvius) granted the charter (Nov 12, 1459) 
During the first 70 years of its existence the university prospered, 
and Its chairs were held by eminent professors, among them his- 
torical scholars, such as Sebastian Brant and Jacob Wimpheling 
But with the Reformation, Basle became the arena of contests 
which menaced the very existence of the university itself, the 
professors being, for the most part, opposed to the new movement 
with which the burghers warmly sympathized Eventually, the 
statutes were revised, and in the latter half of the i6th century 
the university may be said to have attained its apogee 

The University of Ingolstadt was founded on Apnl 7, 1459 But 
It was not until 1472 that the work of teaching was actually 
cbmmenced there Some long existing prebends, founded by for- 
mer dukes of Bavaria, were appropnated to the endowment 
Nowhere did the Reformation meet with more stubborn resistance, 
and It was at Ingolstadt that the Counter-Reformation com- 
menced In 1556 the Jesuits made their first settlement in the 
umvereity 

At Trier and Mainz umversities were estabhshed in the second 
half of the 14th century Trier received its charter as early as 


1450, but the first academical session did not commence until 
1473 In 1722 the assembly of deputies, by a formal grant rt 
heved the university from the difficulties m which it had become 
involved Sixtus IV granted the charter to Mainz (Nov 23, 
1476) at the request of Archbishop Diether, who was himself a 
great humanist 

Other found itions were those of Uppsala (1477) and Coptn 
higcn (1479), which, although lying without the politic il boun 
dancs of Germany rejected her influence Ihe charter for Coptn 
hagen was given by Sixtus IV as early as 1475 

The university founded at Wittenberg by Maximilian 1 (July 
6, 1502) was the first established in Germany by impend decree 
Its charter is, however, drawn up with the traditional phraseology 
of the pontifical bulls, and is evidently not conceived m any spirit 
of antagonism to Rome Wittenberg is constituted a studium 
generale in all the four faculties — the right to confer degrees in 
theology and canon law having been sanctioned by the papal legate 
some months before, on I eb 2, 1502 Wittenberg was the first 
icademic centre north of the Alps where the Latinity and anti 
qudted methods of the scholastic era were overthrown 

Frankfurt on the Oder received its charter m I50O 

Scotland — ^The first Scottish foundation was at St Andrews 
founded m 1411 by Henry Wardlaw, bishop of that see and 
modelled chiefly on the constitution of the University of Pans 
It acquired all its three colleges — St Salvator’s St Leonard s 
and St Mary’s — before the Reformation The most ancient 
of the universities of Scotland with its three colleges was 
thus reared m an atmosphere of mediaeval theology and un 
doubtedly designed as a bulwark against heresy and schism Hut 
by a strange irony of fate, two of these colleges became almost 
from the first, the foremost agents in working the overthrow 
of that Church which they were founded to defend St Leonard s 
more especiilly, like St John s or Queen s at Cambridge became 
a noted centre of intellectual life and Reformation principles 

Ihe Lniversity of Glasgow was founded as a studtum gtneraJf 
in 145 s and possessed two colleges 

The University dyf Aberdeen, founded m 1494, at first possessed 
only one college, namely, King s, which was co extensive with 
the university and conferred degrees Marisehal college founded 
in 1593 was independent of the university in Old Aberdeen being 
Itself also a college and a university with the power of confemng 
degrees 

The ‘‘College of Edinburgh’ was founded by charter of James 
VI , dated April 14 1582 The new foundation rose comparatively 
untrammelled by the traditions ol mediaevalism Its first course 
of instruction was commenced in the Kirk of Field under the 
direction of Robert Rollock, who had been educated at St An 
drews under Andrew Melville, the eminent Covenanter In 1585 
Rollock subscribed the National Covenant and a like subscription 
was, from that time, required from those admitted to degrees m 
the college 

General Aspects. — Generally speaking the universities were 
conservative Hegius, John Wessel and Rudolphus Agricoh car 
ried on their work as reformers at places like Deventer remote 
from university influences That there was a consider ible amount 
of mental activity going on in the universities themselves is not 
to be denied, but it was mostly of that unprofitable kind which 
while giving rise to endless controversy, turned upon questions m 
connection with which the implied postulates and the termi 
nology employed rendered all scientific investigation hopeless 
At almost evt,ry university — ^Leipzig Greifswald and Prague (after 
1409) being the principal exceptions — the so called Realists and 
Nominalists represented two great parties occupied with an inter 
necine struggle At Pans, owing to the overwhelming strength 
of the theologians, the Nominalists were, indeed, under a kind of 
ban, but at H^eidelberg they had altogether expelled their antago 
nists It was much the same at Vienna and at Erfurt At Basic, 
ufider the leadership of the eminent Johannes a Lapide, the 
Realists with difficulty maintained their ground Freiburg, Tu- 
bingen and Ingolstadt, in the hope of diminishing controversy, 
arrived at a kind of compromise, each party having its own pro 
lessor and representing a distinct “nation ’’ At Mainz the au 



868 UNIVERSITIES 


« 


thorities adopted a manual of logic which was essentially an em- 
bodiment of nominalistic principles 

In Italian universities, it was decided that these controversies 
were endless and that their effects were pernicious It was re- 
solved, accordingly to expel logic, and allow its place to be filled 
by rhetoric thereby effecting that important revolution in aca- 
demic studies which constiluted a new eri in university learning, 
and largely hel^ied to pave the way for the Reformation Hence 
the Italian universities enjoyed a fortunate immunity from dis- 
sensions like those which distracted the centres of learning m 
Germany 

The professorial body m the great Italian universities attained 
an almost unrivalled reputation throughout Europe For each 
subject of importance there were always two, and sometimes 
three, rival chairs, and a powerful and continuous emulation was 
thus maintained among the teachers “The call to a Paduan or 
Pisan chair was deemed the highest of all literary honours The 
status of professor was, in Italy, elevated to a dignity which in 
other countries it has never reached, and not a few of the 
most illustrious teachers in the Italian seminaries were of the 
proudest nobility of the land While the universities of other 
countries had fallen from Christian and cosmopolite to sectarian 
and local schools, it is the peculiar glory of the Italian that, under 
the enlightened liberality of their patrons, they still continued to 
assert their European universality Creed and country were, m 
them, no bar — the latter not even a reason of preference I or 
eigners of every nation are to be found among their professors, 
and the most learned man in Scotland, Thomas Dempster sought 
in a Pisan chair that theatre for his abilities which he could not 
find at home’* (Sir W Hamilton — Dtscusstons) 

Spain. — ^To such catholicity of sentiment the Spanish univer- 
sities of this penod offer a complete contrast, their history being 
strongly modified by political and religious movements Valencia, 
founded in 1501, and Seville sanctioned by Julius II in i«50'> 
appear both to have been regarded without mistrust at Rome 
Julius had approved the foundation of the University of Santiago 
as early as 1 504, but the bull for its creation was not granted by 
Clement VII until i«i26 The design of establishing a university 
at Granada was deferred until 1531 Little, indeed is to be learnt 
respecting tbe new society until the foundation of the liberally 
endowed College de Sacro Monte by the archbishop of the prov- 
ince m 1605 Under the direction of the Jesuits the scholastic 
philosophy, together with a (ertain attention to Greek and He 
brew, became the dominant study Gregory XIII in 1574 author 
ized the foundation of the University of Oviedo, but this was 
not opened until 1608, and then only with a facility of law After 
this time the universities in Spain shared in the general decline 
of the country, and even after the expulsion of the Jesuits m 
1 769, no marked improvement is discernible in their schools until 
the second half of the 19th century 

REFORMATION AND POST REFORMATION IN ENGLAND 

The Renaissance — ^The influence of the Renaissance, and the 
teaching of Erasmus, who resided for sonic time at both umver- 
sities, exercised a notable effect alike at Oxford and at Cambridge 
The names of Colet, Grocyn and Linacre illustrate this influence 
at the former centre, those of Bishop Eisher, Sir John Cheke and 
Sir Thomas Smith at the latter The labours of Erasmus at Cam- 
bridge, as the author of a new Latin version of the New Testa- 
ment, with the design of placing in the hands of students a text 
free from the errors of the Vulgate, were productive of important 
effects, and the university became a centre of Reformation doc 
trine some years before the writings of Luther became known in 
England The foundation of Christ’s college (1505) and St 
Johns college (1511), through the influence of Fisher with the 
countess of Richmond, also matenally aided the general progress 
of learning at Cambridge The Royal Injunctions of 1535 
bodying the views and designs of Thomas Cromwell, mark the 
downfall of the old scholastic methods of study at both umver- 
sities, and the foundation of Tnnity college, Cambndge, m 1547 
(partly by an amalgamation of two older societies), represents the 
earliest conception of such an institution in England in complete 


independence of Roman Catholic traditions Trimty (1554) and 
St (John’s (1555) at Oxford, on the other hand, founded during 
the reactionary reign Of Mary, serve rather as examples of a 
transitional penod 

Puritanism at Cambridge^In the reign of Elisabeth, Cam 
bndge became the centre of another great movement— -that of the 
earlier Puntanism, St Johns and Queens’ being the strongholds 
of the party led by Cartwright, Walter Travers and others The 
movement continued to gather strength, and Emmanuel college, 
founded m 1584, owed much of its early prospenty to the fact 
that It was a known school of Puntan doctrine Most of the Pun 
tans objected to the discipline enforced by the university and 
ordinary college statutes — especially the wearing of the cap and 
the surplice and the confernng of degrees m divinity The Angh 
can party, headed by such men as Whitgift and Bancroft, resorted 
m defence to a repressive policy, of which subscnption to the Acts 
of Supremacy and Uniformity, and the Elizabethan statutes of 
1570 (investing the “caput” with larger powers, and thereby 
creating a more oligarchical form of government), were the most 
notable results Oxford, although the Puritans were there headed 
by Leicester, the chancellor, devised at the same time a similar 
scheme, the rigid discipline of which was further developed m the 
Laudian or Caroline statutes of 1636 It was under these respec 
tive codes — the Elizabethan statutes of 1570 and the Laudian 
statutes of 1636 — that the two universities were governed until 
the introduction of the new codes of 1858 The fidelity with 
which both universities adhered to the royal cause in the Civil 
War caused them to be regarded with suspicion by the Puritan 
party, and under the Commonwealth both Oxford and Cambndge 
were, for a brief period, m great danger owing to the distrust, 
which culminated among the members of the “Nominated Parlia 
ment” (July-Dee 1653), of university education generally, as 
tending to foster contentiousness with respect to religious belief 
It was even proposed by Wilham Dell — ^himself the master of 
Caius college — to abolish the two universities altogether, as hope 
lessly pledged to antiquated and obsolete methods, and to estab 
lish in their place schools for the higher instruction throughout 
the country They were saved however, by the firmness of Crom 
well, at that time chancellor of Oxford, and, although Anstotle and 
the scholastic philosophy no longer held their ground, a marked 
improvement was observable both in discipline and morahty 
among the students At Oxford, under the influence and teaching 
of Dr Wilkins, Seth Ward and John Wallis, a flourishing school of 
mathematics was formed 

THE REFORMATION AND LATER FOUNDATIONS 

The Reformation represents the great boundary line in the 
history of European universities Even m Catholic countries its 
effects found expression m connection with the Counter-Reforma 
tion The influence of the humanists, and the special character 
which the Reformation assumed m Germany in connection with 
the labours of scholars like Erasmus, John Reuchlin and Melanch 
thon, augured well for the future German university teaching 
was free from the frivolity pedantry, and scepticism which 
characterized so much of the corresponding culture in Italy It 
gave promise of resulting at once m a critical and enlightened 
study of the masterpieces of classical antiquity, and m a reverent 
and yet rational interpretation of the Scriptures and the Fathers 
The bigoted and ceaseless controversies evoked by the promulga- 
tion of Lutheran or Calvinistic doctrine dispelled, however, this 
prospect, and converted the universities into gloomy fortresses of 
sectarianism For a century after the Reformation the history of 
Lutheran theology became almost identified with that of the 
German umversities 

Marburg.r— The first Protestant university was that of Mar 
burg, founded by Philip the Magnanimous, landgrave of Hesse, 
May 30, 1527, and was plainly built up out of the confiscation of 
the property of the religious orders m the Hessian capital It 
rapidly became famous, and attracted students from remote 
countries After 1605, when, by the decree of Count Maurice, Ms 
formulary of faith was changed from Lutheran to Calvimstic, 
its num^rs greatly declined This dictation of the temporal 
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power now becomes one of the most notable features in academic 
histoiy in Protestant Germany 

Koiiigslietg«-^The Lutheran University of Kdmgsbcrg was 
founded Aug 17, 1544, by Albert III , margrave of Brandenburg, 
and the hrSt duke of Prussia, and his wife Dorothea, a Bamsh 
prmcess King Sigismund of Poland gave the Charter (Sept 29, 
1561), and students who graduated as masters in the faculty of 
philosophy ranked as nobles of the Polish kingdom When 
Prussia was raised to the rank of a kingdom (1701) the university 
was made a royal foundation, and the “collegium I ridencianum/* 
which was then erected, received corresponding privileges Ko- 
nigsberg will always be remembered as the university of Kant In 
1862 the university buildings were rebuilt, and the number of the 
students soon after rose to nearly a thousand 

Jena^ — The Lutheran University of Jena was opened on Ftb 
2, 1558 Distinguished for its vehement assertion of Lutheran 
doctrine, its hostility to the teaching of Wittenberg was hardly 
less pronounced than that with which both centres regarded Ro 
man Catholicism For a long time it was chiefly noted as a school 
of medicine, and in the 17th and i8th centuries was m bad repute 
for the lawlessness of its students, among whom duelling pre- 
vailed to a scandalous extent 

Helmstedt. — ^The Lutheran University of Helmstedt, founded 
by Duke Julius (of the house of Brunswick-Wolfenbuttel) re- 
ceived its charter, May 8, 157 <5, from the emperor Maximilian II 
It was munificently endowed by the founder and by his son , and 
Its “Convictonum,” or college for poor students, expended m the 
course of 30 years no less than 100,000 thalers, an extraordinary 
expenditure for an institution of such a character in those days 
Distinguished by its comparatively temperate maintenance of the 
Lutheran tenets, it attracted a considerable concourse of students, 
especially from the upper classes Until suppressed m 1809, Helm 
stedt enjoyed the special and powerful patronage of the dukes of 
Saxony 

Aitdorf* — The “Gymnasium Aegidianum^^ of Nuremberg, 
founded m 1526, and removed m 1575 to Altdorf, represents the 
origin of the University of Altdorf Altdorf was about the poorest 
university m Germany, and long one of the most eminent Its 
whole endowment never rose above £800 a year 

Giessen-— The conversion of Marburg into a school of Cal- 
vinistic doctrine gave occasion to the foundation of the Universi 
ties of Giessen and of Rmteln Giessen founded by the mir 
grave of Hesse Darmstadt, Louis V , as a kind of refuge for the 
Lutheran professors from Marburg, received its charter from 
the emperor Rudolph II (May 19, 1607) In 1625 the university 
was transferred to Marburg, in 1650 it was moved back again to 
Giessen 

Strasbourg* — ^The University of Strasbourg was founded m 
1621 on the basis of an already existing academy which, under the 
direction of John Sturm attracted students from ail parts of Eu 
rope, and especially from Portugal, Poland, Denmark, I ranee and 
England The method of Sturm’s teaching became the basis of 
that of the Jesuits, and, through them, of the public school in 
struction m England In 1621 Ferdinand IT conferred on this 
academy full pnvileges as a university In i68t StraKbourg be 
came French It was refounded by the emperor William I , and 
before the close of the century numbered over 1,100 students 
At the end of the i8th century it was distinguished by an intel- 
lectual activity with which the name of Goethe is connected, after 
Its reversion to Germany Since 1918 the university has again 
become French, and is now enjoying much prosperity 

Russian Universities^— At the beginning of last century 
Russia possessed but three universities — ^that of Moscow (i75S)» 
founded by the empress Elisabeth, of Vilna (1^7^) which was 
Polish, and of Dorpat (to-day Tartu) which wis virluallv Ger- 
man Alexander 1 founded the University of Kharkov (1804) for 
New Russia, that of Kazan (1804) for the countries about the 
Volga, but designed also for the populations of Finland and 
Siberia, and that of St Petersburg (1819) Each Of the foregoing 
SIX umvcraities had a definite distnct assigned to it, and as a 
further mcentive to the pursuit of academic studies, a ukaz pro- 
mulgated in 1809 proclaimed that m all appointments tb offiaal 


posts throughout the empire the holders of a university degree 
would receive the first consideration In 1832 the foundation of 
the St Wladimir university of Kiev absorbed the university at 
Vilna Odessa, founded m 1865, was designed to represent the 
university of New Russia Although at St Petersburg considerable 
attention was regularly given to the teaching of languages, espe 
cially those of Armenia, Georgia, and Tartary, the general status 
of the Russian universities continued, throughout the greater part 
of last century, exceptionally low, and m 1884 they were all recon 
stituted by the promulgation of a “universal code”, with this the 
statutes of the universities at Dorpat (j6‘^2) and Warsaw (1886) 
were essentially m agreement Ihe study of the Slavonic Ian 
guages received a considerable stimulus, especially when, by a 
decree m May 1887, the use of the Russian language was made 
obligatory m all places of instruction throughout the Baltic 
provinces 

The University of Tomsk m western Siberia, founded in 1888 
depended chiefly on a grant from the State, aided by private libtr 
ality After i860 the general influence of Dorpat rapidly spread 
far beyond the Baltic provinces while the number of students, 
which in 1879 was 1,106, rose to nearly 2,000 in 1882 In 1889 the 
Russification of the university went far to deprive the university 
of Its claim to be considered German Since the World War it 
has naturally become an Estonian university, and is now known 
as Tartu 

Helsingfors* — In 1826 the university at Abo m Finland was 
removed to Helsingfors, and still preserves the charter whereby 
m Its original home it had been constituted a university by Queen 
Christina and her chancellor, Oxenstierna in the year 1640 

Prague — At Prague, where a Czech university had been 
established on an independent basis, the German university began 
Its separate carter in the winter session of 1882-83 The German 
foundation retained certain revenues accruing from special en 
dowments, but the State subvention was divided between the 
two It IS still in existence, though the country is now Czecho 
Slovakia 

THE COUNTER.REFORMATION 

Bamberg — The earliest university whose charter represented 
the counter Reformation was that of Bamberg, founded by the 
prince bishop and opened Sept i, 1648 At first, however 
it comprised only the faculties of arts and of theology, to these 
was added in 1729, that of jurisprudence, and m 1764 that ot 
medicine The universit> library contains a lollection of manu 
scripts from some 30 suppressed monasteries convents, and 
religious institutions at the time of the ‘secularization ” 

Innsbruck* — ^The University of Innsbruck was founded in 
1672 by the emperor Leopold I In the following century, under 
the patronage of the empress Maria Theresa, it made consider- 
able progress, and received from her its ancient library and 
bookshelves m 1745 In 1782 the university was reduced by 
the emperor Joseph II from the status of a university to that 
of A lyceum, although retaining in the theological faculty the 
right of conferring degrees In 1791 it was restored to its pnvi 
leges by the emperor Leopold II 

Breslau — The University of Breslau wis founded by the em 
peror Leofiold I in 1 702 When I n denck the Great conquered 
Silesia m 1741, he look both the university and the Jesuits m 
Breslau under his protection, and when, in 1774 the order was sup- 
pressed by Clement XIV he established them as priests m the 
Royal Scholastic institute, at the same time giving new statutes to 
the university In 1811 the university was considerably augmented 
by the incorporation of that at Frankfurt on the Oder, and was 
ultimately reconstituted on lints similar to those of the newly 
founded University of Berlin 

Jesuit Influence in France —In no country was the infliicm ( 
of the B'suits on the universities more marked than in I ranee Thi 
civil wars in that country dunng the 30 years which preceded 
the close of the i6th century told with disastrous effects upon the 
condition of the University of Pans, and with the commence 
ment of the 17th century its collegiate life seemed at an end 
and its 40 colleges stood absolutely deserted To this state of 
afiairs the obstinate conservatism of the academic aulhonticb not 
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a little contributed The Jesuits did not fail to profit by this 
excessive conservatism on the part of the university, and during 
the second half of the i6th century and the whole of the 17th 
they had contrived to gam almost a complete monopoly of both 
the higher and the lower education of provincial France Their 
schools rose at Toulouse and Bordeaux, at Auch, Agen, Rhodez, 
Perigueux, Limoges, Le Puy, Aubenas, Beziers, Tournon, m the 
colleges of I landers and Lorraine, Douai and Pont k Mousson — 
plates l:>eyond the jurisdiction of the parlement of Pans or even 
of the Crown of France Their banishment from Pans itself 
had been by the decree of the parlement alone, and had never 
been confirmed by the Crown ‘ Lyons,” says Pattison, “loudly 
demanded a Jesuit college, and even the Huguenot Lesdiguieres, 
almost king m Dauphmd, was prepared to erect one at Grenoble 
The university was rescued from the fate which seemed to 
threaten it only by the excellent statutes given by Richer m 
1 «;q8 and by the discerning protection extended by Henry IV 

17TH AND 18TH CENTURY FOUNDATIONS 

Halle and Pietism. — But 1693 saw the foundation of the 
University of Halle, which has been described as “the first real 
modern university ” It originated in a Rttterschule for the sons 
of the nobility Leopold I granted (Oct 19, 1693) the requisite 
charter I he primary object m founding a university in Halle 
was to create a centre for the Lutheran party but its character, 
under the influence of its two most notable teachers, Christian 
Thomasius and A H Francke, soon expanded beyond the limits 
of this conception Thomasius and Francke had both been driven 
from Leipzig on account of their liberal and progressive tend 
cneies Ihomasius was the first to set the example, soon after 
followed by all the universities of Germany, of lecturing in 
the vernacular instead of in the customary Latin Francke, as the 
founder of that Pietistic school, exercised great influence Chris- 
tian Wolf, who followed Thomisius as an assertor of the new 
culture, was dnven from Halle by the accusations of the Pietists 
In 1740 however, he was recalled by Frederick II and rein 
St itecl Throughout the whole of the i8th century Halle was the 
leader of academic thought and advanced theology in Protestant 
Citrmany, although sharing that leadership, after the middle of 
the century with Gottingen 

Gottingen — The University of Gottingen (named after its 
founder, “Georgia Augusta’), was endowed with the amplest 
privileges is a university by George II of England, elector 
of Hanover Dec 7 1736 The university included all the 

ficulties, and two of its first professors — Mosheim, the eminent 
thtologiin, from Helmstedt and G L Bohmer the no less dis- 
tinguished jurist from Halle — together with Gesner the man of 
letters, it once established its reputation Not least among its 
attractions wis also its splendid library located in an ancient 
monastery ind now^ containing over 200 000 vol and 5 000 mss 
The Gottingen school of history became famous The labours of 
the professors at Gottingen esjiecially Putter, Gatterer, Schlozer 
md Spittlcr combined with those of Mascov at Leipzig did much 
tow irds promoting both a more catholic treatment and a wider 
scope The method of appointment of professors was reformed by 
the chief curator Munehhausen on lines similar to those already 
instituted in the universities of the Netherlands by Douza {qv) 

Erlangen — The University of Erlangen a Lutheran centre, 
w IS founded by 1 rederick margrave of Bayreuth Its charter 
was granted by the emperor Charles VII in 1743 In 1791, 
Vnsbach and Bayreuth having passed into the possession of Prus- 
sia, Erlangen also became subject to the Prussian Government 

THE 19TH CENTURY 

Extinction of German Universities During 1798«*i815.^ — 

The politual storms which marked the close of the i8th and the 
beginning of the 19th century gave the death blow to not a 
few of the ancient universities of Germany Mainz and Cologne 
ceased to exist in 1798, Bamberg Dillmgen and Duisburg in 
1804 Rintcln and Helmstedt m 1809, Salzburg in 1810, Erfurt 
in iSt6 Altdorf was united to Erlangen m 1807, Frankfurt on 
the Oder to Brcsliu in 1809, and Wittenberg to Halle m 1815 


The University of Ingolstadt was first moved m 1802 to Land 
shut, and from thence, m 1826, to Munich, where it was united 
to the academy of sciences which was founded m the Bavarian 
capital in 1759 Munster, m Prussia, which was constituted a 
umversity by Maximilian Frederick (elector and archbishop) m 
1771, was abolished in the year i8i8, but two faculties, those 
of theology and philosophy, continued to exist, and in 1843 it 
received the full privileges of a Prussian university, together 
with the designation of a royal foundation Of those of the 
above centres which altogether ceased to exist, but few were 
much missed or regretted — that at Mamz, which had numbered 
some 600 students, being the one notable exception The others 
had, for the most part, fallen into a perfunctory and lifeless mode 
of teaching, and, with wasted or diminished revenues and de 
dining numbers, had long ceased worthily to represent the func 
tions of a university Whatever loss may have attended their 
suppression was more thin compensated by the activity and 
influence of the three great German universities which rose m 
the last century 

Munich, after having been completely reorganized, soon be- 
came a distinguished centre o£ study in all the faculties, and 
Its numbers, allowing for the two great wars of 1866 and 1870 
continuously increased The eminence of its professoriate, among 
whom have been Dollmger Liebig, Schelling, Zeuss and Giese 
brecht, attracted students from all parts of Europe 

Berlin — The University of Berlin known as the Royal Fried 
rich Wilhelm university was founded in 1809, when Prussia had 
been reduced to the level of a third rate Power Under Wilhelm 
von Humboldt supported by Frederick William III , the prin 
ciples adopted in connection with the new seat of learning not 
only raised it to a foremost place among the universities of 
Europe, but also largely conduced to the regeneration of Germany 
It not only incorporated the famous “Academy of Sciences,” but 
expressly repudiated all attachment to any particular creed or 
school of thought It is the largest of the German universities 
numbering in 1927 10,426 regular students Berlin with its system 
of schools for special subjects offers great oppiortumties to spe 
cialist students 

Bonn — The University of Bonn, founded in 1818 and also by 
Friednch Wilhelm III thus became known as the Rhenish Fried 
rich Wilhelm university The king summoned to his aid the best 
available talent, including Niebuhr, A W von Schlegel, with C F 
Nassc in medicine and G Hermes in theology In the last named 
faculty It combined the opposed schools of theological doctrine of 
the Evangelical (or Lutheran) and of the Roman Catholic Church 

In 1878, a comparison of the numbers of the students m the dif 
ferent faculties in the Prussian universities with those for the year 
1867, showed a remarkable diminution in the faculty of theology 
amounting m Lutheran centres to more than one half, and in 
Catholic centres to nearly three fourths In junsprudence there 
was an increase of nearly two fifths, m medicine a decline of a 
third, and m philosophy an increase of one fourth 

HOLLAND AND BELGIUM 

Leyden.^ — ^The earliest, that of Leyden, founded in 1575, com 
memorated the successful resistance of the citizens to the Spanish 
forces under Requesens Throughout the 17th century Leyden was 
distinguished by its learning, the ability of its professors, and the 
shelter it afforded to the more hberal thought associated at that 
penod with Arminianism Much of its early success was owmg to 
the wise provisions and the influence of the celebrated Janus 
Douza Douza, m fact, did for Leyden and the Dutch, what 
Munehhausen afterwards did for Gottingen and the German uni- 
versities The appointment of the professors at Leyden was 
vested m three (afterwards five) curators, one of whom was 
selected from the body of the nobles, while the other two were 
ap^inted by the States of the province — the office being held for 
nine years, and eventually for hfe With these was associated the 
mayor of Leyden for the time being Leyden secured and has 
maintained a very high reputation for scientific work Other 
Dutch universities with a famous history are Franeker (founded 
1585), Harderwyk (founded 1600), Groningen (founded 1614) 
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and Utrecht (founded 1634), the latter being a great tfesort in 
the 1 8th century for English students Amsterdam is a 19th 
century foundation dating from 1882 

Ghent and Li6ge — Ihe Universities of Franeker and Harder- 
wijk were suppressed, and those of Ghent and Li^ge created in 
1815, while a uniform constitution was given to Dutch and Bel- 
gian universities It was provided that there should be attached to 
each a board of curators, consisting of five persons, “distinguished 
by their love of literature and science and by their rank in soci- 
ety,” io be nominated by the king When, however, Belgium was 
created as a separate kingdom, further changes took place in the 
latter country At Louvain, the chief Catholic centre, the facul- 
ties of law, medicine and philosophy had already, m 1788, been 
removed to Brussels 

Brussels. — In 1834 Brussels was constituted a free and inde- 
pendent university with a new fourth faculty of natural science, 
and supported mainly by contributions from the Liberal party 
Having, however, no charter, it continued incapable by law of 
possessing property Louvain and Brussels thus came to represent 
the two chief political parties m the realm, while the Universities 
of Ghent on the Scheldt and Li^ge on the Meuse recruited their 
students mainly from the two chief races — the Flemish and the 
Walloon For the struggles which arose over the Flemicisation of 
the University of Ghent in the present century see Belgium 
In Holland, on the other hand where no such marked racial 
differences exist, the Universities of Groningen, Leyden and 
Utrecht have been assimilated (1876) in constitution, each being 
administered by a consistory of five rectors with a senate com- 
posed of the professors in the resioective faculties 

UNIVERSITIES OP SWEDEN AND NORWAY 

The Royal university of Uppsala, whose foundation as a 
Utidtum generale was sanctioned by Pope Sixtus IV m 1477, was 
roused to new life m the 17th century by the introduction 
of the Cartesian philosophy In the i8th century lectures 
began to be delivered in Swedish, while the mediaeval divi- 
sion of the students into “nitions” continued, as at Lund, until 
the second quarter of the 19th Gothenburg on the other hand, 
with Its society of science and literature, dating from 1841, has 
represented rather a popular institution, existing independently 
of the State, maintained chiefly by private contributions, and gov- 
erned by a board called the Curat anum For a long time it was not 
empowered to hold examinations Stockholm (1878) still remains 
a gymnasium, but its curriculum is, to a certain extent, supple 
mented by its connection with Uppsala, from which it is little 
more than 40 m distant by rail The University of Christiania 
(now Oslo), in Norway, founded in 1811, and the Swedish univer- 
sities are strongly Lutheran in character, and all alike are closely 
associated with the ecclesiastical institutions of the Scandinavian 
kingdoms The same observation applies to Copenhagen — ^where 
the labours of Rask and Madvig raised the reputation of the 
university for learning 

The royal university of Kiel was founded in 1665 by Duke 
Christian Albrecht of Holstein (who himself assumed the office 
of rector), with faculties of theology, law, medicine ind phil- 
osophy After the incorporation of Schleswig-Holstein with the 
kingdom of Prussia it made a marked advance In the latter half 
of the last century it became famous as a school of chemistry, 
physiology and anatomy, while its hbrary, m 1904, exceeded 
^50,000 volumes 

PRANCE IN THE 18TH AND 19TH CENTURIES 

University of Paris from the 17th Century — ^The Umver 
sity of Paris, indeed, was distracted, throughout the 17th century, 
by theological dissensions— -in the first instance owing to the strug- 
gle that ensued after the Jesuits had effected a footing at the 
College de Clermont, and subsequently by the strife occasioned 
by the teaching of the Jansemsts Towards the close of the cen- 
tury a certain revival took place, and a succession of illustnous 
names— Pourchot, Rollm, Grenan, Coffin, Demontempu3rs, Cre- 
vier, Lebeau— appear on the roll of its teachers But this improve- 
ment was soon mterrupted by the controversies excited by the 


promulgation of the bull Umgenitus m 1713, condemning the 
tenets of Quesnel At last, in 1762, the parlement of Pans issued 
a decree (Aug 6) placing the colleges of the Jesuits at the disposal 
of the university, and this was immediately followed by another 
for the expulsion of the order from Pans, the university being 
installed in possession of their vacated premises Concurrently 
with this mtdsure, both history and natural sdenet begin to bt 
eultivated with i certain sucicss Ihen canit the 1 rtnth Revolu 
tion On Sept 15, 1793, the universities and colleges throughout 
Franee, together with the faculties of theology, medicine juris 
prudence ind arts, were abolished b> a decree of the convention 
and the whole system of national education ma> be said to have 
remained in abeyance, until, in i8ob, Napoleon I promulgated 
the scheme of which many of its features still exist The whole 
system of education, henceforth called the University of France 
and including both secondary and primary, was made subject to 
the control and direction ot the St ite All I ranee was divided into 
17 districts, designated “academies,” each administered by its 
own rector and council, but subject to the supreme authority of 
the minister of public instruction and representing certain facul 
ties which varied at different centres, in conformity with the new 
scheme of distribution for the entire country 
Lille, Lyons and Rcnne8.^While three new “academies” — 
those of Lille, Lyons and Rennes — date their commencement from 
1808, many of the pre existing centres were completely suppressed 
In some eases, however, the effacement of an ancie nt institution 
was avoided by investing it with new importance, is at Grenoble , 
in others the vacated premises were appropriated to new uses con- 
nected with the department, as at Avignon, Cahors and Perpignan 
Institution of “Free Faculties In 1895 the Government 
was prevailed upon to sanction the institution of certain “free 
faculties ” as they were termed, to be placed under the direction 
of the bishop, and depending for support upon voluntary con 
tnbutions, and each including a faculty of theology the best 
known being those of Pans and Lille The faculty at Marseille, 
already mentioned, was now called upon to unite with the 
Academic of Aix its faculties being restricted to mathematics and 
natural science (including a medical school) while faculties of law 
and philosophy were fixed at Aix, which possesses also the umver 
sity hbrary properly so termed In the capital itself, the Um 
versity of Pans and the f cole Pratique dcs llautes Etudes carried 
on the work of higher instruction indtpendentl> of each other — 
the former with faculties ot Protestant theology, law, medicine, 
science letters and chemistry, distnbuted over the Quartier Latin, 
the latter with schools of mathematics, natural science, history, 
philology, and history of religions centred at the Sorbonne 
In 1896, the higher education of France was decentralized and 
the existing acidtmies consisting of isolated faculties were con 
verted into regional universities while the Sorbonne, from being 
the University of France became the University of Pans 
The total number of universities, including that of Alger, was 16 
(since increased to 17 by the recovery of Strasbourg) 

College dc France — The College de Frinee founded in the 
1 6th century by Irancis I , was from the first regarded with hos- 
tility by the Sorbonne As a school of gratuitous instruction in 
Latin, Greek and Hebrew, it not only held its ground but at the 
Revolution ultimately survived the universities As reconstituted 
in 1831 It became chiefly known as an institution for the instrue 
tion of adults, and its staff of professors has comprised from time 
to time the names of not a few of the most distinguished scholars 
and men of sc ence m the country 
Switzerland — In Switzerland the universities shared in the 
conflicts handed down from the days when the Helvetic republic 
had been first created In 1832, Basle having joined the League of 
the Catholic Cantons the Confederates divided the canton into 
two, and agreed to raise the flounshmg Hothschule which already 
existed at 7 unch, to the rank of a university — a measure which 
may be said to mark a turning point and a new epoch in the his 
tory of the higher education of the republic Ihe gymnasium 
of Berne, originally established under the teaching of Ulnch 
Zwingli, developed, in 1834, into a university with all the facul- 
ties As early as 1586 Lausanne had been a noted school for the 
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education of Protestant ministers, but it was not until 1806 Uiat 
chairs of philosophy and law were established, to which those of 
natural science and literature were added m 1836, and, somewhat 
later, that of medicine It was not, however, until 1891 that 
Lausanne was formally constituted a university At Geneva, the 
famous academy of the i6th and 17th centuncs, long distinguished 
as a centre of Calvinisiic leiching, liecame merged, in 1876, m a 
university, where the instruction (given mainly in the French 
language) was carried on by a staff of 41 professors With this 
was also incorporated an earlier school of science, in which De 
Saussure and De Candolle had once been teachers Fnbourg, 
founded m 1889 began with only two faculties — those of law and 
philosophy, to which one of theology was added in the following 
year 

Spain. — In Spain, by the act of 1857, the system was placed 
under the control of the minister of education, while the king 
dom was divided into ten university districts — Madrid, Bar 
celona, Granada, Oviedo, Salamanca, Santiago, Seville, Valencia, 
Valladolid and Saragossa — the rector of the universities in each 
distnct representing the chief authority The degrees to be con- 
ferred at each were those of bachelor, licentiate and doctor Each 
university received a rector of its own, selected by the Govern- 
ment from among the professors, and a precise plan of instruction 
was prescribed in which every hour had its appomted lecturer and 
subject Philosophy, natural science, law and medicine were to be 
studied at all these universities, and at the majority a school of 
chemistry was subsequently instituted But at Salamanca, Val- 
ladolid, Seville and Saragossa no school of chemistry was insti- 
tuted, and at the first three that of medicine ultimately died out 
No provision was made for instruction in theology, this being 
relegated to the seminaries in the episcopal cities The University 
of Manila, in the Philippines was opened m 1601 as a school for 
the nobility, and ten years later the famous College of St 
Thomas was founded by the Dominican order , but it was not until 
1857 that the university, properly speaking, was founded by royal 
Spanish decree 

Austria Hungary and Vienna — In pre war Austria the uni 
versitics were largely modelled on the same system as those of the 
German empire Vienna has long been chiefly distinguished for its 
school of medicine which enjoyed m the hst century, a reputa 
tion almost unrivalled m Europe The Umversity of Graz, 
the capital of Styria, was founded in 1586, and has long been 
one of the most flourishing centres with nearly 2,000 students, 
chiefly in law and philosophy The University of Salzburg, 
founded in 1623, was suppressed in i8io, that of Lemberg 
(Lwow), founded in 1784 by the emperor Joseph II, was re- 
moved, m 1805, to Cracow, and united to that university In 1816 
It was opened on an independent basis In the bombardment of 
the town in 1848 the university buildings were burnt down, and 
the site was changed to what was formerly a Jesuit convent 
Lwow IS now Polish 

Budapest, Klausenburg (Cluj) and Agram — The universi- 
ties of the Hungarian kingdom before the World War were three 
in number — Budapest, originally founded by Tyrnau m 1635, 
under the auspices of the Jesuits, now possessing four faculties — 
theology, junsprudence, medicine and philosophy, Kolozsvar 
(Klausenburg), once the chief Magyar centre, founded in 1872 
and compnsing four faculties but where mathematics and natural 
science supply the place of theology It is now known as Cluj, 
and is in Rumania Zdgrdb (Agram), the Slovak university, now 
in Yugoslavia, originally founded by Maria Theresa in 1776 and 
reopened in 1874 with three faculties viz junsprudence the 
ology and philosophy The chief centre of Protestant education is 
the college at Debreczen, founded in 1531 which, in past times, 
was not infrequently subsidized from England In 1914 it was 
raised to the dignity of a university 

Japan — In Japan there are two imperial umversities — Tokyo 
(1868) and Kyoto (1897) — ^the former representing the union of 
two pre-existing foundations, on which occasion it was placed 
under the control of the minister of instruction with yearly grants 
from the Treasury Kyoto was formed out of four previously 
existing colleges of law, medicine, science and engineering The 


numberVf universities in the country has since been considerably 
augmented 

Athens. — The ‘‘National Umversity” of Athens (founded May 
22, 1837) was modelled on the umversity systems of northern 
Germany It originally included only four faculties, viz » theology 
junsprudence, medicine and philosophy, to which one of applied 
mathematics was subsequently added 

Rumania, Bulgairia and Turkey— The University of Jassy 
(i860) in Rumama, was founded by its ruler, Prince Cuza, and 
together with the newly founded University of Bucharest, received 
Its completed organization m 1864 Both were constituted State 
institutions and were represented m the senate, although not re 
ceivmg any fixed revenues from the Government Its students 
are instructed and examined gratuitously The Umversity of 
Czernowitz (Cern&uti), founded in 1875, is now Rumanian In the 
University of Sofia (1888) in Bulgaria, faculties were established, 
in the course of the ensuing four years, of histdry, philology, 
physics, mathematics and jurisprudence, the mam object m view 
being the training of competent teachers of schools and of law 
yers, and affording them the means of gaimng an intelligent in 
sight into the real wants of the native population The University 
of Constantinople (or Stambul) was founded, m 1900, at the 
jubilee festival m honour of the sultan’s succession to the throne 
It includes five faculties, with a school of dentistry 

South America. — The beginnings of the University of Monte 
video go back to 1840 Its importance, however, dates from the 
foundation of a medical school in 1876 faculties in law and 
mathematics were subsequently added, and, still later, one in 
architecture The National university of La Plata was opened 
(1905-08) in the city of that name, under the auspices of the 
University of Philadelphia — university extension being a feature 
It possesses to day eight faculties — ^law, mathematics, medicine 
natural science, veterinary science, agriculture and art It con 
tamed, in 1825, nearly 2,000 students The Central university of 
Venezuela goes back to the old Spanish days, having been founded 
in 1725 For a long time it was httle more than a branch of the 
royal Spanish academy for education in the Spanish language 
It now consists of four schools in mathematics and science, law, 
medicine and pharmacy The largest umversity m Argentine is 
the National university at Buenos Aires, founded m 1920 It has 
SIX faculties and a large array of professors and over 8,000 
students Rio Janeiro university was founded m 1920 out of two 
existing faculties in medicine and law Lima university has a long 
and interesting history In 1553 it was a Dominican seminary 
In 1574 It was separated from the Order and became an mdepen 
dent establishment for students in philosophy and theology In 
1633 medicine was added To-day it has over 1,000 students 
Santiago, m Chile, which dates back to 1743, bas five faculties 
The Central university of Ecuador, founded towards the end of 
the 1 8th century, was reorgamzed m 1895 It possessed 303 stu 
dents m 1925 Other South American universities are Cordobv 
(Argentine) which goes back to 1613, with three faculties, La Paz 
and Sucre (Bolivia) each with three faculties, Asuncion (Para 
guay) with two The Nazional Universidad de Litoral (at Santa 
r6, Argentine) founded in 1920, has faculties in law, chemistry 
and agriculture This list is not exhaustive and it is difficult in 
some cases to assess the standard of work in some of the univer 
sities given above 

Central America and West Indies. — ^Havana university was 
created m 1728, but its present activities date from 1900, when it 
was refounded There are three faculties m letters and science 
medicine and pharmacy, and laW 

GREAT BRITAIN AND IRELAND MODERN TIMES 

The Cambridge Platonist Movement.— After the Reforma 
tion Cambridge had become the centre of a remarkable movement 
(a reflex of the influence of the Cartesian philosophy), which at 
tracted for a time considerable attention Its leaders, known as 
the Cambndge Platonists, among whom Henry More and Cud 
worth were especially conspicuous, were men of high character 
and great learning, although too much under the influence of an 
ill rcstramed enthusiasm and purely speculative doctrines The 
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Spread of tbe Bacoiuan piulosot^hy^ and the example of i succes 
sion of eminent saehtihc thinkers, among whom were Isaac Bar- 
row, master of Trinity (i673-77)» the two Lucasian professors, 
Isaac Newton (prof 1669-1702) and his successor WilUam Whis- 
ton (prof 1702-11), and Roger Cotes (Plumian prof 1707-16), 
began to render the exact sciences more and more an obiect of 
study, and the institution of the tripos examinations in the course 
of the first half of the i8th century estabhshed the reputation of 
Cambridge as a school of mathematical science At Oxford, where 
the study had, m turn, declined, and where the statutable require- 
ments with respect to lectures and exercises were suffered to fall 
into neglect, academic culture declined But m the 19th century 
the range of studies was extended both at Oxford and Cambridge, 
written examinations took the place of the often merely formal 
vtva voce ceremonies , at Cambndge the study of the classics was 
raised, in 1824, to the dignity of a new tnpos The number of 
the students at both universities increased, the matriculations at 
each rising to over 400 The recommendations of the Royal Com- 
mission of 1830 were not all earned into effect, but the profes 
senate was considerably increased, reorganized and re-endowed, 
by means of contributions from colleges The colleges were 
emancipated from their mediaeval statutes, were invested with 
new constitutions, and acquired new legislative powers The 
fellowships were almost universally thrown open to ment The 
great mass of vexatious and obsolete oaths were swept away, 
and, though candidates for the M A degree and persons elected 
to fellowships were subjected to a religious test, it was abolished 
for matnculation and the B A 

In 1869 non collegiate students were admitted at Cambridge 

The entire abolition of tests followed After being rejected on 
several occasions in parliament, it was eventually earned as a 
Government measure, and passed the House of Lords m 1871 

Reforms of 1877 *— In. 1877 the reports of two new commissions 
were followed by the diversion of a certain proportion of the 
revenues of the colleges to the uses of the university, especially 
with a view to the encouragement of studies m natural saence, 
the enforcement of general and uniform regulations with respect 
to the salancs, selection and duties of professors, lecturers and 
examiners, the abolition (with a few exceptions) of all clcncal 
restrictions on headships or fellowships, and the limitation of 
fellowships to a uniform amount 

A remarkable increase in numbers followed at both universities, 
especially at Cambridge, where the number of undergraduates, 
which m 1862 was 1,526, rose in 1887 to 2,979 In the academic 
year 1862-63 the number of matriculations was 448, and m 1906- 
07, 1,083 The 22 universities and colleges have since been affili- 
ated to the university, including many institutions throughout the 
empire The general effect of the reforms inaugurated m 1877 has 
been the conversion of the college teaching staff into a permanent 
profession, and the growth of a resident and working university 
professonate At the same time there has been a gradual growth 
of “inter-collegiate lectures ’’ At Oxford nearly all honour lectures 
given by college tutors and lecturers were thrown open to all 
members of the university the college tutor was recognized by 
the university as a teacher in the faculty to which he belonged 
while boards of faculties were instituted At Cambridge the 
system of mter collegiate lectures has been developed At both 
the old English universities the great widening of the courses of 
study open to senior students (honours men), which began about 
the middle of the 19th century, has been continued For more 
recent developments see Cambridge University and Oxford 
University 

Burhanir— For the University of Durham founded m 1657 by 
Cromwell ^ee Durham In 1871 the corporation of the university, 
m conjunction with some of the leading landed ]>roprietors in 
lh<g adjacent counties, founded a college of physical science 
at Newcastle-upon-Tyne, subsequently designated Armstrong 
college, and designed to teach scientific principles m their appli 
cation to engineeting, mining^ manufactures and agriculture 
Students who had passed the required examinations were made 
adtnissibjle as associates in physical science of the university There 
is also at 'Newcastle the College of Medicine 


Uaiversity of Londoii— The University of London had its 
origin m a movement initiated m the year 1825 by Thomas Camp 
bell, the poet, in conjunction with Henry (afterwards Lord) 
Brougham, Josej^ Hume and influential Dissenters The first 
counal, appointed Dec 1825, comprised names representative of 
nearly all the religious denominations, including (besides those 
above mentioned) Zachary Macaulay, George Grote, James Mill, 
William Tooke, Lord Lansdowne, Lord John Russell and the duke 
of Norfolk On Feb ii, 1826, the deed of settlement was drawn 
up, and in the course of the year 7 ac , constituting the site of 
Umversity college, were purchased, the foundation stone of the 
new buildings being laid by the duke of Sussex on April 30, 1827 
In Oct 1828 the college was opened as the University of London 
King’s college (incorporated Aug 14, 1829), opened Oct 8, 
1831, was designed to combine with the original plan instruction 
m ‘‘the doctrines and duties of Christianity, as the same are in 
culcated by the United Church of England and Ireland ” In 1836 
It was decided to dissociate the University of London from Uni 
versity college as a “teaching body,” and to limit its actions 
simply to the institution of examinations and the conferring of 
degrees — the college itself receiving a new charter, and being 
thenceforth designated as University college, London, while the 
rival institution was also incorporated with the university, and was 
thenceforth known as King’s college, London The charters of 
the University of London and of University college, London, were 
signed on the same day, Nov 28, 1836 In 1869 both the colleges 
gave their adhesion to the movement for the higher education of 
women which had been initiated elsewhere and m 1880 women 
were, for the first time, admitted to degrees 

By the University of London Act, 1898, and the statutes of the 
commissioners named therein (issued in 1900), the University of 
London was reconstituted For its rapid development since this 
reorganization see the section under London 

The University of Manchester. — ^The Owens college, Man 
Chester — so called after its original founder — was founded on 
March 12, 1851 This formed the nucleus of the university which 
received its charter on Apnl 20 1880 as the “Victoria University 
of Manchester” Since then Liverpool (g v ) (1881) and Leeds 
(gv) (1904), the Mason University college at Birmingham 
(1900) and the University college at Sheffield (1905) have 
attained university rank 

Scottish Universities. — In 1747 an act of parliament was 
obtained for the union of the two colleges of St Salvator and 
St Mary In 1880 the university college at Dundee was instituted 
as a general school both of arts and sciences in similar connection 
Glasgow, in the year 1577, received a new charter, and its history 
from that date down to the Restoration was one of almost con 
tinuous progress The re establishment of episcopacy however 
involved the alienation of a considerable portion of its revenues, 
and the consequent suspension of several of its chairs With the 
Revolution of 1689 it took a new departure, and several additional 
chairs were created The act of 1858 made great changes m all the 
four universities In Aberdeen, King’s college and Manschal 
college, with their independent powers of conferring degrees, were 
amalgamated In Glasgow the distribution of the “nations” was 
modified in order more nearly to equahze their respective numbers 

A complete transformation of both the organization and the 
curriculum of each university was effected by the commission of 
1889 government was transferred from the senatus to the 
courts, which were further to include representatives from the 
senatus, the gem ral councils of graduates, and the municipality 
within which the umversity is situated The principal the lord 
rector, his assessor, the chancellor’s assessor, and the lord provosts 
of the cities of Aberdeen, Edinburgh and Glasgow, and the pro 
vest of St Andrews iKo ba\e seats in the courts of their respective 
universities The provost of Dundee occupies a seat m the um 
versity court of St Andrews To the court is entrusted the man 
agement of the property and finances, and, in most cases, such 
patronage as does not belong to the Crown, but, in the case of 
Edinburgh, the patronage of some of the older chairs is m the 
hands of a body of curators Disciplinary powers are retained by 
the senatus and the general council remains as under the act of 
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1858, a purely advisory body Another advisory body — the stu- 
dents^ representative council — ^was added by the commission Hie 
curriculum of all the faculties (except divinity) was reorganized, 
the most important alterations consisted m the abolition of the 
once sacred six as compulsory subjects m arts (Latin, Greek, 
mathematics, natural philosophy, logic and moral philosophy) The 
curriculum was greatly widened, an elaborate scheme of “options** 
introduced and a new system of honours degrees was estabhshed 
The length of residence required was reduced from four years to 
three, and the courts were empowered to institute summer ses- 
sions, and to admit women to lectures and degrees in all faculties 

There has been, since the act of 1858, a great development of 
univeisity life m Scotland All the four universities of Scotland 
were aided from time to time in the last century by grants from 
Government, and in 1905 received a material addition to their 
resources by the donation of £2,000 000 from Mr Carnegie 

Trinity College, Dublin — Trinity college Dublin, was 
founded in 1591 A royal charter nominated a provost and a 
minimum number of three fellows and three scholars as a body 
corporate The first five provosts of Trinity college were all 
Cambridge men and under the influence of Archbishop Loftus, 
the first provost, and his successors, the foundation received a 
strongly Puritan bias but the policy of Laud and Wentworth was 
to make the college more distinctly Anglican as regards its tone 
and belief At the Restoration its condition was found to be that 
of a well ordered home of learning and piety, with its estates well 
secured and its privileges unimpaired Under Bishop Jeremy 
lavlor who succeeded to the vice chancellorship its progress in 
learning was considerable, and the statutes underwent a further 
modification Prior to the year 1873 the provostship, fellowships 
and foundation scholarships could be held only by members of 
the Church of Ireland but all such restrictions were abolished by 
Act 36 Vict c 21 Other university institutions estabhshed in Ire- 
land were the Queen’s university (founded 1830), reconstituted in 
1880 as the Royal University, and the Queen s colleges at Belfast, 
Cork ind Galway founded in Dec 184=; A scheme for the re 
organisation of university education in Ireland put forward by 
James Bryce in 1907 failed of acceptance Eventually Augustine 
Birrell carried a measure by which Trinity college was left intact, 
while two new universities were created one in Dublin (to day 
the National University of Ireland) and one in Belfast, the for- 
mer involving the erection of another college (towards the expense 
of which the Ciovernment was pledged to contribute) and the in- 
corporation of the Queens colleges at Cork and Galway, while 
the college m Belfast was to form the nucleus of the second uni- 
versity Ihe new university in Dublin had a nominated senate of 
35 members, of whom the great majority were Roman Catholics, 
that of Beltast had a similar body, of whom all but one were 
Protestants In all these new centres there were no rehgious tests 
cither for professors or students 

Welsh Universities — ^The Universitv of Wales which re 
ceived the ro>al charter in 1893, is composed of the umversity col- 
leges of Aberystwyth, Bangor Cardiff, and Swansea (added in 
1920) St Divid s college at Lampeter was founded in 1822 for 
the purpose of educating clergymen in the principles of the estab 
hshed Church of England and Wales mainly for the supply of the 
Welsh diocests but although affiliated to both Oxford and Cam- 
bridge, retained its independence and also the right of conferring 
the degrees of bachelor of arts and of divinity Bangor, in North 
Wales, on the other hand which received its charter in 1885, is 
designed to “provide instruction in all the branches of a liberal 
education except theolog\ ’ (J B Mu , C Br ) 

THE UNITED STATES 

History — Tht first while settlers who tame to North Amenta 
were typical representatives of those European peoples who had 
made more progress m civilization than any other in the world 
Those settlers, m particular those from England and from Hol- 
land, brought with them the most advanced ideas of the time on 
the subject of education The conditions of life in the New 
World emphasized the need of schools and colleges, and among 
the earliest public acts of the settlers were provisions to establish 


them Vhe General Court of Massachusetts in 1636 made the 
first appropnation for what was to become Harvard college, tak 
mg Its name in honour of the minister, John Harvard, who died 
in 1638, leaving his library and one half of his property, having 
a value of £800, to the new institution 

Through religious zeal or philanthropy colleges were founded 
as far south as Virginia, and no fewer than ten of these institutions 
were m operation in 1776 Their present names and the dates of 
their foundation are Harvard university (1636) , College of Wil 
liam and Mary (1693), Yale university (1701), Princeton uni 
versity (1746), Washington and Lee university (1749), Um 
versity of Pennsylvania (1751), Columbia university (1754), 
Brown university (1764), Rutgers college (1766), and Dan 
mouth college (1770) 

These colonial colleges, though in some cases m receipt of 
money grants from Governments, had owed their origin to pnvate 
initiative and were privately controlled The 19th century was 
to see the growth of a different group, the State tax supported 
universities, destined to become one of the important and charac 
tenstic American types While some of these institutions had 
their beginning m the i8th century (North Carolina, estabhshed 
1789, opened 1795), the most notable early example of this type 
was the Umversity of Virginia which, through the influence of 
Thomas Jefferson was established by legislative act in 1819 
though not opened until 1825 By 1894 all States south and west 
of Pennsylvania had established such universities, and in 1917 
Rutgers university was designated as the State University of New 
Jersey The only States not having State tax-supported umversi 
ties are Massachusetts, Rhode Island Connecticut, Pennsylvania 
and New York The distinguishing characteristics of the typical 
State tax supported university are (i) creation and direct sup 
port by the State government, (2) absence of any denominational 
control, (3) the State’s share in the selection of trustees, (4) 
free, or nominal, tuition to students living within the State 

Another group of colleges which developed during the 19th 
century was the Land Grant colleges (g v) which owed their 
existence to the Morrill Act, passed by Congress m 1862 This 
act gave to the States a large amount of public land, 30,000 ac 
for each member of congress from the State, for the establishment 
of colleges of agriculture and mechanic arts Such colleges were 
to be started by 1874 fiut the exact method of their creation was 
left to the States which met the problem m different ways In ib 
States, the appropriation was added to the endowment of the 
State universities, in three, Massachusetts, New Jersey and New 
York it was turned over to endowed institutions the Massa 
chusetts Institute of Technology, Rutgers college and Cornell 
umversity The remaining States established new institutions 

Meanwhile colleges for women (vee Women's Colleges) had 
been growing up since the middle of the second quarter of the 
century Though women were not entirely excluded from existing 
colleges — Oberlm was co educational from its establishment in 
1833 — ^the opportunities open to them were so limited that their 
demand for college training could be met only by the formation 
of new institutions The foundation of Mount Holyoke seminar) 
in 1837 followed by that of Elmira college in 1853 Vassar 
(incorporated 1861 opened 1865) dates from the Cml War, and 
after it came Wells (1868), Wellesley (1871, 1875), Smith 
(1871, 1875), Hunter (1871), Bryn Mawr (1881, 1885), etc, all 
established as independent colleges Barnard college (1889, m 
corporated in the Educational System of Columbia umversity m 
1900) and Radcliffe (1879, affiliated with Harvard in 1892) are 
examples of a different type the college for women estabhshed in 
a university parallel to a college for men Michigan, Illinois 
Missouri and Cihfornia began to admit women in 1870, and 
now no State tax supported university is entirelv closed to women 
though Virginia admits them to graduate and professional courses 
only Of the endowed universities, Cornell admitted women by 
1872 and Stanford and Chicago have been co-educational from 
their beginning In 1926 the number of women studying m 
American colleges and universities was 313,163, te, 38% of the 
tola! number of students This number included 247,793 under 
graduates 12341 graduate students and 5823 in professional 
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schools of law, medicme, education, etd 

The last quarter of the 19th century saw the growth of an- 
other type of university — that endowed by individual munificence 
Cornell university was founded with an original gift from Ezra 
Cornell of $500,000, later increased through other gifts and 
profits on the sale of land scrip which Mr Cornell bought for the 
university, to $5,381,925 As Cornell receives State aid for three 
of its colleges and is also a Land Grant college it is not a 
typical example of the endowed institution Johns Hopkins uni- 
versity, opened 1876, was founded by Johns Hopkins, a merchant 
of Baltimore, who bequeathed $700,000 for the establishment of 
a university and a hospital Leland Stanford Jr university was 
founded by Senator Stanford, of California with a gift (1885) 
of 90,000 ac of land in California, this initial gift was later m 
creased by his bequest and by deeds from Mrs Stanford, to a 
total endowment of more than $25,000,000 An outstanding ex- 
imple IS the University of Chicago (incorporated 1890) to which 
John D Rockefeller, from 1889 to 1910, has given a total of 
$34,708,375 A more recent instance of large endowment is Duke 
university, for which in 1924 Mr J B Duke made a large gift 

Organization and Work — The American college, although 
it IS the outgrowth of the English colleges of Oxford and of Cam- 
bridge, has developed into an institution which hi« no counterpart 
m Europe The college course of study, at first three years in 
length, was soon extended to four years, and the classes are uni- 
formly known as the freshman, the sophomore the junior and the 
senior The triditional degree which crowns the college course is 
that of Bachelor of Arts (A B ) The studies ordinarily insisted 
on m the case of candidates for this degree are Latin, Greek, 
mathematics, English, philosophy, political economy, history, at 
least one modern European language (I rench or German) and 
at least one natural science The degrees of Bachelor of Science 
(B S ), Bachelor of Philosophy (Ph B ), and Bachelor of Letters 
(B L ) are conferred by some colleges up>on students who have 
pursued s>stematie courses of study which do not include Greek 
or the Latin required for the degree of Bachelor of Arts 

Fach college, however small or ill equipped, exercises a help- 
ful local influence Seventy live per cent of all college students 
attend an institution within their own States Few colleges have 
a national constituency, and even m these cases an overwhelming 
preponderance of the students come from the immediate neigh- 
bourhood This explains, in a measure the powerful influence 
^vhlch the college has exercised in the life of the nation While 
hardly more than one m a hundred of the white male youth of 
the country has had a college education, yet the college graduates 
have furnished more than one-half of all the presidents of the 
United States, most of the justices of the Supreme Court, about 
one half of the cabinet officers and United States senators, and 
nearly one third of the House of Representatives Before the 
Revolution ii colleges were founded From 1776 to 1800, 12 
more were added, from 1800 to 1830, 33, from 1830 to 1865, 
180, from 1865 to 1899, 250, from 1900 to 1925, 75 Their 
standards, efficiency and equipment are very diverse, many of 
the so called colleges being less effective than some of the better 
organized secondary schools 

Putting aside tentative attempts to develop genuine uni- 
versity instruction much earlier, it may safely be said that the 
opemng of the Johns Hopkins university at Baltimore m 1876 
began the movement to organize carefully advanced study and 
research, requinng a college education of those who wish to enter 
upon it This is university instruction properly so called, and 
though found elsewhere it is given chiefly at 26 institutions 
University of California Catholic University of America, Univer- 
sity of Chicago, Clark university, Columbia university, Cornell 
university, Harvard university, University of Illinois, Indiana 
university, State University of Iowa, Johns Hopkins university, 
University of Kansas, University of Michigan, University of 
Minnesota, University of Missouri, University of Nebraska, Uni- 
versity of North Carolma, Northwestern university, Ohio State 
university. University of Pennsylvania, Princeton university, Le- 
land Stanford Jr university, University of Virginia Washington 
university, University of Wisconsin and Yale university All these 


institutions except the Catholic University of America, also mam 
tain colleges 

The combination of collegiate and university instruction under 
one corporation and one executive admimstr ition is distinctive of 
higher education in the United States and its chief source of 
strength The crowning honour of the university student is the 
degree of Ph D , although that of A M — obtainable m less time 
and much easier conditions — is also sought The minimum period 
of study accepted for the degree of PhD is two years after 
obtaining the bachelors degree, but m practice three, and e\tn 
four, years of study are found necessary In addition to carrying 
on an investigation m the held of his mam subject of study the 
candidate for the degree of PhD is usually required to pass 
examinations on one or two subordinate subjects, to possess a 
reading knowledge of French and German (often of Latin as 
well), and to submit — ^usually m printed form — the dissertation 
which embodies the results of his researches The methods of 
instruction m the universities arc the lecture, discussion and work 
m laboratory or seminar — the latter transplanted from the Ger 
man universities The degree of Master of Arts is conitrred upon 
students who, after one year of university residence and study 
pass certain prescribed examinations This degree, like those of 
D D , STD, and LL D , is often conferred b> colleges and 
universities as a purely honorary distinction The degree of Ph I) 
IS not so conferred any longer by the best unuersities 

Not a few of the universities maintain schools of law and 
medicine Harvard and Yale universities maintain schools of 
theology as well The learned publications issued by the univer 
sities, or under the direction of university professors arc of great 
importance, and constitute an imposing body of scientific litera 
ture The National and State Governments make increasing use 
of university officials for public service requiring sptciil training 
or expert knowledge In 1871-72 there were only 198 resident 
graduate (or university) students in the United States In 1897 

this number had risen to 4 392 
and m 1926 to 32 500 

Throughout the count rv, but 
csfiecially m the West and Micl 
die West, Junior colleges are be 
coming numerous Some of these 
institutions are derived from 
small colleges without support 
from taxation some of these 
colleges, finding themselves fi 
nancially unable to continue sat 
isfactonly the full four year 
course limit themselves to two 
years others more signilicanllv 
form the upward extension of the 
vigorous public high schools Of 
the 200 Junior colleges m the 
United States in 19.2, 125 were 
reorganized small colleges This 
BUILDING OF THE UNIVERSITY OF type Bot Only brings the oppor 
NORTH CAROLINA AT CHAPEL HILL tunity for higher cducation within 
^ ^ the reach of many who could not 

leave the immediate vicinity of their hpmes, but also reacts favour 
ably on the pupils and teachers of the secondary schools The 
college remains the most characteristic feature of education m the 
United States In 1926 there were enrolled S 9 SA^^ collegiate 
students as compared with 174 213 in 1910 
Professional Education — Schools for professional training 
have grown rapidly Whereas early in the 19th tcnlury profes 
sional education comprised little more than prcparition for the 
ministry, it now includes theology, medicine hw the profession 
of engineering, cducation, architecture, journalism, pharmacy 
business, library science and two offshoots of medicine— dentistr> 
and veterinary medicine 

The typical organization of the large university provides for 
a group of professional schools, sometimes in close conjunction 
with the rest of the university, occasionally scattered but under 
single university control I ormerly many professional schools 
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were separate institutions, but the tendency has been to decrease 
the number of independent schools until in most fields the uni- 
versity professional schools far outnumber the independent organ- 
izations Of the 44 dental schools reported on by the Carnegie 
Foundation in its survey (1926), 36 are connected with universi- 
ties Of the 71 medical schools to which the American Medical 
Association assigns the grade A, 61 are university schools The 
Federal Bureau of Education lists 144 law schools, of which 110 
are university schools 

Medicine. — ^The medical schools of the United States were 
slow to adjust themselves to the new conditions brought about 
by the growth of medical science They followed the model of 
continental Europe rather than that of Great Britain, in that the 
teaching was almost exclusively by lectures and imposed no def- 
inite requirement as to the preliminary education There was 
lacking also, for the most part, stimulating contact with colleges 
or universities of high academic ideals, and therefore there devel- 
oped an organization which lent itself readily to commercialism 
Later, however, medical teaching was revolutionized, and it now 
exemplifies the highest standards of professional education The 
rapid development of physiology and physiological chemistry, 
bacteriology, pathology and hygiene necessitated the enlargement 
of the curriculum to include these subjects Laboratory methods 
of teaching have been introduced Satisfactory preliminary edu- 
cation is held essential, and all recognized medical schools in 1926 
required of candidates for admission the completion of the four- 
year secondary school course and at least two years of college 
work, including physics, chemistry and biology 

Cornell, Western Reserve and Leland Stanford require three 
years of college for entrance, Harvard and Columbia a degree 
from, or two years of high rank in, a college or scientific school, 
Johns Hopkins and Chicago a bachelor’s degree or its equivalent 
Most significant of all, the student is again brought into intimate 
contact with the patient, hospitals and dispensaries are used as 
laboratories where the prospective physician may acquire skill in 
examining patients and familiarity with the manifestations of 
disease The degree of Doctor of Medicine is conferred on com- 
pletion of the medical course, which in nearly all schools is four 
years in length A few institutions require also, before granting 
the degree, a fifth year, spent as an interne in a hospital Advanc- 
ing educational requirements the consequently greater cost of 
medical training and the increasing knowledge and interest of 
the public in matters of public health combined to reduce the 
number of medical schools from its maximum of 162 in 1906 to 
80 in 1927, of medical students from 28 142 in 1904 to 19 532 in 
1926-27, of medical graduates from 5 747 in 1904 to more than 
4,000 in 1927 

Engineering^The beginnings of Americin technological 
training were made in a group of special schools, independently 
founded, such as the Massachusetts Institute of Technology, in 
Boston, and Stevens institute m Hoboken, N J Later the univer- 
sities eagerlv took up education in engineering developed elab- 
orate departments and offered the greatest variety of courses 
Engineering schools require of applicants for admission the com 
pletion of the four year secondary school course Instruction is 
largely by means of laboratory courses The degree of Bachelor 
of Science, with or without specification of the branch studied, 
IS commonly conferred after four years of college work The 
degrees of Civil Engineer, Mining Engineer and so forth are 
awarded for undergraduate work by some schools in place of the 
B Sc , by others reserved for more advanced study 

l>eiitistry.^--»S]nce 1900 there had been increasing uniformity 
among dental schools until, in 1921, all recognized schools re 
quired for admission at least the completion of a four ye ir sec- 
ondary school tours( and manv of them demanded in idditional 
collegiate vear of preliminary training, followed b> four full years 
of professional training The increasing recognition of the rela- 
tion of dental pathology to health and disease m the body as a 
whole tends to make dentistry a branch of the Study of medicine, 
and a leading group of dental schools decided to demand m 1927 
the same two years of collegiate preliminary training now required 
of medical students, followed by four years of dental training 


University Extension Work {see University Extension) 
Certain private corporations, not directly engaged in teaching, 
have influenced education m the United States The General Edu 
cation Board, for example, incorporated m 1903, employed the 
funds at Its disposal m assisting institutions of higher learning 
throughout the country, and m the Southern States it also pro 
moted the development of the secondary schools and the teach 
ing of agriculture Later it entered the field of medical education 
From 1902 to 1926 its total appropriations for ufiiversities and 
colleges were $70,769,821 61, and for medical schools $42,100, 
225 94 The Carnegie Foundation for the Advancement of Teach 
mg, incorporated m 1906, starting with a programme of pensions 
for retiring college professors, has been led into the field of 
investigations and surveys (N M B , I G M ) 

Bibliooraphv — F C von Savigny, Gesektehie des romtschen Reckts 
tm MtUelaUer (7 vols, 1826-51) throws light on the early history 
and organization of the mediaeval university The earlier histones 
of Du Boulay (1665) and Crevicr (1761) of Pans university, havt 
been largely superseded for the early portions by H Deniflc’s monu 
mental work on Die Enstehung dcr llmversttaten des MiUelaltefs bts 
idoo (1885), which IS the standard authonty on the beginmpgs of the 
older universities H Rashdall (now dean of Carlisle) in his Vntver 
sUtes of Europe in the Middle Ages (1895), incorporates much of 
Denifle’s work and deals especially with the beginnings of Pans, Ox 
ford and Cambridge For Oxford see also Anthony Wood, History 
and Antiquities of the University and of the Colleges and Halls of Ox 
ford, edit with continuation by Rev J Gutch ($ vols, 1786-96L 
Alumni and Fasti Oxomenses, edit by Dr P Bliss (4 vols , 1813-20) 
and A History of the Umversity of Oxford, from the earliest times to 
1530 by H C Maxwell Lyte (x886) For other and later publications 
see Oxiom, Bibliography For Cambridge jee C H Cooper, (i) 4 w 
nals of Cambridge (5 vols, 1842-1908), (2) Aihenae Caniabngtenses 
(2 vols, i8';8~6i), Memorial of Cambridge (3 vols, new ed, 1884), 
J B Mullengers’ A History of the University of Cambridge (last edi 
tion, 1888), from the earhest times to 1535, 1871, etc , is the standard 
work {See also Cambridge, Bibliography ) The history of London 
university is given m a section of the Htstoncal Record of the Umver 
stty — ^second issue, 1836-1926 The other sections deal with donations, 
graduates, etc For Manchester see Owen*s College, by P T Cornish 
(1900) and the Victoria University of Manchester, givfing a short his- 
tory and description (1926) A complete history of Sheffield is con 
tamed in Floreamus, a chronicle, published terminally The new Urn 
versUy of Reading, by Principal W M Childs, gives a sketch of the 
university and its aims up to 1926 For other British universities set 
the historical notices in the Year Book of the Universities of the 
Empire (1929) 

For German universities Zarache’s Die Deutschen Universithten im 
Mittelalter (1857), von Sybcl's Die deutschen UmversUdten (2nd 
ed, 1874), G Kaufmann’s Geschichte der deutschen VmversUaten 
(2 vols ), are of first-rate importance 

For the modern period down to the end of the 19th century the 
chief authority is F Paulsen’s Geschichte des gelehrten Unternchts 
auf den deutschen Schulen und Universithten vom Ausgang des 
Mittelalters bis zur Gegenwart Mit besondere Rucksicht auf den 
Klasstchen Untemcht (2nd ed , 2 vols ) , Eng trans by Mr (now Sir) 
M E Sadler (1906) 

For the statutes of the Irench universities Fournier’s Statutes et 
privileges des umversiUs fran^aises (i8go) and the Chart ularium of 
Pans university down to 1452, edited by Denifle and Chatelain (4 
vols , Pans, 1889-97) are valuable For later times see Gr6ard, Nos 
adieux d le vieille Sorbonne, and L Liard, VEnseignement supineurt 
en France, J78q^I7Q4 (2 vols, Pans, 1894) , A Aulard, NapoUon et 
le monopole umversitaire (1911), which gives an account of the origins 
and working of the Imperial umversity For the numerous monograph*' 
on the history of the foundation of the different universities see the 
long list given m G Pariset’s Le Consulat et VEmptre (Histoire de 
France, contemporaine vol iii , p 319-200) . and in G Weill, VEnseigne 
ment secondaire en h ranee de i8oiHtp2o (1921) 

There appears to be no general history of Itahan universities For 
Padua and Bologna respectively see Ricci, / pmmordi Studio dt 
Bologna (Bologna, 1833), and H Denifle, Die Statuten der Jurisien 
Untversttat Padua vom Jahre i^$t The history of the growth of 
Spanish universities is dealt with by Vicente de la Puente in his 
work Histona de las Unherstdades y demds establedmientos de 
ensenanzo en Espaha (1884), which, as its title indicates, deals not 
only with universities, but all forma of public instruction On the 
university side, however, it is not entirely satisfactory Soho and 
Vilche’s Ltbro Uemona (1895) is specially concerned with Madrid 

For Portugal, the history of Coimbra is largely dealt with In the 
elaborate history of its theobgical faculty by Dr M E da Motta 
Veiga (1872) The Urdvf^M^ts y Cokgios of Dr J V GonzAlez 
(1907) relates the story of university begisinmgs in Argentma 

For Indian University education the monumental Government 
Report on Calcutta Unhetstty, edit by Sir Michael Sadler, in 26 Vols 
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(1917^19) ^ indispensable, 

For the Colonial universities the short historical notes prefixed 
to each university in the teokrbook oj the Universttm 0} the Empire 
(1929) 

See also, generally Minerva, Jahrburh der gdehrten Wdtf Index 
Generahs, the CoUege Blut Book, U S colleges and Universities of 
I iberal Arts and Sciences (1923) Bulletins of the League of Nations 
commiUet on Intellectual Ca-opcration, and especially UniversHy 
rxchanges m Europe a handbook published by the It ague of Nations 
Institute of Intellectual Co-operation (Pans, 1928) 

United States — ^Association of American Universities, Journal of 
Proceedmgs and Addresses (1900-27) , C F Tbwing, Htstory of Higher 
Education m America (1906), US Bureau of Education, Bulletins 
(1906-28) , Carnegie Foundation for the Advancement of Teaching 
Bulletins (1907-27), C W Eliot, University Administration (1908), 
N M Butler, ed , monograph** Education in the United States (1910) 
and Meaning of Education ^ Contributions to a Philosophy of Educa- 
tion (191s), A L Hall-Quest, The University Afield (1926), D A 
Robertson, American Umversitm and Colleges (1928) , R L Kelly, 
cd The Effective College (1928) (J B Mv , C Br ) 

BRITISH DOMINIONS 

India* — The foundation of universities in India was the direct 
outcome of the parliamentary enquiry which preceded the confir- 
mation of the old company’s charter by parliament m 1853 
London university— as a purely examining university — ^was taken 
as a model rather than Oxford and Cambridge, and m 1857 the 
three oldest universities were founded, Calcutta on Jan 24, 
Bombay on July 18, and Madras on Sept 5 The framers of the 
policy did not intend the universities should have no teaching 
functions, but, m point of fact, the universities for some time 
were practically only examining bodies In 1882 and 1887, the 
universities of the Punjab and of Allahabad were established 
But since the University Act of 1904 professorships readerships 
and lecturerships have been established, but mainly for advanced 
work, and except in Calcutta, on a very small scale Benarefe (the 
Hindu university), Mysore and Patna were established m 1916 
and 1917 The Nizam’s university, Hyderabad, was established 
in 1917 and began work in 1919 The whole question of the 
organization of higher education m India was examined by the 
Calcutta University commission, 1917-19 In Calcutta little 
change has since been made, but the recommendations served 
largely for models in the creation, during 1920-22, of Aligarh, 
Decca, Delhi, Lucknow and Rangoon, and in the reorganiza- 
tion of Allahabad in 1921 Nagpur was founded m 1923 and 
Madras reorganized in the same year In 1926 affiliated uni 
versities v^ere established at Agra and Begwala (The Ondhra 
university instituted for the study, among other things, of 
Tdegu, Ondu and other native languages ) In 1925 the Bombay 
University Reform committee recommended the establishment of 
a university at Poona The Universities of Calcutta Bombay and 
the Punjab are governed by the constitution framed under the act 
of 1904 There is a senate with an executive called the Syndicate 
Into the Punjab university an academic council has been intro- 
duced Bombay and Madras have constitutions closely resembling 
Calcutta The newer universities follow generally the recommen 
dations of the Calcutta university commission There is (i) 
a court which makes statutes and recommendations on the finance 
and annual report, (2) an executive council elected by the court 
and by the academic council with certain ex officio members, (3) 
an academic council for all edbcattonal purposes 

The outstanding feature of Indian universities is the compara- 
tively adequate provision for higher education compared with the 
lack of fadhties for other branches of education 

Ca2iiUla«-t-The universities m Canada fall, roughly, into four 
groups (the first, which follow the Oxford tradition, such as King’s, 
Halifax, the second, which are modelled on Edinburgh, Dalhousie, 
McGill, Queen’s, m Kingston, Ontario, the third, Laval, the Uni- 
versities of Montreal and Ottawa, which have copied the French 
system, while the Universities of Manitoba, Saskatchewan, Al- 
berta and British Columbia rather approximate to the American 
type 

The McGill university had ith beginnings in the McGill College 
university^nstituted by royal charter in 1821 on the foundation 
of the Honourable James McGill, who died in 1813 With it have 
since been affiliated, among other institutions, two agricultural 


colleges and four Protestant colleges in Montreal Munificent 
bequests from Sir Wilham Macdonald, the Camegit Corporation 
the Rockefeller Foundation, the Provincial Government and the 
citizens of Montreal (who gave nearly four and a half million 
dollars) have augmented its activities It has good provision for 
instruction and research m applied suence, cs^itcidlly in engineer 
ing and has a very flourishing medical sehoo! I tvil university 
(Quebee) was originally founded by the seminary of Quebec It 
received its charter m 1852 It is under the general supervision 
of the Catholic archbishop of Quebec Montreal university was 
founded as a branch of Laval in 1878 Since 18^9 it has been 
practically mdepiendent It was incorporated m 1920 It is ad 
ministered by a senate, commissions of administration and studies 
a university council and executive committee It has now out 
stripped in size and numbers the parent institution The Uni 
versity of Toronto was first established under the title of king s 
college by royal charier in 1827 {See Toronto ) 

Queen’s university, Kingston (Ottawa), wis onginally a Pres 
bylenan foundation incorporated in 1841 In 1912 the facult\ 
of theology was separately incorporated as Queen’s Theological 
college, but left m affiliation with the university It is admims 
tered by a board of trustees on which the professors and graduates 
are represented I he University of Western Ontario at London, 
onginally a Church of England foundation, is now under provin- 
cial and municipal control 

Acadia university (Novi Scotia) was founded by the N S 
Baptist Educational Society, and incorporated in 1840 The 
university of Bishops’ college, Lennoxville, Quebec, is an Angh 
can foundation which dates from 1842 and was incorporated in 
1853 Dalhousie university (Halifax) founded in 1818 incorpo 
rated in 1841, was closed in 1845 Reopened m 1863, it is now 
thanks to private benefactors, a flourishing institution McMaster 
university (Toronto) incorporated in 1887 has no religious 
test, but its governing body is elected by the Baptist convention 
Mount Alison university, New Brunswick, incorporated 1858, is 
controlled by the Union Church of Canada but there are no tests 
for its students The University of New Brunswick at Fredericton 
is one of the oldest, its original charter as the College of New 
Brunswick dates from 1800 It received a royal charter in 1828 
as King’s college, and became the University of New Brunswick 
in 18 s 7 The University of Ottawa is a Catholic university in 
corporated in 1889, having started as a college 1849 The Uni 
versity of St Francis Xavier, Antigonist, Nova Scotia, received 
its first charter in 1866 It is under the direction of the Catholic 
Church There are, however, no religious tests for entrance or 
degrees 

The four Western provincial universities of Alberta (founded 
1906), Saskatchewan (founded 1907), Manitoba (founded 1887) 
and British Columbia (founded 1915) are all increasing in impor 
tance 

Australia* — In Australia the University of Sydney was in 
corporated by the colonial legislature, which received royal assent 
in Dec 1857 In 1912 Its statutory endowment was doubled and 
the Senate was altered to include six Government members The 
University of Melbourne, founded by the legislature in 1853 is 
the largest in point of numbers of the Australian universities 
Adelaide, established 1874, owes its ongm to private beneficence 
and State grants The University of West Australia, at Perth 
was established m 1911 and opened in 1913 The Umversity of 
Queensland dates from 1909 The University of Tismania (Ho 
bart) was founded in 1890 and received a royal charter in 1915 

Two poirts are noteworthy m Australian universities, one is 
the large part played by the State m the government of the 
universities, due to the large grants it makes, and the other the 
existence m Sydney and Melbourne of university colleges, with 
an instance also at Adelaide The colleges date from the act of 
1884, since which time colleges representing the Episcopalian 
Presbyterian, Roman Catholic and Methodist churches have been 
founded with, m some cases, halls for women, who since 1804 
have been admitted to degrees All these colleges are self- 
governing and receive no financial aid from the universities con 
cemed, who arc all undenominational in character 
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New Zealand^The University of New Zealand was founded 
on the London model in 1870, and reconstituted m 1874^75 by 
royal charter, with power to grant certain degrees To this 
university, University college at Auckland, Canterbury college 
at Christchurch, and the University of Otigo at Dunfedin, and 
Victoria University college, Wellington, have been successively 
admitted m connection as affiliated umverbitics, the latter, in 1894, 
having agreed to hold in abeyance its power of granting degrees 
There is a council of 23 members, including four Government 
nominees The offices of the university are at Wellington There 
IS an annual grant of £4 000 from the Government A royal com- 
mission, in 1925, recommended the establishment of a Federal 
university, an extension of university teaching and the establish- 
ment of special (technical) schools, an increase m college hostels 
and development of university extension work 

South Africa — The beginnings of higher education in South 
Africa date from the foundation of the South Afncan college 
in 1829 In 1858 a board of examiners in literature and science 
was founded, which prepared the way for the Umversity of the 
Cape of Good Hope in 1873 Uike its model, London university, 
It was a purely examining body, its principal candidates coming 
from the South Afncan college, the College of Stellenbosch 
(afterwards Victoria college), founded 1874, and St Andrews 
college, Grahamstown (founded 1858), which became, in 1904, 
Rhodes college In the latter year a mining institute was founded 
at Johannesburg, which later became a college for higher educa 
tion In 1908 a university college was founded at Pretoria, and 
in 1909 a similar one at Pietermaritzburg In 1904 began a move- 
ment for instituting a teaching for an examining university In 
1908 an inter colonial conference on university education reported 
m favoui of a federal as against a single college university 
In 1918 charters were given to both the South African col- 
lege and the Victoria college, henceforth styled the Universities 
of Cape Town and Stellenbosch and the old University of the Cape 
of Good Hope was reincorporated as a federal university em 
bracing all the other colleges under the name of the University 
of South Africa In 1924 thh University College of Johannes 
burg became an independent university Each of the four uni 
versities is governed by a council, senate and convocation A 
joint committee of the four universities has been established, con- 
sisting of the four vice chancellors, to promote co ordination m all 
academic matters 

Other institutions of higher education within the empire and 
mandated territories are the Imperial Agricultural college in 
Trinidad, the College of Agriculture in Mauritius, the Umversity 
of Malta, the Ceylon university college Colombo, the king 
Edward VII College of Medicine at Singapore, the Hongkong 
university and the Hebrew university at Jerusalem Mention 
may also be made of the Shantung Christian university in China, 
which was founded in 1004 by British and American missionaries, 
with its headquarters in Toronto (J B Mu , C Bk ) 

MODERN DEVELOPMENTS 

Fourteen new universities have been founded in Wesitem Europe 
since 1910, most of them after the World War Of these, four are 
m Italy, three m Germany, two in Portugal and one in England, 
Holland, Spam and Iceland In the so called ‘new countnes’^ of 
Central Europe, including the Baltic and Balkan States, 16 new 
universities have been established, almost all of them since the 
war, many of the older universities in these countries having been 
entirely reorganized on passing under a new State Among such 
universities are Lubim (1918), Abo-Turku (Swedish umversity), 
Bratislava (started as the Hungarian university of Poszonyi, 
1914), Brno, Ljubjana, Poznan, Riga, Skoplje (philosophy only), 
Subotica (law only) and Wilno m 1919, Turku (Finnish umver- 
sity, 1920), Szeged (1921), Kaunas (1922), Pecs, Salomka (1925) 
In Russia, White Russia and Ukraine several universities were 
inaugurated dunng the war, and a great many came into existence 
after the revolution Some of the latter were soon closed Instead 
of the seven umversities which existed in 1910 on the present ter- 
ritory of the Soviet repubhes, there are now about 20 The general 
increase in Europe is approximately from 140 to 180 The total 


number throughout the world is about 450 

This development is not less remarkable on the other continents 
Where many universities had come into existence during the loth 
century only a few foundations are to be recorded since 1910, some 
of which were reorganizations of older institutions In Latin 
America at least 13 new universities have been created since that 
year In South Afnca which had one university only m 1910 
there are now four India possessed only five universities in 1910 
and has now 20, including two women’s umversities and the Inter 
national university founded by Rabindranath Tagore Two new 
Imperial universities have been founded m Japan since 1910, so 
that the number in that country, including the pnvate umversities 
now reaches 15 In China, where umversity hfe is still m forma 
tion, we find now about 20 universities Further foundations in 
other Asiatic countries, such as Palestine (the Cathohe univer 
sity), Persia, Siam, and even in Hawaii (1920) have also to be 
recorded 

Numbers of Students. — There has been a considerable in 
crease in the number of students in the great majonty of the uni 
versities except in Germany (t e , Berlin 14,034 in 1909-I0 and 
11,169 m 1927) This IS particularly striking m the United States 
Columbia university, with 32,244 students in 1927 (6,529 only 
m 1909-10), has now the largest enrolment of students m the 
world Other interesting figures are New York umversity, in the 
same city, which had 4,036 students in 1909-10 and 20,383 m 
1925-26, for Temple university, Philadelphia, the same figures 
are 5,033 and 8,579, the University of California m 1906-07 had 
3,684 students and 18,969 m 1925-26 Pans, however, is first in 
regard to whole time students, of whom there were 21,455 ^9^5 

An extraordinary development is to be noted also m some uni 
versities of Central Europe, like Athens (2,800 students in 1909- 
i5j37o in 1925-26), Belgrade (902 students in 1908-09, 5,790 
in 1926), Bucharest (3,478 m 1909-10, 13,540 m 1926-27), War- 
saw (1,263 iri 1909-10, 9,539 in 1926-27) 

The extension of the provision of secondary education which 
resulted from the World War in most countries of Europe and 
Amenca has been one of the principal causes of the increase in 
the number of students, particularly in the more strictly profes- 
sional faculties of law and medicine In the faculties of art and 
pure science, the growth is largely due to the increasing number 
of women who seek to prepare themselves for the wider oppor- 
tunities of service now opening up for them by courses of aca 
demic study The teaching stiff has not increased m the same 
proportion, and must be regarded as inadequate when compared 
with the number of students 

Institutes — University institutes, both for teaching and for 
research, have reached an extremely large number Many uni 
versities possess more than 100 such institutions This develop 
ment is due to the adoption, in almost all countries, in modified 
forms, of the so called “seminar” system, started in Germany 
during the 19th century, and to developments which found no 
place in the traditional university organization, so new institu 
tions, either connected with the old faculties or independent of 
them, were established In most European countnes there 
existed, since the early years of the 19th century, many specialized 
institutions for higher education which, while independent of the 
universities, had obtained university rank They wero created 
mainly for the study of technical sciences, of agriculture, mining 
and forestry, of commerce, of fine arts and so on In many cases 
the schools of education, of pohtical science, of dentistry and vet 
ennary medicine were independent establishments The number of 
these institutions has already grown steadily Since 1910 some 50 
or 60 school® of this kind have been founded m Europie In the 
more important centres of intellectual hfe, the number of mde 
pendent higher schools surrounding .the university has become very 
considerable Pans attains, undoubtedly, the record with its more 
than 40 schools In other countnes, mainly m Amenca, but also 
in Great Bntain, the Bntish dominions, and some of the new 
Europiean countnes (e g , Latvia, where the University of Riga has 
II faculties), all branches of higher education have been included 
m the cumcula of the umversities, which therefore piossess facul 
ties of engineering, applied science, veterinary medicine, agricul 



UNIVERSITY ARCHITECTURE 879 


ture, commerce, education, fine arts, music, etc In some umversi^- 
ties the number of faculties has doubled since the World War 

Faculty Organization^ln many universities of to*day there 
are faculties which are entirely different from the traditional 
ones These, agam, have been divided, owing to the developing 
needs of life and to the specialisation of science Thus for the- 
ology, in some universities two or even three (e g , Warsaw) dif- 
ferent theological faculties have been formed, to meet the require 
ments of vanous denominations Economic and social sciences 
have been separated from law and have formed a new faculty 
(e g , Geneva) In some countries (e g , France) a faculty of phar- 
macy has been created separate from the faculties of medicine, 
thus following the practice which has prevailed m America for 
many years The division of the traditional faculty of philosophy 
into faculties of letters (arts, humamties) and sciences (natural 
and physical sciences), which started very early in Western 
Europe, has strongly influenced the other countries Since the 
World War many universities m Central Europe, even m Germany, 
have adopted this system In several cases a special faculty of 
mathematics has been instituted 

New Chairs. — In all faculties, old and new, many new chairs 
have been established for subjects which lo or 20 years ago, 
either did not appear at all or appeared only exceptionally in uni- 
versity curricula These new chairs and subjects may be divided 
into three groups In the first place, new branches of science have 
developed into individual subjects, e g , radiology, or have been 
recognized as independent sciences, e g , sociology, and therefore 
chairs have been founded for their teaching In the second place, 
the closer association of universities with practical life has necessi 
tated the establishment of new chairs for various branches of 
applied sciences, even for subjects like journalism and nursing 
Finally, it has been realized that knowledge of foreign nations 
needs an intensive study, not only of their languages, but of their 
whole civilization history, literature, political institutions, eco 
nomic conditions and so on Therefore, not only have many new 
lecturers been appointed for teaching languages, but chairs, 
and in some cases special institutes, have been founded for the 
systematic and comprehensive teaching of what in Germany is 
called “Auslandskunde ” 

Post graduate and Research Work — The measures taken 
for furthering research work, especially of post graduates, are 
mainly of two different kinds Frequently umversity “seminars” 
have been developed into research institutes grouping the students 
who wish to devote themselves to pure science On the other 
hand, the system of fellowships which has been developed, espe- 
cially m the Anglo Saxon countnes, offers to the students and 
post graduates certain possibilities of continuing their research 
work 

INTERNATIONAL RELATIONS 

Nationalism — ^During the whole igth century, umversity hfe, 
which had been undoubtedly international m the middle ages, 
and in the times of the Renaissance and the Reformation, became 
more and more closely connected with national development 
and national feeling The World War and its consequences have 
rather strengthened this connection In many temtories which 
passed from one State to another the national character of the 
universities and higher schools changed with the pohtical rf^gtme 
Many nations, especially in Central and Eastern Europe, which be 
fore the war, owing to pohtical conditions, had either no universi- 
ties, or insufficient universities of their own, have profited by their 
independence, creating universities as living symbols of their 
liberty and proofs of their intellectual progress or maturity In 
all such cases university development has been directed by the 
national ideal 

National Co operation — In countries where the number of 
universities was large the necessity of promoting co-operation 
between the national umversities began to be recognized more 
strongly In 1910 the well known “Office des Universit6s et 
^coles frangaises” was founded m Pans In 1912 the numerous 
universities of the British empire held their first congress and 
decided to establidi a common universities bureau, which started 


its activities dunng the war and a few years later organized the 
second Impenal Universities Congress Similar offices came into 
existence in Switzerland, Italy, Belgium, Holland, etc For the 
United States a similar rdlc has been assumed by the various asso 
ciations of umversities, by the Institute of International Fduca 
tion m New York, and by the American University Union in 
Europe These national orgamzations bring the universities of 
their own country into closer contact, and promote co operation 
with the universities of other countnes 

International Co operation —International university co 
operation, which was almost entirely interrupted during the war, 
plays an extremely important role m the umversity life of to day 
Ambitious schemes have been proposed to organize it systemati 
cally The project of an international university has been ad 
vanced on vanous sides Up to now, this idea has been realized 
in a limited, but perhaps more practical, form, by organizing m 
vanous places international courses and summer schools, Uke 
those started in Brussels, Vienna, Geneva, The Hague (inter 
national law), Williamstown, Mass , etc 

Exchanges of Professors and Students — International ex 
changes of professors and students have been recently facilitated 
by means of international conventions General conventions ol 
that kind being still impossible, such agreements have been con 
eluded between one country and another (eg, between France 
and a great number of other European nations since the war, also 
between various Latin American countnes) and between one um 
versity and another Lectures or senes of lectures given occa 
sionally by travelling professors in foreign universities are more 
frequent than exchanges of teachers m the proper sense A prac- 
tice has grown up m the United States and Canada of professors 
“visiting” other universities by invitation for the purpose of 
delivering lectures Exchanges of students promoted by organiza 
tions created for this purpose and, in general, study abroad, have 
been facilitated by progress towards the international recogni- 
tion of the equivalence of studies and degrees While no gen 
eral conventions have been concluded for this purpose, vanous 
countnes have published official lists of foreign degrees recognized 
by their national universities 

Conferences of universities of two different countries (France 
and Switzerland in 1919, England and Switzerland in 1922) mark 
progress in that direction Students who are more and more inter- 
ested m international affairs have developed international associ 
ations The International Students^ Confederation founded m 
1919, is the most representative of these federations The splendid 
results achieved by the European Student Relief Fund of the 
World^s Student Christian Federation, and the activity of the 
International University Federation for the League of Nations 
should also be mentioned, as well as the International Federation 
of University Women (jwst graduates) and the International 
Secretanat of the Catholic Students Association (called Pax 
Romana) 

The League of Nations — ^AIl these problems have been taken 
up by the League of Nations, and carefully studied, since 1922 
by its committee on intellectual co-operation The International 
University Information Office, established by the committee in 
1923, was the nucleus of the International Institute of Intellect 
ual Co operation offered to the League by the I rench Govern- 
ment and opened m Pans in Nov 1925 The institute’s special 
section for inter-umversity relations publishes a quarterly bulletin 
contaimng in ormation on international university development 

(See also University Colleges, Education, Schools, Ex 

AMINATIONS, ACADEMIES, EDUCATION and INDUSTRY, TECHNICAL 

Education , Polytechnics, etc ) (0 Ha , A E Tw ) 

UNIVERSITY ARCHITECTURE The earliest univer 
sities, such as Pans, Bologna, Prague, Salamanca and others were 
estabhshed m towns, and it is with the buildings of the towns that 
the universities grew and became mingled They were often 
housed under the protection of religious establishments in monastic 
and church buildings and if under secular control, m old palaces 
or other structures hired or lent by the civil authorities and not 
always planned for the purposes of the university 

Modern European Universities — Nearly all modem univer 
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sity structures on the Contment of Europe ayre ReualitlMM;iCe,i the 
remainder are classic in style Exigencies of the site* such as land 
values and density of the surroundings, have in many cases im** 
posed a form of building with a closely kmt plan entirely occupy- 
ing a aty block. Unmterrupted exterior walls correspond with the 
street building lanes Withm are one or more courts providing 
hght and air These courts are usually surrounded by a colonnade 
which gives access to the various rooms An example of this type 
IS the Sorbonne (Nerot, architect, 1885-1900) Where the sate is 
sufficiently open the U- and H shaped plans or a combination of 
these are found An imposing group of university buildings laid 
out m modern style is at Strasbourg Other umversities of a 
modem type are to be found at Vienna (Ferstel, architect* 1885), 
Uppsala, Munich, Bucharest, Budapest 

Oriental Universities^The University of Cairo resembles 
a mosque {qv) At the imperial University of Peking new 
buildings influenced by western design are taking the place of the 
native one or two storey structures of gray brick built about 
small square courts, opening mto each other through broad gate 
ways, and said to have been onginally palaces The 50 buildings 
of the modern University of Tokyo indicate the influence of 
German universities, and like them provide for education in the 
sciences 

South American Uiiiver8ities.^Umversity buildings in South 
Amenca invariably contain one or more courts or patios, from 
the galleries of which the surrounding rooms are enterecl The 
exteriors are m the Renaissance style as taught at European 
architectural schools— notably those of trance — and found in 
modern buildings of that country and of Spam Mansard roofs 
are much m favour for buildings upon a large and pretentious 
scale, and abundant ornament characterizes both interiors and 
exteriors Of this order are the National University of Mexico 
at Mexico City, the university buildings at La Plata, Argentina, 
the University of Montevideo, Uruguay, and the Catholic uni 
versity at Santiago, Chile 

English Traditional Type — Oxford and Cambndge typify 
the English umversity system and are so singularly venerable and 
traditional that, m the English-speaking world, their names are 
almost synonymous with the word umversity The congeries of 
buildings that grew up at Oxford round the Umversity Church of 
St Mary and the Schools, consisted first of halls, which were 
scarcely more than inns or hostels for the students, that is to 
say, rows of separate dwellings, each with its entrance on the 
side away from the street and each independent of its neighbour 
Later the colleges Were erected, each sufficient unto itself, with 
Its own chapel and antechapel, library, masters’ lodge and hall, 
common room, student lodging, dimng hail (commons), kitchen, 
buttery, bake-house, brew house, cellars and other offices Addi- 
tional rooms were contrived later in the attics, by means of roof 
and wall dormers, additional storeys and by additional colleges 
The early colleges were so constructed as nearly to enclose a 
quadrangular sequestered space 

These establishments epitomize the history and development 
of the national styles ranging from the monastic period through 
the centuries marked by the Perpendicular, Tudor, Elizabethan, 
Jacobean and Modern styles In spite of their vanations, the 
oldest of the colleges have m common an architectural character 
that has been designated the English Collegiate Gothic style 
The old English universities dominate the town and yet defer to 
it in so far as the architectural boundary hnes conform to the 
streets, none of which are rectilinear Instead of ngidly formal 
lay-outs or grouping of buildings, there is a happy picturesque- 
ness Modern buildings have, however, made their appearance 

The modem Umversities of London, Manchester, Liverpool 
and Birmingham differ radically from Oxford and Cambndge, 
and being urban, student lodgings play httlc or no part in their 
design 

American Univertitiefl^The influence of both English and 
Continental umversity architecture is seen in the building for 
educational mstitutions which has taken place on a prodigious scale 
m America during the past 50 years The earhest foundations 
to develop with the towns in which they were situated were 


Harvard and Yale The typM^»i Amejacan university* hqwever, 
differs from these m havii^* often i&olated m riiraLdiitrtets. its 
own separate domam* the heart of whkh is the campus (f v > or 
collage yard 

The Umversity of Vurgiloia, designed by Thomas JeSeTSon and 
dominated by the classic library, is believed to bp the fltst general 
scheme realized After the penod of stagnatioii of the arts* and 
following the awakenmg caused by the Centennial at Philade)|^a 
and the work of Richardson and other pioneers (see Modern 
Architecture), the first umversity to attempt a comprehensively 
developed plan was that of Stanford, Cal (C A Coohdge, archi- 
tect* 1886) Developments on a comprehensive pre arranged plan 
are at the University of Illinois, Louisiana State umversity, Um 
versity of Rochester, Duke umversity, Johns Hopkins, Washing 
ton umversity (St. Louis), and the Umversity of Minnesota 

The earhest university buildings were designed in the style 
brought from England by the colonists New buildings of this 
character are also found at Harvard, Franklin and Marshall 
Rutgers, Delaware, Johns Hopkins and Brown universities At 
the end of the 19th century, however, a counter-current set m 
College buildings m English collegiate style having beeti carried 
out with measurable success by Cobb at Chicago, Haight at Yale 
and Cope and Stewardson at the University of Pennsylvania, a 
predilection for this style arose Curiously enough, this was more 
pronounced at the Amencan universities where the Colonial tradi 
tion was formerly strong, so at Yale and Princeton, for example, 
Gothic IS seen side by side with the traditional colonial 

Yet another aspect of the development of university architet 
ture m Amenca is the so-called ‘^sky-scraper” type of building 
such as IS now (1928) under construction at the Umversity of 
Pittsburgh (Klaudcr, architect) The building is to have 40 
storeys, the centre of population being at the fourth floor It is 
an interesting solution of the many problems involved m building 
for colleges and universities Some of these problems are to jfore 
see the demands of teaching and the needs of the community, to 
make the buildings pennanent, harmonious entities yet permitting 
of expansion and to embody in them all possible known improve 
ments (C Z K) 

UNIVERSITY COLLEGES The so called university col 
leges in England owe their rise to the desire, in the i^th century 
to bring higher education within the reach of the population of 
certain regions to whom the Existing universities were, for reasons 
of cost or distance, inaccessible The earliest of such colleges 
Owens college, Manchester (opened m 1851), Was specifically 
founded for that purpose, and many of its students were long prt 
pared for the external examinations of London umversity Sub 
sequently, m Manchester and elsewhere, the techmcai side was 
developed Other similar foundations were the Yorkshire college, 
Leeds, the New Umversity college, Liverpool, the Mason college 
Birmingham, the Firth college, Sheffield Later on certain ot 
these colleges became affihated colleges of a single university (set 
Universities), but such colleges, and even others which did not 
go through the intermediate stage, have now become independent 
universities, with the exception of Armstrong college, Newcastle, 
which IS still part of Durham umversity In fact, a university 
college to-dfiy is regarded as a umversity in the making The most 
recent to attam that dignity is Reading, while Umversity college 
Nottingham (see below) should soon wm its charter (C Br ) 

Exeter^When the Royal Albert Memonal building was 
erected m 1865, part of the premises was set aside for educational 
purposes Here various extension courses provided by the Umver 
sity of Cambridge were instituted These were co-ordinated in 
1893 and the work placed under the direction of a principal 
the bcgiimmg of the present century courses were developed to 
prepare students for the external degrees of the University M Lon 
don In 1922, the institution was incorporated as the University 
college of the south-west of England, and its itatus was reeogiuaed 
by grants from the University Grants committee It h hoped m 
time to develop this institution as a umversity of the sonthwwest 
of England. In June 1927 the prince of Wales laid the fmkdation 
atone 

HwlL—Tbe University college of Hull opened fbr the ffirit time 
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VIEWS OF AMERICAN UNIVERSITIES 


1 Massachusetts Institute of Technology Cambridge Mass 

2 School of Business Administration Harvard University across the Charier 

river from Cambridge Mass 

3 Columbia University New York city 

4 Cathedral of Learning at University of Pittsburgh Pittsburgh Pa 

5 Buildings on McKinlock campus (Lake Shore Drive Chicago) North 

western University Evanston III 

6 Dartmouth Hall at Dartmouth College Hanover N H 


7 Harkness Memorial Tower Yale University New Haven Conn 

8 School of Business Administration Harvard University Detail of fig 2 

9 Alumni Dormitory Johns Hopkins University Baltimore Md 

10 Baker Laboratory of Chemistry Cornell University Ithaca N Y 

11 Cuyler Hall Princeton University Princeton N J 

12 Graduate College and Cleveland Memorial Tower at Princeton N J 

13 Sorority House group at Northwestern University Evanston III 
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in Oct x9siS ^ Ttio col^ iyas been estabMflhed aft a reinilt nf pits 
by Rt {liMft. % R rerrens, amounting to Ute cnifpo* 

ration of Hull has also pven 50,000 towards the initial building 
scheme and has resolved to make an annual maintmaiice grant of 
£2,500 The policy of the college is to aim at quality rather than 
quantity It haa^^ therefore, been decided to begin a» oply two 
faculties, arts 4 nd science 

Loleelter^In 1:921 an institution was estabhshed to prepare 
students for the examinations of the University of London under 
the Style of the Leicester, Leicestershire and Rutland college In 
1926 the name was changed to Leicester University college, when 
the endowment fund had reached a totsd of £130^000 

Nottingham* — ^The University college was first opened m 
1881, having developed out of courses conducted by the Extension 
Board of the University of Cambridge It was housed till 1:928 in 
buildings m the centre of the town, provided by the mumapahty 
Through the generosity of Sir Jesse Boot, an admirable site and a 
hne building, opened by the King in the year, named, have been 
provided at a cost of over £500,000 An appeal is now being made 
for an adequate endowment fund The college prepares its stu- 
dentSj both m day and evening classes, for the London university 
examinations m art, science and law It has a very active Univer* 
sity Extension department 

Southampton. — ^Umversity college was opened as the Hartley 
institution by Lord Palmerston m 1862 At the outset the work 
was mostly evening work, by which students were prepared for the 
exammation of the Science and Art department, the day was 
rather preparatory to university work than of real academic 
standard In 1902, under a scheme of the Board of Education, the 
institution became the Hartley University college, and received 
a grant from the Treasury Just before the World War new build 
mgs had been provided at Highfield, but they were not occupied 
by the college till 1919 

Wales — Lampeter St David’s college, Lampeter, was founded 
m 1827 to provide a liberal education to persons intended for the 
Church, espeaally m Wales It was subsequently afiiliated to 
Oxford and Cambndge, where its students have special privileges 
Under royal charters it has received the right to confer degrees 
m arts and theology, the examinations being conducted by exam- 
iners appointed by Oxford and Cambndge Residence for a certain 
number of terms is also essential (A E Tw ) 

UNIVERSITY COURTS, m the English universities of Ox 
ford and Cambndge, courts of inferior jurisdiction administer- 
ing the form and procedure of the canon law 

At Oxford the chancellor, m 1244, acquired jurisdiction over 
actions of debt and actions affecting movables in which one party 
was a clerk, in 1275 over all personal actions m which either 
party Was a member of the university, and in 1290 over all crimes, 
except honwcide and mayhem The chancellor, vice-chancellor and 
the vice chancellor’s deputy are justices of the peace for Oxford, 
Oxfordshire and Berkshire, where scholars are concerned, and so 
exercise Jurisdiction under the Summary Jurisdiction acts By the 
Oxford Uraversity act T854, the procedure of the common law 
was substituted for that of the canon law 

At Cambndge the chancellor enjoyed a jurisdiction similar to 
that of the Oxford chancellor, but limited to cases arising m the 
town and suburbs of the university Previous to 1891, women of 
light character, who had been convicted of consorting with or 
soliciting members of the university m statu puptllan, were de- 
tained In a houfie of correction called the ^‘spinning house,” but 
m that year a conviction was held bad (ex fkmte Bopkins [1891]), 
with the result that the clause m Elisabeth’s charter of 1561 giv- 
ing power to impnson i<romen was repealed See H Rashdall, Urn- 
versities ef Bm^ope tha Middle Ages (1895), D S Holds- 
worth, Bist Eng Lm (tgai) (H* H L B ) 

UNryiRSlTY EtTENSION, a term hppHed to the 
provision Of IcCtureft Or other teaching hy universities for the gen- 
eral tmblic, not membera of the onlvetaity 

©font 81rtt•ilft.^--•The idea of extending the range Of advanced 
teddilng beyoini the wilW Of the universities was not a wholly 
nmlr 000% thO lOth fcOUtuty, but it Tras hot tOken up with perti- 
tiOcftJff iffl UkO At that time a young Fellow of Tnnity, 


James Stuart, approached his own university of Cambndge for 
the recognition of extra mural work. He had been specially im- 
pressed wdth the needs of two classes who had sought his help — 
the working men of Crewe and an association for the higher edu- 
cation of ladies in the north of England Cambndge gave its 
official support in 1873 Mr (afterwards Professor) Stuart 
developed a system, not merely of lectures, but of classes 

Before long Oxford followed suit and a London society was 
formed which has since been absorbed by the University of Lon- 
don The old Victoria university (Manchester, Liverpool, Leeds) 
took its share of the work 

Before the end of the century every large town m England and 
most small ones had a university extension centre, the sub- 
jects studied includmg history, geography, liter iture, art, music, 
science, economics Since then the older type of extra mural 
work, called officially umversity extension at Oxford and Lon 
don and umversity local lectures at Cambridge, has continued 
to advance Even dunng the World War a large number of courses 
were dehvered 

The period since the war has shown a remarkable develop 
ment of umversity tutonal classes, begun by Oxford m 1908 
and soon taken up by other umversities The system, like the 
older type, provides for lectures, discussion classes and paper 
work, but the membership is hmited to a small number, formerly 
32 and now 24, of students pledged to fulfil the conditions for 
three years In 1910-11 the number of classes was 72 and stud 
ents 1,829, m 1927-28 these had increased to 591 and 10 778 
respectively In addition there were 83 preparatory classes with 
1,709 students Substantial grants m aid are made by the Board 
of Education and local authorities 

The central joint advisory committee on tutorial classes, formed 
in 1909, was one of the first bodies to represent all the umvcrsi 
ties and umversity colleges in England and Wales It also has 
direct representation of the joint committees which manage the 
work m each case, and which include members nominated by the 
Workers’ Educational Association (^v) In 1925 a consulta 
tive committee was formed, consisting of all the extra mural offi 
cials It IS concerned with all branches of the movement and 
not only with the tutorial classes At the congresses of univer- 
sities of the empire, held in 1912 and 1921, a prominent place 
was given to teaching work outside the walls The tutorial 
class movement has flourished m Australia and New Zealand 

Every umversity and umversity college in England and Wales 
IS now conducting tutorial classes Several have started uni- 
versity extension work of the older type a development which 
has been made possible by the issue in Aug 1924 of new regula- 
tions of the Board of Education in providing for grants in aid 

One of the most promising developments is the plan, recom 
mended by the royal commission, of bnngmg up to the umversity 
adult students who have gone through a course of extra mural 
instruction At both Oxford and Cambndge a number of such 
students are now in residence for at least a year, and experience 
IS already showing that, besides widening their own outlook, they 
contnbutc an element of great value to the undergraduate hfe of 
the places All will return to their homes with powers of greater 
service to the community, and many will become valuable teachers 
m the adult education movement (See also Adult Education ) 

Bibuoo«aphy — >W H Draper, University Extension a Survey of 
50 years (1923) , Albert Mambndge, University Tutonal 

Classes (ipii) , R St J rarry, Cambndge E^uiys on Adult Education 
(1920) , Report; of the Adult Education Committee appointed by the 
president of the Board of Education (D H SC) 

The United States-— To trace the history of umversity exten 
sion in the United States to any definite initial movement is im- 
possible It grew out of the pubUc demand for the extension of 
the advantages of the university to the community in general A 
hint of the desire to broaden the service of higher education may 
be found itt the series of lectures open to the pubhc for a small 
fee offered by Columbia college at its ongmal site m College Place, 
New York, m 1830 This was premature and failed to arouse in 
terest We may refet also to the American National lyceum 
btmded in 1831, the Lowell Institute in Boston (1839), the Pea- 
body Institute in Baltimore (1859), all having features of univer- 
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sity extension particularly of the lyceum {see Lyceum and Chau-^ 
tauqua) or short lecture course type Then the summer school 
{qv) was organized it Chautauqua in 1874 which through its lit 
erary and scientific circles developed a form of correspondence 
study The next incident m the development centred around tho 
public libraries in such cities as Chicago and St Louis, for it was 
at the meeting of the American Library Association m Sept 1887, 
when Prof Herbert B Adams of Johns Hopkins university spoke 
on the university extension of England Extension work under 
the auspices ot public libraries was endorsed and earnestly advo 
cated by Melvil Dewey, librarian of Columbia university, before 
the regents of the University of the State of New York in 1888 
In 1890, when Mr Dewey had become the hbrarian of the State 
library of New York, the regents following his suggestion, en- 
dorsed by 31 colleges of the State, determined to establish a sys- 
tem of university extension and obtained from the legislature an 
appropriation of $10,000 for administrative expenses 

Ihc University of Chicago and the University of California, 
1891-92, were pioneers in the acceptance of extension instruction 
m their sthemc of university study This naturally led to the grad- 
ual disbanding of organizations established outside of the univer- 
sities The first 20 years of the 20th century witnessed the organ 
ization of extension teaching in at least ^0 State umversities Only 
a few institutions which rely largely upon private endowment — as 
Columbia university (1902 and 1910), New York university 
(1908), University of Rochester (1916), Syracuse university 
(1920) ind University of Pennsylvania (1913) — have included 
university extension as part of their public service in education 

Early Forms of University Extension — As in England so 
in the United States the early form of university exterision was 
that of the lyceum or short lecture course, not too profound, often 
illustrated, intended to entertain as well as to instruct Although 
the short lecture course served a useful purpose, yet the lyceum 
as d means of education with its difficulty of maintaining a balance 
between the serious and the entertaining, proved unsatisfactory 
It became necessary to approximate much more closely the form 
ot instruction followed in the estabfished schools and offered to 
students in regular attendance Those who could not attend classes 
were given courses by correspondence (see Correspondencl 
Schools), which assumed a more or less academic form and 
exactness, and classes were established at convenient centres and 
m university buildings The large universities of the West, e g , 
the University of Chicago and the University of Wisconsin, built 
up great departments of correspondence although using class m 
st ruction m a restricted degree 

Credit for Extension Courses — Certain pnvately endowed 
universities and colleges, particularly those in the East, have be- 
lieved that their special function would be jeopardized if they 
should supplement their classes by those intended for the irregular 
student Ihus Princeton gives no indication of a desire to enter 
this field Yale is cautious in its active interest in adult education 
Harvard co operates with Tufts college, Massachusetts Institute 
of Technology, Boston university and Wellesley college in offering 
courses of a collegiate grade to quahfied, though not formally 
matriculated, students Massachusetts has a well organized depart- 
ment of university extension As to credit toward degrees for 
extension students the policy vanes in different institutions The 
btate universities in the West generally grant credit for class and 
correspondence courses Columbia gives credit for established 
class instruction but not for home study Harvard grants credit 
in co operation with other institutions toward a special degree of 
A A associate in arts 

The National Association of University Extension is an organi- ! 
zition of universities and colleges which have estabfished depart- j 
ments of extension teaching This was organized in 1914 and pub I 
fishes annual reports which contain the records of meetings of the 
association The American Association for Adult Education held 
its first annual meeting at the Hotel Drake in Chicago, on March 
26, 1926 The latter organization is a most active agent for the 
study and extension of adult education In 1926-27, under the aus- 
pices of the Carnegie Corporation, four studies covering the held 
of adult education were published One of these entitled The 


Vmvemiy Afield, by Alfred L Hall-Quest (1926), is a carefully 
prepared examination of educational opportumties offered by 
Amencan universities in university extension # 

Bibliography — The Amencan Society for the Extension of Univer 
sity Teaching, University Extension^lts Defimiton, History, System 
of Teaching and Organization (1891) , Arthur J Klein, Correspondence 
Studying in Umversities and Colleges (1920) , W H Draper, Umver 
stty Extension, i87S-^i92s (1923) , John S Noffsinger, Correspondence 
Schools, Lyceums, Chautauquas (1926) , Owen D Evans, Eaucattonal 
Opportumties for Young Workers (1926) , N Peffer, New Schools for 
older Students (1926) , A study by the American Library Association, 
Libraries and Adult Education (1926) (J C E ) 

UNIVERSITY SETTLEMENT- Social Settle 

MENTS 

UNRUH, FRITZ VON (1885- ), German writer, was 

bom m Coblenz, of an aristocratic family He joined the Prus 
Sian Guard, and was tutor to a prince His first plays, Offiztere 
(1912) and Louts Ferdinand, Prtnz von Preussen (1914) caused 
consternation In the World War Unruh served on the staff of the 
Crown Prince, and m 1916 was requested to write a book to keep 
up the morale of the troops His Opfergang (1916, Enghsh tr 
1928, Way of Sacrifice) expressed his revolt against militarism 
with such sardonic force that its author was declared insane 
When released, Unruh lived in Switzerland, later in Oramen 
Hesse His trilogy Em Geschlecht (1918-21) was also impres 
sionist The later Flugel der Nike (1924), Heinrich aus Ander 
nach (1925), and Bonaparte (1926, English tr 1928) were still 
expressive of revolt but they had lost some of the wildness, and 
with it some of the force, of Opfergang In 1928 Unruh was 
elected to the Prussian Academy of Letters 
UNTERMYER, SAMUEL (1858- ), American law 

yer, was born at Lynchburg (Va), on March 2, 1858 He was 
educated at the College of the City of New York and at the 
Columbia law school, and was admitted to the bar in 1879, 
practising thereafter in New York city He was counsel m many 
celebrated cases covering almost every phase of corporate, civil 
criminal and international law As counsel for H Clay Pierce 
he prevented the Standard Oil Co , after its dissolution m 1910 
from dominating the Water Pierce Company In the same year 
he effected the merger of the Utah Copper Co with the Boston 
Consolidated and the Nevada Consolidated Cos , involving more 
than $100,000000 In 1903 he undertook the first judicial ex 
posure of '‘high finance’' in connection with the failure of the 
U S Shipbuilding Co , organized as a consohdation of the larger 
shipbuilding companies in America After this he conducted a 
number of similar exposures In 1911 he delivered an address 
entitled, “Is There a Money Trust?” which led the followmg 
year to the so tailed Pujo money trust investigation by the com 
mittee on banking and currency of the Federal House of 
Representatives Mr Untermyer urged measures hke the com 
pulsory regulation of stock exchanges reform of the criminal 
laws and the regulation of trusts and combinations He took 
part m preparing the Federal Reserve Bank law, the Clayton bill, 
the Federal trade commission bill and other legislation curbing 
trusts He was a delegate to Democratic conventions and a strong 
supporter of President Wilson, who appointed him to serve on the 
commission which sat at Buenos Aires in 1916 to frame uniform 
laws for the Pan Amencan countries 

Untermyer acted for Governor Smith in a water power con 
troversy over the Niagara St Lawrence river, Adirondack for 
cst reserve and other hydro electric power rights, resulting m 
the defeat of the grant of the water-power rights of the State 
to private interests He was counsel for Herman Bernstein m 
the first suit brought against Henr> Ford because of attacks pn 
the Jewish people published in the Dearborn Independent In 
July 1927, Mr Ford agreed to destroy the pubhcations 
UNTERWALDEN, a canton of Switzerland, consisting of 
the basins of two streams, both called Aa, flowing into the Lake 
of Lucerne and divided into Obwalden and Nidwalden The area 
of the canton (1923-24) is 2964 sqm Forests cover 84 2 sqm 
and glaciers occupy over 5 sq m The highest point is the Titlis— 
10,627 ft — south of Engelberg As Obwalden includes this region, 
It IS generally more mountainous than Nidwaldcn The latter m 
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dudes much more lake surface than Obwalden The inhabitants 
are devoted to pastoral and, in a much less degree, to agncultural 
pursuits In 1920 the total population was 1 7,567 m Obwalden and 
13,956 in Nidwalden The majority of the inhabitants were Ger- 
man^-speaking Cathohcs Since 1814 the canton has been practi- 
cally administered by the bishop of Coire, formerly it was a part 
of the diocese of Constance The capital of Obwalden is Samen 
(pop 4,980), and of Nidwalden, Stans (pop 2,980) 

There are no mam line railways, a hght railway runs from Lu- 
cerne to Brunig pass via the Sarner Aa valley , an electric railway 
from Stansstad ascends the other mam valley as far as Engelberg, 
and mountain railways give access to the summits of Pilatus, 
Stanserhorn, Burgenstock and Seelisberg — all of which overlook 
the Lake of Lucerne Each area forms a single administrative dis- 
trict, with its own independent local institutions, m Obwalden 
there are seven communes and m Nidwalden ii In each '^half” 
canton the supreme legislative authonty is the Lanisgememde, 
or primitive democratic assembly (meeting m both cases on the 
last Sunday in April), composed of all male citizens of 20 (Ob- 
walden) or 18 (Nidwalden) years of age These assemblies have 
had an uninterrupted existence since 1309 
The people have always been deeply religious In the church 
of Sachseln, on the Sarnersee, still he the bones of the holy hermit, 
Nicholas Lowcnbrugger (1417-87), known as Nicholas von der 
I lue, or “Bruder Klaus, while at Sarnen, near by, are several 
convents , the most famous of all the monasteries in the canton is 
the great and still wealthy Benedictine house of Engelberg 
(founded about 1120) Another site of historical interest is Stans, 
the birthplace of Arnold von Wmkelried, the real or legendary hero 
of Sempach (1386) Some of the old and valuable ‘‘common 
lands” are still m the hands of the old gilds, and “communes” con- 
sist of natives, not merely residents In Obwalden, these “burgher 
communes” contribute to the expenses of the new “political com- 
munes” of residents, but m Nidwalden the latter have to itiise 
special taxes {See Switzerland AdmtmstraHon ) 

History — ^Historically, both Obwalden (save a small area m 
the Aargau) and Nidwalden were included in the Zunchgau On 
Aug I, 1 291, Nidwalden (Obwalden is not named m the text of the 
document, though it is named on the seal appended to it) formed 
the “Everlasting League” with Un and Schwyz (this being the first 
known case m which its common seal is used) In 1304 the two 
valleys were joined together under the same local deputy of the 
count, and in 1309 Henry VII confirmed to them all the liberties 
granted by his predecessor — though none is known to have been 
granted This placed Unterwalden on an equal political footing 
with Uri and Schwyz, and as such it took part (1315) in Morgar 
ten fight (also driving back an invasion over Brunig pass), in 
the renewal of the Everlasting League at Brunnen (1313), and at 
Sempach (1386), and in driving back the Gugler or English free 
hooters (1375) 

In 1798 Unterwalden resisted the Helvetic republic, but, having 
formed part of the short lived Tellgau, became a district of the 
canton of the Waldstatten Obwalden submitted at an early date, 
but Nidwalden, refusing to accept the oath of fidelity to the consti- 
tution, mainly on rehgious grounds, rose in revolt (Sept 1798), 
and was only put down by the arrival of armed men and by 
the storming of Stans In 1803 its independence as a canton was 
restored, but m 1815 the refusal of Nidwalden to accept the new 
constitution resulted in the transfer (1816) to Obwalden of the 
abbey lands of Engelberg {See Switzerland History ) 
UNYAMWEZI, a region in the Tanganyika Territory A 
plateau between the two nft valleys and 4,000 ft above sea level, 
It IS well watered, fertile and wooded, or covered with long grass 
In the west are swamps From south to north it extends some 200 
m and east to west about 150 m It includes the town of Tabora 
(g V ) founded by Arab slave traders from Zanzibar 
The country is named from its mhabitants, the Nyamwezi (in 
Swahili, Wanyamwegi), and was mentioned by Portuguese chron- 
iclers of the 1 6th century and by the navigator Antonio Pigafetti 
as Munemugi “The Land of the Moon/' the exact equivalent of 
the native name Wu-nya-mweal The Nyamwezi, a large tribe, or 
group of tril!)ies*H;he Sukuma, Sumbwa, Fipa, Winsa, Konongo and 


Kimbu among others— are both agriculturists and traders They 
appear to have come early mto contact with the Arabs and Indian 
merchants established on the coast Quarrels between them and 
the natives became common, chiefly over the heavy transit tolls 
levied by the Nyamwezi on the Arabs The first Europeans to 
enter Unyamwezi were Richard Burton and J H Speke, who 
visited Kaze (Tabora) m 1857 About 1858 the Arabs among 
them Tippoo Tib, a native of Tabora, defeated the Nyamwezi, but 
m 1871 the Arabs were defeated by a warrior named Mirambo 
{c 1830-87), who by his military skill made himself master 
of most of the country When Unyamwezi fell mto the Ger- 
man sphere the Tabora Arabs offered no opposition, and Emm 
Pasha hoisted the German flag there in Aug 1890 The Nyamwezi, 
however, resisted, and it was not until Jan 1893 that the Germans 
succeeded in storming the homa of their chief, Sike by name, who 
was killed It took the Germans many expeditions before they 
were fully masters of the country As a result of the World War, 
It passed out of German possession 
The Nyamwezi numbered (1921) about 500,000 persons They 
are Bantu of medium size and negroid features, but with long 
noses and curly rather than woolly hair They tattoo, file or extract 
the upper incisor teeth and load their arms and legs with brass 
and copper wire rings They make cloth of cotton m their own 
looms, smelt and work iron, and grow tobacco extensively 
See the works of Burton Speke and Stanley, H Brodie, Ttppoo Ttb, 
the Story of hts Career tn Central ifrica (1907) , Handbook of German 
East Africa (1917), a British Admiralty publication (F R C ) 

UNYORO, properly, and now officially, BUNYORO, a 
country of east central Afnca lying north west of Uganda, with 
which the British protectorate, dating from 1896, is now merged 
It has an area of 5,619 sqm Most is plateau land, 3,200 to 
3,800 ft above sea level, intersected by swamps, deep valleys and 
hills rising to 4 800 ft During the 19th century the states of Bun- 
yoro and Buganda appear to have been rival overlords of the 
region between the Bahr el Jebel (Mountain Nile) and the great 
lakes The Bunyoro number about 100,000 They had a certain 
civilization and were skilled m iron work, pottery and wood work 
The ruling class is of Hima stock 
The first Europeans to enter the country were J H Speke and 
J H Grant, who spent part of 1862 there, kamurasi the Mtikama, 
(king), objecting to their further journey down the Nile In 1864, 
Sir Samuel and Lady Baker discovered the Albert Nyanza Ivory 
and slave traders, nominally Egyptian subjects, penetrated as far 
south as Unyoro, and (1870-74) Baker, as governor general of the 
Equatorial Provinces, placed a garrison at Foweira on the Victoria 
Nile He annexed Unyoro to Egypt in 1872 General Gordon, 
who succeeded Baker, established posts at Masindi and Mruli 
With King Kabarega, a son of Kamurasi, the Egyptians had many 
encounters Egyptian authority ceased with the withdrawal of 
Emin Pasha in 1888, but Kabarega m 1891 found himself m con- 
flict with Captain (afterwards Lord) Lugard, who entered Unyoro 
frpm the south {see Uganda History) In 1889 he was deported 
first to Kismayu and, in 1901, to the Seychelles In 1923 he was 
allowed to return, but died before regaining Unyoro 
I Another chief had to be deposed for incompetence The next 
j mukama, Andercya Dukaga, was a man of progressive ideas He 
was about the 40th of Kabarega's 250 or so children could read 
and write and was a Protestant As the country settled down the 
powers of the native administration were enlarged The mukama 
presides over a Luktko (council or parliament), which has the legal 
authority This indirect government worked well and dunng the 
World War the Bunyoro gave the British substantial help 
Unyoro has played rather an important role m the past (un- 
written) history of Equatorial Africa as being the region from 
which the ancient Gala (Hamitic) aristocracy, coming from 
Nileland, penetrated the forests of Bjantu Africa, bringing with 
them the Neolithic civilization, the use of metals and the keeping 
of cattle In the west and south west of the country are the 
primaeval forests of Budonga (160 sqm) and Bugoma (80 
sq m ), containing large chimpanzees and a pecuhar sub species 
of straight tusked elephants (only found m Unyoro) 

See the works of Speke, Grant and Baker, also Colonel Cordon iff 
Central Afnca (4th cd , 1885) , F D Lugard The Rise of Our 
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Rost African Eraptre (1893);* H H Jolinstoiie, Uganda ProteetoraU 
(190a) , H R Wftllia, Bandbaak of Uganda (1930) 

UPAS, a Javanese vrord meaning poison, and specially, the gum 
of the anchar tree (> 4 n^fanjr toMcarta), of the hg-family (Mo« 
raceae), and a native of the Sunda Islands, which was us^ to 
envenom the darts of the natives According to the absurd fable 
(professedly by one Foersch, who was a surgeon at Samarang in 
1773) published in the London Magazme, December 17B3, and by 
Erasmus Darwin {Bo tame Garden, pt 11 ), the tree destro3rs all 
animal life within a radius of 15 miles The tree has a straight 
stem nsing without a branch to 60 to 80 feet It has a whitish 
bark and yields the juice from which the poison is prepared 
UPDIKE, DANIEL BERKELEY (i860- ), Amencan 

printer, was born m Providence, R I , on Feb 24, i8te In 1893, 
he began to estabhsh the Merrymount Press In 1895 he revived 
the Scotch-cut type produced by Alexander Wilson about 1835 
He later acquired the i7lh century Dutch fonts of Janaon and 
the matnees of the Mount joy type, and he has led m the revival 
of classical typography m America Special t3T)e8, among them 
the Merrymount type, have been designed by Bertram Goodhue 
and Herbert Home He received the degree of A M at Brown 
university in 1910 hrom 1910-17 he was lecturer on printing 
m Harvard university He was selected to print the Standard 
Book of Prayer in the revision of 1928 His published works in- 
clude On the Dedication of Amencan Churches (with Harold 
Brown, Cambridge, 1891), Printing Types — Their History, 
Forms, and Use (Cambndge, 1921), In the Day's Work (Cam- 
bridge, 1924) Also he edited A Dissertation Upon English Typo- 
graphical Founders and Foundries, by Edward Rowe Mores, with 
appendix by John Nichols (1924) 

UPHOLSTERY In modern usage, an upholsterer is one 
who supplies coverings, cushions, padding and stuffing for chairs, 
sofas or beds, or who repairs the same, and more generally one 
who also provides carpets, curtains and household furniture 
The word first appears as ^'upholder,” then as “upholdster” or 
“upholsterer,” that is, a broker who holds goods up to public view 
The earliest example of upholstery consisted in simply stretch- 
ing a piece of leather across a seat somewhat on the principle of 
a hammock Subsequently, springs were added These springs, at 
first shallow, developed in height until they were hable to bend 
over and be “crippled,” as it is termed in the trade This led to 
a greater amount of lashing or tying of the springs together, and 
to double spnnging, that is, one layer of springs of lighter weight 
superimposed upon a lower layer of heavier gauge 
Later, there has been the hour glass shaped spring This allows 
the use of a wide base and top On compression, the coils do not 
“chatter” or rub together when sat upon 
Manufacture. — Across the base of the seat webbing is 
stretched and tacked to the wood frame To this the springs are 
sewn with cord, and subsequently lashed or tied together to en- 
sure that they do not get bent over on one side If the chair is 
to have what is called a spring edge, a piece of cane is bent round 
at the front of the seat and also lashed to the springs, so as to 
form a firm edge, and at the same time ensure that the springs 
work in unison After this, canvas is stretched over the springs 
and tacked down to the wooden frame The chair is then first 
stuffed with whatever material may be chosen, such as fibre or 
hair, a light canvas or scrim is placed over the filling, and the 
edge stitched by hand to form a firm portion which determines 
the outline and form of the chair The chair is then second-stuffed 
with a further layer of hair or some cheaper matenal This hair 
is then covered vdth a layer of wadding to prevent it from work 
ing through the cover Tlie same treatment is applied to the back 
and arms, which may also be sprung The upholstered articles 
may now be first covered in calico, or the final cover put on 
Spring Frames. — ^As the web foundation for a chair has some- 
times proved unreliable, it is sometimes superseded by the employ- 
ment of a spring frame This consists of a senes of springs held 
together by sqitable metal links and surrounded by a wire edge 
bent to the shape of the outline of the seat Altemativdy, other 
makers have employed lace webbuig as a foundation on which 
to impose the layer of stuffing uqdenieatb the cover The lace 


webbmg msenihles wire-woven mattressei 
^ The principal raw matenAb employed in upholstery are timber 
for the framework, webbing, springs, hair, fibre, flock, woodwool, 
canvas, wadding, tacks, tvdne and laid cord, various coverings, 
such as leather, moquettes, velvets, tapestries, mlks and damasks 
{See FtmNiTuaE Manufacture ) (WHS) 

UPPER SIND FRONTIER, a distnct of British India, in 
the Sind province of Bombay, with administrative headquariers at 
Jacobabad {qv) Area, 2,695 sqm , pop (1921) 240,619 The 
land 18 watered by canals from the Indus, of which the chief are 
the Began and Desert canals Principal crops are millets, oil-seeds, 
pulses, wheat and nee, most of which is sent to the sea-board, the 
trade from Central Asia into Smd crosses the distnct, bnngmg 
wool and woollen goods, fruits, carpets and horses The distnct is 
crossed by the Quetta branch of the North Western railway, and 
from Jacobabad a 2^ ft gauge line runs to Kashmor 
UPPINGHAM, a market town of Rutland, England Pop 
(1921) 2,453 The Church of SS Peter and Paul has Decorated 
portions in the nave, tower and spire The pulpit is of the 17th 
century Jeremy Taylor was rector here at the outbreak of the 
Civil War The principal institution of Uppingham is the school 
It IS coeval with the grammar school of Oakham (1584), and 
had the same founder, Robert Johnson, archdeacon of Leicester 
During the nineteenth century, the school was developed by 
Edward Thring into a pubhc school of great educational influence 
(Sec Life and Letters of Edward Thrmg by E R Parkin, pub 
lished 1898 ) 

UPPSALA or UPSALA, a city of Sweden, 41 m. N of 
Stockholm Pop (1928), 30,198 The name originally belonged 
to Old Uppsala, nearly 2 m N of the present city This Uppsala, 
mentioned in the 9th century, was famous for its heathen temple, 
which gleamed with gold Three huge grave mounds remain here 
In the same place the first cathedral of the bishops of Uppsala 
was erected {c 1100) But on its destruction by fire, convenience 
caused removal in 1273 of the archiepiscopal see to the present 
city, then called Ostra Aros, but later Uppsala, which became a 
kind of ecclesiastical capital Here the kings were crowned, after 
their election at the Mora Stones, 10 m S E of Uppsala 
In 1567 Eric XIV murdered in the castle five most emi- 
nent men of the kingdom, three of them belonging to the family 
of Sture In 1593 was held the great synod which marks the final 
victory of Protestantism m Sweden, in the same year the urn 
versity was restored by Charles IX In the castle, Christina, 
daughter of Gustavus Adolphus, resigned her crown to Charles 
X in 1654 In 1702 nearly the whole city was burnt down 
Uppsala has water-communication with Stockholm by the river 
Fyns and the northward arm of Lake Malar, into which it flows 
The older part of the aty lies on its sloping west bank 
The umversity, the chief and oldest in Sweden, was founded 
m 1477 by Archbishop Jakob Ulfsson The umversity build- 
ing, completed in 1887, lies west of the cathedral The library 
building was erected m 1819-41 It is on the site of the Academia 
Carolina, founded by Charles IX , and is known in consequence 
as Carolina Redmva Since 1707 the hbrary has had the nght of 
receiving every work printed in Sweden Among the mss is the 
famous Codex Argenteus (6th century), a translation of the 
Gospels m the Gothic of Bishop Ulfilas (4th century) In the old 
botanic garden, Lmnaeus had his residence The new botanic gar 
den was given by Gustavus III in 1787 The observatory wa*^ 
founded in 1730 The Victoria museum contains Egyptian antiqui 
ties The Royal Society of Sciences, founded in 1710 Jjy A^iCh 
bishop Enk Benzelius, has a valuable hbrary Much of the 
enue is drawfi from the estates granted by Gustavus Adolphus in 
1624 Every student must belong to a “nation” ((andskap), of 
which there are 13, each representing a particular part of the 
country and having generally its own club-house and fund For 
singing, the students have a high reputation 
The cathedral stands nobly above the town, its tall western 
towers with their modem copper-sheathed spires are visible for 
many miles It is of simple form, and mainly French mi style 
(the first architect was a Frenchman, Etienne de Booneuil) ihodi- 
fied by the use of brick as budding material Oniamentaiion m 
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tkta iliglit eicqpt at the southern portal The church was build- 
ing from 1387 to 1435 It suffered from several ires, and a 
thorough restoration was completed m 1803 The easternmost 
chapel IS the ine mausoleum of Gustavus Vasa Hie castle was 
founded in 1348 by Gustavus I It was destroyed by ire m ryoa, 
and IS still in part ruined Uppsala is a book‘*pnntmg centre 
UR, a very important Sumerian site and the reputed early 
home of Abraham (Bibhcal Ur of the Chaldees) Ur lies about 
140 miles south of Babylon, and about 6 miles south of the 
modem bed of the Euphrates, about two miles from the modem 
Ur junction on the Boghdad-Basra railway, in 31** N , 46® E 
In ancient times the Euphrates ran west of Ur, reaching open 
water near Endu The nver was diverted so that it passed by Ur 
m the time of Rimsm The city also lay near the ancient junc- 
tion of the Tigris with the Euphrates, when the former flowed 
along the Shatt al Hai Ur lies close to the low hills which form 
the edge of the Arabian desert It commanded the conunumca- 
tions of both rivers It was close to the sea and at the same time 
a convement entrep6t for the commodities of the desert The 
gradual change in the coast hne and m the course of the 
rivers has left the rums in the desert Although most of the 
rums of Ur as seen to day, — and the ztggtarat is one of the best 
preserved in Mesopotamia,— 'belong in their present form to the 
Neobabyloman period, recent excavations have shown that the 
site has been occupied from extreme antiquity Ongmal excava- 
tions were undertaken by Taylor in 1854, but a senous exam- 
ination of the site was not made till after the World War by Hall 
His work has since been ably continued by Woolley 
Amid the extensive remains of cemeteries, the most recently 
found graves, which he south east of the sacred enclosure, are the 
most interesting The graves fall into three periods, and are dated 
provisionally by Woolley at 3500 bc, the second senes are 
comparable with Cemetery A at Kish, and are dated by Woolley 
at about three centuries later, while the third senes are some 
centuries hter, but at present are undated 
The richest graves of all belong to the earliest period Their 
wealth of precious metal shows that there was a very consider 
able and prosperous civilization, while the settled style of the 
art shows that this civilization was already an old one The 
graves antedate the first dynasty of Ur by 400 years, they come 
therefore in the penod subsequent to “the flood,” a period m 
which Sumernn historians placed two dynasties, those of Kish 
and Erech For these periods and for the first dynasty of Ur they 
record only the names of the kings, often exaggerating the length 
of their reigns to an absurdly great degree The excavations at 
Ur have, however, produced inscriptions of the first dynasty and 
these early graves show that the occupation of the lower nver 
valley is extremely ancient, while additional confirmatory evidence 
of an early date has recently been found at Kish 
The great temple area at Ur is both stnbng and has had many 
archaeological results The temenos or sacred enclosure as it 
exists to-day is the work of Nebuchadrezzar The outer wall 
appears to have been pierced by six great gateways On the 
north east side the more northerly had a comer stone with an 
msenption of Bur-Sm The southerly was restored by Cyrus, 
the son of Cambyses On the south-western side the gateway 
opposite the ziggurat had an inscription of Nabonidus 
The ziggurat stands m the north west corner of the sacred 
area It consists of three stones The lowest, which measures 
210 X 140 X 20 feet, was built by UrtNammu and Dungi and 
was built so well that further restoration was apparently never 
needed The se(iond stage was restored by Nabomdus A small 
building crowned the third stage This was the bedchamber of 
the goa and goddess, not a temple as Herodotus supposed The 
face of the first stage was blackened, the second and third was of 
red stone, while the shrine on the top was encased m blue brick, 
the work of Nabomdus On the north east side there were three 
stairways, leading from the platform to the second stage, two 
ran along the face of the fower from the north and east angles 
respectively and met in the middle, froip which point there was 
a third stairway, running towards the face pf the tower, at right 
angles the othW two 


East of the ziggurat lay the great temple of £-num mah Ihe 
rum 1$ of three periods, prehistoric to Neobabyloman, and of the 
time of Cyrus The old Sumerian foundation wall was made of 
unbaked bnck built on a foundation of clay which had been 
beaten hard On this there were two courses of unbaked bricks 
of Bur Sm, 8 ft 9 in thick and 8 ft 5 m high, which had been 
restored at various times On either side there arc a row of rooms 
The temple was laid in rums between the time of Himmurabi 
and the Kassite dynasty Nebuchadrezzar II made a complete 
restoration The old temple had no great open court, an obvious 
need m a great temple, for this Nebuchadrezzar made provision 

South east of the ziggurat was a much ruined temple of Nmgal 
The middle cella and the side chapels he on the north west side of 
the court, and the entrance, through a great recessed doorway is 
on this side On either side there were two rooms connecting with 
antechamber and chapels and the plan recalls the temple of Ishtar 
at Babylon A roadway led from the south-east of the temple of 
Nmgal, ending m a great double gateway which gave access to the 
court of a great rectangular building east of the temple There was 
communication from the south corner of the temple court to this 
street through a pair of recessed gates At the other end of the 
roadway the excavators found a recess with a door opening on to a 
buildmg of the Kasbite penod 

Between the temple of Nmgal and E num mah lay the shrme of 
Nannar, E dub lal mah This is mentioned m an old liturgy as a 
temple of Ur and buildings of this name occur m other cities, 
such as Adab, Larsa, Lagash and Ism The town itself was ex- 
cavated by Woolley It has been shown that the old town of Ur, 
as it presented itself to Abraham’s view, cannot have differed 
much from the modern raudbnek towns of Mesopotamia 

See for earlier excavations, Cambridge Anaent History^ vol i, 1923 
(bibliogiaphy) , H R Hall, Museum Journal XV Woollty’s reports 
are appearing annually in the Antiquaries Journal (Vol III onwards) 
A short summary of excavations from 1918 with bibliography m 
S Der alts Orient 26 (1928) (L H D B ) 

URAL-ALTAIC LANGUAGES The Ural Altaic Ian- 
guages consist of two groups The first is the Uralian group (Fm- 
no Ugnan languages fg v ], and the Samoyedic languages), spoken 
round the Ural mountains, and the second, the Altaic (Turkish 
[9 V ], Mongolian (<; v and Tungus tongues) m derivation from 
the mountain range of that name 

The Phonetic System — Almost without exception the Ural 
Altaic languages recognize a law of vocalic harmony Exceptions 
exist but are explamed consistently with the general principle that 
m any single word only vowels of the same “timbre” may appear, 
thus, if the radical vowel of a word be 0 or u, the vowels in the 
other syllables must be 0, u or a In other words, vowels in the 
same word must harmonize in method of articulation On the other 
hand, if the root vowel is e or the vowels of other syllables of the 
same word must be pre palatals or antenor-vowels (j; c , articulated 
in the forepart of the mouth like e and ») 

We have thus m Finnish the word kest “hand,” km, “stone,” 
metsa, “forest,” opposed to kala, “fish,” sulka, “feathers,” etc 
The same applies to Hungarian, repul, “to fly,” Ulek, “soul,” segit, 
“to help,” presenting vocalic contrast to hdrom, “three,” olvad, 
“to smelt,” savattyu, “bitter,” etc Turkish is even more observant 
of detail den, “skin ” dudak, “hp,” bajak, “leg, thigh,” bojuk, 
“big, tall,” etc (These examples are from Osmanh ) 

In actual practice, there are numerous exceptions Nevertheless, 
in Mongohan, lurkish, Hungarian and Finnish, vocalic harmony, 
Without bemj general, tends to establish a balance between the 
I divisions and dispositions of words, and is thus an important factor 
I m the phonetic structure of Ural Altaic languages 
I Coiasonantal Alternation — In any given word the consonant 
which ends the root syllable is subject to various mutations accord- 
ing to the nature of the syllable following (open or closed) It is es- 
pecially characteristic of certain Urahan tongues, like Lapp, Finn- 
ish and the Samoyedic languages In the other languages it has 
not developed beyond the merest trace Thus, m Finnish, kukka, 
“flower,” but kukan (genitive), “of the flower”, knto-, “to weave,” 
but kudon, “I weave”, repo, “fox,” but revon (gen ) “of a fox”, 
onki, “fish hook,” but ongen (gen ) “of a fish hook”, hntu, “bird,” 
! but hnmn {<Undun), “of the bird,” etc In their present form 
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the consonantal alternations, so numerous and so varied in Piimisb 
and, above all, m Lapp, give no indication of what they once were 
In early times, it seems probable that at the end of the root svl- 
lable, there was an alternation of degree — a strong one and a weak 
one, tt kk pp and t k p There was also an alternation which 
produced a contrast between p t k and /? b and 

b 7 , etc This alternation extended to groups of consonants 
opposing a strong int to a weak wd, mp to ks toy z 
This alternation theory (German Stufenwechsel) was formu- 
lated by the Finnish linguist, E N Setala, who proposed to extend 
It to Altaic tongues, where Ramstedt had discovered it m part It 
IS unlikely that consonantal alternation can be demonstrated m 
Mongolian, Turkish and 1 ungus except at a very early stage 
Vocalic Alternation — ^Thcre exists also an alternation of 
vowels by which, according to the suffixes which a word may take, 
the vowel of the root syllable may be modified or changed Thus, 
m Finnish, pala, to burn (intrans ), and polttdy *‘to burn*^ (trans ) , 
in Ostyak, n*ahm, “tongue,” and “my tongue,” etc These 

instances are rare m modern Ural Altaic speech, and the Uralian 
tongues have best preserved the traces, although examples are also 
found in Turkish and Mongolian 

The rules which determine the beginning and ending of words 
are that no word can begin with more than one consonant, and 
when a foreign word so beginning is borrowed it is simplified ac 
cordmgly Ihe Swedish word stor, “big,” becomes suurt in Finnish 
Elsewhere a vowel is put before the double consonant to facilitate 
enunciation the Sliv word stolu is m Hungarian asztal (pron 
ostol) and the English “steam” is, in Osmanli, tsitm, etc 
The accent vines in position and quality Finnish and Hun- 
garian stress regularly the first syllable and Turkish the last In 
Samoyedic and other idioms such as Qstyak it varies 
Morphology — In the first place, no language of the group 
uses prefixes, all the grammatical modifications expressed in Eng 
lish by prepositions (viz , to, on, of, for, etc ) are effected by 
means of suffixes “I enter the house,” is, in Hungarian, heUpek a 
hdz ha {hdZy “house” — 6a, suffix meaning “into”) In a tale writ- 
ten in Kazan Turkish we find her keh urmanya bar y an dej, 
“a man went into the forest” (urman, “forest’ — 7a, “into”) The 
majority of the grammatical relations affecting words are there- 
fore expressed by suffixes, which differ in form from language to 
language, but play the same role throughout These suffixes are 
strengthened by post positions thus (Hungarian), egy fa alatt, 
“under a tree” (egy, “one, a,” fa, “tree,” alatt, “below”) 

The possessive case is formed by suffixes except in Mongolian 
and Tungus Hungarian szem-e-m, “my eye” (szem, “eye” 4 * nt, 
“my,” with euphonic e) szem(d, “thine eye” ( d, “thy, thine”), 
szeme, “his eye” (-e, “his”) , szemunk, “our eye” ( unk, “our”), 
etc Osmanli Turkish also has this form, ev tm, “my house” (ev 
“house,” tm, “my”) , ev tn, “thy house” ( tn, “thv”) , ev t, “his 
house” (1, “his”), evtmtz, “our house” (-imtz, “our”), etc This 
use of the possessive prefix is however, comparatively modern, 
since It does not exist in Mongolian and Tungus and, further, since 
m Hungarian as in Turkish these suffixes are added directly to the 
root before other suffixes, while in other tongues (Finnish, Lapp, 
etc ) they follow all other suffixes Compare Hungarian a hdzam 
ban, “in my house” and Turkish (Osmanli), evtmde (idem) with 
1 mmsh kodassant ( m«“my”) 

The Uralian languages, Turkish, Mongolian and Tungus appear 
to have developed their system of word building as we know it 
to day at a date which, if not recent, was well after the time when 
the languages were closely related Only a few suffixes can be 
restored throughout the family, it may be suggested tentatively 
that one method of forming the plural was to suffix a to substan 
tives as m modern Mongolian, Tungus and Uralian, a process 
of which Turkish has conserved a few traces The mam character- 
istic of the Ural Altaic tongues is the difficulty, even m modem 
speech of distinguishing between nouns and verbs by their out- 
ward forms The conjugation of the verb is reminiscent of the 
possessive-suffix system of the noun and many verbal suffixes are 
identical in form with those which are used to construct new 
nouns The adjective has no proper declension 
Vocabulftry — ^All words dealing with rudimentary civilization 


are common to all the languages, such as those expressing relation 
ship (father, mother, uncle, aunt, etc ), certain elements, animals 
and plants, primitive occupations and simple movement and ges 
turc words The comparative philology of these languages demon 
strates a neolithic civilization of the type of which traces have 
been found m different parts of the Urals This primitive vocabu 
lary, the common patrimony of all the tongues, is augmented by 
words of very diverse origm Mongolian and Turkish have bor 
rowed much from Chinese and Indian languages Uralian Ian 
guages have drawn largely on Indo European stocks and in modern 
times many Iranian terms have been admitted In modern days 
Hungarian, Wogul, Ostyak, Cheremiss and Wotjak have taken 
many words from Turkish lexicography Tungus has a large per 
centage of Mongolian words, Osmanli Turkish has adopted much 
from Arabic and Persian Mongolian and Turkish have lent to 
and borrowed from, each other, and Palaeo Asiatic elements have 
enriched and varied the vocabularies of the Ural altaic languages 
spoken in Asia In Europe, Finnish, Lapp and Estonian have bor 
rowed much from Germanic, Baltic and Slav languages, Hunganan 
from Ossetian, Slav tongues and German The vocabularies of the 
Finno Ugrian and Turkish languages spoken on Russian terntory 
are rapidly becoming Russianized 

Numerals. — ^The Ural Altaic numeral system is decimal 
throughout The names of the numbers in the different languages 
differ widely, because the pnmitive Ural Altaic speech had not 
developed a proper numerical system before the dispersion 

CXASSIFICATION OF URAL-ALTAIC LANGUAGES 
A URALIAN LANGUAGES 

Finno Ugrian Languages (q v) — i I app Southern Lapp 
Ume Lapp, Swedish Lapp, Norwegian Lapp, Enare-Lapp and 
Kola-Lapp 2 Finnish Suomt (of Finland), Karelian, Olonetsian 
Ingrian, Ludik, Vepse, Wote, Estonian, Livian 3 Mordvinian 
Moksha, Erza 4 Cheremiss 5 Permian Wotjak, Syryene 6 
Ugrian Wogul, Ostyak, Hunganan (Magyar) 

Samoyedic Languages. — ^Yurak, Tawgy, Yenisseian, Kamass 
(or Sayan Samoyedic), and Ostyak Samoyedic 

B ALTAIC LANGUAGES 

Turkish Languages — i Turkish of Altai, Uzbeg, Kirghiz, 
Bashkir Tatar Azeri, Turkmen, Osmanh, etc 2 Yakut 3 Chu 
vash 

Mongolian Languages. — i Eastern Mongol (Khalkbi 
Tsakhar, etc ) 2 Western Mongol (Kalmuck) 3 Northern 

Mongol (Buriat) 

Tungus Languages-— I Eastern Tungus Goldie, Olcha, 
Lamut, Orochene, etc 2 Southern Tungus Dahur, Solomc, etc 
3 Western Tungus (Tungus of Vershoiansk, Yakutsk and of the 
Yemssei, etc ) Manchu 

Many sub dialects are necessarily annulled, and this brief classi 
fication does not imply, so far as Altaic languages are concerned, 
any definite relationship The relationships of these oifferent 
tongues are, as yet, far from being elucidated 

Bibliography — There are numerous pubUcations on the Ural 
Altaic languages Apart from special works of interest only to 
scholars, mav be mentioned A Skuvageot “Langues Finno-Ou 
gnennes et SaraoyMes” in Les Langues du Monde (192^), J Deny 
{tbtd) “Langues turk, mongoles, tongous”, Szmnyei, Ftnntsch-ugnscke 
Sprackwtssemchaft, J Ntoeth, TUrkische Grammattk P W 
Schmidt, Die Spracksiamme des Erdkretses, E N Setala (Tieto 
sanakirja X p 244 Helsingfors) (See bibliographies under Txjrktsii 
Language, Hungarian, Finnish, Mongol ) (A Sau ) 

URAL MOUNTAINS, a mountain system which extends 
north to south, from the Arctic ocean to the Caspian sea and 
separates Europe from Asia The Urals have been affected by a 
senes of separate upheavals, some having a north to west strike 
and some a north to east They reach their maximum altitudes 
along a zone stretching nearly north and south The composite 
nature of the Urals is best seen at the extremities of the system 
where the upheavals form a distinct chain of mountains 

The Pae khoy or coast ndge (Samoyedic “stony ndge”) i** 
independent of the Urals proper It has a distinct north-nbrth 
west and north-west trend, and although cut through by the Yugor 
strait it IS continued in Vaigach island and Novaya-Zemlya 
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dome-shaped summits nse 1,000 ft 

The Obdorsk or Northern Urals begm near the head of ELara 
bay and extend south-west to the 64th parallel and form a distinct 
range, stony ahd craggy, sloping steeply towards the south-east 
and gently towards the marshes of European Russia Its highest 
peaks are Khardyues, 3,715 ft, and Pae ycr, 4,752 ft Some- 
times the mam chain has on the west two or three secondary 
chains, formed by sedimentary rocks, and the highest peaks of 
the Urals (Sablya, 5,402 ft , and Toll poz-iz or Murai-chakhl, 
5,537 ft ) occur in the south of one of these Dense forests, 
chiefly flr, pine and larch, clothe the mountain slopes, but every 
species, except the larch, gradually disappears m the north, and 
the upper limit of vegetation (2,400 ft in the south) rapidly 
descends to the base of the mountains near the Arctic Circle, and 
forest vegetation disappears about 65° N (67® in the plains) 

The section between 64® and 61® N has again a wholly distmct 
character Here the mam water parting is a succession of plateaus 
stretching m a north-westerly direction It has broad, flat, marshy 
valleys, whilst here and there are isolated summits, mostly under 

3.000 ft (Yang tump, 62® 43' N , 4,170 ft ) The whole region, 
except the mountain summits, is densely clothed with coniferous 
forests This part of the range is uninhabited 

The Middle Urals, about 80 m broad, contain rich iron, copper 
and gold mmes (Bogoslovsk, Goroblagodatsk and Ekaterinburg 
Urals) The Denezhkin kameii in the north (4,841 ft ) and the 
lara-tash m the south (2,800 ft ) mark the hmits of this section 
Here the orographical structure is more complicated In the 
north (6ist to 60th parallel) there is a succession of chains with 
a distinct north-eastern trend South of Kachkanar (2,866 ft ) 
the Urals assume the appearance of broad swellings 1,000 to 

2.000 ft m height, deeply trenched by ravines These low plateaus 
have been utilized for centuries as the chief highway to Siberia 
The water-parting between the Russian and Siberian rivers is 
here not more than 1,245 ft above sea level on the great east- 
ward road, west of Sverdlovsk (Ekaterinburg) The valleys 
have a decidedly south eastern direction, as has the railway from 
Perm to Kurgan The Middle Urals are densely forested The val- 
leys and lower slopes have a rich soil and contain large and 
wealthy villages The mines also support a considerable population 

The Southern Urals (55® 30' to 51° N ) consist of three parallel 
chains running north-cast and south west and constitute an inde- 
pendent part of the Ural system The Urals proper are a low 
sinuous chain hardly exceeding 2,200 to 2,800 ft in altitude Far- 
ther west there is a parallel chain which, although pierced by 
rivers, reaches 5,230 ft , whilst farther west still is another series 
of equally high chains The gentle slopes of the hilly tracts are 
dotted with woods, mostly of deciduous trees, while the hol- 
lows contain rich pasture grounds The region is being colonized 

Farther south the mam range, except when deeply trenched by 
the rivers, is a plateau which hardly reaches 1,500 feet It is 
continued towards the Volga under the name of Obshchly Syrt 

South of the great bend of the Ural river, quite independent 
ranges of hills, or flat swellings, appear (e g , Dzhaman tau, Mu 
godzhar hills) A range of heights connects the Mugodzhar bills 
with the Ust-Urt plateau 

Geology <-*The Ural mountains are no more than the western 
edge of a broad belt of folding of which the greater part is buned 
beneath the Tertiary deposits of western Siberia Throughout 
the greater portion of the chain a broad strip of granites, diorites, 
pendotites, gneisses and other crystalhne rocks nses directly from 
the Siberian plain, and is covered towards the west by Silurian, 
Devonian, Carboniferous, Permian and Tnassic strata, which are 
thrown into numerous folds parallel to the length of the chain 
and usually nse to much greater heights than the crystallme zone 
For the mineral wealth of the Urals see Uralsk Area 

URALSK^ a town of Asiatic Russia, on the Ural river, where 
the railway crosses it Pop (1926) 35,994 Founded ip 1775, it is 
a centre for gram and cattle from the Kirghiz steppe There are 
seven flour mills and four leather and gut preparing Ivorks with 
iron and woollen industries, also a model farm) a museum, and 
branches of the Russian Geographical and of the Fishenes 
Societies 


URALSK AREA, an administrative division of Ru‘^sia lying 
partly m Europe, and partly m Asia, and which should not be 
confused with the former Uralsk province of pre 1917 Asiatic 
Russia, which is now included m the Kazakstan A S S R (g v) 
It stretphes southwards from the Arctic Ocean to the Kazakstan 
A S S R on the east, and the Tatar A S S R , Bashkina and Oren 
burg province on the west The Sibenan area forms its eastern 
boundary, and to the west he the autonomous Komi (Zirun) 
area, the Vyatka province and the Votyak autonomous area It 
occupies 1,692,810 sqkm and has a population of 6,791,875 
(1926), 91 2% of whom are Russians, the remainder being chiefly 
Turco Tatars, Finns, Poles, Jews, Lithuamans and Latvians Most 
of the Ural range hes within its borders 

It reveals many as|>ects of the complex life of Russia, up to 
date electnfied industry side by side with peasant mining and 
metal artels, a railway net m the south, trackless wastes m Tobolsk, 
rich corn-growing lands, meadow cattle pastures, sheep grazing 
lands, nomad reindeer breeders, fishing, the hunting life of the co 
niferous and deciduous forest, and the bleak desert tundra of the 
Arctic shores East of the Urals there are the winds from Asia, 
the rainfall vanes between 8 to 16 m east of the Urals to 20 in 
west of them Summer m the south is as hot as in Odessa, while 
winter is much more severe Spring, especially in the south-east 
IS very short The rivers are frozen from 144 days m the 
south to 200 in the north The north lies within the Arctic circle 

The economic life of the Uralsk region centres on the vast 
imneral wealth of the Urals A wide zone of the western region 
of the Urals is covered with Ptrmian deposits rich m copper, 
salt and salt springs 

Rivers and Lakes — On the eastern foothills are a series of 
freshwater lakes formed in natural hollows and quite distinct 
m type and origin from the salt lakes of the Aralo Caspian depres- 
sion The rivers on the west, the Kama, and its tnbutanes 
especially the kolva, Vyshera, and Chusova, arc of great impor 
lance, and link the region with the Volga, and by a canal system, 
with Leningrad The eastern drainage links with the Ob (g v ) and 
the Arctic, and is therefore less valuable for navigation, especially 
as the stream beds are often interrupted by rapids, they are, 
however, sources of potential electric energy Efforts are being 
made to establish trade via the Ob river and the north, and a 
trading expedition m 1928 visited the mouths of the Ob and 
Yemsei, the transport cost of wheat, fur and asbestos sent this 
way IS less than half of that sent via Leningrad But the diffi- 
culties are great and the season short Better harbour facilities 
and a close net of wireless stations ^along the coast are necessary 
if the route is to develop A commission is, however, considering 
the possibility of shortemng the route by cutting a canal from 
the Ob to Kara bay, thus avoiding the journey round the Yalmal 
peninsula, and of extending the railway from the Tavda north 
wards to the Ob, or possibly to the canal itself The sources of 
the Ural river (Yaik) and its tnbutanes the Sakmara, Or and 
lick, and of the Pechora and Usa in the north he m the area 

Mining. — ^The beginning of salt, iron and copper exploitation 
was made m the i6th century by the brothers Stroganov, to whom 
the land was given by the Moscow government in 1558 Later 
Peter the Great founded several iron works and after the discovery 
of gold in 174s, colomzation proceeded rapidly Until 1861 the 
work m the mines was carried on by serfs, either belonging to pn 
vate persons (especially the Stroganovs and Demidovs) or to the 
Crown Russia and Sweden, using charcoal, were formerly the 
chief iron producers, but when coal began to be used, especially 
m England, the market passed from them The Urals ceased to 
be the chief mining district m Russia, and the Donetz basin m 
the south took its place Even after the revival of the Ural iron 
industry m 1898, when foreign capital (especially British) re 
developed and improved it, the ratio of iron production as between 
southern Russia and the Urals was 67 19 In the post revolution 
period the region was in the centre of the disturbances and the 
Czech army and Kolchak’s troops both held it temporarily Much 
of the plant of the mines and metal works was destroyed, and 
the bridges, permanent way and rolling stock of the railways were 
damaged This, combined with the revolution m the economic 
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regime brought industrial life almost to a standstill and many 
branches have not yet fully recovered, especially the copper 
industry (1928) Important changes have taken place m the 
industry in the period of re orgamaation The freightage costs 
of fuel are heavy, the good coke of the Kuznetsk district is much 
better for smelting furnaces than the local coal, but its transport 
cost raises the price of metal and puts it at a disadvantage in 
the market The timber for charcoal m the accessible regions is 
rapidly dimimshing and the power problem became acute after 
1921 It has been partly met by electrification, and within the 
penod 1923-28, electric power has been supplied at Chelyabinsk, 
using brown coal, at Kizclovsk, at Sverdlovsk (Ekatennburg), 
using peat fuel, and on the Chusov nver, using water power, a 
further station is under construction at Egorshin, while the 
capacity of that at Chelyabmsk is being increased Naphtha has 
also been introduced as fuel and the r 61 e of timber and charcoal 
as a source of power compared with other sources diminished in 
the district from 70 30 in 1922-23 to 52 47 in 1924-25 The 
industry has also been helped by concentration, the smaller and 
less profitable undertakings having been closed down It is still, 
however, bearing the burden of keeping mines in repair which 
carmot be opened for lack of capital and of restoring war damages, 
so that the full effect of the reconstruction is not yet felt 

Iron, chiefly magnetite, is found on the eastern Urals, especially 
on the Blagodak, Vycok and Magnitnaya hills, the iron ore of the 
Zlatoust district is of verv high quality The Alapaev mines in 
the Tagil district in which manganese is worked are productive 
and developing rapidly Metal is worked in Nadczhdmsk on a 
large scale, at Chusovaya and Lysva, near Perm and at Zlatoust 
Coal production has reached pre war level The Kizelovsk mine 
produces the best quality and supplies the railway, anthracite is 
mined in Egorshin and along the froitsk-Orsk ^railway Brown 
coal, with a high calorific value, but much ash, is mined at 
Chelyabmsk and near Tagil Four of the mines have cheapened 
cost by using electricity The coal passes over into graphite 
towards the north The vast peat resources of the district are 
being exploited for elect nc power, especially at Sverdlovsk and 
Zlatoust Copper of good quality is found associated with sulphur 
pyrites and malachites, and in some cases with gold, silver, zinc, 
selenium and tellunum In pre-war times it was exported m 
quantity, capital, however, is needed for its restoration and at 
present (1928) the Kyshtym and Kalatinsk mines only are work- 
ing, while the Pyshminsk Klyuchev is being kept in repair In 
view of Its importance in the electrical industry, Uie copper indus- 
try will probably revive 

Gold was formerly an important product and there is a Gov- 
ernment gold laboratory m Sverdlovsk In pre-war times the 
annual output was 109 tons, but it is now declining and the east 
Siberian goldfields are taking its place on the market It was 
mainly a peasant industry centring on Mias, near Zlatoust, 
Sverdlovsk and Troitsk The gold obtained from the sands m 
the south-east is not valuable Platinum from the Urals formed 
90% of the world market supply in pre war times, it was first 
exploited m 1824 and is found in the Tagil district In 1926 the 
platinum produced was 92,700 troy ounces, as against 157,453 ^ 
1913 the fall was mainly due to lack of dredgers, but these are 
gradually being replaced The salt works on the upper Kama 
are very ancient and produce about 18% of all the salt in Russia 
Rich deposits of potassium salts have recently been discovered 
extending from Solikamsk m 59® 38' N , 56® 50^ L , to Usolsk, 
the terminus of a branch railway from Perm it is estimated that 
much will be available for export in addition to that used m local 
agriculture, and cheap water transport to Rostov-on Don or 
Leningrad is available Superphosphates are produced near 
Sverdlovsk and the upper Kama, soda at the Beitsmkov factory, 
chromium ore is worked at Shaitansk, and dynamite and nitrite 
at Kyshtym Sulphuric acid from the by product sulphur of the 
copper IS also produced Asbestos is worked at Alapaev and near 
Sverdlovsk, and the output of asbestos sheets, asbetite and other 
products is greater than in pre-war tlma, partly because the other 
asbestos mines in the U S S R are not yet re-started (1928) The 
Ural precious stones, especially emeralds^ are famous and include 


cbrysoberyl, topaz, beryl, tourmaKne and amethyst 

industrial enterpnses, smelting and the mak 
ing of machinery and metal goods occupy the first place* Of 
special Importance Is the supply of agricultural machinery to 
Asiatic Russia, where demand at present far exceeds supply 
Sverdlovsk, Perm, Zlatoust, and the Tagil district arc centres for 
heavy industry RaiiwSy repair shops exist here and at other 
points on the line There are china, glass, cement, brick and 
worked stone industnes, and alummium is made from local 
bauxite The fine building material is httle exploited owing to 
transport difficulties Of industnes for local needs, leather is 
prepared in Kungur, Tyumen and Sverdlovsk, and footwear is 
made at Sarapul, cloth and hnen products though greater than 
in 1913, do not meet the demand Food products include flour, 
dairy produce, which is organized in about 1,000 co-operative 
artels, brandy, beer and meat preserves Makhorka tobacco is 
made and matches m Perm and Tyumen, where there are also 
saw mills, and cardboard works In the Tagil distnct there is 
sawmilhng, and a paper and cellulose industry On the east of 
the Urals koustar or peasant industries are widely developed, and 
include small iron ware, every vanety of wood product from 
pitch and tar preparation to furniture making, leather goods, 
saddlery, flour milling and the polishing of stone and marble 

Agriculture* — Much of the Uralsk area consists of the vast 
tundra of the north and the Yalmal peninsula, and is unsuitable 
for agriculture Omittmg this area, more than half of the re 
mainder is covered with coniferous or deciduous forest In the val- 
leys of the foothills and on the eastern plain is rich black earth, 
merging into less favourable, but still fertile, chestnut-coloured 
soil In these areas cultivation is densest, wheat, with oats second, 
forms the mam crop m the Troitsk, Chelyabinsk, Shadrmsk, 
Kurgan and Ishim distncts, oats, with wheat second, in Irbit, 
Sverdlovsk, Tyumen and Zlatoust, while rye is the mam crop m 
Sarapul and Tobolsk, and oats in the Upper Kama, Perm, Tagil 
and Kungur Cultivation thins out with height on the Ural pla 
teau, and, m dependence on climate and soil conditions, almost 
disappears north of the Sverdlovsk Omsk railway Its northern 
limit on the east lies roughly along 57® N, and is markedly 
further south than on the west of the Urals Isolated patches of 
potato and vegetable cultivation he to the north in the alluvial 
river soil 

Camels are bred in the south-east steppe and reindeer north of 
lat 52® N Pigs are reared in the Irbit-Tobol-Tyumen districts 
Fjishing is a supplementary industry m the Urals, but very im 
portant m the Ob and its tributaries Even the valuable fisheries 
of the Lower Ob arc feeling the effects of destructive exploitation 
and there is great need for fishing artels and for the building of 
fact ones for salting and preserving The catch is mainly perch, 
ruff, silurus, carp, bream, roach, sturgeon, hernng and nelma 
Hunting IS important in the Perm and Upper Kama districts and 
in Irbit and Tobolsk 

The chief animals hunted are squirrel, hare, elk and dect and 
heath cock and grouse, others are fox, bear, wolf, marten, ermine, 
badger, seal, northern deer, and partndge, goose and duck Hawk 
hunting IS still practised m the steppe regions Tutgut, Obdorsk, 
Berezov, Tobolsk, Tyumen and Irbit are centres of collection 
The latter was noted for its fur fair in February and March, but 
Its importance is diminishing 

Communications* — ^The Perm-Sverdlovsk-Tyumen line, linked 
from Sverdlovsk with the Tavda river, Chelyabinsk, Troitsk and 
Kurgan and with some other centres, is the only one The link 
with Perm will be very valuable when the plan to link Kotlas with 
the Murman railway, and thus provide a Winter outlet for the Ural 
products, IS carried out Though this southern net is a contrast 
to the absence of lines m much of the area, it is inadequate for 
the needs of an industrial region Roads are poor aiid absent 
in many places, and the improvement of commumcations, here as 
elsewhere m Russia, is a problem facing industry Sverdlovsk 
(qv) is the administrative centre, pop (1926) 136,494* other 
towns iqv) are Perm 119,420, Zlatoust, Chelyabinsk and Tyu- 
men, over 47,000, Kurgan, Sarapul, Tobolsk, Troitsk, 

Irbit, Ishim and Shadrmsk 
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Finnish tnbes the Permyaks nf t£e Kama 
nver aie closely related to the ELomi igv) and speak a 
language resembling theirs The Voguls (Maniaa) are most nu- 
merous in the Valley of the Konda^ but extend om the Urals and 
are found m Perm They are dark, brachycephftiic, with broad 
faces and flat features Their main occupations are fishing and 
hunting The Ugnan Ostyaks are dolichocepbaUc« short in stature 
and have some Mongohan features, perhaps due to intermixture 
with Tatars m the i6th and 17th centunes Their language is 
akin to Hungarian They fish, hunt, and gather cranbemes and 
cedar-nuts Some have become settled and have built earthen 
huts, and keep horses and cattle Their standard of bvmg 1$ 
higher than that of many tnbes, especially amongst the southern 
Ostyaks The northern Ostyaks retain more of their ancient cus- 
toms; they regard the bear with veneration, practice Shamanism 
and bury their dead m canoes, or leave them in the forest with 
a covering of skins In the neighbourhood of Obdorsk are the 
YurakS, a branch of the Samoyedes, who are mamly nomad rein- 
deer breeders, with fishing and hunting as supplementary occupa- 
tions The Samoyedes of the Yalmal peninsula are prosperous, 
and have large herds of reindeer (R M F ) 

See 0 A Konstantinov, Vrahk Area (1926), m Russian 

URANIUM (symbol U, atomic number 92, atomic weight 
238 2) Pure uranium is a lustrous white metal although it may 
be obtained as a brown or black powder The metal is malleable, 
softer than steel and slightly paramagnetic At i3°C it has a 
density of 18 685, and although its exact melting point is not 
known it is stated to be of the order of i,8so®C Uranium exhibits 
marked chemical activity It burns readily in oxygen at i7o®C 
and reacts vigorously with the halogens With nitrogen at 
i,ooo®C a yellow mtnde is formed whilst with carbon it yields 
a crystalbne carbide, UCa Uramum is soluble m dilute hydro- 
chlonc and sulphuric acids with evolution of hydrogen, whilst 
with mtnc acid a nitrate is formed Aqueous alkalis are apparently 
without action on the element So far as is known, uramum is 
the element of highest atomic weight and highest atomic number 
Its chief use at the present time is in the ceramic industry, the 
compounds usually employed being the sodium or ammomum 
diuranates and the green oxide UaG# By varying the composition 
of the glaxe and the firing conditions colours such as yellow, 
orange, shades of brown and even dark green may be obtained 
In the manufacture of glass, uranium compounds produce an 
opalescent yellow, green by reflected light It is claimed that 
uramum will replace satisfactorily tungsten m high-speed steels 
The uramum is added to the steel as an alloy, ferro-uramum, made 
by heating oxides of uramum and iron with coke m the electric 
furnace Uramum salts have been used in photography and are 
useful in the laboratory for volumetric determinations of phos- 
phates and arsenates 

Pnor to 1789 varying views were held as to the composition 
of the mineral pitchblende In that year Klaproth advanced the 
opimon that the ore contained a new element definitely distinct 
from zinc, iron or tungsten, and by reduction of the mineral at 
a high temperature, isolated a metalhc looking product which he 
believed to be the new metal To this new substance he gave the 
name uramum m honour of HerscheVs discovery of the planet 
Uranus in 1781 Not till 1841 was it discovered that the so-called 
element was in reality an oxide, now wntten as UO2 Peligot 
prepare^, in that year, a new chloride (now identified as UCI4) 
of which the comj^sition mdicated that Klaproth’s uramum was 
not an element, and in the next year, by reduction of the new 
chlonde with potassium, Peligot isolated the element itself 
Uramum is not widely distributed m nature but is found m a num- 
ber of rare minerals The two principal commercial ores are pitch- 
blende and caruotite Pitchblende or uramtite is an impure 
uranium oxide of the formula UaO«, in which the uranium may be 
competed to be present partly as UO* apd partly as UO# The ore 
may oontain of associated witli impurities as 

silica, thoria, the rare earths, mi compounds of lead, iron, calcium, 
magnesium, men^^ese, bismuth, etc Radium and behum are 
alwgys Present Pkchbtende is a (Wk bluish-black massive mmeral, 
found in igneous rocks, and possessmg a pitch-hke lustre from 


which fact Its name is derived The most celebrated deposits are 
those of St Joackmsthal m Austna where the mines have been 
worked since 1517 Other deposits are known m Cornwall, m the 
United States, Russia, Sweden and Norway A high-gmde uramum 
ora containing pitchblende is found at Katanga m the Belgian Con 
go Camotito, a canary-yellow mineral of secondary origin, occurs 
piincipuUy in sandstone deposits, especially in the United States 
Other deposits are iti South Austraha and in Portugal Carnotite 
is essentially a complex vanadate of potassium and uramum of 
the approximate composition KaO sUOa VA 3H2O Of the less 
important uranium ores, the yellow autumte, a hydrated phosphate 
of calcium and uramum, Ca(U0*)fi(P04)r8H«0, is generally as 
sociated with pitchblende Uranium occupies an important place 
in the history of scientific discovery In 1896, Henn Becquerel 
exposed a photographic plate, wrapped in black paper to the action 
of the beautiful fluorescent salt, potassium uranyl sulphate, 
K8S0*,U0aS04,2Hi0, and made the momentous observation that a 
distinct impression had been produced on the plate Further ex 
penments indicated that metalhc uramum, all uramum salts and 
uramum minerals (especially pitchblende) gave rise to the same 
phenomenon This epoch-making discovery, which initiated the 
study of radioactivity, was closely followed by the discovery of 
radium in pitchblencte Increasing knowledge of radioactive pro- 
cesses clearly showed that uramum was continuously undergoing 
atomic disintegration whereby products of less atomic weight were 
produced Amongst these products was radium, and its presence 
m ail uranium mmerals was found to be a direct outcome of the 
degradation of uranium atoms Moreover, in uranium ores, where 
the conditions hive been such that the radium has not been re- 
moved mechanically, it has been found 3 4 X gram of 
radium is in equilibrium with one gram of uranium So well is 
this relationship established that in the sale of radium beanng 
ores it IS the common practice to estimate the radium not by anal- 
ysis, but by calculation from the determined uramum content 
The value of radium m medicine has centred attention on 
radium-beanng ores, with the result that pitchblende and carnotite 
are treated, pnmarily, for their radium content, whilst the ex- 
traction of uranium is of secondary mdustnal importance To 
extract uramum from pitchblende the broken up ore may be 
treated with sulphunc acid, to which some nitric acid has been 
added, the concentrations being so adjusted that whereas the 
uramum goes completely into solution the radium remains behind 
quantitatively with the insoluble sulphates of barium lead, cal- 
cium, etc From the acid filtrate containing uranyl sulphate, 
UOtSOi, the uramum may be obtained as follows Addition of 
excess of sodium carbonate solution precipitates iron, aluminium, 
etc , whilst the uramum forms a double carbonate soluble m the 
alkali carbonate solution The addition of sodium hydroxide pre- 
cipitates the uranium as insoluble sodium diuranate Na^U^Or 6H/) 
in which form uramum comes on to the market and is sold by the 
trade as yellow oxide of uranium The extraction of uramum from 
carnotite is based on the same fundamental reactions as outhned 
above It must be noted, however, that many alternative methods 
of extraction are available The preparation of the pure element 
is a matter of difficulty By reduction of UA with tarbon m the 
electric furnace, Moissan obtained a product always containing 
carbon, but Rideal obtained uramum as a powder containing 
99 6% of the element by reduction of the oxide with magnesium 
From the reaction of uranous chlonde, UCL, with sodium, potas- 
sium or ca’cium, uramum may be isolated Electrolysis of an 
aqueous solution of a uramum salt does not produce uramum, 
instead, hydrogen is obtamed at the cathode, often accompamed 
by a deposit of hydrated uramum oxides By using a mercury 
cathode m an aqueous solution of uramum tetrachloride, uramum 
amalgam is said to be formed, from which by distillation tn vacuo 
the mercury is volatilized, leaving pyrophoric uranium 
Elemental uramum exhibits a valency of either 2, 3, 4, 5, or 6 
m Its compounds, but the most stable derivatives are those con- 
taining sexavalent uramum The oxide UOa exists m yellow 
and red modifications and has both basic and acidic properties It 
dissolves m acids yielding green-yellow solutions from which 
uranyl salts, such as the mtrate, UOa(NOa)a 6HhO, chlonde, 



890 URANUS- 

U0«C1|H«0| and sulphate, UOtSOiaHiO, can be isolated Tbt 
only true normal salt o{ sexavalent uramum is the fluonde, UF*. 
The addition of alkali hydroxides to uranyl salts produces insoluble 
diuranates such as NagUgOt 6H1O, KgUgOtaHaO The highest 
chloride is UC 1 « Uranous compounds corresponding to the basic 
oxide UOg are usually green or blue but their solutions are unstable 
and revert in the air to the sexavalent state Solid uranium salts 
when shaken, crushed, or rubbed, emit light, 1 e , they have the 
property of tnboluminescence This is readily observed m a 
darkened room Moreover, uranyl salts in solution exhibit a bril- 
liant greemsh yellow fluorescence, destroyed by feme or uranous 
salts In the presence of organic matter uranyl salts are decom- 
posed by light, undergoing reduction to a lower-valency stage This 
latter phenomenon is known as photolysis and has been widely in* 
vestigated Photolysis and fluorescence seem to be connected, 
for substances which destroy fluorescence accelerate photolysis 

(W Wa) 

URANUS, Heaven, m Greek mythology, the husband of Gc, 
and father of Cronus (gv) and other deities (see Titans) As 
such he represents the generative power of the sky, which fructifies 
the earth with the warmth of the sun and the moisture of ram 

The Roman Caelus is simply a translation of the Greek 0 {>pap 6 t 
not the name of a distinct national divinity In art, Uranus is 
shown as an old, bearded man holdmg a robe stretched out over his 
head m the form of an arch 

URANUS, m astronomy, the seventh major planet m the 
order of distance from the sun, and denoted by the symbol 
It was discovered by Sir William Herschel on March 13, 1781 He 
saw It as a round nebulous disc, slowly movmg among the stars, 
and at first supposed it to bt a comet, and announced it as such 
to the Royal Society A few weeks’ observation, however, showed 
It to be movmg m a nearly circular orbit at a distance from the 
sun about nineteen times that of the earth Its planetary charac 
ter was thus established, and Herschel named it the Georgium 
Sidus in honour of his royal patron ‘‘The Georgian” was used in 
the Nautical Almanac up to 1850, but it was disliked outside Eng 
land as was Herschcl’s name, proposed by Lalande The name 
Uranus was proposed by Bode 

The mean distance of Uranus from the sun is 1,782,800,000 
miles, and the time required for a revolution in its orbit just 
over 84 years The diameter has been found to be about 30,900 
miles, and, since observations of the satellites show its mass to be 
146 times that of the earth, its density is very low, viz, 025 
that of the earth, and i 36 times that of water The spectrum 
of the planet contains a number of strong absorption bands of as 
yet unknown origin, similar to those in the spectra of Jupiter, 
Saturn and Neptune They are much more intense than those 
of Jupiter and Saturn, but less strong than those of Neptune It 
18 evident that Uranus is in the same physical state as the other 
planets of the outer group Despite its distance from the sun 
Uranus, in consequence of its high albedo, shines as a star slightly 
brighter than the 6th magnitude It is therefore, under favour- 
able conditions, within the reach of naked eye vision Indeed, 
long before its discovery by Herschel, Flamsteed had taken It for 
a star Lemonnier during the opposition of 1768-69 observed it 
eight times, but did not detect its planetary character 

Its disc, which is of a pale sea green colour, has a diameter 
of rather less than 4", and measurements by several observers 
have shown it to be definitely elliptical A white streak has also 
been recorded crossing the centre and some faint dusky bands or 
belts have been noted, but it has not been possible to determine 
the period of its rotation in the usual way by observation of 
definite surface features Spectroscopic observations, based on 
the Doppler principle (see Light), by the late Professor Lowell 
and Dr Shpher in 1912, however, indicated a rotation penofi of 
lo*' 45®, and photometric observations by Leon Campbell at 
Harvard have revealed variations of brightness, which might well 
be due to an outbreak of spots combined with axial rotation, m 
excellent accord with this value 

Satellites of Uranus*— In Jan 1787 Herschel detected two 
satellites of Uranus of which the inner one, now known as 
Titama, had a period of 9 days, the outer, Oberon, of 13^ days 
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He also on other occasions saw what he supposed to be two ad- 
ditional satellites, but these objects could not have been of this 
character In 1851-52 WiUtam Lassell at Malta, m conjunction 
with his assistant A Marth, observed two satd^tes yet nearer 
the planet than those of Herschel These are now known as 
Ariel and Umbnel Their periodic times are about 2^ and 4 
days respectively Lassell’s telescopes, which were reflectors, 
were supenor in hght-power to others of his time, and these 
mner satellites were not seen by other astronomers for more 
than twenty years after their discovery Indeed, doubts of their 
reality were only resolved m 1873, when they were observed with 
the Washington 26-m telescope 
The most remarkable feature about these satellites is the very 
high inchnation of their orbit planes This amounts to 98® to 
the plane of the planet’s orbit, and 97 8® to the echptic, so that 
the motion of the satellites is really retrograde The result of the 
high inclination is that, as Uranus revolves m its orbit, there are 
two opposite points at which the planes are presented edgewise 
to view, and the satellites will be seen to travel nearly north and 
south in the telescopic field At intermediate points their Orbits 
will appear circular The former appearance last occurred m 
1924, and the latter will next be seen m 1945 


The SatdhteK of Uranus 
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119,100 
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272,200 

8 16 56 26 7 

14 

IV Oberon 

364,000 

13 II 7 3 S 
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For the irregularity in the motion of Uranus which led to the 
discovery of Neptune, see Neptunl 

URARTU. the Assyrian name for the country called later on 
Armenia and lor its inhabitants It is identical with the country 
of Ararat, on one of whose mountains Noah’s ark stopped, accord 
mg to Genqsis, the name survives m the Armenian province of 
Ararat and hOs been transferred to Mount Ararat south of the 
river Araxes Herodotus’s Alarodoi are the Urartaeans who after 
the immigration of the Armenians (after 600 b c ) retained or 
formed a distinct nation m the valley of the Araxes The in 
habitants of Urartu, however, in their cuneiform inscriptions call 
themselves Chaldtm (plural) 

The writing of the cuneiSorm inscriptions of the Urartaeans was 
taken from the Assyrians, but whereas Assyrian is a Semitic Ian 
guage, Urartaean is neither Semitic nor Indo European The Urtir 
taeans or Chaldians must have immigrated from the west into 
what was then to a greater part called Nain Apparently Sardur 
I , son of Lutipns, who built a fort to the west of the rock of 
Van, out of huge stones brought from afar, united the “Nam 
countnes” under his rule after a long war against the Assyrians 
about the time of Assuma§irabal II , the father of Shalmaneser 
III This kingdom of Nain was replaced by the kingdom of 
Urartu Chaldia Aram, who was the king of Urartu, was fought by 
Shalmaneser III (859-824 b c ), and so was his successor Sardur 
(Sedun II ), father of King Ispuims who chose the rock of Van 
for his residence and as the holy seat of the god Chaldis Ispuims 
was the contemporary of Adadniran IV of Assyria— son of Shal 
mancser III and husband of Queen Shammuramat, i e , the his 
toncal Semiramis — ^whom he fought successfully, these successes 
enabhng him to found a Chaldian colony at Musa^ir, west of the 
pass 0! Kelishina A bihngual Chaldian and Assyrian inscription 
was erectad by Ispuims upon this occasion 

Menuas, his son, was the mightiest and most successful of the 
Chaldian rulers His greatest work is the aqueduct (the SO called 
Shamiram-su “river of Semiramis”) more than 75 km in length 
irrigating the plain of Van to this day and bringing drinkable 
water to the eastern borders of Lake Van (whose water is un 
drinkable), thus enabling him to found a “Menuas city ” Menuas 
was succeeded by Argistis I , a son, who left records of t 4 
of his reign and his successful wars, on the outer walls of the set 
of chambers hewn into the solid rock of Van His son $erdur 
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III , conttJmporary of Assurmran (755-745 b c ) and df Tiglath- 
gileiclr in (745-727) of Assyria, was defeated by the latter, 
who destroyed the Menuas-city (735 bc) 

Rusas I (714 BC ), son of a Sardur, belongiof to a side-line 
of the dynasty, removed the capital to a hill called Toprakkalah 
nowadays, after digging an artihcial lake, the outflow of which 
irrigated the side of the hill and the plain where he founded the 
Rusas-city All this he recorded m a sti^la set up only a few 
years after the traditional date of the founding of kome (754 b c ) 
It was taken (1898-99) to the Berhn^museum Rusas 1 was a 
most energetic enemy of Sargon 11 of Assyria (722-705 bc) 
against whom he summoned a coalition of the states of Western 
Asia, of which Mardukabahddm of Babylonia (the Merodach 
Baladan of the Bible) probably was one In a bilingual stela 
erected over against the capital of Mu$a§ir, which had developed 
into a sort of independent buffer-state, Rusas commemorated his 
feats against Assyria m re establishing Chaldian sovereignty 
and the petty king Urzana m Mu§a§ir 

But m 714 the Cimmerians, breal^g into the north of Urartu 
through the passes of the Caucasus, drove Rusas to suicide Sar 
gon had made a raid into Urartu and on his return had conquered 
Musa§ir, robbing its temple and overthrowing and mutilating 
Rusas I ’s stela, which, however was later on re erected, evidently 
by Rusas II , the grandson of Rusas I who once more restored the 
power of Chaldia Rusas II used Cimmerian mercenaries m his 
combats with Esarhaddon of Assyna (680-668 b c ) and sue 
ceeded in getting nd of the bulk of the Cimmerians who went on 
to the west of Asia Minor Rusas III , son of Enmenas, finished 
the temple of Chaldis on Toprakkalah Sargon’s sculpture of the 
temple of Mu^a^ir shows its front adorned with ornamented 
shields, a custom which the Chaldians had m common with the 
Cretans of Minoan times Such shields, with inscriptions chiefly 
of Rusas III , were excavated m Toprakkalah Their circular 
friezes are divided into semicircles upon which the animals 
are going in different directions so as to prevent any one spearing 
to stand on its head (fig 7), a pecuharity only recurring on Cretan 
shields of the archaic period The royal residence at Toprakkalah 
and the temple of Chaldis were evidently destroyed under Rusas 
III The Medes must have overrun Urartu before they crossed 
arms with the Lydians on the Halys (May 28, 585 b c ) 

The pottery excavated at Toprakkalah, apart from other pe- 
culiar features, partly shows in red, and sometimes in black, a 
glazed surface which is practically equal to “bucchero The gold 
medal (fig 2) showing a goddess of fertihty and her female 
adorer in beaten work, has peculiarities which have left their 
mark m archaic Greek, especially Ionic art A candelabrum (fig 
5) and parts of a throne with a baldachin show a wreath of falling 
leaves the latter in exactly the shape in which it (the forerunner 
of the kymatton) appears on the eldest Ionian or pre-Ionian capi 
tals The legs of the above mentioned candelabrum (fig 8) and 
of another one preserved in Erlangen show the “zoomorphic junc- 
ture,^' one member of an animal coming forth out of the mouth 
of the same or another animal this feature being entirely re- 
stricted to the art of the Chaldians and of the Etruscans The 
bronze vessel from Toprakkalah (fig 2) with vertical nms has 
innumerable parallels in Etruscan tombs The way the Chaldians 
built their walls and towers is illustrated by a model found at 
Toprakkalah (fig 3) A very striking likeness of the bison, one 
of the three chief races of big cattle living in Babylonia in the 
oldest times, in bronze stressing the beard as its special feature 
(fig 6) shows Its existence in ancient Armenia in the first millen- 
nium B c The attaches or handle figures of big bronze vessels in 
the form of a female divinity m the winged disc of the sun (fig 
10) are a Chaldian speciahty, recumng m archaic Grjcek and 
m Etryscan art The bronze 3nals;e, probably Tiamat, the animal 
of the Chaos, shows, as do numerous other pieced, a combination 
of different materials, the holes, for example, being partly filled 
with coloqred glass 

The < 3 ialdians must have come from more western parts of Asia 
Minor where they were in touch with elements of Minoan culture, 
their edlture is principally western with only mmor traces of 
Assyrian Inffuence, they influenced archaic Greek art in their 


turn, and had peculiar relations to the Etruscans which were prob 
ably based on a former relatively close proximity When the Ar- 
menians invaded Urartu, the Chaldians withdrew into the moun 
tains keeping up their warlike spirit and their metallurgic accom 
plishments They were also called Chalybes, probably from the 
name of the steel which they were the first to produce The region 
south of Trebizond was one of the last resorts of the Chaldians 
The Byzantine thema of this region was called Chaldia and an 
archbishopric of the Greek church about Gumushchana is called 
Chaldia to the present day 

Btbuography — H r B Lynch, Armenia ( 2 vols ) , C F Lehmann - 
Haupt, Armemen emst und jetzt (vol I 1911, vol III 1926, vol II 
3, 193^39) , A H Sayce, “The cuneiform mscnptions of Van’ Journal 
of the Royal Astatic Society XIV (and several continuations m later 
volumes) , Corpus Inscnptiomm Chaldicorum edit by C F Leh 
mann-Haupt in conjunction with F Bagel and F Scharhermeyr (1928 
sgq) (C h L-H) 

URBAN (Urbanus), the name of eight popes 

St Urban, first pope of that name, was bishop of Rome from 
222 to 230 Preceded by Calixtus, he was followed by Pontianus 

Urban II (Odo or Otho or Eudes de Lagary), pope from 
March 12, 1088, to July 29, 1099, Bear Reims, became 

archdeacon of Auxerre, and later joined the congregation of 
Cluny, when he became sub prior He was created cardinal 
bishop of Ostia m 1078 by Gregory VII , to whom he displayed 
such loyalty, especially as papal legate in Germany (1084) 
that he was imprisoned for a time by Henry IV He was 
designated by Gregory as one of four men most worthy to succeed 
him, and, after a vacancy of more than five months following the 
decease of Victor III , he was elected pope on March 12, 1088, 
by an assembly of cardinals and others at Terracma Throughout 
the major part of his pontificate he had to reckon with the pres 
ence of the powerful antipope Clement III (Guibtrt of Ravenna) 
m Rome He maintained an alliance with the Norman Duke 
Roger Robert Guiscard’s son and successor, and united the Ger 
man with thie Italian opposition to the emperor by promoting the 
marriage of the Countess Matilda with young Welf of Bavaria 
He aided Prince Conrad in his rebellion against his father and 
crowned him king of the Romans at Milan m 1093 By excom 
municatmg Philip I of France for matrimonial infidelity in 1095, 
Urban opened a struggle which was not terminated until after his 
death Invited to Tuscany by the Countess Matilda, he convoked 
a council at Piacenza m March 1095, attended by so vast a 
number of prelates and laymen that its sessions were held m the 
open air, and addressed by ambassadors of Alexis, the Byzantine 
emperor, who sought aid against the Mussulmans Urban crossed 
the Alps m the summer, and remained over a year m F ranee and 
Burgundy He held a largely attended council at Clermont m 
November 1095, where he preached the First Crusade His ser- 
mon is printed in J R Wattench, Pontif Roman Vitae Cru 
saders on their way through Italy drove the antipope Clement HI 
finally from Rome m 1097, and established Urban firmly in the 
papal see With a view to facilitating the crUsade, a council was 
held at Ban m October 1098, at which religious differences were 
debated and the exiled Anselm of Canterbury combated the 
Eastern view of the Procession of the Holy Ghost Urban died 
suddenly at Rome on July 29, 1099, fourteen days after the 
capture of Jerusalem, but before the tidings of that event had 
reached Italy His successor was Paschal II 

See authorities quoted under Papacy , also M F Stem, Zur Biogra- 
phte des Papstrs Urbam 11 (Berlin, 188^) , A dc Brimont, Vn Pape 
au moyen age — Urbain 11 (Paris, 1862) 

Urban III (Uberto Crivelli), pope from Nov 25, 1185, to 
Oct 20, 1187, was a Milanese, and had been made cardinal-priest 
of St Lorenzo in Damaso and archbishop of Milan by Lucius HI , 
whom he succeeded He continued vigorously his predecessor’s 
quarrels with the emperor, includmg the standing dispute about 
the*, territories of the Countess Matilda His opposition to the 
pretensions of the Roman senate to govefn the Papal States, more- 
over, compelled him to remain m exile through his pontificate 
He suspended the patnarch of Aquileia for crowning the em 
peror's son, Henry, king of Italy (January 1186), in violation of 
his own rights as archbishop of Milan, and only the entreaties of 
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the citissens of Verona, where be was stopping, prevented him 
from excommunicating Frederick In 11S7 he exhorted the 
Christian kings to renewed endeavours in the Holy Land, and the 
fall of Jerusalem (Oct 2) is said to have caused his death He 
died at Ferrara and was succeeded by Gregory VlII His letters 
aremj P Mignt, Patrol Lat, vol 202 

Urban IV (Jacques Pantaleon), pope from Aug 29, 1261, to 
Oct 2, 1264, was the son of a shoemaker of Troyes Having 
received a monastic education, he became archdeacon of Li^ge 
and papal legate of Innocent IV to Poland and Prussia, he was 
consecrated bishop of Verdun in 1253, two years later was 
translated to the patriarchate of Jerusalem He was on a visit 
to Itily when he was elected to succeed Alexander IV m the 
Holy See He spent most of his pontificate at Orvieto Under 
him began that preponderance of the French m the curia which 
later led to the papal residence at Avignon, and indirectly to the 
Great Schism In 1264 he instituted the festival of Corpus 
Chnsti He favoured the claim of Charles of Anjou to the crown 
of the Iwo Sicihes Urban died before the arrival of Charles 
of Anjou, and was succeeded by Clement IV 

The registers of Urban IV have been published by L Dorez and 
J Guiraud in tho B^bhothhque des 6coks fran^atses (TAMnes et de 
Rome (Pans, 1892) 

Urban V (Guillaume Gnmoard or Grimaud de Beauvoir), 
pope from Oct 28, 1^62, to Dec 19, 1370, was born in 1309 
near Loz^re in Lingutdoc, and entered the Benedictine priory 
of Chiriac He held many preferments, and was returning from a 
mission as papal legitc to Italy, when he heard that he had been 
chosen to succeed Innocent VI He was consecrated at Avignon 
Nov 6, 1362 Urban witnessed the completion of the work of 
tranquilli/ing Italy under the able Cardinal Albornoz, and m 
1 04, in the interests of peace, m idc heavy concessions to Bemabo 
Visconti Moved by Peter of Lusignan, king of Cyprus, and by 
the celebrated Carmelite Peter Thomas, who had come to Avignon 
in February 1363 the pope proclaimed another crusade which 
found some echo m France and resulted m the temporary occupa- 
tion of Alexindna Urban, yielding to the entreaties of 

the Em|)eror Charles IV and of Petrarch, left Avignon on April 
30, 1367, despite the opposition of the French cardinals, and made 
his entry into Rome on Oct 16 The following year he was 
visited by C harles IV , and crowned the Empress Elizabeth 
(Nov i), and m 1369 he received the Greek emperor, John 
Pilatologus Urban sanctioned the order of Jesuates and founded 
the medical school at Montpellier He at length announced his 
intention of returning to France, avowedly to settle trouble be- 
tween I ranee and England He arrived at Avignon on Sept 24, 
1370, died on Dec 19 Uiban was serious and humble, opposed 
to all nepotism, simony and secular pomp He was himself of 
bhmeless monlity and reformed many ibuscs in the curia He 
was honoured as a saint immediately after his death and beatified 
by Pius IX in I S 70 Urban’s successor was Gregory XI 

H J Tomaseth, “Die Register u Secre tare Urbans V u Gregors 
XI ” in MtitHlungen des InUttuts fur osierretchtsche Geschichtsforsch* 
ttwg (1898) 

Urban VI (Bartolommeo Pngnano), pope from April 8, 1378, 
to Oct IS, 13H9, was bom at Naples in 1318 He was made 
bishop of Acertnza in 1364, and in 1377 was translated to the 
archiepiscopal see of Ban and placed in charge of the papal 
chancery On the death of Gregory XI , who had finally returned 
to Rome from Avignon he was elected pope Urban VI turned 
his attention at onct to the reformation of the higher clergy, 
and, in spite of the warnings of Citherine of Siena, so angered the 
cardlinals by his harsh and ill tempered measures that they assem- 
bled at Anagni m July 1378, and revoked his election, m which 
they declared they had acted under fear of violence On Sept 20, 
they elected at Fondi the C ardmal Robert of Geneva, who called 
himself Clement VII and took up his residence at Avignon 
Urban, on the other hand remained at Rome, where he appointed 
twenty-six new cardinals and excommunicated Clement and his 
adherents Thus began the Great Schism which divided the 
Western Church for about fifty years Urban deposed Joanna 6f 
Naples (April 21, 1380) for adhenng to France and Savoy in 
support of the antipope, and gave her kingdom to Charles of 


Duraxxo* Charles was crowned at Rome on June r, 2381, but 
three years later quarrelled with the pope and shut him up in 
Nocera Urban escaped to Genoa, where he put several Of lus 
cardinals to death for suspected disloyalty On the death of 
Charles he set out with an army apparently to seize Naples for his 
nephew To raise funds he proclaimed, by bull of Apnl ii, 1389, 
a jubilee for every thirty three years, but before the celebration 
could be held ht died of injunes caused by a fall from hi$ mule 

The chief sources for the life of Urban VI are in Baluzius, Vftae 
Pap Avenion (Pans, 1693) , Theodenci de Nyem De schumaie Libn 
ires, ed by G Erler (Leiifeig, 1890) , Sauerlande, “Acttiistuckc zur 
Gesch des Papstes Urban VI m Htst Jdhrbuch der Gorres-Gesett 
schaft, XIV (1893) , “Acta Urbani VI et Bonifatii IX ed C Krofta, 
in Montmenia vaitcana res gestas Bohemteas lUustrantta (Prague, 
ipos) , Der Liber Cancellanae Apostoheae vom Jahre ij8o, ed by 
G Erler (Leipzig, i888) , II Trattato dt S Vtneemo Ferrer miornq al 
grahde schisma d*Ocadente ed by A Sorbelh (Bologna, 1906) See 
also W St C Baddeley Charles III of Naples and Urban VI (1894), 
J B Christophe, Histotre de la papauti pendant le XIV^ sihcle, vol 
3 (Pans 1853) 

Urban VII (Giovanm Battista Castagna), successor of SiXtus 
V, was bom on Aug 4, 1521 He became governor of Bologna, 
archbishop of Rossano, and was long nuncio to Spam Gregory 
XIII made him a cardinal, 1583 , and m 1590 he was elected pope 
by the Spanish faction, but died twelve days later, on Sept 27, 
1 590, and was succeeded by Gregory XIV 

See Ciaconius, Vitae et res gestae summorum Pontiff Rom (Rome, 
i6oi'-oa) , Cicarclla, continuator of Platina, De vttis Pontiff Rom 
(both contemporary , the latter prolix and tedious) , Arrigho, Vita 
Vrbant VII (Bologna, 1614) , and Ranke, Popes (Eng trans , Austin), 
11 227 

Urban VIII (Maffeo Barbenni), pope from 1623 to 1644, 
was bom in 1568, of a wealthy Florentine family He early 
entered the prelacy, became prefect of Spoltto, twice nuncio to 
France, cardinal (1606), and finally, on Aug 6, 1623, succeeded 
Gregory XV as pope Urban accepted the papacy chiefly as a 
temporal principality, and made it his first care to provide for 
Its defence and to render it formidable He built (I!astelfranco 
on the northern frontier, fortified the port of Civita Vecchia 
and strengthened the Castel Sant’ Angelo, equipping it with 
cannon made from the bronze of the Pantheon, an act of van 
dalism which the Romans punished by the epigram, “Quod non 
feccrunt barbari, fecerunt Barbenni ” He also established an 
arsenal and a factory of arms But the only territory gaimd 
during Urban’s pontificate, the duchy of Urbmo, the last addition 
to the papal states, was acquired by reversion (1631), and in his 
one war, with the duke of Parma, for the district of Castro, he met 
defeat and humiliation (1644) The Thirty Years’ War Urban 
professed to regard as waged for political, not for religious, ends 
He therefore threw m his lot with France, supported the duke of 
Nevers m the Mantuan Succession, and, under stress of fear of 
Habsburg supremacy, suffered himself to be drawn into closer 
relations with the Protestants than beseemed his office 

Urban was the last pope to practise nepotism on a grand scale 
He failed to found a princely house, but he enriched his family 
to an extent that astonished even the Romans Urban bore a 
hand m the condemnation of Galileo He acknowledged the genius 
of the astronomer, and had not approved of the action of the 
Inquisition m i6i6, but subsequently, believing himself to have 
been cancatured m the Dudogo, he permitted the Inquisition to 
have its way and to compel an abjuration (1633) Urban also 
denounced the doctrines of Jansen, 1644 (•S't’e Jansenism ) He 
promulgated the famous bull In Coena Domm m its final form, 
1627, published the latest revision of the Breviary, 1631 , founded 
the College of, the Propaganda for the education of missionaries, 
1627, and accorded the title of ‘‘eminence” to the cardinals, 1630 
Urban did much to embellish the city Conspicuous among his 
works are the Barbenni Palace, the College of the Propaganda, 
the Fountain of the Triton, and the baldachin of St Peter’s His 
hymns and poems, which have frequently been pubhshed, are 
evidence of bis literary taste and abihty Urban die^ on July 29, 
1644, and was succeeded by Innocent X 

For contemporary accounts of Urban see Tommasuca, m Platina, 
De vttis Pontiff Rom , Oldoin, continuator of Ciaconius, Vitae et res 
gestae summorum Pontiff Rom , and Sltiionin, Gesta Urbani (Antwerp. 
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Table I Papukihn df ihe h'nM SkUes in Urban and Rural Groups jgoo~2o 


Class of places 

1920 

1910 

1900 

Pcrcenlaee of total 
population 

Number 

of 

places 

Population 

Number 

of 

places 

Population 

Number 

of 

places 

Population 

J920 

I()10 

1900 

Total Population of the United States 


105,710,620 


91 972,266 


7 S,Q 94 573 

100 0 

TOO 0 

too 0 

Urban terfitor> 


54,304,605 

5,3 n 

42,166,120 

i,8oi 

^o,i8o4jj 

31 \ 

45 8 

40 0 

ijboojooo or more inhabitants 

3 

io,i 45 iS 3 a 

3 

8,501,174 

3 

6429474 

9 (> 

0 

5 

500,000 to 1,000,000 mhafiitantb 

9 

6,233,769 

5 

5,010,667 


i 64 3 087 

5 0 

3 3 

2 2 

250,000 to 500,000 „ 


4,540,838 

11 

3,040 839 

9 

’ 861 29O 

4 i 

4 3 

i s 

100,000 to 250,000 „ 

43 

6 sig 187 

n 

4,840,458 

23 

3 27^ 4Q0 

6 2 

3 3 

i 3 

50,000 to 100,000 „ 

76 

5,265,747 

59 

4 178,915 

40 

2 709 3 58 

3 0 

4 5 

3 6 

25,000 to 50,000 „ 

143 

510757041 

119 

4,026,045 

82 

2,800 627 

48 

4 4 

3 7 

10,000 to 25,000 „ 

459 

6,942 74'’ 

367 

5,524,454 

280 

4 250 

0 6 

6 0 

5 / 

3,000 to 10,000 „ 

7^1 

4 . 997,794 

6 T2 

4,254,856 

46S 

1 220 766 

4 7 

4 6 

4 

2,300 to 5,000 „ 

1,320 

4 , 593.953 

1,106 

3,879,732 

893 

3,103,103 

4 1 

4 2 

4 0 

Rural lerntorv 


51,406,017 


49,806,1 1.6 


45614,142 

48 6 

2 

1 60 0 

Incorporated plates of less than 2,500 










mhabitants 

12,903 

8,969,241 

11,83'’ 

8,169,149 

8,950 

6 )Oi,s,n 


89 

H 3 

Other rural territory 


V 436,776 


41,636097 


39,512 609 

40 i 

i 4 ', 3 

7 


1637) A rich collection of materials was made by Andrea Niccoletti, 
Della vita dt Papa Vrbano Vlll e storia del suo ponttficato, never 
published, but extensivelj used by Ranke and others See also Gregoro- 
vius, Urban Mil im Wider spnirh zu Spanten u dem Kaiser (Stutt- 
gart, 1879) , and Weech, Urban VIII (London, 1905) 

URBANA, a city of eastern Illinois, USA Population 10,244 
m 1920 (94% native white) Uibana and the adjoining city of 
Champaign (q i ) art sep irately incorporated, but otherwise form 
practically one community Urbana is the seat of the University 
of Ilhnois (gv) 

URBANA, a city of Ohio, USA the county seat of Cham 
paign county Pop (1920) 7,621 (87% native white) , 1928 local 
estimate 8 500 It is the seat of Urbana university (Sweden- 
borgian), a junior college founded in iStjo 

Urbana was founded in 1797 by Col William Ward, of Green- 
briar, Virginia, who owned the land and gave many lots to the 
county on condition that the procteds from their sale should be 
used for public improvements The village was incorporated m 
1805 and was chartered as a city in 1867 

URBANIZATION The growth of cities has characterized 
the increase m the population of all countnes This urban 
tendency which has affected the whole social order of the modem 
world, continued almost unbroken until the World War Since 
then, m the inevitable redistnbution of population consequent 
ui>on a slowing down of industry, there has been a suggestion of 
a decrease in the movement both in Europe and Amenca 

Distribution of Population. — ^Thc extraordinary changes m 
population resultmg from economic conditions have been statis- 
tic illy measured in the United Stales (see Table I), but in 
Europe enumerations have been detailed and systematic only in 
Great Britain and Prince According to the most recent (avail 
able) censuses covering Europe (ranging from 1912-25) there 
i\ere in that continent, exclusive of Russia (USSR), 449 ciUes 
having more than 50,000 inhabitants representing approximately 
23% of the total population In the United States the correspond 
ing percentage was 31 

Most of the principal countries have taken a census of popula- 
tion since 1920, but the methods followed in determining the 
size of the places to be considered as urban communities were not 
umfomj The population reported for the urban places was that 
residing withm the city limits but m some cases the city hrmts 
give only an inadequate idea of the population grouped about the 
urban Centre Ih large cities there are suburban districts outside 
the city limits, which, from many standpoints, form part of the 
city Many of the residents have their business or employment 
in the City and, to some extent, persons hvirig in the city are 
employed fp the suburbs 

Hie population of the world in 1926 was placed at 1,800 mil- 
lions, this figure including estimates for the considerable portion 
of the total who live m countries not taking censuses The coun- 
tries which dlstln^fiiish between urban and rural areas had an 
agaptgitte popbh^ion of 782,319,32$ and included under the urban 


classification 248,426 233 persons, or 31 8% of the total Tht data 
for these countnes are presented in Table II These figures omit 
many cities of Asiatic countnes, of southern 1 urope and Russia, 
for which statistics are not available 

United States — As defined b> the census, urban territory 
includes all incorporated places of 2 500 inhabitants or more, and 
in three New England States all towns (townships) of thit size, 
all other terntory is classed as ruril The urbimzation of the 
population has been notable for the increase in the Urge cities 
There are four cities in the United Stitts including Detroit, 
that have a population of more th in a million China, Germany, 
Great Bntain, Japan, India and Russia, each have two cities of 
this class, and Argentina, Austria, Brazil, France and Turkey, 
each, have one city with more than a million inhabitants In the 
United States there were only six cities in 1790 that had 8000 
or more inhabitants, and their population amounted to 131,472, 
forming 3 3% of the total population At the census of 1920 there 
were 924 cities in this class, and they had 46,307 640 inhabitants, 
or 43 8% of the total The census of 1920 wis the first to show 
that more than half (51 of the inhabitants resided m pi ices 
having a population of 2 soo or more the proportion having 
increased from in 1880 

In many instances the population of the cities his been in- 
creased by the annexation of territory and the extension of the 
mumapal boundaries so as to include suburbs (W M St ) 

URBINO. a citv of the Mirches (Lrviman Meiaurense)^ 
Italy Pop (1921) 6,212, town, 19932, commune It is pic 
turesquely situated on an abrupt hill 1,480 ft above sea level its 
streets are narrow and crooked and the town has a mediaeval as- 
pect It IS dominated by the ducal palace erected by Luciano di 
Laurana, a Dalmatian architect in i46:)-82, for Federigo Monte 
feltro (well represented m a picture by Justus of Ghent in the 
gallery), and regarded b> the contemporaries of the founder as 
the ideal of a princely residence The monumental staircase, 
sculptured doorways, chimneys and friezes of the interior are 
especially fine Some are bv Domenico Rosselli of I lorence 
The nch intarsia work of the Duke’s study is by Baccio Pontelh 

In the cathedral there is a Pieta in marble by Giovanni di 
Bologna Opposite the palace is the church of S Domenico, a 
Gothic building with a good early Renaissance portal and a 
relief m the lunette by Luca della Robbia (1449) ^ Francesco 
has a fine 14th century portico and campanile, and a handsome 
portal of a chapel in the interior by Constantino Trappola (15th 
century) S Bernardino, outside the town is a plain early Rcnais 
sance structure On the walls of the chapel of San Giovanni 
Qattista are frescoes by Lorenzo and Gneomo Salimbem da San 
Sevenno (1416) The modest house where Raphael was born 
and spent his boyhood forms a museum of engravings and other 
records of Raphael’s works A monument was erected to him 
m the piazza m 1897 The theatre, decorated by Girolamo Genga, 
is one of the earliest in Italy, in it was performed the first Italian 
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Table II Total a'id Urban Popidatton of Seleckd Counines 
(1 his hat comprises only countries which at recent censuses have classified their populations as urban and rural) 




Population 


( ountry 

Census 

date 

Aggregate 

Urban 

Basis of urban classification 



Number 

Per cent 



Furope 






United Kingdom 






I ngland and Wales 

192T 

37,886,699 

30,035,417 

79 3 

1,154 urban districts 

Places having i^ooo inhabitants or more 

Civic areas having 2 000 inhabitants or more 

Scotland 

1921 

4,882,497 

3,771,762 

77 3 

Ireland 

IQII 

4,390,219 

1 , 470,595 

33 5 

Belgium 

1920 

7,402,276* 

4,224,225 

57 I 

Places having 5 000 inhabitants or more 

C ztchoslovakia 

1921 

i3,S95>8i<) 

5,884,576 

43 3 

Places havinff 2,000 mhabitants or more 

Dcnmarl 

1921 

^,267, 815 

Mi8,55i 

43 4 

C itics and villages 

1 inland 

1920 

3,364,807 

543 046 

16 I 

Towns 

I ranee 

1921 

39,209,518 

18,205,492 

46 4 

Places having 2,000 inhabitants or more 

Germany 


62,4io,6i9t 

40 191,588 

64 4 

Places having 2,000 mhabitants or more 

Places having 2,000 mhabitants or more (not 
defined as urban) 

Netherlands, The 

1920 

6,865,314 

6,3 '►7,928 

92 2 

Norway 

1920 

2,649,775 

785,404 

29 6 

Towns 

Portugal 

1920 

6,032,991 

1,050,500 

X 7 4 

Cities having 2,000 mhabitants or more (not 
defined as urban) 

Yugoslavia 

1921 

12,017,323 

7,804,596 

64 () 

Places having 2,000 mhabitants or more (not 
defined as urban) 

Sweden 

1920 

5,904,489 

1,813,422 

30 7 

Thickly populated area, not absolutely defined 

Ukraine 

19^3 

29,020,304^^ 

5,087,595 

19 9 

Only places having 500 mhabitants or more enu 
merated 

1 meru a 





Continental United States 

1920 

105,710,620 

54,304,603 

51 4 

Incorporated places having 2,500 mhabitants or 






more 

Alaska 

1Q20 

5^*036 

3,058 

56 

Incorporated places having 2,500 mhabitants or 






more 

Hawaii 

19^0 

255,912 

93,758 

36 6 

Incorporated places having 2,500 mhabitants or 






more 

Porto Rico 

1920 

809 

283,934 

.1 8 

Incorporated places having 2,500 mhabitants or 






more 

Canada 

1921 

8,7^8,483 

4,352,112 

49 5 

Population residing m all cities, towns and m 






corpora ted villiges 

Cuba 

1910 

2,8Hq,004 

i»290 05s 

44 7 

Cities having 1,000 mhabitants or more 

Classified by local board 

Aigtntma 

1914 

7 , 88 s 2 $7 ; 

4525,500 

57 4 

Chill 

IQ 0 

b 754 723 

1,749,56 1 

46 6 

Cities, towns and villages having 1,000 mhabitants 






or more 

(juiiina British 

1921 

207 , 6 qi 

67,987 

2. 8 

Towns 

Ilonduris, British 1 

1921 

45,3x7 

22,5-4 

49 7 

The district town and other towns of the Colony 

Ai>ta 

Ceylon * 

1921 

4, *504,549 

580053 

9 

Towns having special regulations regarding deaths 

Hongkong 

19 

625,166 

542,003 

86 7 

Approximate!) all population massed around 






Hongkong harbour 

India 

IQ2I 

318,942,480 

5 ,418,776 

10 2 

All towns 

Japan 

jgi8 

58,087,277 

10,842,857 

18 7 

All large cities (smallest 23,096), not defined as 
urban 

Towns having 1,000 mhabitants or more 

Malays, British 

IQ I 

3,358,054 

032,170 

27 8 

A fnca 






Fgypt 

1917 

12,718,255 

1,854,100 

14 0 

Towns, not defined as urban (smallest 11,022) 

Uganda Proltctoriti 

1921 

071, 608 

65,159 

1 

Towns having 500 inhabitants or more 

Union of South Vfrua British 

1921 

6,928,580 

1,735,685 

25 I 

\n) localities possessmg some form of urban local 




authority 

ill others 






Australia 

1921 

5,439 794 

3,370,316 

6^ 0 

Metropolitan areas and urban provincial districts 

Dominican Republic 1 

1920 

894,665 

148,894 

16 6 

Not defined 

New Zealand 

IQ I 

I 284 873 

626,633 

48 8 

Cities, boroughs or town districts having 1,000 




mhabitants or more 

Total 


78 ,319328 

248,426, -»3 5 

318 



•Dots not mdudt population (6o,3n) of I upcn and IMalmedy fDoes not include population of Saar Basin, estimated to be 770,000 in 1925 
••Population from 1929 Statesman s Year Book 


comedy, the Calandrui of Cardinal Bibbiena, the friend of Leo X 
and Raphael The magnificent library formed by the Montefeltro 
and Della Rovere dukes was incorporated m the Vatican library 
in t6s 7 There is a free university founded in 1506 

The ancient town of Urvtnutn Mitatiren^e takes its name from 
the nver Mttaurus The walls can be traced It was important 
m the Gothic wars, and is mentioned by Procopius About the end 
of the 13th century Urbino came under the rule of the family of 
Montefeltro and especially of Federigo da Montefeltro, lord of 
Urbino from 1444 to 1482, who was an unusually enthusiastic 
patron of art and literature 

Federigo da Montefeltro much strengthened his position by 
his own marriage with Battista Sforza, and by marrying his 


daughter to Giovanm della Rovere, the favourite nephew of Pope 
Sixtus IV , who conferred upon Federigo the title of duki Fed 
erigo's only son Guidobaldo, who succeeded his father, married 
m 1489 the gifted Elizabeth Gonzaga, of Mantua Guidobaldo 
in 1508 bequeathed his coronet to Francesco Maria della Rovere, 
nephew of Julius II In 1626 the last descendant of Francesco, 
Francesco Maria II , abdicated m favour of Pope Urban VIII , 
and Urbino, with its subject towns, which included Pesaro, Fano, 
Fossombrone, Gubbio, Castel Durante and CagU together with 
outlying small villages, about 300 in number, became incorporated 
m the domain of the Papal States 
During the reigns of Federigo and Guidobaldo, Urbino was 
one of the foremost centres of activity m art and literature in 
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Italy Here Piero della Francesca wrote \m celebrated work on 
the science of perspective, Francesco di Giorgio Martmi his 
tato d* arckttettura and Giovanni Santi his poetical account of the 
chief artists of his time 

Throughout the 16th century the state of Urbino manufactured 
majohca, especially at Gubbio and Castel Durante Most of the 
finest pieces were made for the dukes Famous citizens include 
the Ferrarese painter and fnend of Raphael, Timoteo della Vite, 
and Bramante {qv) This city was also the birthplace of Pope 
Clement XI , of several cardinals of the Albani family, and of 
Raffaelle Fabretti, and other scholars 

See E Calzmi, Urbino e » suot monwmmtt (1897) , G Lipparim, 
Urbtno (Bergamo, 1903) 

URDU, the name of that variety of Hindustani which bor- 
rows a great part of its vocabulary from Persian and Arabic, as 
contrasted with “Hindi,'' the variety which eschews such words, 
but borrows from Sansknt instead It is spoken by Mushms 
and those Hindus who have come under Mushm influence, and 
has a considerable literature See Hindustani and Hindustani 
Literature 

UREA or CARBAMIDE, a colourless crystalline substance 
known for about 150 years as a constituent of urine It results 
from the oxidation of certain nitrogenous materials — ^proteins 
(qv ) — ^in the animal organism and is not only present m the urine 
of higher animals (mammals) but also m their blood, bile, milk, 
perspiration and other body fluids Moreover, it has been recog 
nised in many lower forms of animal life— coelenterates, echin 
oderms, insects, worms, crustaceans, molluscs and fish, and has 
been identified m certain plants and in fungi and moulds, m the 
leaves of endive, potato, spinach, carrot and turnip, and in the 
seedlings of cereals and leguminates Human urine contains 2 
(0 5% of urea vhich is excreted by an adult man to the extent of 
about 30 grams (one ounce) daily 

In 1773 H M Rbuelle obtained, by alcoholic extraction of the 
solid residue from evaporated urine, an alkaline nitrogenous sub- 
stance which on bacterial fermentation yielded carbonic acid and 
ammonia Subsequently A F Fourcroy and Vauquelin (1798) 
prepared urta nitrate from urine and the isolation of pure urea 
from this liquid was first accomplished by M Proust in 1821 F 
Wohler m 1828 announced his famous discovery of the artificial 
formation of urea from ammonia and cyanic acid Potassium 
tyanate, obtained by fusing potassium ferrocyamde with red lead 
or manganese dioxide was mixed with ammonium sulphate, and 
the solution evaporated to dryness, when an alcoholic extract of 
the residue yielded urea 

Ihe isolation of urea from urine is most conveniently effected 
through Its nitrate or oxalate which are two of its most charac- 
teristic salts Urea crystallises in long rhombic needles or prisms 
havmg a coohng taste It is readily soluble in water or alcohol 
but not m ether It melts at 132® C and may be vaporised m 
vacuo, but when more strongly heated it yields ammoma, biuret, 
ammehde and cyanuric acid. 

Commercial Synthesis of Urea and its Deriyatives. — ^Urea 
contains 46% of combined mtrogen m a form which is easily con- 
verted into ammonia in the soil, and it is therefore a much more 
concentrated nitrogenous fertiliser than either ammonium sulphate 
or sodium nitrate It is, moreover, easy to handle and stable 
under ordinary factory and farm conditions, so that it possesses 
advantages over calcium cyanamide and calcium nitrate Hence it 
is now manufactured on an extensive scale for use as an artificial 
manure (See Agricultural Fertilisers ) 

A century ago the synthetic production of an ounce of urea 
was a noteworthy scientific achievement , at present a daily output 
of 100 tons IS the routine practice of a modern fertiUser plant 
The following processes are available (i) The regulated acidic 
hydrolysis of cyanamide (made from calcium cyanamide) m pres- 
ence of an iron oxide as catalyst, CNNH2+H20«0 C(NH2)2 
(2) The heating under pressures of 33*-53 atmospheres of ammo- 
nium carbonate obtained from carbon dioxide and ammonia, 
NH2 COg NHi CO NH2 equilibrium is reached at 

130-1S0® C with yields of 30-45% of urea (3) Dry ammonia 
h passed into phenyl carbonate obtained from carbonyl chlonde 


and phenol m presence of alkali» 

2NH,+CO(OC«H5)2«CO(NHa)2+aC6H. OH 
the phenol is recovered and utilised again (4) The process of 
treating carbonyl chloride with ammonia is more practicable for 
urea derivatives than for urea itself Thus, carbonyl chlonde and 
ethyl aniline give diphcnyldiethylcarbamide, 

C6H5(C2H.)N CO NtCA) CeHs, 
a cr>stalline substance known as “CentraUte’’ and employed as a 
stabiliser m smokeless gunpowders 
By heating together urea and p ammoacetanilide a diacetyl- 
carbamide is produced which on hydrolysis yields pp diamino 
diphenylcarbamide, 

CO(NH C,H4NH,)2, 

a diamme giving rise to important azo dyes such as benzo f 1st 
yellow (See Dyes, Synthetic ) 

Applications of Urea and its Derivatives — For use as a 
fertiliser, urea is frequently employed m combination with cal 
cium hydrogen phosphate (superphosphate), the product being 
known as “Phosphazote ” Its complex salt with calcium nitrate is 
also recommended for agricultural purposes 
Urea gives a remarkable condensation product with formalde- 
hyde known as “Pollopas," a transparent, colourless, lustrous solid 
resembling flint glass in appearance and refractive index, but dif 
fermg from glass in that it is non splintering and can be worked 
on a lathe (See Risins, Synthetic ) 

With hydrogen peroxide urea forms a crystalline additive com- 
pound, C0(NH2)2,Pl202, employed as a disinfectant and as an 
oxidising agent Urea finds employment as a stabiliser in nitrocellu 
lose explosives and has many medicinal uses such as an antipyretic 
and a diuretic Urea salicylate (ursal) is recommended in gout 
and rheumatism Urea acetylsahcylate and urea quinate (urol or 
uracol) have similar uses, and urea calcium bromide, 
CaBr2,4CO(NH2)2, known as ureabromm, is prescribed in epilepsy 
and neurasthenia 

Urea is the starting point in the manufacture of many important 
synthetic drugs Veronal (qv) or diethylmalonyl urea, is the 
condensation product of urea and diethylmalonyl chlonde, its 
sodium salt is medicinal Proponal is dipropylmalonyl urea and 
bromural is a bromowovaleryl urea 
Chemical Constitution of Urea — Urea has long been re 
garded as the diamide of carbonic acid (carbamide) with formula 
I , but E A Werner has brought together considerable evidence 
m favour of the cyclic formula II , and he visualises also the 
transient existence of an active tautomeric enol form (formula 
III ) which has been stabilised m certain wourea derivatives 


OC 


/Nli 

\nh2 

(I) 


/NHa /NH 

NHC; I NHC: 

NO NOH 

(II) (ni) 


When heated slightly above its melting point, urea dissociates 
into ammonia and the keto form, NH CO, of cyanic acid This 
acid acting on unchanged urea produces biuret, 

NH2CONH CO NH2 

At 195® C biuret decomposes into ammonia, cyanic acid, which 
polymerises to cyanunc acid, C3N3(OH)8, and ammehde 
HN CO NH C(NH) NH CO The transformation of ammonium 
cyanate to urea in boiling aqueous solution is a bimolecular revers 
ible reaction and equilibrium is reached m a decmormal solution 
with 95% of urea and s% of cyanate At 80® C dry ammonium 
cyanate passes rapidly into urea, which is also produced by hy 
drolysis of lead cyanate (A C Cumming, 1903), and together with 
biuret by heating under pressure a solution of carbon monoxide in 
ammoniacal cuprous chloride (Jouve, 1899) 

Thiourea, the sulphur analogue of urea, is now prepared on a 
manufacturing scale for employment in photography, synthetic 
resms, the treatment of weighted silk fabrics and as a starting 
material m the production of important azo dyes and sulphur 
colours It may be prepared (i) by heating ammonium thio 
cyanate at 160-170® C, when a reversible reaction takes place 
proceeding to equilibrium with 25% of thiourea, (2) by the action 
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of hydrogen sulphide on cyanaraide 
Thiourea crystallises from water or alcohol in colourless, six- 
sided pnsms or silky needles melting at 172-7® C When con- 
densed with formaldehyde, thiourea forms insoluble products 
which form the basis of important synthetic resins iqv) These 
resms are used m mabng moulding powders and moidded articles 
including vases, bowls and tea services, which admit of decorative 
treatment in mottled colourings 
Isomensm among thiourea derivatives is more noticeable than 
with those of urea Derivatives corresponding with formula I are 
the true thiocarbamides, their isomendes (termed isothioureas) 
are derived from the active thiol form (III ) which is regarded 
by Werner as existing in equilibrium with the cyclic modification 
( 11 ) 


/NH* /NHj yNH* 

sc; IINC;| HN,CC 

(I) (ID (HI) 

In most of its reactions thiourea, behaves as a thiol, with diazome- 
thane it yields methyl isothiourea, NH C(SCHs) NH2 and with 
chloracetic 'icid il gives rise to a complex thiolacetic acid, 
NH C(NH2; S CH2 CO H Moreover, thiourea reacts in the thiol 
form with chloroacetaldehyde to furnish ammothioazole (See 
Ihiazole ) 

Both urea and thiourea are monacidic bases, a characteristic 
which IS in accordance with Werner’s view of their constitution 
Urea nitrate is NH C(OH) NH3NO3 and thiourea hydrochloride 
IS NH C(SH) NH3CI 

Bibliography — E A Wtrntr, The Chemistry of Vrea (1923), 
T E Thorpe, Dictionary of Applied Chemistry, vol vii (1927) 
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URETHANE IS synthesized from ammonia and ethyl chloro- 
carbonate or diethyl carbonate, by digestion of urea with alco- 
hol under pressure, or by the action of warm alcohol on urea 
nitrate with addition of sodium nitrite Urethane, ethyl carba- 
mate, NO2 COfCaHi,, crystallizes m large plates, readily soluble in 
water and milting at 49-50° and boiling at 184° C When heated 
with ammonia to 180° C, it gives urea Cold alcoholic potash 
decomposes it into potassium cyanate and alcohol When treated 
with very concentrated nitric acid it yields nitro urethane, 
NOa NH CO OCaHs, from which mtramide NO* NHa was isolated 
rhysiologically urethane has a rapid hypnotic action, produc- 
ing a calm sleep and having no depressant effect on the circula- 
tion It IS especially suitable for children and is much used as an 
anaesthetic for animals Di-urcthane, NH(C02C8H5)a, and he- 
donal, NHaCOaCH(CH3) (CsHy), are also narcotics, the latter 
being, in addition, a powerful diuretic 
URFt, HONORS D’, Marquis de Valbromey, Comte de 
Chateauneuf (1568-1625), Irench novelist and miscellaneous 
wntir was born at Marseilles on Feb ii, 1568, and was educated 
at the College de Tsarnon A partisan of the League, he was taken 
prisoner m 1595, and, though soon set at liberty, he was again 
captuied and imprisoned During his impnsonment he read 
Ronsard, Petrarch and above all the Diana enamorada of George 
de Montemavor and Tasso’s Ammia Here, too, he wrote the 
Epitres morales (iS98) Honor^’s brother Anne, comte D’Urf6, 
had mamed m 1571 the beautiful Diane de Ch^teaumorand, but 
the mamage was annulled m 1598 by Clement VIII Anne DTJrf^ 
was ordained to the priesthood m 1603, and died m 1621 dean of 
Montbnson Diane had a great fortune and to avoid the aliena- 
tion of the money from the D’Urf6 family, Honors marned her in 
1600 This marriage also proved unhappy, D’Urf^ spent most 
of his time separated from his wife at the court of Savoy 
In Savoy he conceived the plan of his novel AsPrde, the scene 
of which IS laid on the banks of the Lignon m bis native province 
of Forez It is a leisurely romance m which the loves of Celadon 
and Astr^e are told with digressions Some episodes suggest 
the adventures of Henry IV The shepherds and shepherdesses 
of the story ajre of the conventional type usual to the pastoral, 
and they discourse of love with a casuistry and elaborate delicacy 
that are by no means rustic The two firat parts of Astrie ap- 
peared m j6zo, the third m 1619, gnd in 1627 the fourth part was 


edited and a fifth added by D’Urf^’s secretary Balthazar Bare 
Astrie set the fashion temporanly in the ckama as m romance, 
afid no tragedy was complete without elaborate discussions on 
love in the manner of Celadon and Astr6c D*Urf6 also wrote 
two poems, La Skeine (16I1) and Sylvamre (1625) He died 
from injunes received by a fdl from his horse at Villafranca on 
June I, 1625, dunng a campaign against the Spaniards 

£ Rostand, Dem Momancsers de Provence, B dVrfi et B Zola 
(1921), p 73 

URGA (the Russian form of the Mongol Orgos* palace of a 
high official), a city of Mongoha, on an affluent of the Tola nver 
It is the holy city of the Mongols and the residence of the “living 
Buddha,” metropolitan of the Kalka tribes, who ranks third m 
degree of veneration among the dignitaries of the Lamaist Church 
The lama acts as the spintual colleague of the Chinese amban, who 
controls all temporal matters 

Hurae, as the Mongols call Urga (Chinese name K’ulun) stands 
on the high road from Peking to Kyakhta (Kiachta), about 700 m 
N W of Peking and 165 m S of Kyakhta There are three dis 
tinct quarters the kuren or monastery, the residence of the 
“living Buddha”, the Mongol city proper (m which hvc some 
13,000 monks) , and the Chinese town, 2 or 3 m from the Mongol 
quarter Besides the monks, the inhabitants number about 25,000 
Within hvmg memory bricks of tea formed the only circulating 
medium for the retail trade at Urga, but Chinese brass cash then 
became current There is a considerable trade m cattle, camels, 
horses, sheep, piece goods and milk 

URI, an ancient canton, south of central Switzerland The 
name is popularly derived from Urochs and Auerochs (wild bull), 
two bull’s horns, the cantonal symbol still being borne aloft at 
the head of the annual Lands gemetnde processionsi (See below ) 
The total area (1923-24 determinations) is 414 7 sqm , of which 
only 52 7% (the lowest figure m the confederation) are reckoned 
as “productive” (forests covering 48 sqm ), while 7i sqm are 
occupied by a part of the Lake of Lucerne and more than 22% 
of the unproductive area is covered with glaciers The highest 
summit in the Un is the Dammastock (11,929 ft ), horth of the 
Furka pass, the lowest commune is Flutlen (1,437 ft) on the 
Lake of Lucerne Little of the land is capable of further cultiva 
tion, for Un is composed of the torrent section of the Upper 
Reuss, draining, with its tributaries, steep sided valleys The 
chief, and practically the only, railway is the mam St Gotthard 
line Near Wassen are the very remarkable looped and spiral 
tunnels An cJectnc railway connects Goschenen with Andermatt, 
and another one connects Altdorf with its port, Fluelen Com 
mumcation is largely by the excellently planned roads which lead 
to the mountain passes, these give access to the cantons lying 
east and south, eg, GUrus (the Klausen pass, 6,404 ft), the 
Gnsons (Oberalp pass, 6,733 ft) Tiano (St Gotthard pass, 
6,935 fL), the Valais (Furl^ pass, 7,992 ft ) 

In 1920 the aggregate population was 23,973 (oaly 58 to i 
sq m — the Gnsons, the least densely populated, had 43), of whom 
22403 were German-speaking, 1,382 Jtahan-speakmg, and 87 
French-speaking, while 22,036 were Cathohes, 1,853 Protestants 
and five were Jews Since 1814 Un has been administered by 
the bishop of Coire, previous to this date all the canton except 
Andermatt (Urseren) was m the diocese of Constance The capital 
and largest town is Altdorf (pop 4,160), indissolubly connected 
with the legend of William Tell (qv) 

Uri forms an administrative district and contains 20 communes 
The legislature of the canton is a primitive democratic assembly 
(Londsgenmnde) composed of all male citizens of 20 years of 
age This assembly has met, uninterruptedly, since 1309, usually 
once annually, near Altdorf, on the first Sunday in May, but 
(1928) It has been abandoned The procedure was controlled by 
many antique ceremomes Un is entitled to but one member in 
the Federal Nattondrat, be is elected by a popular vote (See 
SwiTZEKlAND Admenutratton ) 

Hiitory-— Uri is first mentioned in 732 as the place of batt- 
ishment of Eto, the abbot of Reichenau, by the duke of 
Alamanma In 853 it was given by Lows the German to the 
nunnery (Pramnmiinster) at Ziirich which be had just founded, 
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and of urtiich ks daughtar, Hildegard* was the drat Ihbess 
As early as 1243 Un had a common seid» and in the 
tion of Its pnvileges (1274) granted by Eudolf *of JJabsbwrg 
mention is made of its “head-man’' (Aftsfnofi) and of the “com- 
mune” iumvers$tas) It took part, with Schwys and Unterwalden, 
m founding the ‘Everlasting League” (qvd on Aug i, 
defending Its liberty in the fight of Morgarten (1315) aod renew- 
ing the League of the Three at Brunnen (23x5) It took part m 
the victory of Sempach (13S6), and (1512) the conquest of 
Lugano At the Reformation Un dung to the old faith In 179S, 
on the formation of the Helvetic republic Un became part of the 
huge canton of the Waldstatten and lost all its Italian possessions 
In 1803 Uri became an independent canton again, with Ursern, but 
without the Val Leventina It tried hard to bring back the old 
state of things in 1814-15, and opposed all attempts at reform, 
joimng the League of Sarnen m 1832 to maintain the pact of 1815, 
opposing the proposed revision of the pact, and being one of the 
members of the Sondcrbund in 1845 (See Switzerland 
History ) 

URIC ACID, m organic chemistry, an acid which is one of 
the penultimate products of the tissue waste m the human body 
(See Purines ) While the bulk of the nitrogen of the albumi- 
noids IB excreted by kidneys and bladder as urta, a small portion of 
it stops at the unc acid stage Human urme contains only a frac- 
tion of a per cent of the acid, chiefly as sodium salt, abundance 
of unc acid is met with in the excrement of serpents and birds, 
m which It IS the principal nitrogenous product of tissue 
waste Pure uric acid, C,H4N403, forms a snow-white micro- 
crystalline powder, devoid of smell or taste, soluble m 1,800 parts 
of boiling and m 14,000 parts of cold water For its detection in 
urine, excess of hydrochloric acid is added when unc acid sepa 
rates, generally coloured red by impurities The precipitate 
is dissolved in a few drops of nitnc acid and after evaporation to 
dryness the residue on addition of ammonia assumes the intense 
purple colour of murexide (qv) 

URICONIUM (more correctly Virocomum or Vriconinm)^ 
chef lieu, as proved by an inscription, of the Cornovii, now Wrox 
cter on the Severn, 5 m L of Shrewsbury At first perhaps 
(47-65) a Roman legionary fortress, held by Legioncs XIV and 
XX against the Welsh hill tribes When the garnson was re 
moved, it became a flourishing town with pubhc baths (excavated 
1859-61), town hall, and market (excavated 1924-27) 

Bibliography — See J P Bushe-Foxe, Bxcavatiom at Wroxeler tn 
/p/2, /p/j, /p/4 {Soc Anttq Research Reports, i , ii and iv ) , G F 
Hill, Numis Chron (1925), 336, Report of Excavations by D Atkin- 
son {Birmingham Arch Soc), tn the Press 

See Journ of R Studies, 1923-^7, xii 252, xiv 226, xv 228, xvi 
J24, xvii Classical Review (1924), p 146 seg and (192S), p 10 seg 

URIM and THUMMIM, m the Bible These descriptive 
terms are applied to one of the methods of divination employed 
by the ancient Hebrews, which, it is now generally agreed, con 
sisted in a species of sacred lot Together with “dreams” and 
the prophetic oracle it formed the recognised channel by which 
divine communications were given (cf I Sam xxviii 6) That 
some method of casting lots is denoted by the terms is evident 
from I Sam xiv 41, / 

From this illuminating passage it is ckar (a) that by means of 
the Unm and Thummim the guilt or mnocence of the suspected 
parties was determined, (b) that this was effected by a series of 
categorical questions implying the simple alternative of “yes” or 
“no,” or somethmg positive or negative A further inference (c) 
from a comparison of I Sam xiv 41, / with ver 36 (Greek text) 
IS that this method of casting the sacred lot was closely connected 
with divination by the Ephod and was the prerogative 

of the pnests For this last pomt the “Blessing of Moses” (Deut 
xxxm ), where the opening words of the Benediction cm Levi run 
thus (text as emended by Ball, following LXX , Proc of Soc of 
Bibl Arch 1896) ' “Give to Levi Thy Thummim, and TOy Unm 
to the man of Thy favour ” For a similar Arabic custom^ efi G F 
Moore Ency Bib IV » col 5336 
III the post-etilic Priestly Code the Unm and Thummim 
%Uie p part of the equipment of the High Pnest {cf Ek xxviii 
30, LeVi'vlit 8, Mum xxvii n) Here it is stated that they are 


kept m a square pouch which is worn upon the high priest’s breast 
(“the breastplate of judgment”), and attached to the ephod 
Thus the association of the Unm and Thvimmim with the ephod, 
1$ retained 

That Unm and Thummim ^A^ere not then in use is shown by 
Neh vii 65 (£ara ii 63, I Esdras v 40) Later references 
(Ecclua XIV xo» in Josephus and the Talmud) prove that no real 
tradition survived on the subject As vocalized m the Mis 
soretic Hebrew text the names = ‘Lights and perfections’ But 
the Greek translators read the former onm and connected it with 
torah, “decision”, it would thus mean “doctrine so Symmachus 
(cf 1 Esd V 40) 

Bibi lOGRAPHY ^ — lor thc older views, see Spencer, De leg Jlehr nt 
Dtss VII , and a useful summary by Plumptre in Smith’s Btb Did 
For modern discussions, see thc articles “Unm and Thuramni” in the 
Bible Dictionaries, the relevant sections m the treatises on archae 
ology, and W Muss-Arnolt, “The Unm and Thummim {Amcr 
Joum of Seikitic Lang , xyoo) (G H B ; 

URINARY SYSTEM. The urinary system in the full> 
developed human being consists of (i) the kidneys, (2) the 
ureters, (3) the urinary bladder, and (4) the urethra 

The Kidneys — The kidneys are two firm, reddish brown 
organs about 4 Jin long, placed obliquely behind thc other abclom 



Fig 1 —VERTICAL section of the kidney 
mal viscera — one on each side of the last thoracic and three upper 
lumbar vertebrae Each is imperfectly covered on its ventral sur- 
face by peritoneum Around them there is usually much fat and 



INO A KIDNEY LOBE 


artolar tissue The degree to which the kidney is fixed in position 
varies somewhat In so-called moveable or floating kidney the mo- 
biUty inliy give rise to symptoms The kidney in the foetus is lobu 
kted, but becomes smooth in later years of childhood Each organ 
has a firm, fibrous capsule, easily gripped off when the kidney is 
healthy The mner and ventral margin of each kidney is concave 





898 


URINARY SYSTEM 


(htlum) and contains the renal artery and vein and the ureter 
which IS always behind and below the blood vessels Longitudinally 
divided from hilum to outer edge, the cut surface is seen to 
consist of two parts — an outer layer, the cortex, and an inner part, 
the medulla (fig i) The latter consists of a series of eight to 
sixteen pyramids, whose bases and sides are invested with cortical 
matter, and whose apices or papillae project mto the pelvis of the 



BLADDER AND RECTUM IN SITU 

kidney, where they are severally surrounded by membranous tubes 
(calices), which by their union make up the ureter In minute 
structure the kidney is the most complex gland m the body 
Ureter, Bladder and Urethra.^ — ^The ureter or duct of the 
kidney begins at the hilum and descends on the back wall of the 
ibdominal cavity to open into the bladder It is usually about 
1 2in in length and as thick as a goose quill At its termination it 
fmsses obliquely through the coats of the bladder, so that when the 
bladder is distended the lumen of its end is closed The urmary 
bladder is a membranous bag lying in the pelvic cavity directly 
behind and above the dorsal surface of the pubes In the foetus 
and infant, however, the bladder lies m the abdomen, not in the 
pelvis During life it is seldom distended so as to hold more than 
about 1002 When distended it rises and is applied closely against 
the back of the ventral abdominal wall The bladder has a strong 
wall of unstriped muscle in several layers, which are innervated by 
branches from the sacral nerves It has a peculiar epithelial lining 
of several strata, the superficial cells of which arc cubital when the 
sac IS collapsed, but flattened and scale-like when it is distended 
At the lower part of the bladder is a triangular space known as the 
trigone, the angles of which are formed by the openings of the two 
ureters and the urethra In this space the mucous membrane is 
smooth and firmly bound to the subjacent muscle, elsewhere it is 
thrown into numerous folds when the bladder is empty The 
female urethra is lim in length and is comparable only with that 
part of the male urethra which extends from the bladder to the 
openings of the seminal ducts (fig 3) The male urethra is 
described under Reproductivf System 
Embryology — The excretory organs arc developed as a series 
of small tubes situated m the intermediate cell mass the ventral 
part of which projects to form the Wolffian ridge Three sets of 
these tubes appear m succession and occupy the whole length of 
the body from the cervical to the lumbar region The most 
anterior — pronephros or head kidney — is represented in man by 
only two or three small tubules on each side which appear as 
ingrowths from the neighbouring coelom (fig 4) It is prob* 
able that these are only mere vestiges Although the pronephros is 
rudimentary, the duct which in lower types carries away its excre- 
tion IS well developed This is the Wolffian duct^ which appears 
m man before the pronephne tubes are formed, and runs longi- 
tudmallv back in each intermediate cell moss to open into the 
cloaca (fig 4) In certain parts of its course it is, at an early 
date, close to the skin on the dorsal side of the intermediate 
cell mass, and many embryologists hold that it is originally 


dermal and has sunk mto the mesoderm secondanly Morpholog 
icaliy, this view seems likely 

When the pronephne tubules disappear, which they do early in 
the embryo^s development, the Wolffian duct persists as the dram 
for another and more important series of tubules (the mesone 
phros or middle ktdHey), formed m the intermediate cell mass 
behind the pronephros (fig 4) There is some doubt whether 
these tubes are stnctly homologous and in senes with those of 
the pronephros, they are of later development 

By about the sixth week of intra uterine life these tubules reach 
their maximum development and form the Wolffian body, which 
projects into the coelom as the now very definite Wolffian ndge 


and acts as the functional excre- 
tory organ of the embryo When 
the permanent kidney is formed 
this organ degenerates, for its 
ultimate fate see Reproductive 
System 

The metanephros or lund kid- 
ney begins as a diverticulum from 
the dorsal side of the Wolffian 
duct close to Its opening mto the 
cloaca (see fig 4), this organ 
occurs about the fourth week of 
intra-uterine life and the diverti- 
culum grows forward (cephalad), 
dorsal to the hind end of the 
Wolffian body In doing this it 
forms a duct — the metanephne 
duct or ureter — the cephalic end 
of which enlarges and divides to 
form the calices of the kidney 
From the calices numerous small- 
er ducts grow into the mesoderm 
of the hind (caudal) end of the 
intermediate cell miss and be- 
come the collecting tubes of the 
kidney While this is going on 
another set of tubules probably 
in senes with the mesonephric 
tubules, develops independently 
m the intermediate cell mass and 
forms the rest of the tubular sys 
tem of the kidney Toward these 
tubules, at one point, branches 
from the aorta push their way 
and mvagmate each tube, thus 
forming the Malpighian cor 
puscles 

By the eighth week the kidney 
19 definitely formed and takes 
over the excretory work of the 
mesonephros, which now atro 
phies 

At first, as has been stated, the 
ureters open mto the Wolffian 
ducts, but later on each gams a 
separate opening into the cloaca, 
and eventually these shift ven 
trally until they reach their per- 
manent connection with the 
allantoic bladder 

The bladder is developed from 
that part of the allantois which 
is nearest the cloaca At first it 
IS tubular, but after the second 
month becomes pynform the 
stalk of the pear corresponding to 
the fibrous urach*is which reaches 
the umbilicus 

The Mullerian ducts (fig 4) 
are formed after the Wolf- 



FIG 4 — ^DIAGRAM OP THE FORMA 
TION OF THE GENITO URiWARY 
APPARATUS 


Th« flrit figure it the general Iteo type 
the teoond the mele end the third 
the femele ipeoialtled errangefnefitt 
The luppretsed parti art dotted 
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ftan ducts are fully developed A ndge appears m the intermedi- 
ate cell mass ventral to the Wolffian duct, and mto the antenor 
(cepbahe) end of this a tubular process of the coelom forces its 
way backward (caudad) Before reaching the cloaca the two 
Mulienan ducts coalesce and open between the orifices of the two 
Wolffian ducts These ducts form the oviducts, uterus and at least 
part of the vagina 

Comparative Anatomy « — In the Acrania (Amphioxus) the 
nephndial tubules are segmental and are only found in the 
pharyngeal region, each opens into the coelom by several ciliated 
funnels (nephrostomes) and also mto the atrium, which is the 
exterior of the animal, by an opening called the nephndiopore 
Among the Cyclostomata (lampreys and hags) the pronephros 
persists throughout life m Bdellostoma and probably m the hag 
(Myxine), but a Wolffian (archinephne) duct has been evolved 
so that the tubules no longer open on the surface by nephridio- 
pores In the Teleostomi (bony and ganoid fish) the pronephros 
IS aborted and the mesonephros is the functional kidney 
In the Elasmobranchn (sharks and rays) the pronephros is 
more completely and more early aborted than m the last subclass, 
and the mesonephros is divided mto an anterior or genital part 
(which receives the vasa efferentia m the male from the testis 
and thus is the first appearance phylogenetically of an epididymis) 
and a posterior or renal part The Wolffian duct therefore acts 
both as a vas deferens for the sperm and a ureter for the urine, 
though in the female it is merely a ureter 
The Dipnoi or mudfish are remarkable for having a cloacal 
caecum which probably functions as an urinary bladder 
In the Amphibia the snake like forms (Gymnophiona) show a 
very primitive arrangement of the kidney tubules, each having 
Its nephrostome, Malpighian capsule and short convoluted part 
leading to the Wolffian duct which acts both as ureter and vas 
deferens 

In Reptilia the hind kidney or metanephros is developed 
and takes over all the excretory work, it is usually lobulated, its 
nephndia are never provided with nephrostomes and its duct (the 
ureter) opens into the Wolffian duct or vas deferens before reach- 
ing the cloaca Birds resemble reptiles very closely in their urinary 
system except that there is no bladder and that the ureters and 
vasa deferentia open independently into the cloaca 
In the Mammalia the bean shape of the kidney is fairly char- 
acteristic In foetal life the organ is always lobulated, and this 
often persists in the adult as in the ox, bear seal and while 
Bibiiography — Q uain’s J McMurnch, The Development 

of the Human Body (7th ed 1923) , A Keith, Human Embryology 
and Morphology f Parker and Haswell, Text Book of Zoology (I on- 
don, 1897) , Wiedcrsheim’s Comparative Anal of Vertebrates, trans 
W N Parker (London, 1907) , Gegenbaur, Vergletch Anat der 
Wtrbeltttre (Leipzig, 1901) 

URMIA, a town in the province of Azerbaijan in Persia, on 
a plain at an elevation of 4,400 ft , m 37® 34' N , and 45® 4' E , 
78 m from Tabriz The population before the war was roughly 
estimated at 45,000, being mainly Turkish, with Armenian and 
Nestorian minorities The town has a wall beyond which extend 
many houses in gardens and orchards It is clean with broader 
and less oriental-looking streets than in most Persian towns 
Special features are the Citadel with its arsenal and barracks , and 
the bazaars, a maze of domed and bnck-vaulted corridors The 
plain of Urmia is fertile By means of irngation, cultivation 
Especially of fruits and tobacco (tuiun), reached a high standard 
Then came the World War There was a wholesale exodus of 
Chnstians — said to have reached 59,000 souls — ^m July 1918, m 
the Turkish advance after the Russian debacle, and, m the same 
year, there were massacres by the Turks and Kurds of two thirds 
of those who remained In 1919, the remnant of 600 Christians 
was transferred to Tabriz Some survivors have been repatriated 
by the Persian Government, and by loans for the repair of build- 
ings and the purchase of seed, oxen and implements, some agricul- 
tute has been restored Rcbef was given by the Bntish in Traq 
Bibliography —J de Motgan, Mismn sekntifigue en Berse, 1894, 
R T Glinther, Contributions to the geography of Lake Urml and its 
neighbourhood, Geogr / 1809* XIV , and Contributions to the natural 
history of Lake Urmi, N W Persia and its neighbourhood J Etnn Soc 
Zool , 1899, XXVn , pp 345-373 > R- Virchow, FundstUcke aus Grab- 


hugeln bet Urmia, GeseUs fur Anthrop Berl, 1900, A V Williams 
Jackson, Perm past and present, 1906, R de Mecquenem, Lc lac 
dDurmiah, Ann de Giographte, 1908, XVII , K Kaehme, Beitragc zur 
physischcn Geographic dcs Urmija-BCckens, Zetis Ges fur Erdk Ber 
Un, 1923, pp 104-132, W A Wigram, Our smallest Ally 1920, and 
The Assyrian Settlement, 1922, W A and ETA Wigram, The 
cradle of mankind, 1922 

URMLA, LAKE OF, in north western Persia, between 37® 
10' and 38® 20' N and between 45° 10' and 46® E , which takes 
Its name (Pers Deryacheh 1 Urmta, Turk Urmt gol) from the 
town of Urmia, situated near its western shore, but is also known 
as the Deryacheh 1 Shahi and Shahi gol The limits of the lake 
vary much, the length (north to south) from 80 to 90 m , the 
width (east to west) from 30 to 45, being greater in the season 
of high water m spring when the snows melt 
The mean depth of the lake is 15 to i6 ft , and its greatest depth 
probably does not exceed 50 feet The lake has m recent years 
exhibited extraordinary changes of level, uther due to a movi 
ment of the earth’s crust or merely to an increase of rainfall as 
compared with evaporation De Morgan gives an area of 4,000 
and 6,000 sq km (1,544 2,317 sq m ) for low and high water 

respectively In the south is a cluster of about 50 rocky islands 
the largest of which, koyun daghi, t e , “Sheep mountain,” is 3 
to 4 m long and has a spring of sweet water near which a few peo 
pie graze their goats and sheep All the other islands are un 
inhabited The lake is about three fifths as salt as the Dead sea — 
far too salt to i^ermit of any life, except of lower organisms 
By the USSR treaty with Persia, of 1921, the railway 
from Tabriz to Julfa and branch hne from Sofian to Lake Urmia 
and all the properties pertaining to navigation on the lake — for 
merly a Russian concession — were gratuitously transferred to 
Persia From the port of Sharaf Khaneh on the eastern shore of 
the lake a fleet of motor boats of 20-160 h p is operated in con 
junction with the railway The service is weekly The lake 
IS also navigated by clumsy craft with round bows and flat sterns 
carrying enormous sails ( See Urmia ) 

URODELA, the name for that division of the Amphibia 
(qv) which includes the newts and salamanders (gq v ) and is 
characterized by the possession of a tail throughout life and by 
the aquatic larval stage m their hfe history, which last feature, 
however, they share with the Anura {qv) 

UROLOGY The branch of medicine — chiefly surgical — that 
deals with diseases of the genito urinary organs Recent progress 
m urology has been due largely to improvements in the cysto- 
scope, advances m radiology, use of diathermy and close co opera 
lion between urologists, bacteriologists, and bio chemists Endo 
vesical instruments are now available from the simplest cysto 
scope, consisting of a telescope within an irrigating sheath, to 
complicated mstruments with which lesions can be treated sur 
gically under direct vision instead of by an open operation 
Similarly, advances in radiology have led to the detection of 
calculi hitherto regarded as transparent to the rays, and to stereo 
scopic radiograms indispensable for locating a suspicious shadow 
in the neighbourhood of the kidney or ureter Pyelography also 
gives information concerning the size and shape of the renal pelvis 
and cahees A skiagram is taken after a fluid opaque to the X rays 
(e g , sodium iodide or lipiodol) has been introduced into the renal 
pelvis by means of a ureteric catheter It is of great value m 
diagnosing early dilation of the kidney, silent hydronephrosis 
polycystic kidney, malformation of the pelvis and renal tumours 
encroaching 0 1 the pelvis , m localising shadows in the renal area 
such as calcified mesenteric glands and gall stones, and m differ 
entiatmg between abdominal and renal tumours By similar means 
silhouettes of the bladder or male urethra can be obtained, though 
in the latter instance they are not indispensable, for the canal can 
be examined easily and thoroughly with a urethroscope 
Perirenal inflation with CO* was introduced by Carelli of Buenos 
Aiues and m radiographs shows clearly alterations m shape, size 
and density, therefore being useful m such conditions as early 
hydronephrosis, polycystic kidneys, tuberculosis, tumours and 
stones not dense enough to show by ordinary radiography, but its 
greatest value lies in ^ving a clear and distinct radiogram of the 
suprarenal capsule 
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Diathermy ^Diathermy {see Electko-Theeapy) acts by vir- 
tue of the heat generated m the tissues by the resistance they offer 
to the passage of an electric current For this purpose a very 
strong current must be used, deprived of its stimulating and 
electrolytic properties by alternations of not less than 500,000 
per second 

Ihe only sensation produced by a current of such high fre- 
quency IS one of heat ranging, according to the strength of the 
current, from a pleasmg warmth to a temperature high enough to 
char the tissues for a distance of about x cm from the electrode 
All degrees of diathermy are used for diseases of the geiuto-urmary 
system, the lower temperatures for testicular neuralgia and 
epididymo-orchitis, chrome urethritis and prostatitis, and benign 
enlargement of the prostate when a radical operation is madvisable 
Destructive diathermy is now the method of choice in the treat 
ment of certain forms of papilloma of the bladder and urethra, 
and in the median bar type of prostatic obstruction It has 
been used with moderate success for carcinoma of the pros- 
tate 

Use of Rgdiumu — Radium (g v ) has been used extensively for 
carcinoma of the prostate and bladder It is applied m the form 
of needles and emanation tubes or seeds implanted directly into 
the growth, but has not yet emerged from the experimental stage 
Caution is required m its use, for large doses produce great irrita- 
tion and may be followed by excessive infiltrations of the bladder 
neck Again, emanation tubes placed too close to the pouch of 
Douglas have caused |>eritonitis and death In view of these dis 
advantages and the discouraging results they have encountered 
many urologists are now averse to using it at all 

Urinary Antiseptics — Both mercurochromc and hexyl resor- 
cinol are powerful antiseptics, and though not “ideal” are valuable 
additions to the comparatively few powerful bactericides which 
can be administered with safety Mercurochromc can be used 
either locally or intravenously In cases of chronic cystitis, usually 
due to the colon bacillus, instillation of a watery solution (o 2- 
1 0%) sometimes has a remarkable effect In pyogemc coccal 
infections the results are not so striking In pyelitis, irrigation 
with mercurochromc is not so irritating as with silver nitrate 
Instillations appear to be particularly valuable for chronic pos- 
terior urethritis, especially when complicated by prostatitis and 
vesiculitis When given intravenously in doses of from i to 5 mg 
per kg of body weight results have been most encouraging, 
especially in acute coccal and bacillary infections of the genito- 
uqnary tract associated with pyrexia Chrome afebrile colon 
bacilluria, on the other hand, does not always respond so readily 
to this treatment In rare cases, pronounced febrile and gastro- 
intestinal reactions follow the injection but these usually subside 
m 24 hours The danger to the kidneys of such a powerful mer 
curial compound must never be overlooked, but Young (Balti- 
more) considers it may be used intravenously without fear of 
injury 

Hexyl resorcinol [CJSt(OH)aC*HJ is a synthetic compound 
first described by Leonard Possessing forty-five times the germi 
cidal power of phenol, it conforms experimentally to the qualifi 
cations necessary for an ideal urinary antiseptic m that it is 
chemically stable, non toxic, non irritating to the urinary tract, 
has an antiseptic and bactericidal action m high dilution m urme 
of any reaction, and is eliminated in high percentage by the kid 
ncys On the other hand, it can only exert its germicidal propierties 
on tissues with which the urine comes in contact, and therefore 
infections of the renal parenchyma and submucous tissues of the 
urinary tract are not affected by it tf taken on an empty stomach 
the drug may cause griping or catharsis Infections due to pyogemc 
cocci appear to yield to the drug with remarkable rapidity B colt 
infections of the urinary mucosa with a low bacterial count can be 
cured with hexyl resoremol, but when the count is high and the 
sub mucous tissues are infected, prolonged treatment combined 
with appropriate local treatment is necessary When administered 
prophylactically two days before, and daily after operations on the 
bladder, the wounds remain healthy and healing is accelerated 

Tests of Renal Function — ^Tests for estimating the function 
of one or both kidneys are now employed regularly Though not 


conclusive, they are capable of givmg a warning which should be 
heeded^ particularly m operations on the urinary tract Hius in 
prostatectomy they derve to determine a one- or two-stage opera- 
tion, and smee they have been adopted as a routine the mortality 
from uraemia has become almost negligible The chief tests ih use 
in England are (i) The urea concentration test (Maclean and 
de Wesselow), (2) estimation of blood urea, (3) colour testa 
The technique of applying these tests can be found in text-books 

The range of normahty of the blood urea is so great that this 
test alone is of httle value unless the urea retention iS above 50 
mg per 100 cncm. of blood, but when combmed with the urea 
concentration test it gives an excellent indication of the renal 
efficiency In some chnics on the Continent great rehance is 
placed on the elimination of creatinin and chlorides as tests of 
renal efficiency The dyes chiefly employed for plour tests are 
mdigo-carmine and phenolsulphonaphdialem Indigo-camune can 
be employed durmg a cystoscopy and gives a good indication of 
the function of one kidney without the use of a ureteric catheter 
(chromocystoscopy) A 04% solution mjected either intrave 
nously (5 c c ) or intramuscularly (20 c c ) should tinge the unne 
of healthy kidney in five minutes Phenolsulphonaphthalem is 
excreted solely by the kidneys and so differs from mdigo-canmne, 
which IS only partly excreted by the kidneys In America it is 
used almost exclusively, but m England it has not been popular 
owing to the somewhat elaborate technique required and to the 
difficulty, since the War, of obtaining a reliable preparation of the 
dye The test is very reliable provided the pure compound is used 

The capacity or otherwise of a patient to resist the spread of 
sepsis to the upper urinary tract after an operation, such as 
prostatectomy, is a factor which may upset the calculations of 
both surgeon and bio-chemist MacAdam and Shiskm have found 
that the cholesterol content of the blood gives a fair indication of 
the power of resistance The average m a series of healthy adults 
under 50 vears of age was found to be o 16% Above 50 years 
It ranges between 013% and 019% Practical experience led 
these workers to conclude that in prostatic obstruction a blood 
cholesterol below o 13% indicates such a lowered resistance to the 
spread of sepsis as to constitute a bad operative risk Cases with 
a high blood urea and a normal blood-cholesterol all recovered 
from a two stage prostatectomy, but out of eight cases with a 
high blood-urea and a low blood cholesterol all died save one 

The Kidney. — ^Dudgeon and others have pointed out that the 
combination of pus cells and a pure culture of staphylococcus 
albus in the urine of one kidney is almost pathognomonic of a 
stone m that kidney With certain reservations all cases of renal 
calculus are now subjected to operation, for the stone, whether 
causing symptoms or not, slowly but surely injures the kidney 
and often determines a serious bacterial infection Small stones 
arc more dangerous than large ones, for they may lodge in the 
ureter and cause hydronephrosis, anuria and so on 

The problem of bilateral lithiasis is a difficult one, but on the 
whole urologists advocate operation on the healthiest kidney first, 
as there is always the possibility that nephrectomy may be neces 
sary on the side which is more grossly affected Pyelolithotomy 
IS now performed m preference to nephrolithotomy whenever 
possible 

Decapsulation of the kidney for nephritis has been performed 
on many occasions with varying success, but is viewed with increas 
mg favour The benefit obtained is probably due to the mechanical 
relief of renal tension, and this certainly explams the immediate 
improvement following unilateral decapsulation in eclamptic 
uraemia The indications for this operation are uraemia, anuna, 
oedema, exceAsive albuminuria and obstinate haematuna Contra 
indications are age, heart diseases and extensive cardiovascular 
changes 

Renal Tti 1 iexcislo 8 is.-^Invcstigations by Rraasch in the Mayo 
clinic have disproved the common opmion that renal tuberculosis 
IS usually primarily unilateral In seven out of 22 apparently 
unilateral cases, the unne from the supposed healthy kidney was 
proved to contain tubercle bacilli by animal inoculation, a fact 
which goes far to explain the comparatively heavy mortality In the 
fir$t few years after nephrectoffiy Continental writers estimate 
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that ill Me tibe infeetion is bilateral m about 15% of cases, wbereaa 
m the postmortem room it is as high as 65% This fully bears 
out the eipenence that spontaneous cure is extremely rare and 
that the only rational treatment of unilateral tuberculosis is early 
nephrectomy In bilateral infections, Ekehom advocates and 
practises removal of that kidney which is fouhd by inspection to 
be the most diseased, or is thought to be the cause of pyrexia and 
distressing bladder symptoms In 20 cases reported by him the 
results were good enough to justify the operation The treatment 
of the tuberculous ureter is stiU under discussion, most workers 
considering that it heals naturally after the diseased kidney has 
been removed, while others advocate a primary neirfiro-urcterec- 
tomy to prevent infection of the lower urinary tract by the 
diseased ureter All are now in favour of a post-operative course 
of tuberculm 

Movable Kidney* — Operations for nephroptosis are decreasing 
m number year by year, for surgeons have now realised that the 
condition is commonly associated with Glenard^a disease and with 
such general symptoms as headache, gastric discomfort, neuras 
thenia and ptoses of various kmds, for which fixation of the 
kidney gives no relief whatever Nephropexy is now reserved 
chiefly for cases of intermittent hydronephrosis, haematuria, casts 
and albuminuria, and for uncomplicated renal pam reheved 
absolutely by rest in the horizontal position 

Ureteral Calculus, — ^In the case of small stones impacted m 
the ureter most urologists favour removal by manipulative and 
other methods rather than by ureterolithotomy The chief meth- 
ods employed are (1) dilation of the ureter combined with 
instillation of sterile liquid paraffin, subcutaneous injection of 
atropine, and forced diuresis with Contrex^ville water, (n ) mtra- 
ureteral mstillation of $ cu cm of a 2% solution of papaverme 
sulphate, selected for its analgesic and antis(>asmodic properties, 
(ui ) dilation of the ureter by diathermy, and (iv ) division of the 
ureteric meatus with scissors through a cystoscope 

Severe reactions after cystoscopic manipulations, and irregular 
stones greater than i cm in diameter are indications for uretero- 
lithotomy The pelvic portion of the ureter is now always exposed 
extraperitoneally, either through a paramedian subumbihcal 
incision or by Kidd’s inguinal operation 

Bladder* — ^The ureter may be implanted mto another part of 
the bladder, either for stricture of its extramural portion or after 
partial cystectomy for growths mvolvmg the ureteric orifice For 
uioperable bladder growths and for extrophy of the bladder, Coffey 
has devised a method of simultaneous transplantation of both 
ureters into the pelvic colon, which does not obstruct the ureters 
or disturb kidney function 

The bactenology of cystitis and pyelocystitls has received much 
attention from bacteriologists The most xmfwrtant recent com- 
mumcations on this subject are by Dudgeon, Wordley and Baw- 
tree These workers have isolated from different cases — 

(i) A special group of haemolytic bacilh, strongly resemblmg but 
not identi^l with the paratyphoid bacillus, (2) the colon bacillus, 
(3) Proteus 

Improvements m the cystoscope have led to earher recognition 
of diverticula Svvift Joly reviews the whole subject and discusses 
the relative value of the different operations He also points out 
that accompanying prostaiic or urethral obstruction should be 
treated at the same time whenever possible 

Papilloma^— -These tumours are now treated by fulguration 
through a cystoscope whenever possible, and in many mstances 
can be destroyed completely at one sitting and under local anaes- 
thesia When the papilloma is sessile and diathermy can only be 
applied to the surface nearest the cystoscope, several treatments 
at" intervals of a week or ten days may be required, a portion of 
the growth bpmg destroyed at each sitting Subsequently a 
cystoscopic examination should be made at Intervals of three to 
six months iov at least three ^ears, so that fresh growths can be 
kept in check Open operation by the suprapubic route is reserved 
for large growths, especially if sessile and for those Involving the 
ureteric Orifice In some cases the tumour can be destroyed by 
diathermy mth a Itugo electrode, In others a partial cystectomy, 
with or i«rjithout transplantation of the ureter, is necessary At- 
tentidti hal been called to the danger of ^^graft-recurrences’’ m the 


abdominal wall after removal of papillomata by the suprapubic 
route, and Maybury and Dyke have reported a case m which three 
successive implants grew m the abdominal wall The primary 
vcsical growth was b^ign but the recurrent implants became pro 
grcssivdy malignant Carcinoma should be excised whenever 
possible, for as yet the results of treatment with imbedded ndium 
13 disappointing and uncertam In the flat ulcerating form of car 
emoma, peculmr to the aged, a fair measure of comfort and 
rehef can be obtained from deep X ray therapy 
The Prostate* — For chronic inflammatory lesions of the pros- 
tate and seminal vesicles diathermy is valuable and acts, not only 
on the gland itself, but also on the arthritic and other complica- 
tions so frequently assoaated with gonorrheal prostatitis and vesi 
cuhtis In cases of enlarged prostate where operation is impossible 
owing to age, cardiovascular changes, advanced renal disease, etc , 
a fair measure of relief can be obtained by medical dwtheimy or 
by deep X ray therapy In all other cases prostatectomy is un 
doubtedly the correct procedure The type of enlargement most 
suitable for operation is that due to chronic lobular prostatitis 
with pronounced adenomata , the second type, chronic interstitial 
prostatitis or fibrous prostate, presents many difficulties to the 
operator but should be removed whenever possible, as it causes 
a severer degree of obstruction and consequent impairment of the 
renal function than the adenomatous variety Before deciding on 
an operation the chemical tests of renal efficiency should be car- 
ried out, for the type of operation selected will dejx-nd almost 
entirely on these tests Careful preliminary treatment often last- 
mg several weeks, is nearly as important as the operation itself 
After much discussion, the majority of urologists have decided 
m favour of the suprapubic operation in one or two stages The 
two-stage operation has reduced the mortality from uraemia to 
a negligible quantity and is indicated in all cases with renal 
deficiency, severe cystitis, retention, or four or more ounces of 
residual urine The Thomson Walker operation is undoubtedly an 
improvement on the somewhat crude but remarkably effective 
operation practised by Freyer It takes longer but eliminates the 
risk of post operative stricture The permeai operation, performed 
almost exclusively by Young of Baltimore, is m England reserved 
for carcinoma and for the fibrous type of prostate Here the 
advantages of control of haemorrhage and perfect drainage are 
outweighed by the dangers of pelvic cellulitis, perineal fistula and 
mcontmence of urine 

In about 25% of patients with symptoms of prostatic obstruc- 
tion but without palpable enlargement of the prostate, a careful 
cystoscopic examination reveals the presence of a ridge of hyper- 
trophied tissue, either on the posterior lip of the prostate over- 
hanging the internal meatus, or projecting upwards from the floor 
of the prostatic urethra and constituUng the so called median bar 
For the relief of this type of obstruction H Young Invented his 
well known punch, later improved by Kenneth Walker, by adapt 
mg It for diathermy (See Electro therapy ) 

Hitherto, treatment of prostatic carcinoma by radium has been 
so unsatisfactory that many surgeons have cea<^ed to use it 
Diathermy has been more or less successful in conferring relief, 
but the results can hirdly be described as brilliant Whenever 
possible, Young’s perineal resection appears to be the most satis- 
factory procedure, failing this, excellent results have been some- 
times obtained from deep X ray therapy 
The Testis — Steinaeh of Vienna performed vasoligation m 
semle rafs^with a view to increasing the internal secretion of their 
testes and th reby stimulating their failing energies I or two to 
four weeks after bilateral division of the vas between ligatures 
no appreciable change was noticeable The rats then began to 
show a return of sexual excitement and vigour, in some instances 
equalling that of young males This was followed in rapid succes 
sion by a return of pugnacity, increase m muscular energy and a 
copious growth of fur The change lasted for about six months, 
when the animal gradually lost his youthful appearance and 
powers and became semle again, eventually dying within a few 
weeks of the onset of the change Steinaeh found that the opera 
tion Induced degeneration of the seminal epithelium (later followed 
by regeneration) and an increase in the interstitial tissue In 
man the operation has been attended by very variable results The 
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greatest successes appear to have occurred m cases of premature 
old age, when performed for impotence alone it is not so satisfac- 
tory, and IS quite useless if the testis be already atrophied Some 
cases of arteriosclerosis have been greatly benefited by it 

Testicular Grafts {see Rejuvenation) —Grafts from lower 
animals have been employed for many years with more or less 
similar results, viz , improvement shortly after implantation, fol- 
lowed by atrophy and absorption of the graft, and a return on the 
part of the patient to the original condition Voronotf m 1920 used 
testes of anthropoid apes and found that they survived for three 
years or longer, and that the initial improvement in the patient's 
condition was maintained Kenneth Walker has on several occa 
sions employed a healthy human ectopic testis He concludes that 
the life of a hetero graft is not longer than two years that absorp- 
tion of the graft does not necessarily imply a return of the patient 
to his former condition, and that permanent improvement la 
probably due to increased growth m other endocrine tissues 
stimulated into activity by the graft 

Tuberculous Epididymitis. — ^When this disease is advanced 
castration is indicated, but when it is localised to the globus 
major or minor epididymectomy is now regarded as the correct 
procedure The full extent of the disease must always be 
determined with care 

The Urethra. — The great improvement in urethroscopes has 
simplified the diagnosis and treatment of urethral conditions 
With the Joly type of posterior urethroscope, diathermy can be 
applied where formerly a serious cutting operation was necessary 
There is now an increasing tendency to revert to former methods 
and to treat stricture of the urethra by gradual dilatation with 
metal sounds or gum clastic bougies, urethrotomy being reserved 
for resilient and cartilaginous strictures and those complicated by 
hstulac If contraction recurs after internal urethrotomy many 
surgeons advocate excision of the stricture and axial anastomosis 
When a large amount of cicatricial tissue has been excised, the 
gip has been successfully bridged in one case by implantation of 
the patient’s appendix, and in another by a child’s prepuce 
fashioned into a canal around a catheter 

{Set also Bladdir and Prostate Disfases ) 
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UROTROPIN, known also as uritonc, a chemical substance 
(hcxametlijlenctetramine) formed by the action of ammonia on 
formaldehyde, used in medicine It consists of colourless granular 
crystals freely soluble m water and having an alkaline reaction 
Urotropin is among the most powerful of urinary antiseptics It 
is used to render the urme acid in cases where it u alkaline, loaded 
with phosphates or purulent, as in cystitis It is slightly diuretic 
Experimentally it has been shown to have a solvent action on 
unc acid, but its action m this direction in the body requires 
confirmation Urotropin is valuable in sterilizmg the urine of 
“typhoid carriers ” {See Carriers ) Analogous preparations are 
cystamine, helmitol and hetralin Chmotropin is urotropin quinate, 
and borovertin is urotropin triborate 
URQUHARTi DAVID (1805-1877), British diplomatist, 
was born at Braelangwell, Cromarty He was educated in France, 
Switzerland and Spam, and at St John’s college, Oxford He 
served (1827-38) in the Greek navy in the War of Independence, 
being severely wounded In 1830 his reports on the new Greek 
frontier, as determined by the protocol of March 22, 1829, were 
of great service to the Bntish Government In Nov 1831 he was 
appomted attach^ to Sir Stratford^ Canning (Lord Stratford de 
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Redclyffe, qv) on his mission to the sultan for the final de- 
hniitation of the frontiers of Turkey and Greece In 1833 he 
went on a secret mission to Turkey in the interests of Bntish 
trade, but he was recalled by Palmerston on account of his mdis 
creet advocacy of Bntish intervention on behalf of the sultan 
against Mehemet All In 1835 founded the Portfolio, pnnting 
in the first issue a scries of Russian State papers, which made 
a profound impression As M P for Stafford (1847-52) he 
vigorously opposed Palmerston’s foreign policy He protested 
against the action of England in the Crimean War, advocating 
Turkish autonomy He organized “foreign affairs committees” 
(known as “Urquhartite”) throughout the country, m opposition 
to the Government, and m 1855 founded the Free Press (renamed 
in 1866 the Diplomatic Review) to which Karl Marx was a con 
tributor His health obliged him to retire to Montreux m 1864, 
and he died m Naples on May 16, 1877 

He published Turkey and its Resources (1833), and England, 
France, Russia and Turkey (1833), both violently anti Russian, 
and The Lebanon (i860) 

URQUHART or Urciiard, SIR THOMAS (1611-1660), 
Scottish translator of Rabelais, was the son of Sir Thomas Urqu 
hart of Cromarty, and of Christian, daughter of the fourth Lord 
Elphmstone After part of his estate had been alienated he re- 
ceived a “letter of protection” from his creditors from Charles I 
in 1637 He took part m the “Trot of Tumff” m 1639, and was 
knighted m 1641 He then published his Epigrams In 1645, he 
produced a tract called Irissotetras, a treatise on logarithms, ad 
justed to a kind of memoria techmea, like that of the scholastic 
logic In 1649 he was proclaimed a traitor for taking part in 
the rising at Inverness At Worcester, he was wounded and taken 
prisoner His mss were almost wholly destroyed Urquhart was 
released by Cromwell’s orders m 1651 He published during 1652 
and 1653 three tracts with quaint titles and quainter contents, the 
last being on a universal language 

The Translation of Rabelais (Books I and II ), which Urqu 
hart produced in 1653, is a masterpiece of translation Though not 
a close rendering, it reproduces the spirit of the original The 
translation was repnnted m 1664, and in 1693 that of the Third 
Book was added It is said the Urquhart sought refuge during 
the Commonwealth, hke other cavaliers, on the continent, and died 
(1660) of a fit of laughing, brought on by joy over Restoration 

URSA MAJOR (“The Great Bear”), m astronomy, a con 
stellaiion of the northern hemisphere, supposed to be referred to 
in the Old Testament (Job ix 9, xxxviii 22), and mentioned by 
Homer, "Apxroy d\ kqX &jjLa^av kTrUcKricnv Ka\kovToLt (It 18 
487) The Greeks identified this constellation with the nymph 
(i^alhsto {qv) placed in the heavens by Zeus in the form of a bear 
together with her son Areas as “bear-warder,” or Arcturus {qv)y 
they named it Arctos, the she-bear, Helice, from its turnmg round 
the pole star The Romans knew the constellation as Arctos or 
Ursa, the Arabians termed the quadrilateral formed by the four 
Stan a, jS, 7, Na'sh, a bier, whence it is sometimes known as 
Ferctrum majtis The Arabic name should probably be identified 
with the Hebrew name *Ash and *Ayish in the book of Job {see G 
Schiaparelli, Astronomy in the Old Testament, 1905) Ptolemy 
catalogues eight stars Of these, the seven brightest (a of the ist 
magnitude, 7, c, f, q of the 2nd magnitude, and 5 of the third 
magnitude) constitute one of the most characteristic figures in the 
northern sky, they have received various names — Septentnones, 
the wagon, plough, dipper and Charles’s warn (a corruption of 
“churl's wain,” or peasant’s cart) With the Hindus these seven 
stars represented the seven Rishis The stars a and jS are called the 
‘^pointers,” sifice they point to the pole-star Five stars of the 
Plough form an associated group with common proper motion, 
but a (the upper pomter) and rj (the last star of the tail) have no 
connection with the others Stars m other parts of the sjey have 
been found to belong to the same cluster, in particular Sinus is 
a stray member of it 

URSA MINOR (“The Little Bear”), in astronomy, a con 
stellation of the northern hemisphere, mentioned by Thales (7ib 
century b c ) By the Greeks it was sometimes named Cynosttra 
(Gr Kwds^ dog’s, tail), alleging this to be one of the dOgs of 
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CalUato, who became Ursa major The Phoenicians named it 
Phoemce, or the Phoenician constellation, possibly in allnsjon to 
the fact that the brightest star, Polans, being situated very close 
to the north pole, is of incalculable service to navigators Polans, 
a second magnitude star, is at present distant i® 9^ from the 
celestial pole It is a Cepheid variable with very small light range 

URSINS, MARIE ANNE DE LA TREMOILLE, Prin- 
cess DES (1642-1722), lady of the Spanish court, daughter of the 
duke of Noirmontier and Renee Julie Aubn After the death of 
her second husband, Flavio Orsini, duke of Bracciano, she assumed 
the title of Princess des Ursihs, a corruption of Orsmi, and for 
her unofficial services m securing Neapolitans and Spaniards of 
rank at Rome as French partisans in view of the approaching 
death of Charles II of Spam, she was rewarded in 1699 by a 
pension When Phihp, duke of Anjou, grandson of. the French 
king was declared heir by the will of Charles II the princess 
took an active part in arranging his marriage with a daughter of 
the duke of Savoy Appointed Catnarera Mayor by quiet diplo- 
macy and the help of Madame de Maintenon, she accompanied 
the young queen to Spam in 1701 Till 1714 she was the most 
powerful person in the country She was expected to look after 
French interests m the palace, and to manage the Spanish nobles 
But she wisely held that the young king should rely on his Spanish 
subjects and was in frequent conflict with the French ambassadors 
Recalled m 1 704, she still had the support of Madame de Mam 
tenon, and her own tact placated Louis XIV In 1705 she returned 
to Spam, with practically the power to name her own ministry 
During the war of the Spanish Succession she was the real head 
of the Bourbon party She was so far from offending the nation, 
that when Louis XIV threatened m 1709 to desert his grandson, 
she dismissed all I renchmen from the court On the death of the 
queen, acting by advice of Albcroni, she arranged a marriage for 
the king with Elizabeth Farnese of Parma She was rudely disil 
luhioned in her hopes of governing the new queen as she had done 
the old Driven from Elizabeth’s presence with insult, at Quad- 
raque, whither she had gone to meet her, she was sent out of 
Spam without being allowed to change her court dress After a 
short stay m France, Madame des Ursms went to Rome, where she 
died Dec 5, 1722 

See F Combes, La Pnneesse des Urstns (1858) , Lettres tnidites 
de Mme de Maintenon et de la Prkteesse des Ursms (1826, 
Lns trans, 1827) , Lettres tnidites de la pnneesse des Urstns (1859) , 
C Hill, Story of the Princess des Urstns m Spam (1905) 

URSULA, ST, and her companions, virgins and martyrs, 
are commemorated on Oct 21 The Brevtary gives no legend, but 
in current works, such as Butler’s Lives of the Sasnts, it is to the 
effect that “these holy martyrs seem to have met a glorious 
death m defence of their virginity from the army of the Huns 
They came originally from Bntaih, and Ursula was the con- 
ductor and encourager of the holy troop” The scene of the 
martyrdom is placed near the lower Rhine 

The date has been assigned by different wnters to 238, c 283 
and c 451 The story, however, is unknown both to Jerome and 
to Gregory of Tours — and this though the latter gives a some- 
what detailed descnption of the Cologne church dedicated to that 
Theban legion with which the tradition of tho-martyred virgins 
was very early associated The story of their fate is not entered 
under Oct 21, m the martyrology of Bede (ob c 735), of Ado 
(c 858), of Usuard {ante 877), Notker Balbulus (896) or Hrab- 
anus Maurus (845), but a 9th-century hfe of St Cunibert {ob 
663) associates a prominent incident in the life of this saint with 
the basilica of the sacred virgins at Cologne (Sunus vi 275, ed 
157s) Not only does Archbishop Wichfnd attest a grant to the 
church of the sacred virgins outside the walls of Cologne (m 927), 
but he was a large donor in his own person Still earlier a Cologne 
martyrology, written, as Bmtenm (who edited it in 1824) argues, 
between 889 and 891, has the following entry under October 21 
virg Ursule Sencie Gregone Pinose Marthe Saule Bntule 
Satnme Rabacie Saturie Paladie ” Much shorter entnes are found 
in two of the old martyrologies printed m Migne (cxxxvui 1207, 
127s) A more definite allusion to the legend may be found 
(c 850) in Wandelbert of Prhm’s metrical martyrology (Oct 21) 


903 

Tunc numerosa simul Rheni per littora fulgent 
Christo virgines erccta tropaea manipUs 
Agnppmae urbi, quarum furor impms ohm 
Millia mactavit ductncibus mclyta sanctis. 

The full legend first makes its appearance in a festival dis- 
course {sermo) for Oct 2x, written, as internal evidence seems to 
show, between 731 and 839 This sermo does not mention St 
Ursula, but makes Pinnosi or Vmnosa the leader of these spiritual 
“amazons,” who, to avoid Maximian’s persecution, left their 
island home of Britain, following their bridegroom Christ towards 
that East whence their faith had come a hundred years before 
The concurrent traditions of Britain, Batavia, * c , the Netherlands 
(where many chapels still preserved their memory), and Cologne 
are called m evidence to prove the same origin The legend was 
already very old and the festival “nobis omm tempore cele 
bernma”, but, as all written documents had disappeared since the 
burning of the early church erected over the sacred bones, the 
preacher could only appeal to the continuous and careful memory 
of the society to which he belonged (nostrates) 

Two or three centuries later the Passto XI MM SS Vtrginum, 
based apparently on the revelations made to Helentrude, a nun 
of Heerse near Paderborn, gives a wonderful increase of detail 
The narrative in its present form may date somewhere between 
900 and 1100, while Helentrude apparently flourished before 1050 
According to her account, the son of a powerful pagan king de 
mands in marriage Ursula, the beautiful daughter of Deonotus, a 
king “in partibus Bntanniae ” Ursula is warned by a dream to 
demand a respite of three years, dunng which time her com- 
panions are to be 11,000 virgins collected from both kingdoms 
After vigorous exercise m all kinds of manly sports, to the ad 
miration of the populace, they arc earned off by a sudden breeze 
in eleven triremes to Thiel on the Waal in Gelderland Thence 
they sail up the Rhine by way of Cologne to Basel, at which place 
they make fast their vessels and proceed on foot to Rome Re 
turning, they re enter their ships at Basel but are slaughtered by 
the Huns when they reach Cologne Their relics are then collected 
and buried “sicut hodie illic est cemere ” in a spot where “to this 
day” no meaner sepulture is permitted 
The legend of Cologne grew to further dimensions with the 
revelations of St Elizabeth of Schonau in the 12th century 
motived apparently by the opening up of an old Roman burial 
ground in Cologne It advanced still further with Hermann 
Joseph, a Praemonstratensian canon of Steinfeld in 1183, who 
explained the presence of the bones of little children among those 
of the sacred virgins 

See H Crombach, Vita et Martyrium S Ursulae (Cologne 1647), 
and the Bolhndist Acta Sanctorum 2Tst October where the story fills 
230 folio pages The rationalization of the story is to be found in Oscar 
Schade, Die Sage von der hetltgen Ursula (Hanover, 18154) of which 
there is a short rimmi m S Baring Gould’s Lives of the Saints See 
also S Baring Gould, Popular Mvths of the Middle Ages A G Stem 
Die Hctlige Ursula (Cologne 1879) The credibility of some of the 
details was doubted as eirly as the 13th century by Jacobus de 
Voragine iiv the Legenda aurea (T A A , A J G ) 

URSULINES, a religious order founded at Brescia by Angela 
Menci (1470-1540) in November 1535, primarily for the educa- 
tion of girls and the care of the sick and needy It was approved 
in 1544 by Paul III, and m 1572 Gregory XIII declared it a 
religious order under the rule of St Augustine In the following 
century it was encouraged by St Francis of Sales and the Ursu 
lines in Canada did valuable work among the French the Indians 
and half-breeds About 1 700, the order embraced some 20 congre 
gallons, witi 350 convents and from 15000 to 20000 nuns 
URTICACEAE (nettle family), in botany, a family of flow 
enng plants belonging to the order Urticales, which includes also 
Ulmaccae (elm family), Moraceae (mulberry, fig, etc ) and Can 
nabaceac (hemp and hop) It contains 41 genera, with about 480 
species, mainly tropical though several species such as the com 
mon stinging nettle {Urttca dtotca) are widely distributed and 
occur m large numbers m temperate climates Two genera are 
represented m the British Isles, Urttca (see Nettle) and Parte 
tarta (piellitory, qv) In addition to Urttca and Partetana^ four 
other genera, — Boehmerta, Nesperoentde, Laportea and Ptlea, are 
represented m North America, with some 15 native species 
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Common nettle (urtica dioica) 


The plants are generally herbs or somewhat shrubby, rarely, as 
m some tropical genera, formuig a bush or tree The simple, often 
serrated, leaves have sometimes an alternate sometimes an oppo- 
site arrangement and are usually stipulate— exstipulate in Pane- 
tana Stinging hairs often occur on the stem and leaves The 
bast fibres of the stem are generally long and firmly attached 
end to end, and hence of great value for textile use Thus m raime 
(qv, Boehmem fdvea) a single fibre may reach nearly 9 in in 
length, and in stinging nettle as 
much as 3 in MaouHa and 
Urhea have also been used as 
sources of fibre The small mcon 
spicuous regular flowers are ar 
ranged m definite (cymose) in 
florescences often crowded into 
head like clusters They are urn 
sexual and monoecious or dioe 
Clous The four or five green 
perianth leaves (or sepals) are 
free or more or less united, the 
male flowers contain as many sta 
mens, opposite the sepals The 
flowers are adapted for wind 
pollination The female flower 
contains one carpel bearing one 
style with a brush like stigma and 
containing a single erect ovule 
The fruit is dry and one seeded 
It IS often enclosed within the 
persistent perianth The family is 
divided according to Engler, 
into two mam classes (i) the Unreae with stinging hairs, includ- 
ing the genera Urttca, Urtra, Laportea, and (2) others, which are 
without stinging hairs 

URTICARIA) popularly known as nettlerash, is characterised 
by the appearance on the skin of shghtly raised red or white 
patches varying in shape and size, termed wheals, which develop 
suddenly, persist for a few hours, and then fade spontaneously and 
completely The eruption is mvanably accompanied by sensations 
of Itching or burning which may be very pronounced It is cus- 
tomary to distinguish between an acute ind a chronic variety of 
urticaria The former is marked by Us abrupt onset, the 
profuse and extensive character of the eruption, and in many cases 
by the general symptoms which accompany the rash such as fever, 
diarrhoea and vomiting Acute urticaria is often caused by tainted 
food, and the whole attack is usually limited to a few hours or a 
tew days In chronic urticaria the eruption is either continuously 
present over penods of months or years or is developed m bouts 
with intervals of comparative or absolute freedom The onset as 
a rule is insidious, and the general health is httle disturbed unless 
the degree of itching is sufficient to interfere with sleep or repiose 

Nettlerash is now generally held to represent a symptom rather 
than a genuine disease for it may be provoked by a great many 
and very different agents acting externally (nettles jellyfish), or 
internally The theory of sensitisation has a special application 
m urticaria For example different kinds of foods are capable 
of causing urticaria under special conditions A certain mdmdual 
suddenly becomes unduly “sensitive’^ to some article of diet which 
has, up to this pomt, been eaten without harm while a second 
individual develops “hypersensitiveness^’ to a completely different 
type of food, a third to something different again, and so on This 
acquired condition is specific, that is to say the mdividual who is 
^‘sensitised ’ only reacts to what is now his own harmful sub- 
stance (sie Anaphylaxis) 

The human tissues can also become “sensitised” to many other 
agents besides food, such as the poisons liberated from collec- 
tions of germs in the teeth, tonsils, bowel and other regions of 
the body (focal infection) In other cases a second injection of 
horse serum (diphtheria or tetanus anti-toxin), if given at a suffi 
cient interval of time after the first will sometimes cause urticaria 
and anaphylactic shock The mechanism of the reaction is similar 
in all these cases and the same degree of specificity is observed 


The the*ory of sensitisation does not cover every case as, for 
example, where the eruption is related to an emotional crisis 

(H MacC) 

URUGUAY (officially the Oriental Republic of the Uruguay, 
and still locally called the Banda Onentd, the “eastern shore” 
of the Uruguay nver), the smallest independent State m South 
Amenca It lies between Brazil on the north and the ^stuary of 
the Rio de la Plata on the south, extending from the Uruguay 
nver to the Atlantic coast It has a sea board of some 120 miles, 
a shore line on the Plata of 235 miles and one of 270 miles along 
the Uruguay The southern part of the country 1$ mostly un 
dulatmg plams, an extension eastward of the Argentine Pampas 
The coast hue is fringed with tidal lakes and sand dunes, the 
banks of the two bordering nvers are low, unbroken stretches of 
level land The northern section of the repubhc presents greater 
variety of rehef, with occasional ndges and low ranges, alternat 
mg with broad vaUeys, a true southward extension of southern 
Brazil None of the sierras or mountains of Uruguay exceed 
2,000 ft in elevation 

There are no large nvers withm the terntory of Uruguay The 
Rio Negro, which crosses the country from north east to south 
west, IS the largest stream Throughout most of its length it is 
not navigable, its one nver port being the town of Mercedes, 20 m 
from its junction with the Uruguay No other streams are naviga 
ble except for vessels of light draught The Santa Lucia, the 
Queguay and the CeboUati are the principal water courses These 
as well as the Uruguay, are fed by numerous smaller streams 
(arroyos), affording an intricate network of drainage The 
Uruguay river offers navigable waters along the border for 
steamers of 14 ft draught from the island of Martin Garcia at 
Its mouth to Paysanfdu, and above that point for smaller vessels 
to the falls at Salto, 200 m m all Beyond here navigation is 
interrupted by rapids (C L C , G M McB ) 

Geology^ — The eastern ^md southern half of Uruguay is a low, 
rolhng prairie, whose subsoil consists of weathered ancient schist 
and granite, through which protrude some low ndges composed 
of less weathered rocks In central and north-central Uruguay a 
basement of ancient schist is overlain by nearly horizontal Per 
raian beds, which form a low plateau The north western part of 
Uruguay is occupied by a southward extension of the Parana 
plateau of southern Brazil This plateau is formed of horizontal 
beds of Tnassic red sandstone of continental origin, which are 
m places faulted and capped by sheets of Tnassic basalt The 
plains of Uruguay are covered with Pleistocene deposits of sand 
and clay like those found on the pampas of Argentina and with 
alluvial beds (G McL Wo ) 

Climate — Uruguay enjoys the reputation of possessing an 
excellent climate from the viewpoint of human he^th and com 
fort The latitude ensures a fair umformity of temperature 
throughout the year, the average for the summer months of 
January and February being 71® F and that of the coldest month, 
July, being 50° , frost is almost unknown Moreover, the climate 
of both summer and winter is marked by great variability from 
day to day, due to the passing of cyclomc storm centres Brusque 
windshifts arc common, the hot northerly zemda sometimes being 
followed immediately by the chill pampero from the south-west 
and bringing a sudden drop m temperature These changes, while 
less extreme than m the pampas of the Argentine, give a middle 
latitude character to the climate of Uruguay There lyre no decided 
rainy and dry seasons A rainfall maximum is reached in the 
autumn (Apnl and May), not m the winter months as is often 
supposed even by the residents of the country Winter rams are 
most frequent but autumn rams are heaviest The mean annual 
precipitation is about 35 in , decreasing with distance from the 
sea, but everywhere well distributed throughout the year Many 
of the summer-tune tormentas are thunderstorms, conVectional 
and purely local in character These do not always bring ram and 
are seldom accompanied by hail Fogs are frequent from May to 
October, but seldom last all day on land There are Ivell de- 
veloped land and sea breezes, especially m the summer season, 
when their influence is welcome 

Flora«^Uruguay is pnnfanly a grass producing counify, a true 
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continuation eaitward, in this respect also, of the Argentii& pampa 
There are more trees, however, both native and introduced, than 
on ^e pampas, but these are found chiefly in narrow ribbons 
along the bottom lands of the water courses The principal species 
are Uie ombd, alder, aloe, poplar, acacia, willow and eucalyptus 
The fiumtes, by which are understood plantations as ireh as native 
thickets, produce, among other useful wood, the algarrobo, the 
guayabo, the quebracho and the urUnday Indigenous palms grow 
m the valleys of the Sierra dc San Jos6 Ignacio, as also to some 
extent in the departments of Minas, Maldonado and Paysandu 
The myrtle, rosemary, mimosa and the scarlet flowered cdbo are 
common The valleys within the hills are fragrant with aromatic 
shrubs The praines are gay with the scarlet and white verbenas 
and other brilliant wild flowers 

Fauim^As in most of the inhabited parts of the world, the 
wild ammals have largely disappeared Even the rhea (the Amen- 
can ostrich) is now seldom seen, except m a semi-domesticated 
state Pumas and jaguars are found on the wooded islets and 
banks of the larger rivers and along the northern frontier Ihe 
fox, deer, wild cat, the carpncho or water hog, and a few small 
rodents nearly complete the hst of native quadrupeds A little 
armadillo, the muhta, is the living representative of the extinct 
giants, mylodon and megatherium, whose fossils are found over 
the pampa There are a few specimens of the vulture, a native 
crow (lean, tall and ruffed) and many partndges and quails 
Parakeets are plentiful in the monies and the lagoons swarm with 
water fowl The most esteemed is the pato real, a large duck A 
characteristic sight on the praines is that of the tiny burrowing 
owl, sitting on top of every httle eminence Large flocks of the 
lapwing, teru teru, are common, with their habit of warning other 
game of the approach of danger Of birds of bright plumage 
the humming bird and cardinal— -the scarlet, the yellow and the 
white — are the most attractive, while white herons are frequently 
seen in swampy lands The scorpion is rare, but large and venom- 
ous spiders are common The principal reptiles are a lizard, a tor- 
toise, the vivora de la cruz (a dangerous viper, so called from 
marks hke a cross on its head) and the rattle-snake in Maldonado 
and the stony lands of Minas Along the upper waters of the 
Uruguay nver the catmdn (alligator) is not uncommon Seals 
are found on small islands off the south-east coast, particularly 
Lobos island, which so gets its name 

Area and Population — ^The area of the republic is estimated 
at 72,210 sqm and it has a population of 1,042,668 according to 
the census of 1908, the estimate of 1925 giving 1,758,334 The 
country is divided into 19 departments, the area and population 
of which, according to the census of 1908, were as follows 


Departments 

Area 

square miles 

Population 

Artigas 

4,392 

26,298 

Canelones 

1,83^ 

87,93* 

Cerro Largo 

5,753 

44,806 

Coloma 

2,192 

54,679 

Durazno 

5 »S 25 

42,3x3 

Flores 

1,744 

16,158 

Florida 

4,763 

45,393 

Maldonado 

1,584 

28,804 

Minas 

4,844 

51,170 

Montevideo 

as6 

300, -*3 1 

Paysandfi 

S-iiS 

38,528 

Rio Negro 

3 , *69 

19,909 

Rivera 

3,790 

4,280 

35,653 

Rocha 

34,110 

Salto ! 

4,863 

2,687 

46,304 

San Joa6 

46,267 

Sonano 

3,360 

39 - 43 * 

Tacuaremb6 

8,074 

3,686 

46927 

Tremta-y Tres 

28 736 

Totals 

72,210 

1,042,668 


The average density of population on the above figures is 12 9 
per square mile, ranging (exclusive of Montevideo) from 47 9 in 
Canelonea to $ 8 m Tacuarembd and 6 in Artigas In 1925 this 
aYcrafee density had increased to 24 4 per square mile, showing 
Uruguay td be the most densely populated of the South Amencatt 


countries There is a large number of foreign bom inhabitants 
the majonty of these being Itahans or Spaniards with lesser 
numbers, m descending scale of Brazilian, Argentine and hrench 
birth British, Swiss and Germans are comparatively few The 
number of immigrants varies greatly from year to year In iqoy 
there were 26,105 Italians arnving, 21,927 Spaniards 2,355 British, 
2,315 French and 1,823 Germans In 1924 the principal groups 
amving at Montevideo were distributed as follows Argentnn 
33,361, Spam, 9,978, Italy, 7,514, Germany, 3,671, Brazil 2,648 
England, 1,902, I ranee, 1,564 In the north there is a strong 
Brazilian element The average annual birth-rate is about ^5 per 
thousand, and the death-rate about 155 About 26% of the births 
are illegitimate The principal towns are Montevideo, the capital 
with an estimated population (June 30, 1925) of 381,228 Pay 
sandu, at the head of deep water navigation on the Uruguay nver 
with some 21,000 people, Salto, farther up the same river with 
about 20,000 inhabitants, and Mercedes, an agricultural and live 
stock centre on the lower Rio Negro, with a population of 16 000 
Agriculture, — In 1885 Uruguay imported most of her bread 
stuffs, now not only is wheat grown m sufficient quantities to 
meet the local demmd, but a small surplus is annually available 
for export However, only 5% of the land is under cultivation 
Land for farming purposes is expensive, and wages are high leav 
mg small profit, unless it happens that a man, with his family to 
assist him, works his own hnd The farmers are chiefly Italians 
Canary islanders and Frenchmen The pnncipal crops m addition 
to wheat are oats barley, maize, linseed and bird seed Since 
1890 the cultivation of the grape and the manufacture of wine 
have considerably extended, especially m the departments of Salto, 
Montevideo, Canelones and Colonia 
Cattle breeding and sheep-farming, however, are the pnncipal 
industries Nearly 80% of the land is devoted to grazing, and the 
stock census of 1924 showed an existence of 8,425,196 head of 
cattle and 14,514,060 sheep The cattle are destined chiefly for 
the great packing houses which, since the development of refngera 
tion, consume most of the meat produced There are modem 
meat packing establishments m Uruguay where beef and mutton 
are chilled or frozen for export Large quantities of liquid extract 
of beef are also prepared for the European trade A smaller 
amount of meat each year is being sent to the saladero establish 
ments for the preparation of tasajo, or jerked beef, for the Bn 
zilian and Cuban markets In the south where the farmers are 
European, the breed of cattle is improved by breeding 
Sheep farming flounshes chiefly m Durazno and Soriano 
Uruguayan wool is favourably regarded in foreign markets, on 
account of the clean state in which it is shipped, this being largely 
due to the natural conditions of the hnd and climate 
Mimng — Mining is of slight importance in Uruguay Minerals 
are known to exist in the northern section of the repubhe, and 
gold mining is earned on to a small extent Expert opinions have 
been advanced that gold mining in Uruguay is capable of 
development mto an important industry The other minerals 
found are silver, lead, copper, talc and hgnite coal In 1924 large 
deposits of manganese were discovered 
Commerce — ^The economic development of Uruguay was long 
retarded by poor governments, by revolutionary outbreaks and 
by the transference of commercial undertakings from Montevideo 
to Buenos Aires on the opening of the harbour and docks at that 
port Recent years have brought renewed commercial activity 
The princii>al imports consist of machinery textiles and cloth 
mg, food substances and beverages, fuel and live stock The chief 
exports are animal products and agricultural products The accom 
panyitig table, given m thousands of gold pesos contains the 
latest available statistics of foreign commerce — 


Countnes 

Imports 

r xports 

Great Britain 

United States 
Germany 

Argentine 

France 

Brazil 

1923 

11,592 

10,340 

5,166 

5,460 

2,378 

4,927 

1924 

iIjSOS 

14,917 

6,6n 

6,211 

3,516 

5 20s 

IQ23 

25 ss6 
I 4 , 9 ix 

6 007 

IO, 42 Q 

1,802 

1924 

24 255 

7 los 
17 , 7^1 

13,701 

6 
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Trade is controlled by foreigners, the British being prominent 
m banking, finance, railway work and the higher branches of com- 
merce, the Americans m the meat packing business, Spaniards, 
Italians and French in the wholesale and retail trade Uruguayans 
find an insignificant place in commerce The foreign trade passes 
mainly through Montevideo, where the port has been greatly 
improved 

Communication —There are 2,240 m of national roads, and 
more than 3,100 m of departmental roads of which some 300 m 
are metalled The railways have a length of 1,625 m open for 
traffic, radiating from Montevideo and connecting Uruguay at 
several points with the Argentine and Brazilian borders, rail travel 
now being possible from Montevideo to Sao Paulo and Rfo de 
Janeiro Mail and passenger aeroplane service is maintained with 
Buenos Aires, flights being made three times per week 
Goyeniment. — The legislative power of the State rests with 
the general assembly, consisting of two chambers, one of senators 
(19 in number) and one of representatives The deputies of the 
lower house are elected for three years directly by the people, one 
deputy for every 12,000 adults who can read and wnte One 
senator is named from each department by an electoral college, 
whose members are elected directly by the people The senators 
are elected for six years, and one third of their number retire 
every two years The executive power is exercised by the presi- 
dent of the republic, who is elected bv direct popular vote for a 
four years’ term He is assisted by a National Administrative 
Council of nine members, elected by popular vote for a six year 
period, three retiring every two years There is no vice president 
Cumulative voting provides for a representation of the minority 
Woman’s suffrage was adopted in 1921, Uruguay being the only 
South American country which has introduced this measure 
Education — ^At the beginning of the twentieth century, 
nearly half the population over six years of age was ilhtciate 
Since that time, however, marked improvement has taken place 
Primary education is now compulsory and most of the children of 
school age attend In 1923 there were 1,045 Government schools, 
with 120,583 children in attendance Moreover (in 1922), private 
schools enrolled 20,168 pupils, and evening courses for adults were 
attended by 6,678 Higher education is provided for by the na 
tional university at Montevideo which m 1922 had a student body 
of 1,615 a State supported technical school, a military college 
and a national agricultural college modelled on the best Euro 
pean and United States institutions Vocational training was 
given gratuitously to 185 pupils 
Finance — 01 the national revenue nearly one third is derived 
from customs duties, taxes being levied also on real estite, licences, 
tobacco, stamped paper and m other ways Nearly half the 
expenditure goes to meet debt charges, while Government, educa 
Uon, internal development, and defence absorb most of the re 
mainder The public debt of Uruguay was 129 774,119 pesos in 
1900 and 176,693,631 pesos m 1924, a small relative increase The 
budget estimates for 1924-25 were revenue, 45,182,207 pesos 
and expenditure, 45120,052 pesos Revenue for 1923-24 was 
44,963,678 pesos and expenditure 43,033,998 pesos Customs re 
ceipts m 1924 were 14 573 890 p(;sos 
The Bank of the Republic was established in 1896 with a nomi 
nal capital of 12 000 000 pesos and m 1899 it received the right to 
issue further shares amounting to 5,000,000 pesos Its note issue 
(for which It has an exclusive right) may not exceed the value of 
half the subscribed capital Besides a number of local banks 
branches of German Spanish, French and several British banks 
are established m Montevideo * 

There is no Uruguayan gold com in circulation, but the theo- 
retical monetary unit is the gold peso mctoml, weighing i 697 
grammes, 917 fine The silver peso weighs 25 g, 900 fine A 
half, fifth and tenth of a peso are coined in silver 
Army — There is a standing army with a peace strength of 
about 7,000 officers and men Service is voluntary In addition to 
this there is compulsory service m the National Guard (a) in the 
first class, consisting of men between 17 and 30 years of age, 
liable for service with the standing army, and numbering some 
15,000, (b) m the second class, far departmental service only, 


except in so far as it may be drawn upon to make up losses m 
the active units m time of war, consisting of men from 30 to 45 
years of age, and (c) in the third class, for local gamson duty 
consisting of men between 19 and 45 years old The army and 
guard arc well equipped with modern arms 
History. — In 15x2 Juan Diaz de SoHs entered the Paranaguazu 
or sea like estuary of the Plata and landed about 70 m east of 
the present city of Montevideo Uruguay at that time was in 
habited by Indians, of whom the dominant tribe was called 
Charrua, a people described as physically strong and well formed 
and endowed with a natural nobility of character 
Soils, on his second visit, 1515-16, was slam by the Charruas 
in Coloma Eleven years later Ram6n, the lieutenant of Sebastian 
Cabot, was defeated by the same tribe In 1603 they destroyed 
m a pitched battle, a veteran force of Spaniards under Saavedra 
Durmg the next 50 years three unsuccessful atttopts were made 
by the Spaniards to subdue this courageous people The real 
conquest of Uruguay was begun under Phihp III by the Jesuit 
missions It was gradually consummated by the military and 
commercial settlements of the Portuguese, and subsequently by 
the Spaniards, who established themselves formally m Montevideo 
under Gov 7 avala of Buenos Aires m 1726, and demohshed the 
rival Portuguese settlement in Coloma in 1777 From 1750 Monte 
video enjoyed a provincial government independent of that of 
Buenos Aires The colonial history consists chiefly of a struggle 
between Spam and Portugal for the Banda Oriental del Uruguay 
which lay on the border between their possessions The American 
Revolutionary War, the French Revolution and the British in 
vasions of Montevideo and Buenos Aires (1806-07), under Gens 
Auchmuty and John Whitelocke, all contributed to the extinction 
of the Spanish power on the Rio de la Plata During the War for 
Independence, Montevideo was taken in 1814 by the Buenos 
Aires general Alvear (see further Montevideo) The long 
struggle for dominion in Uruguay between Brazil and the 
revolutionary Government of Buenos Aires was concluded m 
1828, through the mediation of Great Britain, Uruguay being 
declared a free and independent State The republic was formally 
constituted m 1830 Subsequently Juan Manuel Rosas, dictator 
of Buenos Aires, interfered in the intestine quarrels of Uruguay 
and Montevideo was beseiged by his forces, allied with the native 
partisans of Gen Oribe, for nine years (1843-52) 

After the declaration of independence the history of Uruguay 
became a record of intrigues, financial rum, and political folly 
and crime The two great political factors for generations have 
been the Colorados and the Blancos So far as political principles 
were concerned, there was small difference between them Men 
were Colorados or Blancos largely by tradition and not from 
political conviction The Colorados have held control for many 
years, and the attempts of the Blancos to oust them have caused 
a senes of revolutions, the last of these being m 1910 The 
military element, moreover, has frequently conspired to elect a 
president amenable to its demands The old Blancos and Colo 
rados are superseded by conservatives or progressives, the latter 
favouring advanced social legislation 
In May 1910, a boundary treaty between Uruguay and Brazil 
settled several minor but long pending questions A treaty of 
May 7, 1913, since earned out, provided for delimiting tk 
boundary Brazil ceded to Uruguay “the waters and navigation” 
of Lake Mirim and the Jaguarao river, and the parties agreed not 
to fortify their new frontiers 

The social and educational progress of the country continued 
during the second administration of Jos6 Batlle y Ordofiez (1911- 
15), who succeeded Williman Hours of labour were regulated, s 
National Insurance Bank was estabhshed and experts were brought 
from the United States and Europe to advance education, par 
ticularly mdustnal and agricultural trammg A law of July 12 
ig'ii, set aside 100,000 pesos for the encouragement of immigra 
tion The first South American International Conference of Agn 
cultural Defence was held at Montevideo on May 2, 1913, and 
200,000 gold pesos (i peso « $103) annually was appropriated 
for free seeds for farmers Uruguay continued to prosper under 
President Fehciano Vieira (1915-19), who relied on able advisers 
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of the young and progressive group who bad studied abtoad 

In 1916 a convention met to discuss a new constitution to re 
place that of 1830 Ihis came into effect on March i, 1919 
There was the definite separation Of Church and State The 
Church was given control of those places of worship wholly or 
partly constructed by funds from the national treasury The 
clergy were eligible for election as representatives or senators 
Decentralization of the Federal Government was brought about 
and the executive power was divided between the president and 
the National Administrative Council In the lattc?r part of Vieira’s 
administration, Uruguay broke off diplomatic relations with Ger- 
many (Oct 1917) On Nov 9, 1917, the eight German merchant 
vessels m Montevideo harbour were seized by the Uruguayan 
Government No military or naval aid was sent to the Allies A 
credit of 15,000,000 pesos (approximately £3,000000) was ad 
\anced to England by the Uruguayan Goveinment at 5%, to be 
used for the purchase of supplies in Uruguay 

Lruguays youngest president, Baltasar Brum, took office on 
March i, 1919 Uruguay ratified the Treaty of Versailles m 1919, 
and also concluded obligatory arbitration treaties with Great 
Britain and Italy in that year In 19^2 Uruguay became a non- 
permanent member of the Council of the League of Nations A 
system of old age pension^ was introduced m 1919, and a total of 
20,000 pensions had been granted by 1925 Jos6 Serrato, an 
engineer of Italian descent, served as president from 1923 to 
March i, 1927, when Dr Juan Campisteguy was inaugurated for 
the term ending m ig^i 

Bibhography — t Bauza, La Domtnaadn Espanola en el Uruguay 
(Montevideo, 1880) , h A Berro, A de Vtdia and M de Pena, Album 
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I omba, La Repubhea Oriental del Uruguay (Montevideo, 1884) , The 
Uruguay Republic lemtorv and Conditions, repnnted by order of the 
Consul General of Uruguay (London, 1888) , V Arrcguine, Histona 
del Uruguay (Montevideo, 1892) , M G and E T Mulhall, Handbook 
of the River Plata (London, 1892) , H Roustan and C M de Pena 
Uruguay en la Expostcion de Chicago (Montevideo, 1893) , O 
Araujo, Compendia de la Geografla Nactonal (Montevideo, 1894) , 
Uruguay, its Geography, History, etc (Liverpool, 1897) , Anuario 
Demogrdfico (official, Montevideo) , British and American Co«- 
mlar Reports Public'ftionb, Bureau of American Republics, V Sam- 
pognaro, VUrugnay au commencement du \A<? Steele (Brussels, 
1910) , Anuano Estadistico de la Repubhea Oriental del Uruguay 
(Montevideo, annuil), C M Maeso, El Uruguay al travh de un 
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Uruguayans of To Day, in Hispanic Notes and Monographs, vol vi, 
md ed (New York, 1921) , Department of Overseas Trade, Reports 
(London, 1922, etc ) (C I C , G M McB ) 

URUGUAYANA, a aty and river port of Rio Grande do 
Sul, Brazil, on the Uruguay river, 348ft above sea level Pop 
(1900) 13,638, (1920) 20,776 The upper Uruguay is navigable 
from the Quarahim to the town of Sao Tome Opposite Uru 
guiyana is the Argentine town of Restauracion, or Paso los Libres 
The river is 2m wide at this point, and 1 54ft above sea level 
Uruguayana is prettily situated on a low hiU rising gently from the 
riverside and its low houses are surrounded by orange groves 
There arc military barracks near the shore, a theatre and a 
custom house Uruguayana was captured by a Paraguayan force 
under Gen Estigarnbia on Aug 5, 1865, and was recaptured 
without a fight by the allied forces under Gen Bartolom6 Mitre 
on Sept 18 

URUMTSI (Urumchi, Tihwafu), the capital of the Chinese 
province of Smkiang, m a valley of the Tienshan. at about 3,000 
ft above sea level Estimates of population vary up to 50,000 
There is a large Turki element and some Mongols The place 
trades in furs and skins It is on the mam route from Kansu to 
Bzungana and the Hi region 

USBEGS. The Usbegs form the ruhng clan m Bokhara, Khiva 
and Kokand, occupying there a very similar position to that of 
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the Osmanli m Turkey They are also found m Samarkand and m 
some parts of Syr Dana and Ferghana, m which latter place the 
Kipchak also Uve, and should probably be classitied as Sarts 
They are a mixed people, closely allied to the Mongols, and are in 
a transition from a nomad to a sedentary life 
USHAK, a town of Asia Minor, altitude 3 160 ft m the 
Kutaiah vilayet, connected with Smyrna and Konia by nil Pop 
(1927) 88,665 It 18 noted for its heavy pile carpets, khalt, known 
as “Turkey carpets The Onental character of the carpets has 
been impaired by the adoption of aniline dyes 
USHANT (I r Ouessant), the most westerly of the islands 
off the coast of France, about 14 m from Fmistere Pop (1926) 
2,512 Ushant was ravaged by the English in 1388 In 1778 a 
naval action was fought off Ushant between the English and the 
French Ushant is about 3,830 ac in extent and granitic with 
rugged coasts accessible only at a few points, and rendered dan 
gerous by fogs The island pastures a breed of small black sh< tp 
USHAS, m Vedic Hindu mythology goddess of the dawn (from 
the same root as Lat Aurora and Gr 'IIw?) Celebrated in some 
20 hymns of the Rig Veda, she is its most graceful creation Borne 
on a car drawn by ruddy kine, the sun is her lover She rises 
resplendent showing her charms — ever shortening the lives 
of men she reveals their paths and bestows new life she 
opens the doors of darkness as the cows their stalls 
USHER (or Ussher), JAMES (1581-1656), Irish divine 
and archbishop, was born m the parish of St Nicholas, Dublin, 
on Jan 4 1581 He wis sent to a school in Dublin opened by 
two political agents of James VI of Scotland, who sought to 
secure a party for James m Ireland m the event of the queen’s 
death In 1594 Usher matriculated at the newly founded university 
of Dublin, whose charter had just been obtained by his uncle, 
Henry Usher archbishop of Armagh He graduated M A m 
1600, became a fellow of Trinity College, and was ord lined m 
1601 In 1607 he became regius professor of divinity and also 
chancellor of St Patrick’s cathedral Dubhn In 16 n he published 
his first printed work, though not his first literary composition — 
Gravtsstmaf Quaes Homs de ChnsHanarum Ecclestanm His 
tonca Lxphcatio, wherein he took up the history of the Western 
Church from the point where Jewel had left off m his Apology for 
the Church of England, and earned it on from the 6th till past the 
middle of the 13th century James nominated him archbishop of 
Armighin 1625 As archbishop he discountenanced (1629) Bishop 
William Bedell s proposal to revive the Irish language in the serv 
ice, he shared in drafting (1634) the code of canons of the Irish 
Church, and defeated the attempt to make the Irish Church con 
form exactly to the doctrinal standards of the English In 1640 
he paid another visit to England on one of his usual scholarly 
errands, meaning to return when it was accomplished But the 
Great Rebellion of 1641 prevented his return Usher pleaded in 
vain with Charles I not to abandon Strafford By way of 
compensation for the loss of his Irish property he received the 
temporahties of the vacant sec of Carlisle In 1643 he declined 
a seat m the Assembly of Divines at Westminster He quitted 
Oxford m 1645 and went into Wales, where he remained till 1646, 
when he returned to London, and was in 1647 elected preacher 
to the Society of Lincoln’s Inn, an office which he continued to 
hold until near his death In 1648 he conferred with Charles I 
m the Isle of Weight, on the abortive negotiations with parliament 
on the question of episcopacy In 1650-54 he pubbshed the work 
which was long accounted his most important production, the An 
naks Veter IS et Nov% Testamentt, in which he propounded a now 
disproved scheme of Biblical chronology, whose dates were m 
serted by some unknown authority in the margin of reference 
editions of the Authonzed Version In 1655 Usher published his 
last work, De Graeca LXX Inter pretuni Ver stone Syntagma 
He died on March 20, 1656, in Lady Peterborough’s house at Rci 
gate, and was buried m Westminster Abbey 
Usher’s works are very numerous, and were first collected by C R 
Elnngton and J H Todd, Dublin (1847-64 in 17 vols ) See Life 
by Carr (1895) , W B Wright, The Ussher Memoirs (1889) 

USK, a small market town on the Usk nver Monmouthshire 
England Pop (1921) 1,494 R was a Roman fort, Burrtnm, 
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and there are rums of a castle built by the de Clates m defence of 
the Welsh nlarches The castle was taken by Simon de Montfort 
in 1265 and suffered under Owen Glendower The church of St 
Mary perpetuates a Benedictine nunnery founded by Richard 
de Clare in 1236 There is 12th century work Usk is well known 
to anglers 

ITSK, a river of Wales and England, 70 m long, flowing to 
the Bristol Channel The source is the north flank of Carmarthen 
Van a summit of the Brecon Beacons , the course passes Brecon, 
C ntkhowell and Abergavenny, below which the valley broadens, 
and the nver becomes sinuom as it flows by Usk and Cacrleon 
The river is noted for its salmon and trout fishing 

USKOKS, a Serbo Croat name meaning “refugee,” applied 
to certain Christians who, after the Turkish conquest of Bosnia 
in 1463, fled, first to Glissa, in Dalmatia, then to Zengg, in 
the Croat military frontier They soon turned to piracy, and, 
became the terror of Adnatic commerce which was largely 
either Venetian or protected by Venice They received covert 
suppiort from Austna, and an unsuccessful attempt by Turkey in 
1592 to capture Zengg led to war between Turkey and Austna 
In 1602 Austria allowed Venice to send a force against Zengg, 
but It was defeated, and the piracy went on until m 1615 the 
outrages led to war between Austria and Venice The Treaty of 
Madrid (1617) provided that the Uskoks should be disbanded 
and their ships destroyed , they ^i^ere accordingly transported in- 
land to the mountains to which they gave their name 

USTARANA, a Pathan tribe living to the extreme south of 
Dcra Ismail Khan m the North-West Frontier of India 

USTER (1,532 ft ), a town m the canton of Zurich, Switzer- 
land, near the Greifen See and on the railway Zunch Rapperswil 
It IS an industrial centre with 10,000 inhabitants who speak Ger- 
man and arc chiefly Protestant 

VSTi NAD LABEM, a town in N N W Bohemia, in a high 
land district at the confluence of the Bela and the Elbe, is the 
most important Czechoslovak port Pop (1921), 64,870 

USTYUG VELIKIY, a Russian town in the North Dwma 
province lat 60® 47^ N, long 46® 22' E Pop (1926) 19092 
Ihe town is the focus of post roads to Vologda and Nizhniy 
Novgorod It has distilleries, breweries, timber mills, leather fac 
tones and workshops for the production of agricultural machinery 
It has two annual fairs Special crafts include silver engraving 
and the making of boxes with secret locks 

USURY The practice of lending at interest which exceeds a 
lawful or reasonable rate For an account of professional money 
lenders, legal rates of interest and legal control over usunous 
transactions, see Money-lending 

A long legal development has accompanied the allowance of 
interest against dcfaultmg creditors By Roman law the default 
ing party to a contract was compelled, beyond fulfilment of the 
agreement, to pay compensation for the difference (td quod 
interest) to the creditor's position caused by his default This 
difference could be based on actual loss accrued, and also on the 
profit that might have been made had performance been earned 
out Mediaeval lawyers used the phrase damna et mteresse for 
such compensation, and for damages and indemmty generally 
Thus mteresse became applied to the charge for the use of money, 
disguised as an mdemmty for failure to perform a contract At 
English common Jaw an agreement to pay interest was only im*- 
plied when supported, as in the case of negotiable instruments, by 
mercantile usage, or by the constant practice of a trade or business, 
or by the course of dealing between the parties Otherwise an 
express agreement was required By the Civil Procedure Act of 
1833 provision was made for the allowance of interest at a rate 
not exceeding the current rate of interest upon debts evidenced by 
a written instrument from the time when their payment became 
due and in debts not so evidenced from the time a written de- 
mand for their payment had been made In the Umted States 
the law regarding the allowance of interest has been more liberal 
When there default in the payment of a money debt, interest 
at the legal rate is allowable as damages for the delay id pay- 
ment Many States upon a similar theory allow mterest upon 


unliquidated contractual demands where the default consists m 
something other than a failure to pay money As in England, 
no mterest is allowable upon claims for damages consequent 
upon a tort, but m Amenc^ interest upon damages for torts to 
property is generally allowed In both countries compound 
interest is only claimable by express agreement or by cstabhshed 
mercantile practice 

In the United States a most significant development m the 
field of usury is the attempt to control the lending of small 
sums of money at usurious rates The early statutes were in 
effective to prevent usunous mterest being demanded of neccs 
sitous borrowers, fixing rates of mterest so prohibitively low as 
to dnve the business outside the law To remedy this situation 1 
Uniform Small Loan Law, since adopted m many States, required 
licenses of lenders making loans under $300, supervised the con 
ditions under which such loans were made, and permitted an m 
terest rate not exceeding a month on unpaid balances Thm 
legalizing of the small loan business at adequately remunerative 
rates has been highly effective, driving the illegal and extortionate 
lender from the field and opening it to the lawful investment 
of capital See Ham, Small Loan Legislation (1922) (J M La ) 

In the United States, where a penalty for usury is fixed both 
by State and Federal statutes, it is well settled that the penalty 
fixed by Federal legislation is superior to and exclusive of any 
State penalty 

UTAH, long called “Deseret,” which m the Book of Mormon 
means “land of the working bee,” is one of the Rocky mountain 
States in the western part of the United States It is situated be 
tween 37® and 42® N and 109® and 114® W Its area is 84,990 
sq m , of which an average of 2,806 sq m is water surface The 
area is equal to that of England and Scotland combined Utah 
was the mam habitat of the Ute tribe of Indians 

Physical Features — K line drawn with a slight westward con 
cavity from the middle of the northern boundary to the south 
western corner would divide Utah into its two mam physiographic 
regions, the Great Basin to the west and the plateau region to the 
east For a long distance this line would follow the high crest 
of the Wasatch mountains, a magnificent range running north 
and south, forming the great backbone of the State, and dividing 
the drainage of the Colorado river system from that of the 
Great Basin Centuries ago the Great Basin region was covered 
by a vast expanse of water, about 19,000 sq m m area, known to 
geologists as Lake Bonneville Shoreline at 17 distinct levels can 
still be traced on the mountain side Great Salt Lake is a shrunken 
remnant of this mland sea, and the rest of the basin is its one 
time bed The land of the basin floor, parched and barren in its 
uncultivated state, unless alkalme, is very fertile, and produces 
abundantly when irrigated Along the eastern fringe of the basin 
where the land can be watered by the streams flowing down from 
the Wasatch range, are to be found the most populous districts 
of Utah The monotony of the level basin floor is broken here 
and there by steep isolated north and south mountam ranges ot 
monoclmai structure which rise abruptly several thousand feet 
above the plain There is no drainage outlet, so the streams merely 
flow into the low places whore, during the dry season, the water 
evaporates, leaving barren “mud flats” on the basin floor In the 
larger depressions the water does not entirely evaporate but re 
mams, forming salme lakes whose areas increase and decrease 
with the season The largest of these is Great Salt Lake^ having 
an area at its greatest extent of 2,000 sq miles One third of 
this area is lost annually by evaporation Its waters have an 
average salt density of 17% or about 3^ times that of the ocean 
The lake li ^cd by Bear river from the north, Weber nver from 
the north east and Jordan nver from the south east The Jordan 
carries the overflow from Utah lake, a fresh water body x 27 sqm 
m area South west of Great Salt Lake is a broad flat stretch, 
more and and barren than the rest of the basin, known as the 
Great Salt Lake desert It is low, and m tht spring covered partly 
by water South of this desert and m the west central part of 
the basin is Sevier lake, fed by the Sevier nver This Lake at 
times attains an area of x88 sq m , but dunng the reason 
evaporates completelyv leaving a crystalline residue of impure 
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sodium chlonde and sulphide $ in in depth to mark the lowest 
portion of Its site The Great Basm as a whole rises gradually and 
imperceptibly from an elevation of 4*300 ft at the shores of 
Great Salt Lake to an altitude of about 6,000 ft in the south of 
the State 

East of the Wasatch range is the so-called ^^tcau region/' 
much higher on the average than the Great Basin but deeply cut by 
valleys and canyons, which carry its drainage to the Colorado 
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nver On the north this area is bounded by the Uinta mountains, 
the highest range in Utah and the only important range in the 
United States to run directly east and west It extends at right 
angles to the Wasatch range and almost meets it on the west 
King’s peak (13,498 ft ) is the highest altitude in the State, while 
Mt Emmons (13,428), Gilbert peak (13,422), Mt Lovema 
(13,250) and Tokewanna peak are the others nsmg above the 
13,000 ft mark Between the peaks local glaciation has carved 
deep amphitheatre like valleys, many of them contaming alpine 
lakes, wild and difficult of access South of the Uintas the plateau 
summits nse to 9,000, io,ooo and 11,000 feet They are generally 
forested, but are too high and difficult of access to be inhabited 
The people of this region live in the valleys along the streams 
between the plateaux South toward the Colorado nver the 
plateaux drop rapidly m a senes of brightly coloured sandstone 
chffs resembling giant terraced steps, and are named from the 
colour of the outcropping sandstone The Pink Chffs are the high- 
est and most conspicuous , then come the White Chffs, Vermilion 
Cliffs and Grey Cliffs In this southern portion also are several 
interesting mountain groups which do not properly belong to the 
plateau system They have been formed by the intrusion of 
molten igneous rock between the layers of sediments, causing 
the overlying layers to arch up into dome mountains Such groups 
are the Henry mountains, west of the Colorado, and the La Sal 
and the Abajo mountams, east of the Colorado South-east of 
the Colorado, and especially in the region drained by the San Juan 
river, there arc almost no areas capable of cultivation, the soil 
IS sandy and the population scanty Much of the area is relatively 
inaccessible even by pack horse for trails, and watenng places are 
few Yet here some of the most picturesque scenery of Utah is 
to be found The nchly coloured sandstone has bedn moulded by 
erosion into such fantastic figures as the Navajo Twins, Organ 
Rock, Needle Rock, Train Cliff, Ostrich Rock and the famous 
pear-shaped balanang rock in the La Sal mountains In Monu- 
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ment park slender spires and mighty bluffs hft steep red stone 
sides perpendicularly to great heights The region abounds in 
natural badges, including the graceful Rainbow bridge, 308 ft 
high and 374 ft between its abutments Dainty Kachina with a 
width of 186 ft and height of 205 ft , and the massive Sipapu, 
222 ft high and 261 ft long, are wedged in the White Canyon 
Innumerable prehistoric rums and diff-dwellmgs arc found in this 
region also, and are the best desenbed in Byron Camming s bulle 
tin entitled TAe Andmt bthabUatUs of the iart Jmn Valley Manj 
of these are m giant crevices several hundred feet above the canyon 
bottoms The region has been only partly explored archaeologically 
and new rums are constantly being reported Other caves have 
been found to contain remains of the basket makers, predecessors 
of the chff dwellers Many caves are covered with Indian picto 
graphs and large paintings of ammals In one place tracks of the 
prehistoric dinosaur were found impnnted m the sandstone In 
the Henry mountains, where the fossilised remains of dinosaurs 
and many other prehistoric ammals have been found, Dinosaur 
National Monument has been created This whole region of south- 
eastern Utah, a vast, strange and weird land was one of the last 
parts of the Umted States to be explored It was not until 1904 
that the outside world heard of its natural bridges, the I irgcst in 
the world The deep twisting canyons provide the most awe 
inspiring scenery but the greatest obstacles to travel through the 
region Besides the great canyons of the Colorado, the Green and 
Grand nvers, there are many of similar grandeur in the tnbutar> 
streams The San Juan Canyon is sometimes called the ‘ Little 
Grand Canyon of the Colorado On the Rio Virgin m south 
western Utah is Little Zion Canyon, now set aside as Zion National 
park It was named by the Mormons who discovered and settled 
It, though their settlers were later dnven out by the Indians In 
Bryce Canyon there are acres of fantastic tower and turret forma 
tions formed by erosion only, the softer red rocks being capped 
by a harder stratum which resists weathenng 
In Utah chmatic conditions vary by altitude as well as by 
latitude In the lower valleys of the Great Basin the summer heat 
is often disagreeably high Moderate summer temperature is found 
m the mountains and on the plateaux Precipitation also vanes 
with the altitude from 42 in at Silver lake in Bnghton to 5 of 10 
in in the lowlands, and to 4 9 in at Salduro in the deserts The 
higher plateaux and mountain ranges bear forests of fir, spruce 
and pine, and the lower slopes are dotted with pinon juniper and 
scrub cedar Willows and cotton woods grow along the streams 
Sagebrush is charactenstic of the desert areas and on the hill 
sides bunch grass affords valuable pasturage Bird life is prolific 
m Utah Besides the usual varieties found in the Rocky moun 
tarns, white pelicans have established a rookery on Hat island 
so named from being shaped like a cowboy s hat now known as 
Bird island, where vast members of pelicans, blue herons and 
sea gulls live happily together Large numbers of geese (snow, 
Canada, black brant and others) thrive about the lake Bird 
sanctuanes are being provided by law 
Population — Utah’s first census, taken in 1830 gave a popu 
lation of 11,380 In 1920 it was nearly 40 times as much or 
449*396 The estimate of the U S census bureau for 1927 was 
522,000 The increase between 1900 and 1910 was 349% and 
between 1910 and 1920 204% The density per square mile 
increased from 3 4 in 1900 to 4 5 in 1910 and 55m 1920 In 
1920 there were 441901 whites, 1,446 negroes, 2,711 Indians 
(as opposed to 3,123 m 1910), 342 Chinese and 2,936 Japanese 
Foreign born made up 194% of the population in 1900 and 
12 8% m 1920 Of the 56,455 foreign-bom whites 19,657 were 
from the British Isles, 15,152 from the Scandinavian countries 
3,589 from Germany, 3,225 from Italy and 3 000 from Greece 
Other countries furnished less than 2,000 each It is partly 
because of the proselytizing of the Mormons, their zealous work 
for new settlers and their judicious treatment of immigrant 
bands that Utah has such a variety of nationalities In very early 
days Bngham Young received whole communities from the coun 
tries of the Old World and planned systematic settlements for 
them m the many fertile valleys of the State The numbers of 
males and females ate more nearly equal in Utah than m other 
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western mountain States In igao 62 6% of the females and 59 
of the males over 15 years of age were marncd In 1924 births 
numbered 13,969 and deaths 5,048 The birth rate per i,ooo was 
28 8, a figure exceeded only by North Carolina with a rate of 32 2 
per 1,000 The infant mortality rate of 64 deaths per 1,000 infants 
under one year is very low 

The urban and the rural population are nearly balanced, the 
figures m 1920 showing 48% urban and $ 2 % rural In 1910 the 
percentage had been 46 3 urban and 53 7 rural The rate of shift 
from the country to the city was probably accelerated after 1920 
by the farm depression Approximately half of the total popula- 
tion are Mormons or Latter Day Saints Next in strength are the 
Catholics The Methodists and Presbytenans are the leading 
Protestant denominations Salt Lake City, the capital and largest 
city, has a population of 133,000 (1926 estimate of U S census 
bureau) and Ogden, the next largest city, has 37,600 

Govcrnmcnt.-^The Constitution of Utah was formed by a 
convention at Salt Lake City, March 4-8, 1895, submitted to the 
people on Nov 5 and ratified by a vote of 31,305 to 7,687 It 
tame into effect Jan 4, 1896, the day Utah was admitted to the 
Union It provides that no law can be passed restricting the free 
dom of the press or the establishment of religious sects There is 
no imprisonment for debts unless the debtor absconds Males and 
females enjoy equal privileges in civil, political and religious 
rights One provision, which guarantees religious freedom, for 
bids sectarian control of public schools, prohibits polygamy and 
defines the relation of the State to the public linds of the United 
States, is irrevocable unless with the consent of the U S Govern 
ment All citizens of the United States who have lived in Utah 
a year, in the county four months and in the precinct 60 days have 
the right of suKrage Only those who have paid a property tax the 
year before may vote in elections levying a special tax creating 
indebtedness or increasing the State rate of taxation 

Ihe powers of Government arc divided into three distinct de- 
partments, the legislative executive and judicial The legislative 
power IS vested m (i) a senate and a house of representatives, 
and (2) the legal voters, who are given the power of initiating 
desirable legislation and of referendum on all laws not passed by 
a two thirds vote of both houses No person is eligible for office 
in the legislature who is not a citizen of the United States, 25 years 
of age or more, a qualified voter in the district from which he is 
chosen, and a resident of Utah for three years or of his district 
for one year Regular sessions of the legislature are held in odd 
numbered years, opening on the 2ncl Monday in January They 
cannot last more than 60 days except to try cases of impeachment 
Representatives are elected for two years, senators for a four 
year term, one half the number retiring every two years The 
number of senators must not exceed 30 and the representative 
body must be at least twice as large as the senate In 1927 there 
were 20 senators and 55 representatives 

The executive officials are the governor, secretary of State, 
State auditor State treasurer, attorney general and superintendent 
of public instruction The auditor and treasurer are ineligible to 
election as their own successors The governor and secretary of 
State must be at least 30 years of age, the attorney general at 
least 25 and in good standing at the bar The governor has the 
right of veto unless overruled by the bill repkssing with a two 
thirds majority in both houses The governor, justice of the 
supreme court and attorney general compose the board of pardons 

The judicial power is vested in the senate sitting as a court of 
impeachment, a State supreme court, district courts, city courts, 
justices of the peace and other courts inferior to the supreme 
court as established by law 

Finance — There are four major sources of State revenue The 
most important is the general property tax In 1926 this amounted 
to 7 4 mills on an assessed valuation of taxable property amount- 
ing to $696,061 566 I or an odd period of 19 months (due to a 
change in the fiscal year), Dec 1924 to June 1926, $9,495811 
or $40 08 per caput was obtained from this source, 76 4% of the 
amount was credited to educational purposes, and the rest devoted 
to general administration expenses The next most important 
source is the special taxes, such as the tax on gasolene sold, fees 


for motftr vehicle registration, corporation tax, inheritance tax, 
etc This source for the same 19 months yielded $3,666,717 or 
20 69% of the revenue The third important source is the income 
denved from the sale and rental of Federal and State lands, and 
interest on investments belonging to the State land grant funds 
From this source $851,922 was derived for that period The 
fourth IS the income received from the Federal Government for 
the building of new roads throughout the State This amounted 
to $1,760,867 All other sources, including fees from State offi 
cials and State institutions, amounted to $1,941,152 
Total receipts for the period amounted to $22,491,420 and 
total disbursements to $22,966,236 Of the disbursements 33 55% 
went for educational purposes — $6 508,810 to public schools and 
$1,195,232 to the university, agricultural and branch agricultural 
college— -17 79% or $3,975»fi43 was for highways and $4,933^995 
for the general fund which, m addition to paying the salaries and 
expenses of State officials, provided for the financing of the State 
Industrial School State Mental Hospital, State Prison and 
School for the Deaf and Blind The bonded indebtedness of Utah 
amounted to $9660,000 in 1926 Over $7000000 of this was 
for roads and $1,600,000 for the capitol building fund 
The value of all tangible property in the State m 1922 was 
$1,535,000,000 or $3 247 per caput The first bank m Utah 
established by the Walker Brothers in Salt Lake City in iSsg 
and the Deseret National Bank, the first national bank estabhshed 
by Brigham Young in 1872, are still doing business lor many 
years banking was handled mostly by important Morman officials 
and such strong confidence was developed that during the severe 
panic of 1893 not a bank closed its doors In 1925 there were iii 
banking institutions in Utah with capital and surplus of $1908^, 
000, resources of $162,000000, and savings deposits of $61,161, 
000 Twenty one were national banks The savings deposits hid 
increased from $27,904,000 in 1913 to $51,600,000 m 1920 
Education — In Utah school attendance for at least 20 weeks 
annually is compulsory for all children from 8 to 18 years of 
age, unless they are lawfully excused As a result 141 483 pupils, 
or 98% of a school census population of 148,811, were enrolled m 
1926-27, 114,309 of these were grade pupils and 27,174 high 
school students There were 2,985 elementary school teachers 
590 junior high school teachers and 876 high school teachers 
Much time and money have been spent by Utah in the consolida 
tion of rural schools Buses are used to carry the children from 
smaller districts, and in 1926-27 11,640 children were trans 
ported at a cost of $394,889 Through consolidation better equip 
ment and teachers were provided for 13 741 children, and only 
94 one room schools were left in the State 
The expenditure for education in Utah increased from $30 76 
per caput of the school population in 1909-10 to $7743 
1926-27 In 1920 slightly over one third of the total public 
expenditure, State and local, was for education, and m this ratio 
Utah was exceeded only by Montana While the State ranked 
34th in its per caput income, it ranked sixth m its per caput 
expenditures for education The income for education in 1926-27 
was $10,566 560 of which $3,205 840 was provided by a tax of 
4 8 mills and $6,652,306 by local district taxes The expenditure 
for education in 1926-2;^ totalled $11,076,674 Expenses for 
instruction were $4,379,538 for elementary schools, and $1,681 
744 for high schools The average salary for elementary teachers 
in one-room schools was $841, two room schools, $906, and 
larger schools was $1,064 This does not include salaries of 
pnncipah The average high school teachers^ salary exclusive of 
prmcipals was $1,432 The State has also endeavoured to further 
education by supporting libraries and for this purpose $207,957 
was expended ip i924t-25 

The University of Utah, at Salt Lake City, was orgamzed in 
1850 as the University of Deseret, and J^laced under the control 
of a chancellor and board of 12 regents appointed by the governor 
It closed in 1851 for lack of funds and did not reopen until 1867 
though during all this penod the board was regularly appointed 
and functioned in supervising the pubbe schools In 1869 the 
university was reorganized to include classical and normal schools 
and in 1892 was given its present name The registration m 
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1927-28 was 3,065 for the regular session and 913 for fhe sum- 
mer session In the extension department 3,900 more were en- 
rolled The proportion of men to women students was about 
three to two The Utah Agricultural college at Logan has co 
operated efl6ciently with the farmers on and-land problems The 
Latter Day Saints church maintains the Brigham Young umver 
sity at Provo, which had an enrolment of 1,417 m the regular 
session of 1926-27 and 458 m the summer session of 1927 Its 
12 trustees are elected trienmally by the vote of the church Four 
normal schools are also supported by the Latter Day Saints 
Other private schools are the Sacred Heart academy at Ogden, 
Logan Junior college at Logan, St Mary of the Wasatch, Row- 
land Hall and Westminster college at Salt Lake City, and 
Wasatch academy at Mount Pleasant The 1920 census placed 
Utah ninth lowest among the States m ilhteracy In 1923 the 
number of illiterates within the State totaled 6,264 or i 9% of 
the entire population Most of these came from the foreign-bom 
population 

Charitable and Penal Institutions. — ^The State Prison is 
m Salt Lake City The number of prisoners decreased from 321 
in Dec 1924 to 20^ in June 1926 Prison labour cannot be let 
out on contract, but ‘‘honour prisoners” are allowed to work on 
roads and irrigation projects, on additions and repairs to prison 
buildings and on the prison farm While doing so their families 
are paid one dollar per day, and, at the end of his confinement, 
the prisoner receives a $15 gratuity The State Industrial school 
at Ogden, established for delinquent boys and girls, endeavours 
to help them by teaching manual training, home economics, print 
mg and mechanical repair work A School for the Deaf and Blind, 
also at Ogden, teaches caning of chairs, broom making and 
printing and linotyping The Mental Hospital, at Provo, cares 
for the insane Efforts are being made to segregate the feeble 
minded Legal provision is made for juvenile courts and for 
minors under 18 years of age 

Agriculture and Live Stock -^In Utah farm lands make 
up but 95% of total land area of the State, a much smaller 
percentage than in any other State except Nevada Agnculture 
IS, where possible, dependent almost entirely upon irrigation which 
counteracts drought Soil that can be watered is generally very 
rich In early days, under the Mormon system, farm plots were 
but five, ten or twenty acres Gradually the average size of farms 
grew until in 1900 it was 2124 ac , after which it slowly dropped 
till in 1925 it reached 192 2 acres The total acreage m farms in 
1925 was 5,000,724, of which i 425,000 ac is crop land The total 
value of the crops, an exceptional year, was $50 000,000 In 1927 
the crops were valued at $39,000,000 Between 1920 and 1925 
the acreage of farm land remained about the same but agricul 
tural depression is reflected in the decline of farm population 
from 140,249 to 108,856 The value of farm land also decreased 
from $210,998,000 to $159,908,000 or from an average of $41 78 
to $32 00 per acre The area irrigated m 1909, 999,410 ac , in- 
creased to 1,100,000 ac in 1919 By 1919 $32,057,351, or $1884 
per ac had been invested in irrigation projects The average yearly 
cost of maintenance was $i 08 per acre In the Strawberry project, 
water is brought from the east side of the Wasatch mountains, 
through a four mile tunnel and used in the Utah valley 45 m 
away The Great Salt Lake Basin project, under construction in 
1929, IS designed to double the irrigated area in the northern 
valleys It is an immense scheme, the completion of which re 
quires several years The water of all streams in Utah is the 
property of the pubhc and the State engineer has entire charge 
of its distribution 

The most important crop is hay In 1927, 644,000 ac produced 

1.574.000 tons of cultivated hay (306 tons per ac ) valued at 
$13)776,000, also 100,000 tons of uncultivated hay, of wheat, 

242.000 ac yielded 5,678,000 bu (23 2 bu per acre) valued at 
$5,792,000 Potatoes m 1927 yielded 2,970,000 bu on 32,000 ac 
(135 bu per acre) Their value was estimated at $2,228,000 
The year 1926 was a poor one for sugar-beets, 52,000 ac produc- 
ing but 391,000 tons, the yield per acre being only 7 52 tons as 
compared with 1543 tons for 1925 In 1927, 56,000 ac produced 

678.000 tons, 12 1 tons per acre The production of oats in 1927 on 
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51,000 ac was 2,143,000 bu (40 bu per acre), valued at $1,285,- 
000 Barley amounted to 1,410,000 bu on 30,000 ac (estimated 
value, $1,072,000), and Indian com 494,000 bu on 19,000 ac 
(valued at $543,000) The elevation, in general, is high for Indian 
corn In 1927, 34 car loads of pears, 1,783 car loads of 

peaches and i 660,000 bu of 
apples were shipped out of the 
State 

Live stock on the farms (Jan 
I, 1928) was estimated at 2,730, 
000 sheep valued at $30 517,000, 

368,000 beef cattle valued at 
$15,014000, 92,000 milch cows 
and heifers valued at $7,360, 
000, 98,000 swine valued at $i 
225,000, and 106000 horses and 
mules valued at $6,479 000 But 
ter production amounted in 1925 
to 7,034,000 lb as compared with 3,567,000 lb in 1920 Cheese 
production similarly increased from 849,000 lb to i 753 000 
pounds The wool production for 1927 was 19 975 000 lb , an in 
crease of 8,274,700 lb or 71% over the production of 1920, giving 
Utah a rank of fifth among the States 
Mining — In 1924 Utah led all States of the Union in metal 
output Her total mineral production was valued at $84 356 626 
Mining products supplied 85% of the freight traffic originating 
within the State The mines and mills furnished employment to 
over 18,000 men, and the wages paid amounted to about $30,- 
000,000 In value copper was the leading mineral, the 1926 
production being worth $36,045,027 The lead production was 
valued at $23,621,600 coal output at about $12000,000, silver 
at $12,079 754, gold at $3,758,800 and zinc at $7,138453 Utah 
is very rich in copper, silver, gold and zinc, but, owing to the 
fact that the ores are always found m combination, it has been 
impossible, until recently, to recover a high enough percentage 
of each to reahze on the State s fortune The invention of new 
selective flotation processes between 1915 and 1925 worked a 
mining revolution in Utah and sent Us production skyward hrom 
1910 through 1922 Utah had ranked fourth in the production of 
copper, but from 79,665000 lb in 1922 the output leaped m a 
single year to 210118,000 lb for 1923 This placed the State 
third, and m 1924 it was second, but in 1925 it was passed again 
by Montana and so dropped to third place In 1926 Arizona only 
surpassed Utah in copper output, the amount being 257464482 
lb The total metal output for 1926 was $82,622,884 The higher 

percentage of recovery together 
with increased prices caused Utah 
to produce 306669,824 Ib of 
lead m 1925 breaking her own 
record and taking second place 
among the States In the same 
year Utah broke her own record 
and maintained first place among 
the States in silver production 
with 21 276 689 oz to her credit 
Leaching mills with a chlondiz 
ing-roasting process were used to 
recover the silver precipitate 
The most important non 
metallic mineral in Utah is coal, 
4,488,157 ons being produced m 1924 and 4,630,000 tons m 
1925 Bituminous coal mining was begun for small bee hive 
ovens near Cedar City m 1882 to secure enough fuel to work the 
neighbouring iron mines Nine-tenths of the coal produced m 
the State comes from Carbon and Emery counties Salt another 
valuable product, is obtained by means of solar evaporation of the 
salt bnne deposits m the Great Salt Lake regions, 88,000 tons 
were produced in 1925 Dunng the World War when phosphates 
were in demand they were mined from large deposits around 
Great Salt Lake, the Salduro Marsh Alunite especially being used 
as a source Since the war, however, this has not paid, but the 
deposits may be very valuable in the future Another phosphate 
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bed 35 ft thick extends through the Umta mountains Native 
asphalt to the amount of 36,536 tons valued at $664,280 was 
produced m 1924, also 90,221 tons of gypsum valued at $335»5^8 
In 1925 268,529 tons of iron ore valued at $361,251 were shipped 
trom Utah mines The rare metals uranium and vanadium are 
produced m small quantities on Yellow Cat, Wash 

Forests and Lumbering. — ^Heavy spring floods have caused 
vast damage especially where cutting has left the slopes exposed 
to erosion The interests of irrigation also demand that the water 
be retained on these slopes as long as possible in the spring Thus, 
though not so valuable commercially, Utah’s forests are highly 
important as soil conservers Eight national forests cover 7,455,- 
070 ac and contain 9*;% of the timber in the State Their stand 
IS estimated at 5,225000,000 board feet Injudicious cutting be 
tween 18 So and 1900 almost bared the western slopes of the 
Wasatch range near Great Salt Lake The cut in 1889 amounted 
to 14 000,000 and in 1899 to 18 000 000 board feet, but regulation 
has clccrtssed the output until between 1921-24 it averaged but 
7 000,000 board feet innually The mills supply only about one- 
tenth of the local demand The receipts for annual sales already 
exceed the cost of the national forests 

Manufacturing. — In 1925 there were 586 manufacturing 
plants employing 15,901 workers and paying them $19,784,000 
annually m wages The cost of raw material used amounted to 
$191,590,000 and the value added by manufacturing was $61,- 
838,000 In the various processes 141,671 primary horse power 
was used The most important products are beet sugar, metal 
irticlcs, textiles, cement and lime, flour, cereals, butter and cheese 
Meat packing plants, creameries and condensenes, canneries, flour 
mills, saw mills and the various mills for reducing and refining ores 
ire numerous Between 1920 and 1925 $4000000 of capital 
was added to the flour mill business In 1924 the manufacture 
of pig iron w IS undertaken by the Columbia Iron and Steel Cor- 
poration, with a capital of $20,000,000 This corporation has coal 
mines at Columbia, Utah, iron mines at Iron Spnngs and blast 
furnaces at Ironton 

Transportation — ^The Old Spanish trail, the Great Salt Lake 
trail and the Overland trail all aided m the early development of 
the State The Union Pacific was the first railway and has con- 
tinued to be the dominating one, sending its branches into nearly 
tvery import int mining or commercial centre Other railways are 
the Denver and Rio Grande Western, the Southern Pacific and 
the Los Angeles and Salt Lake, operated by the Union Pacific In 
1928 all railways had 3 051 62 m of steam track and 31061 m 
of electric track exclusive of street railways, within the State 
At the close of the 1927 season 3 4^6 m of road within the State 
belonged to the State highway system Of this, i 400 m were 
graded and drained, i 400 were surfaced, either paved or grav- 
elled The mileage of local and country roads in 1928 was 20,249, 
of which 3 000 miles were unimproved 

History — Utah wis acquired by the United States from Mex 
ICO in 1848 by the Tre ity of Guadalupe Hidalgo, which terminated 
the Mexican War Before Mexico had become an independent 
nition, however, Utah was a part of Spanish possessions and the 
Spaniards were its fiist ex^florers The first extensive exploration 
occurred in 1776, when lather Escalante and Father Dominguez 
set out to find an overland route from Santa Fe to Monterey, on 
the California coast Crossing south western Colorado, they en- 
tered Utah in the east about where the Grand river enters the 
State, continued west across the Green river, followed an Indian 
trail over the Wasatch range and descended the Spanish Fork to 
Lake Utah, where they camped and preached to a large gathenng 
of Indians From them the fathers heard of a great salt lake to 
the north, but they did not visit it Instead they headed south- 
west, crossing the divide to the Sevier river and thence across 
Sevier desert Here their guide deserted them, so they decided to 
return to Santa le The fathers did not fully accomplish their 
purpose, but the first part of their route later became part of the 
old Spanish trail from Santa Fe to Monterey Three separate 
parties of American trappers under Wolfskill and Ewmg Young 
journeyed over the entire route in 1830 It was also the road taken 
by Fremont on his return eastward m 1843-44 


The fiftt Amcncans to penetrate Utah or the Great Basin region, 
It seems, were the four men Miller, Hoback, Robmson and Rezner, 
detached m 1811-12 from the overland expedition of John Jacob 
Astor to trap m eastern Idaho Their vague account seems to 
indicate that they crossed north-eastern Utah There has been 
much discussion as to who discovered Great Salt Lake On a map 
of North America engraved for Gutherie’s New System of Geog 
raphy (1811) a considerable lake with no outlet is represented in 
the same position approximately as Great Salt Lake, and it bears 
this legend ''Lake, etc , laid down accordmg to Mr Lawrence 
who IS said to have travelled through to California in 1790-91 ’* 
As nothing further is known of Lawrence, credit is usually given 
to James Bndger, who came into the country with a trapping 
expedition sent out in 1824 by Wilham Ashley of St Louis The 
expedition was divided into detachments, Bndger accompanying 
that which wintered on Bear river, while Etienne Provost led 
another which may have wintered on Great Salt Lake If so 
Provost was the discoverer of the lake, for Bndger did not make 
his discovery until the spring of 1825, when, to settle a wager as 
to the outlet of Bear river, he went down its course to the lake 
Finding it salt he believed it was an arm of the ocean In 1826, 
the next year, Smith started from Great Salt Lake to explore the 
unknown south west to the Pacific On his return he struggled 20 
days across the deserts of Nevada and Utah to reach Great Salt 
Lake, which he did without loss of a man It was the first expedi 
tion to cross the western country by the central route or to pene 
trate any distance into the basin west of Great Salt Lake, so open 
mg up a vast terntory 

It was July 24, 1847 that the first company of Mormons looked 
upon Salt Lake Valley, and Brigham Young, their leader, said 
“This IS the place ” From Feb , 1846, when they were forced to 
leave Nauvoo, 111 , they had been on the move About 15,000 
Mormons crossed Iowa that summer, and wintered along the 
Missouri m camps they built In April, Brigham Young’s advance 
party of 143 men, 3 women and 2 children left Missouri with 7^ 
wagons loaded with seeds and implements In July Parley P 
Pratt’s party of 1,550 started with 580 wagons This party, typical 
of later ones, was divided into companies of 100 wagons, and 
these again into companies of ten, each with its captain Horses 
cattle, sheep, hogs and chickens were taken along About 2,000 
Mormons were in Salt Lake Valley at the end of autumn in 1847 
In 1848 other parties were on their way, and about t,ooo wagons 
arrived that year But this did not end the expeditions Mission 
anes were working throughout the east and in Europe, especially 
in England and the Scandinavian countries, preaching of the new 
Zion Party after party crossed the plains by ox teams m the 
years following until the Union Pacific railway was built m 1869 
Many of the immigrants came from far lands A fund was pro 
vided by the Church to aid the poor, and the money was returned 
as soon as the immigrant could afford to pay In 1856 there was 
such an increased number of poor refugees from Europe that a 
cheaper way to transport them to Utah was needed So handcarts 
were provided them at Iowa City, the terminus of the railroad, and 
three expeditions set off during the summer The first reached 
Utah safely, but the last two were caught by winter storms on the 
plains, and before they could be rescued 66 of the first party and 
nearly 250 of the second died from lack of food and the cold 

The winter of 1848-49 severely taxed the resources of the 
pioneer community at Salt Lake, but after the emigration of gold 
seekers to California began in 1849 matters brightened A large 
percentage of the teams cam^ by way of Salt Lake City and 
found the settlement a welcome stop on their long journey The 
Mormons traded with them, receiving high prices for fresh horses 
and food suppUes In Feb 1849, after the South-west was trans 
f erred to the United States, a convention was called to organize 
a State under the name of Deseret The petition for Statehood 
was sent in at once and a provisioiial State Government set up to 
function meanwhile In the first election Brigham Young, already 
the president of the church, was elected governor Instead of 
gainmg Statehood at this time, Deseret was only made a Terntory 
and Its name was changed to Utah Young’s election was con 
firmed by appointment from the President In contrast to other 
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western States, order and harmony prevailed m Utah b^Jore the 
government was established because the Church superintended 
matters and acted as a Government Its offiaals distributed pro- 
visions, apportioned lots and farm plots, and ordered what work 
was to be done and the methods to be followed Even after the 
territorial government was under way, the church contmued to 
direct affairs, and so often came into conflict with the appointive 
officers sent out by the Federal Government 
The very same afternoon that the advance body of Mormons 
reached the valley of Great Salt Lake, three ploughs were put into 
the soil{ potatoes were planted and the waters of City Creek 
turned over the plot Thus began the agricultural hfe upon which 
their communities were founded, and thus also began the irrigation 
which was to make agriculture possible The Mormons were the 
first to practise irrigation on a large scale m the United States 
The farm area grew quickly along the western slopes of the Wa- 
satch range, but the church did not rely on that only Explorers 
were sent in all directions to select the most fertile valleys with 
plenty of convenient water available Colonists were then selected, 
30 or 40 families from those that were constantly coming, to go 
and settle each valley In 1848 the Ogden valley was settled, in 
1849 Sampete valley, m 1850 Utah valley and the valley of 
Little Salt Lake In time there were few valleys in Utah that 
Mormon colonies had not settled, spreading like bee swarms from 
the mother hive at Salt Lake City They really settled by church 
congregations as in early New England, and the meetings where 
the pioneers came together and discussed their local affairs re 
sembled the New England town meetings Most of the manu- 
factured articles needed were made in the home, though small 
grist and saw mills and tanneries were quickly set up In 1850 
the U S census gave the value of manufactures m Utah as $291,- 
220 Merchants were establishing stores and bringing their stock 
over the plains from the east by long freight trams, one of them in 
1853 numbering more than 400 wagons Coal was early sought, 
and the mines developed In 1849 iron was discovered, plans for 
an iron foundry laid, and the call sent to Europe for “blowers, 
moulders and all kinds of furnace operations ” In 1852 the first 
pig iron was made Erastus Snow went to England to study the 
great iron factories of that country and m 1853 became president 
of the newly incorporated Deseret Iron ( ompany The mining 
of precious metals, however, was discouraged by President Young 
partly because he felt prosperous farms made better homes than 
the feverish, impermanent mining camps, and partly because he 
knew gold discoveries would draw hordes of “Gentiles,’^ out of 
harmony with his ideals and plans, to his colony In 1863 when 
General Conner brought his company into Utah, he allowed his 
men, many of whom were old California miners, to prospect, and 
he also actively aided them He himself staked the first claim 
m the State Ilius even during Young’s lifetime many mines were 
opened The early ore was sent to Wales for smelting, but in 1870 
the Woodhuil Brothers of the Little Cottonwood mine completed 
the first smelter In 1871 the Walker brothers built the Pioneer 
Crushmg and Amalgamating Mill with 15 stamps to wOrk the 
silver ore of the Ophir mine, which they had located the previous 
year The coming of the Union Pacific railway in 1869 greatly 
stimulated mining It also brought an influx of non-Mormons who 
were to increase steadily as the years went by The Utah Central 
and the Utah Southern railways built extension lines to the Bing- 
ham, LitUe Cottonwood and American Fork mining districts 
Later the Utah Eastern passed up Parley’s Canyon and helped 
in the development of the Park City mines The Deseret News, 
pioneer newspaper of the Rocky mountains, was established at 
Salt Lake City m June 1850 The Salt Lake Herald (independent 
policy) and the Salt Lake Tribune ’(anti Mormon) followed The 
Tnbtme became the mouthpiece of the liberals 
Sixieparate efforts, in 1849, 1856, 1862, 1872, 1882 arid 1887, 
to gmh Statehood were made by Utah Each time a Constitutional 
Convention met, a Constitution was drawn up and a petition sent 
to the Federal Government They were refused Statehood because 
of thar polygamous practices The U S Government had enacted 
legislation m 1862, 1882 and 1887 forbidding polygamy Resist- 
ance was made by the Mormons which resulted in fines, imprison- 


ment, and, m the case of President Taylor, exile Church property 
amounting to $100,000 was temporarily confiscated Finally m 
1890 the church yielded and refused henceforth to sanction pluril 
marriage The final movement for Statehood came from the U S 
Congress m 1893, when it passed the enabling act, one of the pro- 
visions of which was that the Constitution of the new State should 
forever prohibit polygamous marriages The Constitution was 
framed at a convention in 1895, submitted to the voters at tht 
general election m November and approved The proclamation 
of admission was signed by the President on Jan 4, 1896 Utah 
came into the Umon with a population of 207,905, property 
assessed at $97,942,000, 39 banks with deposits of $9,689,267, and 
1,376 m of railway in operation Such had been its i>r ogress since 
the Mormons made the first settlement m 1847 
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City, 1916), N Wirrum (edit) Utah since Statehood, Historical 
and Biographical (Chicago-Salt Lake, 1919) , G W James Utah the 
Land of Blossoming Valleys (Boston 1922) , L L Young The Found 
tng of Utah (New York 1923) , M R Werner Bngham Young (New 
York, 1025) B H Roberts History of the Mormon Church {Amen 
cana Magazine, vols 4-10 New York, 1909-15) , Utah GentalogtCal 
and Historical Magazine (Salt Lake City, 1910-26) (G E F ) 
UTAMARO ( 1754-1806), one of the best known of the 
Japanese designers of colour prints, was born at kawayoye As 
a painter, his landscapes and drawings of insects are most highly 
considered by Japanese critics, but his fame will always rest 
among Europeans on his designs for colour prints the subjects 
of which are almost entirely women — professional beauties and 
the like The colour-prints of Utamaro are distinguished by an 
extreme grace of line and of colour His 
composition is superb and even m his life 
time he achieved such popularity among 
his contemporaries as to gam the title 
Ukiyo ye Chuko no so, “great master of 
the Popular School ” His work had a con 
siderable reputation with the Dutch who 
visited Nagasaki, and was imported into 
Europe before the end of the i8th century 
See F de Goncourt Outamaro (1891) , 
E F Strange, Japanese Illustration (1897), 
and Japanese Colour Prints (Victoria and 
Albert Museum Handbook, 1904) 

(L r S) 

UTE, a Shoshonean tribe of western Col 
orado and easternUtah which gave its name 
to the latter State, and with the Aztecs 
to the great Uto Aztecan family of Indians 
The name was pronounced Yoo tah,ds pre 
served m the name of the State Of the 
Utes, I 900 remain 

UTICA, a city of ancient Africa, 15 im 
N W of Carthage The site of the town is 
covered with low lying marsh lands It 
was important as a commercial centre, and is mentioned in 
the commercial trtaty of ^348 b c between Rome and Carthage 
Agathocles easily tapture 4 it m 310 After the destruction of 
Carthage it received the rank of a emtas Itbera with territory 
After the battle of Thapsus m 46 Cato shut himself up m Utica 
for the final struggle against Caesar, and there committed suicide 
Utica was the seat of a bishop from the 3rd century onwards But 
its harbour was beginning to silt It was captured by Gaiseric and 
the Vandals in 439, reconquered by the Byzantines in 534, and 
finally, in 698, it fell into the hands of the Arabs and was dtpopu 
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lated Very httle is left above the level of the ground In 1869 
excavations revealed the fortifications, the acropolis, the quays 
of the commercial harbour and of the military harbour or Cothon, 
also the rums of the amphitheatre, which was capable of holding 
20000 spectators, of the theatre, the baths, the reservoirs and 
the aqueduct which brought drinking water to the city 

Bibiiooraphy — A Daux, Recherches sur Vorigtne et V emplacement 
des emporta pMtUciens dans le Zeugts et le Byzacium (1869), Cb 
Tissot, Giographte comparie de la province romatne d'Afnque (i888), 
ii, pp 57 seq 

UTICA, a city of central New York, U S A , the county seat 
of Oneida county , on the Mohawk river and the State Barge canal, 
85 m from Albany, with a municipal airport Pop (1920) 94,156 
(20% foreign bom white, including 1,376 from Wales), 1928 
local estimate 109,000 

The city covers 22 sqm , at an altitude of 450 ft Also, it is 
the seat of a State hospital for the insane (1843) and the exten- 
sive State Masonic home (1893) There are 200 m of paved 
streets, and a park system embracing over 600 ac The valuation 
for 1927 was $131,482,683 The water supply (privately owned) 
comes from the Adirondacks Hydro electric power is developed 
at Trenton falls (15 m N ) and the city is one of the loading 
centres of the system serving the eastern States There are two 
daily papers the Observer Dispatch, established in 1793, and the 
Press (1882) Weeklies are published in Welsh, German, Polish 
and Italian Utica has several musical organizations of long 
standing and a wide reputation A Welsh eisteddfod lasting 
through several days is held annually, under the auspices of the 
Cymreigyddion Society 

Utica manufactures a third of the knitted underwear made m 
the country, also producing cotton cloth, ventilating and heating 
apparatus, cotton yarn, sheets and pillowcases and men’s clothing 
The output in 1925 was $77,553,719 The retail trade embraces 
a population of 350,000 

The site of Utica was in the 22,000 ac manor granted by George 
II in 1734 to William Cosby and his associates During the 
Seven Years’ War a palisaded fort was built here, at the ford of 
the Mohawk and named after Col Peter Schuyler Later, when 
Ft Stanwix at Rome was renamed Ft Schuyler, the Utica fort 
was known by the name Old Ft Schuyler In 1792 Cosby’s 
manor was put up for sale by the shenff, and was bid m by Gen 
Philip Schuyler, Gen John Bndstreet John Morin Scott and 
others, for £1,387 (about 15 cents an acre) After the close of the 
Revolution settlers began to come in, largely Palatinate Germans 
from the lower Mohawk In 1786 the proprietors had the manor 
surveyed, and m 1788 an inn was built New settlers came, from 
New England, among whom in 1789 was Peter Smith (1768- 
1837), later a partner of John Jacob Astor, and father of Gernt 
Smith, born here in 1797 In 1792 a bridge was built across the 
Mohawk In 1797 Oneida county was established and the village 
was incorporated under the name of Utica It was chartered as a 
city in 1832 By i860 it had a population of 22,529, which grew 
to 33,914 in 1880 and 56,383 in 1900 In the next two decades 
it increased 32% and 26 5% respectively^ and between 1910 and 
1925 the area within the corporate limits was more than doubled 

UTILITARIANISM, the form of ethical doctrine which 
teaches that conduct is morally good according as it promotes 
the greatest happiness of the greatest number of people (Lat 
utihs, useful) The term “utilitarian” was noticed by J S Mill, 
in a novel of Galt , but it was first suggested by Bentham 

It is in a clerical work wntten against Hobbes, Bishop Cumber- 
land’s De Le gibus Naturae (pub in 1672), that we find the begin- 
nings of utilitanamsm 

Another clergyman, John Gay, m a dissertation added to Law’s 
translation of \rchbishop King’s Origin of Evil (pub in 1731) 
expanded Cumberland’s doctnne Further advances along the 
same line of thought were made by Abraham Tucker m his Light 
of Nature Pursued (pub 1768-74) Gay and Tucker supplied 
nearly all the important ideas of Paley’s Principles of Moral and 
Political Phslo^ophy (pub in 1785), in which theological utili- 
tarianism IS summarized and comes to a close Hume’s Inquiry 
concerning the Principles of Morals (pub m 1751), though utih- 


tarian very far from being theological Hume, taking for 
granted that benevolence is the supreme virtue, points out that 
the essence of benevolence is to increase the happiness of others 

Bentley, the founder of political utilitarianism, took up the 
greatest happiness pnnciple not as an attractive topic of study, 
but as a critenon to distinguish good laws from bad Sir John 
Bowring tells us that when Bentham was casting about for such 
a criterion “he met with Hume’s Essays and found in them what 
he sought ” These opinions are developed in his Principles of 
Morals and Legislation (pub m 1789) and in the Deontology 
(published posthumously in 1834) Philosophically Bentham 
makes but little advance upon the theological utilitarians His 
table of sprmgs of actions shows the same mean-spinted 
omissions that we notice m his predecessors, he measures the 
quantity of pleasures by the coarsest and most mechanical tests, 
and he sets up general pleasure as the criterion of moral goodness 
These principles of Bentham were the inspiration of the philo 
sophic radicals of the early 19th century From Bentham the 
leadership in utilitarianism passed to James Mill, who made no 
characteristic addition to its doctrine, and from him to John 
Stuart Mill whose essay U tilitananism (pub in 1863) sums up 
m brief and perfect form the essential principles of his doctrine 
The last writer who, though not a political utilitarian, may bt 
regarded as belonging to the school of Mill is Henry Sidgwick 
whose elaborate Methods of Ethics (1874) may be regarded as 
closing this line of thought 

Even before the appearance of Sidgwick’s book utilitarianism 
had entered upon its third or evolutional phase, m which pnnciples 
borrowed from biological science make their entrance into moral 
philosophy The mam doctrine of evolutional or biological ethics 
IS stated with admirable clearness in the third chapter of Darwin’s 
Descent of Man (pub in 1871) The most famous of the sys 
tematic exponents of evolutional utilitarianism is, of course, Her 
bert Spencer, in whose Data of Ethics (1879) the facts of morality 
are viewed in relation with his vast conception of the total process 
of cosmic evolution The best feature of the Data of Ethics is its 
anti ascetic vindication of pleasure as man’s natural guide to 
what IS physiologically healthy and morally good Leslie Stephen 
with less brilliance but more attention to scientific method worked 
out m his Science of Ethics (1882) the conception of morality as 
a function of the social organism 

Bibliography — ^Leslie Stephen, English Utilitanamsm (1900) , £ 
Albee, History of English U tthtariamsm , A Thomsen, David Hume, 
setn Leben und seme Philosophic (1912) , A Stadler, Herbert Spencer 
(Leipzig, 1913) , W L Davidson, Political Thought in England The 
Utilitarians from Bentham to J S Mill (1915), H Elliott, Herbert 
Spencer (1917) , H G Lundm, The Influence of Jeremy Bentham on 
English Democratic Development, University of Iowa Studies m Social 
Sciences, vol vii (1918-22) , H K Gamier, John Stuart Mill and the 
Philosophy of Mediation (1919) , A Joussain, Exposi cntique de la 
philosophic de Berkeley (1921) , G Wallas, Jeremy Bentham (1922) , 
Autobiography of John Stuart Mill, ed H Taylor (1924) , C W 
Hendel, Studies in the Philosophy of David Hume (Princeton, 1925) 
See also the biographies of Mill, J S , Hume, David , Spencer, Her- 
bert, and Bentham, Jeremy 

UTILITY In economics the utility of a good is not con 
ceived to be its usefulness, as judged by any objective standard, 
but Its importance to a consumer Capacity to excite desire rather 
than to yield benefits or bestow happiness is the measure of a 
good’s utility, in this technical sense, and only as the conduct of 
life IS completely rational and guided by adequate foresight are 
the two capacities the same 

The law or pnnciple of dimimshmg utility, which serves m 
economics as a logical foundation for the laws of demand, is 
merely a general statement respecting an obvious aspect of the 
way in which men apportion their time and their means Sum 
marized, it is that progressively diminishing importance is at 
tached by a consumer to successive additional increments of a 
good Diminishing utihty has two aspects absolute and relative 
One suit of clothes is more important than a second, and 
a second is more important than a third It is more important 
that m a cold climate one should have coal enough to keep one 
room warm durmg the winter than that a second, or a third or 
a fourth room should be heated It cannot be said, however, that 
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all luxuries and particularly such as minister to the ^^desire for 
distinction/’ have different uses which can be ranked m an order 
of dimimshing importance 

Marginal utiUty is the utility of the last increment (not neces- 
sarily last in point of time) which the consumer thinks worth 
acquiring {See also Economics and Value ) (A Yo ) 

UTMAN KHEL, a Pathan tribe who occupy the hills to the 
north of Peshawar in the North West Frontier Province of India 
They claim to be descendants of Baba Utman, who accompanied 
Mahmud of Ghaani m his expedition into India m 997 The 
Utman khel are a tall, stout and fair race but m dress and gen- 
eral customs follow the neighbouring peoples of Bajour 

UTO-AZTECAN FAMILY, perhaps the most numerous 
and important stock of North Amencan Indians, is named after 
a representative northern and southern tribe, and it extended in 
a long irregular tract, broken only in Arizona, from Idaho to 
Tabasco, Mexico, and beyond as far as Panama in scattered 
populational islets Ihe bond of union was linguistic and geo- 
graphic, not racial or cultural In customs there is little common 
to the lowly northern tribes and the barbancally advanced ones of 
southern Mexico 

The organization is as follows, tribes separately treated being 
asterisked — I , Shoshonean sub family {a) Pueblo branch, 
’•‘Hopi, (6) Plateau branch, comprising i, ♦Ute, southern *Paiute, 
Chemehuevi, Kawaiisu, 2, ’“Shoshone, ’“Comanche, Gosiute, Pana- 
mmt, 3, Bannock, northern ’“Paiute (Paviotso),’“Mono, (c) Kern 
river branch, lubatulabal, {d) southern California branch, com 
prising I, Serrano, 2, ’“Gabnelino, 3, Luisefio, Cahuilla, Juaneho, 
Cupcno 11 Piman or Sonoran sub family ♦Pima, ’“Papago, 
Sobaipuri, ’“Tarahumare, Opata, Mayo, ’“Yaqui, Tepecano, Tepe- 1 
huane, Cora, ’“Huichol, etc III ’“Nahua sub family, in which ' 
the ’“Toltec and ♦Aztec were most conspicuous (A L K ) 

UTOPIA, an ideal commonwealth whose inhabitants exist 
under perfect conditions Hence Utopian is used to denote a 
visionary reform, which fails to recognize defects in human na 
ture The word first occurs m Sir Thomas More’s Utopia, pub 
hshed in Latin as De opttmo Retpubltcae statu, deque nova 
insula Utopia (Louvain, 1516) It was compounded by More 
iqv) from the Greek 06, not, and rbiros, a place, no where 

The idea of a Utopia is, even in literature, far older than More’s 
romance, it appears in the Timaeus of Plato and is fully developed 
in his Republic The ideahzed description of Sparta in Plutarch’s 
life of Lycurgus belongs to the same class of literary Utopias 
A similar idea occurs m the Greek, and the mediaeval Norse, 
Celtic and Arab legends which describe an earthly paradise in the t 
western or Atlantic ocean {see Atlantis) Few of these survived 
after the explorations of Columbus, Vasco da Gama and others m 
the 15th century, but in literature More’s Utopia set a new 
fashion the imaginary voyager arrives at the ideal state In 
Bacon’s New Atlantis (1624-29) science is the key to universal 
happiness, Tommaso Campanella’s Civttas Solis (1623)' por- 
trays a communistic society, James Harrington’s Oceana (1656), 
which had a profound influence upon pohtical thought m America, 
IS a treatise rather than a romance, and xs founded on the ideas 
that property, especially in land, is the basis of political power, and 
that the executive should only be controlled for a short period by 
the same man or men With these may be compared the Christian 
Utopias, J V Andreae’s Cknstianopohs and S Golfs Nova Solyma 
(1648) Bernard de Mandeville’s Fable of the Bees is unique in 
that it describes the downfall of an ideal commonwealth Other 
Utopias are the “Voyage en Salente” in F6nelon’s TMimague 
(1699), Vairasse’s Histoire des Sevarambes (1716), Mercier’s 
UAn 2440 (1742), James Burgh’s Account of the Cessares 
(1764), J B Say’s Olbte (1800), Etienne Cabefs Voyage en 
Icane (1848), Bulwer Lytton’s The Coming Race (1871), Samuel 
Butler’s Erewhon (1872) and Erewhon Revisited (1901) , Edward 
Bellamy’s Looking Backward (1888), William Morris’s News 
from Nowhere (1890), H G Wells’s Anticipations (1901), A 
Modem Utopia (1905) and New Worlds for Old (1908) Many 
Utopias, like the Fable of the Bees and Erewhon, are satires 
Others are inst^red by socialistic ideals, among these may be 
mentioned Freihnd, ein semaks Zukunftsbdd (1890) and Retse 
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nach Fretland (1893), by the Austrian Theodor Hertzka (b 
Budapest, 184s), portraying a commune in Central Africa 
UTRECHT, the smallest Netherlands province has the 
Zuider Zee waskng its very short northern frontier The south 
east polder now being drained will be m contact with Utrecht (see 
Netherlands, Impoldenng), but its present area is 526 sq m , and 
with a population of 384 574 (1926) it ranks third m the list of 
most densely populated provinces This is also the position which 
it occupied at the beginning of the 20th century, but between 
1900 and 1926 Its average density increased from 470 per sqm 
to 707 per sq mile Utrecht city {q v) has over 151,000 inhabi- 
^tants (fourth m the country) and Amersfoort ne'irly 36 000 The 
other settlements are relatively small The province falls entirely 
within the Rhine delta {See Netherlands, Relief ) The 
southern limit of the Scandinavian ice passed diagonally through 
the province from north west to south east m the vicinity of 
Utrecht city, and the western part of the province consists of clay 
lands and, m the north west, of low fen The sand and gravel east 
ern region is covered with bare heaths and patches of woods and 
the occupations of the scanty population are chiefly those oi buck 
wheat cultivation and peat digging Amersfoort is here the only 
large town, but along the western edge of this tract there is a row 
of thriving villages, such as Amerongen, Driebergen Doom and 
Zeist The southern area is picturesque with more extensive wood 
lands and has long been popular for country seats Zeist pro 
vided a hunting-box for Willnm III , and Doom a retreat for ex 
Kaiser Wilhelm II Venendaal, on the south eastern border, is a 
market for the local bee keeping industry Amersfoort, one of the 
chief seats of the Old Catholics, is now a thriving garrison town 
I with a vanety of crops, including tobacco, growing on the sandy 
' hills in Its neighbourhood It retains the Koppelpoort spanning 
the Eem, a gateway which is probably the finest and least altered 
mediaeval entry to any town m the Netherlands Within the town 
the old ramparts are now laid out as leafy promenades Baarn 
farther downstream, is a popular summer resort for Amsterdam 
citizens, and on the east side of the Eem are the tyi^ical peace 
ful fishing villages of Bunschoten and Spakenburg 
At Maarsen, near Utrecht, is situated Zuylen castle, which 
IS of some note Rhenen was once the seat of an independent 
lordship, though afterwards joined to the bishopnc of Utrecht 
The ancient church has a fine tower (1492-1531) Wijk by 
Duurstede, originally a Roman settlement, was of considerable 
commercial importance as early as the time of Charlemagne, but 
decayed owing to Norman raids m the loth century The tower 
( of the ruined castle of the bishops of Utrecht still stands 

Ecclesiastical History. — The province represents the bulk of 
the ancient see founded in 722 by St Willibrord The bishopric 
was weak compared with Holland, Gelderland and Brabant, and 
the middle ages saw local wars Holland’s growth m the 14th 
century forced Gelderland and Brabant to relinquish their claims 
over the see Later, m the 15th century, her supremacy passed to 
the dukes of Burgundy and, still later, to the emperor Charles V 
Notwithstanding the elevation of Utrecht to an archbishopric 
(1559) It was one of the seven provinces on the Protestant side 
which signed the Union of Utrecht (1579) against Spam The 
chapter of the see was secularized and the power of the members 
of the five ecclesiastic colleges was severely curtailed Under the 
vicariate of de la Torre (1651), trouble began with Rome which 
claimed the right of appointing successors It started m 170- 
when Codde the nominee of the Dutch secular clergy, was 
accused by the Jesuits of Jansemsm {qv) Although innocent 
he was deposed, and his chief opponent, de Kock, was appointed 
in his stead De Kock was expelled from the country by the 
States-General and the Church of Utrecht was without a head 
In 1713 the French Government enforced the bull Unigemtus 
and in the following years many refugee priests entered Holland 
including Dominique Varlet who settled m Amsterdam m 1720 
Stecnoven, in 1723, was elected archbishop by the chapter of 
Utrecht and his subsequent consecration by Varlet led to a general 
excommunication by the pope The Jansemst Church of Holland 
has continued as an independent body accepting the general coun- 
cils, but rejecting inter alia the Vatican council and the mfaUibihty 
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of the pope Two jsuffragan secs were created Haarlem (i74^)» 
Deventer (1757) , and though, in the following century, the Church 
lost membership, yet it has recently attracted numbers Of the 
less ngid Roman Catholics At first the Jansenist church of 
Utrecht established close relations with the Old Cathohe move- 
ment in Germany, but it subsequently viewed with strong dis- 
approval the departures of the German members from Cathohe 
tradition Ihc Jansenists refused to recognize the vaUdity of 
Anglican orders, and in igo8 a singular offshoot of the Church of 
Utrecht was established m England when Dr Gerard Gul (Jan- 
semst archbishop of Utrecht) consecrated Arnold Hams Mathew, 
bishop of the Old Catholics m England Meanwhile, m 1851, in 
Holland itself the Roman Catholic hierarchy had been restored, 
with Utrecht as the archiepiscopal see 

For general statistics see N£TH£iilanos 

UTRECHT, a city of Holland, capital of the province of 
Utrecht, on the Crooked Rhine, which here divides into the Old 
Rhine and the Vecht Pop (1927), isi,04‘> It is an important 
junction station 22 m SSE of Amsterdam by rail It is d pic- 
turesque and interesting old town The line of the ancient ram 
parts, demolished m 1830, is now only marked by the Smgel, 
or outer canal, which surrounds the oldest part of the city, with 
pleasant gardens and promenades hid out on the inside Two 
canals, the Oude and the Nieuwe Gracht, intersect the town from 
end to end Utrecht is the scat of a university, and of a Roman 
Catholic archbishopric It is also the seat of the archbishop of 
the Dutch Old Catholics The Domkerk, dedicated to St Martin, 
IS a large Gothic building erected in i2«;4-i267 on the site of the 
original church founded by St Wilhbrord about 720 and com- 
pleted by Bishop Adclbold about 1015 An open space forming the 
heart of the square m which the church stands separates the soli 
tary western tower (14th century) from the choir and transept, 
the nave having been blown down by a violent hurncane in 1674 
and never rebuilt In the crypt are preserved the hearts of the 
German emperors Conrad II (1039) and Henry V (1125) The 
Roman Catholic cathedral of St Catherine dates from 1524 and 
has been restored in modern times Other churches of very early 
foundiLion in Utrecht are the Pietcrskerk and the Janskerk At 
tached to the Domkerk by fine old Gothic cloisters is the uni- 
versity, which was founded in 16^4 and enlarged m 1894 

Connected with the univer«5ity are a valuable library, occupying 
the palace built for Louis Bonaparte king of Holland, in 1807, and 
containing upwards of 200000 volumes and mss , a museum of 
natural history, a botanic garden, an observatory, etc The archi 
episcopal museum (1872) contains examples of all branches of 
sacred art m the Netherlands In the Museum Kunsthefde is a 
small picture gallery, chiefly remarkable for some pictures by Jan 
Scorel (1495-1562) , the museum of antiquities contains a miscel 
laneous collection Other buildings of mterest are the museum of 
industrial art, the so called “Pope’s house,” built in 1517 by 
Adrian Floriszoon Boeyens afterwards Pope Adrian VI , and a 
native of Utrecht, the royal mint of Holland, the Fleshers’ Hall 
(1637), the home for the aged, occupying a 14th-century man* 
Sion, and the town hall (1830) 

The country round about Utrecht is pretty and plentifully 
studded with country houses, especially on the road to Arnhem 
Close by, on the north east, is the village of De Bilt, the seat of 
the Dutch meteorological institute Four miles north west of 
Utrecht stands the 13th-century castle of Zuiien, which was care- 
fully restored m 1752, and is still in excellent preservation Five 
miles east of Utrecht is the village of Ztist, the seat of a Moravian 
settlement established here in 1746 There are also a fine castle 
(1667) and grounds, a sanatorium for children and numerous 
modem villa residences At R>zenburg, close by, is a Roman 
Cathohe seminary, founded in connection with the estabhshment 
of the Roman Cathohe hierarchy in 1853 and practically serving 
as an archiepiscopal palace 

History. — ^Utrecht (le, Oude Trecht or Old Ford, rendered 
in Latin documents Velus Tratectum) is a city of great antiquity 
The place is mentioned m the itinerary of Antoninus, but its im- 
portance began when St Wilhbrord (gv), the apostle of the 
Frisians, established his see there The bishop’s seat had to be 


fortified igamst the incurtions of t|ie heathen Frisians and North 
men, and the security thus afforded attracted population till, 
after the destruction of its nval Dorestad by the Normana in the 
9th century, Utrecht became the chief commercial centre of the 
northern Netherlands On the accession of Bishop Balderic (a n 
918--976) to the see, Utrecht had just been sacked by the North 
men He succeeded in driving the raiders away, rebuilt the walls 
and during the 58 years of his episcopate thp town grew and pros 
pered Its gradual acquisition of civic rights followed the same 
line of development as in the German episcopal cities Bishop 
Godebald (1123-1127) granted to the inhabitants of Utrecht and 
of Muiden, the neighbouring port on the Zuider Zee, their first 
privileges, which were confirmed (June 22, 1122) by the en^ror 
Henry V The magistrates, the Schoui or high bailiff and his 
assessors, the Schepenen {scabsm, Schevtm)^ were nominated by 
the burgrave from the order of knights In 1196 we read for the 
first time of councillors as assessors of the magistrates, but these, 
who a little later were known as the Road or council, were also 
nominated As the 13th century advanced, the council, repre 
senting the wealthy and powerful gild of merchants, began to take 
a larger share in the government, and to restrict more and more 
the direct exercise of the episcopal authority 
The struggle between the town of Utrecht and its ecclesiastical 
sovereign reached its climax (1481-84) in the “groote vorlag,” 
or great quarrel, between the citizens and Bishop David, the 
Bastard of Burgundy With the aid of John, burgrave of Mont 
foort, who had been called m, and endowed with supreme power 
for the defence of the town, the Utrechters defeated all the 
efforts of their bishop, aided by the Hollanders and an aristocratic 
faction They only succumbed when the weight of the archduke 
Maximilian was thrown into the scale against them (1484) The 
struggle continued with intermissions till 1527 when Bishop Henry 
of Bavaria sold his temporal rights to the Emperor Charles V 
Utrecht took a leading part in the revolt of the Netherlands 
The union of the seven northern provinces, proclaimed at Utrecht 
m 1579, laid the foundation of Dutch independence (see Neth 
ERLAND s) After the death of Wilham the Silent, the Utrechters, 
jealous of the influence of their old enemies the Hollanders, 
elected a stadtholder of their own The Roman Catholics had 
but little influence on the city, where the aristocrats inclined 
to the moderate (libertine) opinions advocated by the preacher 
Hubrecht Duifhuis, while the democrats were orgamzed in the 
new church order introduced by the uncompromising Calvinist 
Petrus Dathenus (d 1581) After the advent of the earl of 
Leicester as governor general of the Netherlands in 1585, the 
previous dominance of the aristocrats was broken and the ultra 
Calvimstic Adolph count of Nuenar, who was elected stadtholder 
placed the people m power The Enghsh governor-general made 
the town his headquarters during residence in the Netherlands 
and took it under English protection His withdrawal from the 
Netherlands was followed by the return of the aristocratic party 
to power From this tune until the Irench Revolution, the demo 
cratic institutions of the city remained only a name 
UTRECHT, TREATY OF, the general name given to 
the important senes of treaties which m 1713 and 1714 con- 
cluded the War of the Spanish Succession (qv) 

The congress opened on Jan 29, 1712 But it was not until 
July 10, 1712, that King Philip of Spam signed a renunciation 
of his rights to the succession of the crown of France Then 
England and France having concluded a truce, the pace was 
quickened and the mam treaties were signed on April ii, 1713 
By the treaty between England and France Louis XIV recog- 
nized the Protestant succession m England and undertook to give 
no further aid to the Stuarts France ceded to England, Newfound 
land, Nova Scotia or Acadia, the island of St Kitts or St 
Christopher, and the Hudson’s bay territory, and promised to 
demolish the fortifications of Dunkirk 
The treaty between France and the United Provinces was 
mainly concerned with secunng the barrier of fortresses. These 
arrangements were somewhat complicated and to a large extent 
provisional, as Austna and Bavaria, two countries deeply m 
terested in the fate of the Netherlands, had not yet Osaented to 
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tbe terms of peace By a commercial treaty concluded on the 
same dayt France gave the Dutch privilege similar to those 
enjoyed by England Other treaties concluded at the same 
time were between France and Savoy, France and Prussia, and 
France and Portugal By the first the duke of Savoy regained 
Savoy and Nice, and France undertook to obtain for him the 
island of Sicily and the title of king By the second Prussia 
secured some small additions Of territory, including part of 
Geiderland and Neuch&tel, m return France definitely and fin- 
ally obtained the pnncipahty of Orange The treaty between 
France and Portugal mainly concerned the Portuguese settle- 
ments m Brasil, her claim to these being recognised by France 

Other treaties were signed at Utrecht between Spam and the 
allies, Philip now concluding these as the recognized king of 
Spain On July 13, 1713, a treaty was signed between England 
and Spam, which embodied certain commercial arrangements 
previously made between the two countries Spam ceded to 
England Gibraltar and Minorca, and promised to give up Sicily 
to Savoy She gave also to England the monopoly for 30 years 
of the lucrative slave trade with Spanish America, hitherto 
enjoyed by France this was the famous Asiento Treaty The 
peace between Spam and the United Provinces was signed on 
June 26, 1714, but the conclusion of that between Spam and 
Portugal was delayed until the following February The former 
was concerned mainly with commercial matters, Spam giving 
the United Provinces most -favoured nation treatment 

The Treaty of Utrecht also provided compensation for the 
Emperor Charles VI as soon as he surrendered his claim to 
Spain He was to receive Naples and Milan, and also the Spanish 
Netherlands, henceforward known as the Austrian Netherlands 

But the general pacification was still incomplete, as France 
and the Empire continued at war It was not long, however, 
before Charles VI realized that without allies he was no match 
for France Accordingly, his representative, Prince Eugene, met 
the French marshal Villars at Rastatt m Nov 1713, and here 
peace was made on March 7, 1714, Charles VI concluding the 
treaty without waiting for the assent of the States of the Empire 
This consent, however, was necessary, and a little later the rep- 
resentatives of some of the princes of the Empire met those of 
France at Baden, where, on Sept 7, 1714, the Treaty of Baden, 
the last of the treaties included in the general peace of Utrecht, 
was signed This dealt entirely with the question of the frontier 
between France and the Empire, which was restored as it was 
before the war except that France gained Landau 

One other important matter was dealt with at Utrecht A 
second barrier treaty between England and the United Provinces 
was signed on Jan 30 1713, and a third treaty signed at Ant- 
werp on Nov 15 1715 clinched the matter Seven fortresses 
were to be garrisoned by a total of 35,000 men, three fifths of 
the cost being borne by the imperial government and the re 
mamder by the United Provinces 

The treaties were bitterly assailed by the Whigs, and after 
the accession of George I four of its Tory authors, Bohngbroke, 
Oxford, Ormonde and Strafford, were impeached for concluding 
It, the charges brought against them being that they had cor- 
responded with the queen’s enemies and had betrayed the honour 
and interests of their own country 

Bibliography— The text of the treaty of Utrecht is published as 
the ActeSt mimoires et autres pilces auihmilques concernant la paix 
dVtrecht (Utrecht, 1714-15) , and by C W von Koch and F Schdil 
in the Htstotre abrigie des iratUs (1817-1S) As far as it concerns 
the party polities of England, there is much about the peace m Dean 
Swift’s works also C Giraud, La Poh d* Utrecht (1847), I S 
Leadam Political Bhtorv of England lyoi^t^bo (1909), A W Ward 
m the Cambridge Modern EUtoryf vol v (1908), and the State 
Trials for the proceedings against the impeached EngUsb ministers 
But perhaps the most valuable work on the whole peace Is 0 Weber’s 
Der Prifde von Utrecht Verkandlungen zvnischen England, Frankretch, 
dem Kaiser md den Generalstaaten 1710-1713 (Gotha, 1891) 

UTT03O5TEE, a market town of Stalfordkhire, England 
Pop* of inban district (igai) 5,363 The town hes on high ground 
near the nvet Dove 

Uttmieter (W*otochesketd( , Uttoheikadkeir, Ufeester, Uttoxater) 
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formed part of the estates of Algar, earl of Mercia, at Domesday 
It was held by the king, later it passed to the Ferrers family and 
m the 1 2th century Earl Robert de Ferrers constituted Uttoxetcr 
a free borough Uttoxeter, with the rest of the honour of Tut 
bury, escheated to the Crown m 1266, it was regranted to Ed 
mund Crouchback, and belonged to the duchy of Lancaster until 
1625 

In 1308 Thomas, earl of Lancaster, obtained the grant of a fair 
on the vigil, day and morrow of St Mary Magdalene The market 
was the greatest m that part of England for cattle and provisions, 
The church of St Mary has a fine Decorated tower and spire, the 
rest of the fabric dates from 1828 Alleyn’s grammar-school was 
founded m 1558 At Denstone, 5 m N of Uttoxeter, is St 
Chad’s School 

UXBRIDGE, a market town in Middlesex, England Pop 
(1921) 3,394 Near the Grand Junction canal there are sawmills, 
and wharves for timber, coal and slates There are also flour 
mills, a brewery and engineering works Uxbridge is said to date 
from Alfred the Great, but is not mentioned m Domesday Here 
negotiations were begun, on Jan 30, 1645, between the commis 
sioners of Charles I and the parliament, but were broken off on 
Feb 22 A part of the “Treaty House ” in which they were car 
ned on, remains In 1647 the parliamentary headquarters were in 
the town It remained a garrison town until 1689 It was granted 
a market by Henry II 

UXBRIDGE, a town of Worcester county, Massachusetts 
Pop (1920) 5,384, 1928 local estimate 6,500 It is m a pic 
turesque region of low hills and small lakes The principal in 
dustry is the manufacture of woollen goods Uxbndge was 
divided from Mendon and incorporated as a town in 1727 

UXMAL, the rums of an ancient Mayan capital city of the 
new empire about 50 m S of Mcnda in Yucatan, Mexico, in 
89® 42' W and 20® 18' N It was one of those frontier Ma>an 
cities that did not rise to prominence until shortly before ad 
1000 when the League of Mayapan was formed with three cities, 
Mayapan, Chichen-Itza and Uxmil dominant in “the New em 
pire” of the Mayas With the earlier fall of the Old empire in 
Guatemala and southern Mexico the Itza established themselves at 
Chichen (The mouths of the Wells), the Cocom made Mayapan 
their capital, and the Tutul Xiu a kindred tnbe, settled at Uxmal 
The period subsequent to the formation of the League of Maya- 
pan constitutes the golden age of the New empire of the Mayas, 
when peace and plenty provided favourable opportunity for the 
development of trade and religion and science and art, particularly 
architecture Great stone temples and colonnades elaborately 
carved and ornamented rose m every city, religion flourished, 
the sciences, especially astronomy and mathematics, were fos 
tered, and a renaissance of culture held sway for over two cen 
tunes The buildings of this period at Uxmal surpassed those of 
the other cities in their grandeur and elegance When the New 
empire crumbled under internal dissension and the conquest of the 
Aztec-Toltec imperialists from central Mexico, about the middle 
of the 15th century, Uxmal succumbed with the rest, and it is 
reasonably certain that only vagrant tribes lingered about the old 
rums at the time of the Spanish conquest 

The region of the Uxmal rums, like most of Yucatan, is a dry 
grass savanna, m places rather heavily wooded as about Uxmal 
The relief is negligible, the terrain for the most part being as 
level as a floor, though a range of low hills hes between Uxmal 
and Ticul, the railway station about 20 m eastward The water 
supply of the city was furnished by “cenotes,” or welb, within 
the city, or by pools some distance to the west, now partly filled 
up and vanished, but m the rainy season so marshy as to be the 
breeding places of myriad mosquitoes that spread malaria, fever 
and disease It may have been some of the mosquito borne pes 
tilcnces that destroyed the Mayan civihzation 

The mam rums occupy an area not much over 160 ac , but out- 
lymg remnants indicate a residential district much larger, for 
which the central group, massive and extremely impressive, merely 
constituted the religious and civic nucleus The stone used m the 
structures is the pale, yellowish and reddish-grey limestone, 
obscurely marbled which was probably obtained not far from tht 
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City, though the quarry has not yet been definitely located The 
body of the walls and the framework of the temples is generally 
of fragmental stone set m a whitish mortar of excellent composi- 
tion made of lime burned in the neighbourhood The facings and 
ornaments are all cut exquisitely yet daringly, and in view of the 
fact that the Mayan artisans laboured without metal tools, the ex- 
cellence of their work is amanng The faces and edges are graved 
and hewn with perfect precision and the joints are m many cases 
so perfect as to conceal the mortar Much plastering was done, 
ind nearly all surfaces, and apparently even the intricate details 
of mouldings and sculptures were smoothed painstakingly by 
white plaster and finished in many colours 

The walls are massive averaging 3 ft in thickness, but in some 
rums 9 ft , approximately vertical on the exterior to the full height, 
ind to the spring of the arch inside 1 ew recesses or projections 
disturb the smoothness of the exterior walls, but elaborate orna- 
mentation relieves the monotony Rigid mouldings divide the 
walls into upper and lower zones, the latter faced with smooth 
stone except for a narrow band of design near the base, and the 
former, a development of the entablature, compositely graven and 
bordered by a heavy band of mouldings at the top The shoe- 
shaped coping stones held the level cement roof The corners of 
the buildings were square or rounded No windows or other open- 
ings admitted air or light (or mosquitoes) The doorways, con- 
hntd to the lower panel of the wall, were simply constructed and 
of medium to large size The jambs were faced with cut stone 
and the longer hntels were of zapote wood dressed square or par- 
tially so 

The buildings were generally long rectangular with one, or more 
usually two ranges of rooms, and as a rule these buildings were 
arranged m groups of four forming a quadrangle None of the 
buildings was over one storey m height, and nearly all were built 
on terraces or pyramids of varied ground plan and profile The 
rooms were high and spacious with vaulted ceilings formed of the 
usual wedge shaped arch built from horizontally laid stones cor- 
belled and bevelled with the slope Stairways were numerous, 
wide, steep and well built of cut stone 

hive principal buildings or groups of structures were the pyra- 
mid temple of the Magician crowning a majestic pyramid 80 ft 
high and 240 by 180 ft at the base, the Nunnery quadrangle 
composed of four large rectangular buildings enclosing a court, all 
on a terrace 300 ft square and 15 ft above the level of the plain, 
and all divided into numerous small rooms probably occupied by 
the priesthood, the Governor’s palace, an imposing structure set 
upon a triple terrace, and said to be tht most important single unit 
of its kind m America, the House of the Turtles, a smaller struc- 
ture distinguished by a fneze of sculptured turtles on the mould- 
ing, and the House of the Pigeons, a quadrangle like the Nun 
nery quadrangle, of which one building carnes a peculiar roof- 
comb of colossal size perforated by hundreds of openings which 
make it appear like a great dove cot and which may have been 
occupied by statues like the roof combs of Palenque Besides 
these a number of smaller or less important rums or groups of 
rums dot the locality and help to create a scene of ancient power, 
prosperity and culture, probably unsurpassed in Yucatan and 
certainly rivaled only by Mayapan and (ihichen Itza 

Bibliography —W H Holmes, Ancient Cities of Mexico, Field 
Columbian Museum, Anthropological Senes, Publication 8 pp 80-96, 
vol i , No I (WEE) 

UZ, a land, the scene of the story of the book of Job Its pre- 
cise location IS uncertain but the name m the Old Testament 
appears to be associated with three districts 

(1) Northern Mesopotamia , a district to which Uz son of 
Aram, is commonly referred (Gen x 23) 

(2) Damascus and the country lying to the south of it Jo- 
sephus (Antiq 164) commenting on Gen x 23, remarks that 
Uz founded Trachonitis and Damascus 

(3) Edom In Gen xxxvi 28, Uz appears in the genealogy of 
Seir in the land of Edom, and m Lam iv 21, Uz stands as a 
parallel to Edom 

The suggestion has been made that if the name is so wide- 
spread the explanation ma> be that it is tribal rather thin ter 


ritonal The transcription of the name m the Greek version sqg 
gests the Arabic Audk a well known deity, and might lyell be a 
tribal designation Lam iv 31 appears to be the sole passage, 
which gives a clear indication of locality, and it is emphatic for 
Edom 

See S R Driver and G Buchanan Gray, The Book of Job (1931), 
p xxvii seq (E Ro) 

UZBEK or UZBEG REPUBLIC, an administrative unit of 
Russian Central Asia, created in 1924 Area 186,251 sq kilo , 
pop (1926) 4,447,600 Afghanistan lies to the south, ^e Turkmen 
S S R to the west, Kazakstan to the north, and the Kirghiz 
A S S R and the Tadzhik A S S R to the east Its territory m 
eluding the Autonomous Tadzhik b S R and the mountain 
Badakshan autonomous area {qv) includes the oasis of Khwa 
rezm, Khorezm or Khiva, Samarkand and most of the former 
khanate of Bokhara with the Ferghana valley 

Physical Characteristics, — ^The region is an ancient centre 
of oasis cultivation dependent on irrigation from glacier fed 
streams which are fullest at the time of the melting snows and 
are thus peculiarly favourable to agriculture Its life depends on 
the Syr Darya, Amu Darya and Zarafshan rivers, on the spongy 
loess soil, and on the clear sunshine and heat of summer which 
combine to give rich harvests of gram and fruit to the cultivator 
The climate is continental, with little rain or cloud, and with in 
tense bright sunshine m the six summer months Extremes of 
temperature range between — 25® C and 47 5® C or more, the con 
trast being greatest m the plains and least m the hill regions The 
severe winter prevents the growth of perennials, but annuals 
flourish m the summer heat Rainfall is always inadequate, but 
varies greatly from year to year 

The Zarafshan feeds the oases of Samarkand and Bokhara, the 
former getting the first and freshest supplies It rises m a glacier 
in the Alai mountains of the Tadzhik A S S R and flows through 
a longitudinal valley with the Turkistan range to the north and 
the Hissar range to the south, its total length being 400 m and 
Its average gradient 21 feet per mile Formerly it reached the 
Amu Darya, probably near Charjui, but now 12 m of sand, the 
Sundukli desert which connects the Kyzyl Kum from the north 
and the Trans Caspian Kara Kum from the south, intervene and 
the river is lost in the creeping wind-blown sands which are slowly 
ad\ancing on the little town of Kara Kul, the last settlement dc 
pendent on the “gold strewer,” as the Zarafshan is called 

The Kara Darya and the Naryn m the north east unite near 
Namangan to form the Syr Darya and upon them depends the 
Ferghana valley with Andijan, Marghclan, lerghana, Khokand 
and Khojent Tashkent lies to the north on the Chirchik tnbutary 
of the Syr Darya A short portion of the Amu Darya forms the 
southern boundary of Uzbekistan and receives the right bank 
Surkhan tributary, the river then flows northwest through the 
Turkmen S S R until it re enters Uzbekistan and feeds the oasis 
of Khiva {qv) now suffering from difl&culties caused by the in 
creasing desiccation of the region and from the perpetual eastward 
shift of the river on its course to the Aral sea Formerly the river 
entered the Caspian by the Sary kamysh depression and the oasis 
was then much more prosperous Desert everywhere encroaches 
on the oases, in the north east the famine steppe or Bak pak dala, 
with its salty dark grey clay soils, approaches close to Khojent 
The Kara Darya and Naryn bring down vast quantities of sand 
which IS deposited near their banks and especially oti the banks 
of the Syr Darya, m the region where it cuts its way through the 
Khojent Ajar ridge 

Under the influence of the south westerly winds this Vast ex- 
panse of sand everywhere steadily encroaches on cultivated lands 
In the north west the Kyzyl Kum is advancing towards the 
Kamimikh district, and the oasis of Khiva lies between the Kyzyl 
Kum and the Kara Kum deserts Even m the fertile Ferghana 
valley there are stretches of rubble and stony, as well as of sandy, 
desert The whole area is undergoing geological change, rivers 
have changed their courses and lakes their outlines, white in some 
cases they have dried up altogether Traces of dned-up lakes and 
of river beds which were the mam arteries of prosperous regions 
within the penod of written history, are evident Bokhara and 
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Khiva owe part of their decay to this gradual desiccatioh Earth* 
quakes occur, more especially on the line from Khojent to 
Vyemyi (Alma-Afa) m the Kazakstan A S S R In some regions, 
especially m the Urta Chul district between the western slopes 
of the Hissar range and the Amu Darya, there is stony steppe 
land, and steppe surrounds some of the oases and thus lessens 
the advance of sand 

The jumper is common on the hill regions and poplars and 
willows grow by the streams The Russian government estab- 
hshed a plant testing station to select shrubs to plant by the rail* 
way and thus prevent it becoming sand-covered and at Marghelan 
there is a government forest station from which poplars and other 
young trees are distributed to cultivators, the qmck growth of 
the poplar making it specially suitable for planting round orchards 
and fields The former praine fauna of the steppe regions is giving 
way to the drought resisting plants of the semi-desert steppe, 
among these the saxaul scrub is particularly useful m a region 
deficient in fuel 

Agriculture — ^During the civil wars and disorders following 
the 1917 revolution the irrigation canals, which need constant 
cleaning and repairing, were neglected, and the sown area much 
diminished This period was followed by a complete disorganiza- 
tion of the former system of water distribution, a disaster where 
every drop of water is precious Only in 1925 was order restored 
and a new system introduced, based largely on the confiscation of 
water rights from former wealthy owners, and the redistribution 
under government control of water and of land from the large 
estates In a region where life was based on tribal and traditional 
systems, with recognition of the chieftain as owner and controller, 
this change, following on the disorders of civil war, has made hfe 
difficult, especially as most of the inhabitants are illiterate and 
therefore find new laws particularly difficult to understand 
However the age long skill of the cultivators, pnmitive though 
their methods may be, and the great fertility of the region, have 
resulted in the revival of agnculture and in 1926-27 about 70% 
of the pre war area was again under cultivation 

The Russian government attaches particular importance to 
cotton cultivation for the supply of raw matenal to the cotton 
factories of the Moscow region Efforts are therefore being made 
to discourage the growing of nee, which demands a great deal of 
water, only on the left bank of the Chirchik m the Tashkent area 
can rice be cultivated without loss of water to other crops Cotton 
from Uzbekistan, and especially from the Ferghana and Andijan 
district, supplied 40% of the requirements of the Russian cotton 
mills in 1926-27 The number of small cotton cleamng workshops 
has been reduced and larger centres now give a greater output, 
thus 47 centres gave i of the output of 200 centres which existed 
in 1913 In 192^27 a large cotton factory was built with 40,000 
spindles and another is under construction which will have 60,000 
These are the first textile factories m central Asia and their con- 
struction will, it is hoped, supply Siberia with cotton goods at 
cheaper rates than the European factories because of lessened 
transit costs In 1926 a cement factory was opened at Khilkov for 
the same reason The railway linking central Asia with the trans- 
Siberian fine IS being pressed forward rapidly, for this develop- 
ment of cotton growing has made the local gram supply insufficient 
and the republic will depend more and more on imported Sibenan 
gram Hydro electric energy for the cotton industry is planned 
and a station at Boz Su to supply Tashkent is already working 

The impact of industrialism on this region of immemonal tradi- 
tion is already felt, especially among the women, some of whom 
have abandoned the veil and have formed co-operative clubs, 
especially in Tashkent and Samarkand Other products are wheat, 
lucerne, maize, sorghum barley, melons, cucumbers, fruits, vines, 
oilseeds, millet and opium poppy The almond is common in the 
Ferghana valley In the small areas not dependent on irrigation, 
wheat and barley are the chief crops In 1925 a government grant 
was made for the introduction of more modem agricultural imple- 
ments, especially for cotton cultivation and for new irrigation 
sch^es and the rapid mcrease of yield between 1925 and 1928 
indicates that^ granted settled conditions, agnculture should 
develop m ^ remarkable way in the next few years Stock raising 
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of sheep, goats, working cattle, horses, camels, asses, mules and 
pigs forms an important item among the nomad and semi nomad 
tribes It suffered even more severely than cultivation during the 
civil war, partly because of the commandeering of horses for 
army purposes and of the slaughter of sheep during the food 
shortage, but also because many herdsmen crossed the frontier 
dunng the troubled times Even by 1927 the number of animals 
was barely 70% of that in the pre war period and the number of 
horses is ‘!till markedly below normal Silkworm breeding is an 
old and important occupation 

The republic has some mineral wealth, little developed as yet 
Naphtha near Ferghana gives an annual output of about 28,000 
tons and coal, formerly exploited by peasants in a primitive way 
but now under government control, yielded 10 1 000 tons from the 
mountains near the town of Andijan This development is dut to 
the efforts of the Soviet government to encourage local supply so 
as to leave the Donetz coal for the factories m European Russia 
Ozokerite is worked m Ferghana and its output in 1926-27 ex 
ceeded that of 1913 Radioactive ores have been found at Tyuya 
Muyun in the Ferghana valley and are being exploited Iron, 
silver, lead and copper are mined by the peasants for local use, 
but have little economic importance 

Industry and Communications —Peasant industries every- 
where supply local needs and supplement mcome They include 
the making of clothing and of felt for the tents of the herdsmen, 
of leathern bottles and shoes, paper, woollen and silk goods (in 
eluding carpets and shawls) and metal goods Dried fruits are an 
important export Brick making is unnecessary, for the loess, 
owing to its lime content, hardens and loess mud huts are common 

Many types of life are found within the republic There still 
exist some purely nomadic herdsmen seeking different pastures 
according to opportunity, but their numbers are rapidly dimmish 
mg, others are semi nomads with fixed summer and winter 
quarters In the foothills there is some mixed farming with cattle 
raising and gram cultivation dependent on ram, while m the oases 
there is intensive gram and fruit cultivation under irrigation 

City hfe, with ancient trading bazaars and more recent begin- 
nings of factory industry, is well developed Tashkent has a popu 
lation of over $00,000, Samarkand of Over 100,000, while Naman 
gan, Andijan and Khokand have between 60 and 70 thousand 
inhabitants Marghelan Bokhara and Khojent are between 

37.000 and 46,000 Khiva is much reduced and has less than 

20.000 inhabitants For an account of the ancient importance and 
present conditions of these famous cities see the separate articles 
on them It should be noted that all, with the exception of Khiva 
are on the railway, a vital factor in their revival The two mam 
lines are the Orenburg Tashkent and the line from the Caspian 
which meet at Tashkent A branch goes along the Ferghana valley 
with a north and south loop from Khokand, and a branch from 
Bokhara goes south to Termez on the Amu Darya with a loop 
which will ultimately reach Samarkand Air communication is 
an important development since the revolution and Tashkent 
Samarkand, Termez and Diushambe are linked by regular air 
services and fortnightly services from Diushambe through Kulyab 
to Sarai on the Afghan frontier are planned There is no railway 
to Diushambe and the road is difficult, so that the value of this 
air hnk which brings Diushambe into touch with Tashkent and 
the railway by a six hours* flight cannot be overestimated In this 
region of sharp contrasts, the camel caravan still crosses the desert 
and depend^ on wells which yield somewhat salty water or on the 
rare fresh water spnngs 

The Population diminished markedly dbring the civil war 
The most densely peopled regions are the Andijan and Ferghana 
districts and the Tashkent and Khiva oases The total population 
of the latter oasis is little more than that of Tashkent aty 

Uzbegs form about 74%, and other nationalities include Tad- 
zhiks, Russians, Ukrainians, Kazaks, Kirghiz, Arabs and Jews 
The latter are possibly descendants of Jewish prisoners brought 
here by Assynan and Babylonian kings They speak Persian, but 
retain their ancient customs and are known as Bukhara Jews, be 
cause of the numbers in that city The name Uzbeg dates back 
to the reign of Uzbeg Khan, a chief of the Golden Horde, who 
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died in 1340 and who introduced Islamism among his subjects^, his 
corns have been found minted at all the towns of the Horde which 
struck money up to that date Before the Mongol invasion, the 
Turks, of whom the Kazaks, Uzbegs, Turkmens and Osmanli are 
the four chief groups, occupied Dzungaria and the Mongolian 
desert The great effect of the Mongol invasion was to push the 
Turks westward, and it was apparently Turkish tribes who adopted 
the name of Uzbeg from their Mongol ruler who introduced 
Islamism The term Uzbeg is used by 14th and 15th century 
writers to indicate Mohammedan as opposed to Shamamstic Turks 
Klaproth gives four divisions of the Uzbegs, the Naiman, Kip- 
chak, Kungrad and Mangut The Kunkurats or Kungrad^ were 
driven from their original home near Lake Dalai Nor by the 
Mongols, and their name survives in the town of Kungrad on the 
Amu Darya delta The Kipchaks form an important element in 
Khokand, while Tatar Uzbegs predominate in Khwarezm, where 
they founded an independent principality but allowed the Sart and 
Turkmen cultivators to remain In the isth century Timur 
defeated the Uzbegs and sacked Samarkand, but the struggle 
between the Uzbegs and the Kalmucks m the early i6th century 
resulted in the former again occupying Samarkand 
The Uzbeg (Jagatai Turkish) tongue, though closely related to 
Turki, seems to have had a separate origin and development 
Various indications connect it with the old Uighur dialect found 
in the Kudatku Btltk (a d 1070) , an Uzbeg tribe in the Andijan 
district is called Uighur At the present time, mainly as a result 
of the long illiteracy of the general population there are numerous 
U/beg dialects, the four chief being those of Bokhara Samarkand, 
Ferghana, Tashkent and Khiva, others being those of the moun 
tain Uzbegs, of the Kashka Darya and Surkhan, the Afghan and 
the Kashgar districts Their variety reacts to-day by adding to the 
difficulties of education 

So much admixture of Mongol and Turk and original cultivators 
of the oases has gone to produce the Uzbeg that the physical type 
IS by no means uniform The different proportions of Tadzhik, 
Sart, Persian and Afghan blood, as of Mongolian and Turkish, 
have led travellers to give most diverse accounts of the physical 
type of the Uzbegs The Kuramas of the Chirchik (Tashkent 
district) seem to have much Kazak blood The name Sort, from 
old Turkish to minder , is found m the Kudatku Btltk m the sense 
of merchant as opposed to nomad and then indicated an Iranian 
people In later times it denominated the original Iranian culti- 
vators and ultimately has been used loosely of the peasant culti- 
vators in the oases , it has no strict ethnological significance The 
Persian speaking Tadzhiks were the aboriginal cultivators of the 
fertile parts of Turkistan rihd are tall and dark, with straight 
noses and much facial hair They form a striking contrast to their 
Mongol and Turkish neighbours and are specially numerous m 
the towns I or the history of the struggle between Turk and 
Mongol and Persian m this region and the varying fortunes of the 
khanates see H Howorth, The History of the Mongols (1876) 
History. — One of the earliest records of relations with Russia 
IS the sending of envoys by the Uzbegs of Khiva to Tsar Feodor 
(1584-1598) In the previous reign an Enghsh merchant Jenkm 
son travelled to Bokhara Ivan IV (1533-1584) having granted 
an English company trading rights with Persia Khiva was for 
long a slave market where in the iSth century as many as 10,000 
Russian and Persian slaves sold in its markets by Kazaks, Turk- 
mens and Kalmucks were working m the fields and on the irriga- 
tion canals The Uzbegs became less hostile to the Russians after 
Peter the Great’s csgupaign against their enemy, Persia, though 
a force which he sent against Khiva was annihilated 
In the 19th century Russian saentists and travellers visited the 
region, among whom was the famous Russian geographer Semenov, 
later called Semenov-Tian Sbansky In 1847 Russian troops estab 
lisbed a fort on the Sea of Aral at the mouth of the Syr Darya and 
in 1853 a steamer was launched in the hope, which was not ful- 
filled, owing to navigation difficulties, of establishing trading com- 
munication with Ferghana In 1853 Ak Metcbet (Perovsk) was 
captured and in X864 Tashkent was occupied by the Russians, and 
two years later Khojent fell In 1867 General Kaufmann was 
appointed governor of the newly created Turkistan province and 


m the nelt year Samarkand was captured In XS70 the emir of 
Bukhara submitted to the Russians, since Bukhara is entirely 
dependent on Samarkand for its water supply* a strugfi^le would 
have been disastrous Khiva, however, secure m her desert fast 
nesses, still defied the Russian power A Russian expedition uhder 
General Perovsky in 1869 was compelled to retreat by the difficult 
winter conditions m the Ust Urt plateau desert, with a loss of 
3,000 men and most of the transport animals In 1873 0 triple 
attack from Tashkent, Chdushliar and Orenburg was organized 
and the city was captured Khiva and Bukhara remained nomi 
naily independent vassal states of Russia until the 1917 revolution 
Soviet Govefsmieiit«-^After that year they declared them 
selves independent repubhes and treaties with the Soviet govern 
ment m 1920 and 1921 were signed in which their independence 
was recognized Their form of government, however, was not 
socialist and soviet m type and civil war, complicated by the 
intense rehgious feeling of these Sunnite Mohammedan peoples, 
broke out Finally in 1924, after prolonged civil fighting and dis 
order, the two repubhes disappeared and were merged m the 
Uzbeg S S R The creation of the new republic does not, however, 
imply a unity of feeling among its subjects The Uzbegs them 
selves are divided into about 80 tribes with varying branches that 
bear at least 150 different names The other races noted above 
complicate the problem and the difference of speech, custom and 
type of hfe will make amalgamation a slow and difficult process, 
and the difficulty is increased by the poor school provision 
The gulf between the materialist view of the Soviet govern 
ment and the religious fanaticism of the Sunnite Mohammedans, 
especially of the town centres, will not be bridged quickly, though 
the first vigour of the Soviet attack on the Islamic faith has died 
down and many children in this region attend Mohammedan 
schools or madrasas The encouragement of publication in the 
vernacular and of research in the institutes of Tashkent especially 
is produemg a scientific and literary outlet for the more cultured 
Turkish peuples and the adoption of the Latin senpt in place of 
the more difficult Arabic makes for the increase of hteracy, with 
an ultimate possibility of improving sanitary and social conditions 
uzfes, a town of southern France standing on a height above 
the Abon Pop (1926) 3,688 Uz^s, the seat of an episcopal see 
from the 5th century to 1790, has a cathedral flanked by a 12th 
century round tower of five storeys The Duch6 preserves a 1 2th 
century donjon, the mam bmlding, flanked by a Gothic chapel, is 
Renaissance in style 

UZiCE, the capital of the Uiice department of Serbia, Yugo 
slavia Pop (1921) 4,893 UiJice (meaning ‘*the narrow places”) 
IS built m a narrow, lonely glen, 1,385 ft above sea level, on a 
stream spanned by two mediaeval stone bridges Though poor. 
It has a well-built school, in the entrance to which is a Roman 
altar stone, and also a girls^ school where weaving is taught The 
surrounding heights produce excellent tobacco, and there are hnen 
and cotton mills Commerce is retarded by the bad roads 
In the 13th century Uiice was the seat of St Sava, the first 
archbishop and patron saint of Serbia 
U2ZIAH, more correctly called Azanah, was seated on the 
throne of Judah m succession to his father Amaznh by popular 
choice at the age of sixteen (2 Kings xiv 21 sq , xv 1-7) The 
records assign to him a reign of fifty-two years, covering roughly 
the first part of the 8th century b c , but dunng part of this time 
his son Jotham, who succeeded him c 740 b c , acted as regent, 
because Uzziah had become a leper He was for some years con 
temporary with Jeroboam II of Israel, and both kingdoms flour 
ished Uzziah repaired the walls of Jerusalem and recovered and 
rebuilt the port of Elath on the Gulf of Akaba The account of 
his military reorganization and successful campaigns in 2 Chn>n 
icles xxvi 18 probably not without histone basis The Chronicler 
explains his leprosy as a punishment for infringing priestly 
prerogatives A certain Aznau of Yaudi appears in the inscrip 
tions as leading a combination against Tiglath Pilcser III c 7 i 9 
It has been contended that the reference is to Aiariajl of Judah 
Despite the striking coincidence of names, it seems pfobable that 
the leader was king of Y’dl, a small independent kirigdom 
tioned in the Aramaic inscriptions found at Zenifrli (W L W ) 
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The history of this letter is identical with that of 
U, from which it was not differentiated till the 
J5th to 17th century The letter passed out of 
Latin having a majuscule pointed form V and a 
minuscule rounded form tju and doing duty for 
two sounds, the high rounded vowel (English 00) 
and the voiced labial spirant (English v) The consonantal sound 
was that most usually occurring when the letter was mitial, m 
which position the majuscule form V would most generally be 
used Thus the pointed form V became identified with the con- 
sonant, the rounded form with the vowel A minuscule v and a 
majuscule V were then adapted as required (B F C A ) 
VAAL, a river of South Africa, chief affluent of the Orange 
(qv) It nses at an elevation of over 5,000 ft above the sea in 
the Drakcnberg mountains, of the Transvaal, about 170 m in a 
direct line west of Delagoa bay It flows in a general S W direc- 
tion, with a markedly winding course, across the plateau of inner 
South Africa, joining the Orange m 29® 3' S , 23® 36' E The 
river valley is 500 m long, the length of the river bang 750 m 
The first considerable tributary is the Klip (80 m long), which 
nses m the Drakenberg and flows N W , its junction with the 
Vaal being m 27® S , 29® 6' E , 12 m S W of Standerton From 
this point to the eastern frontier of the Cape the Vaal forms the 
boundary between the Orange Free State and the Transvaal The 
river is usually shallow and is fordable at many places, known as 
drifts But after the heavy summer rams the stream attains a 
depth of 30 or more feet At such times the banks, which are 
lined with willows and m places very steep, are inundated As a 
rule little water is added to the Vaal by its tributaries On the 
north the basin of the Vaal is contracted by the Witwatersrand 
and the Magaliesberg ranges, and its tnbutanes are few 
The Mooi nses in the Witwatersrand west of the KUp and, after 
runmng almost due S 75 m , unites with the main stream about 90 
ra below Vereeniging In its course through Gnqualand West, the 
Vaal flows in a wide rocky channel, with banks 30 ft high, through 
an alluvial plain rendered famous m 1867-70 by the discovery 
of diamonds m the bed of the nvcr and along its banks The 
diamonds are washed out by the water and found amid debns of 
all kinds, frequently embedded m immense boulders The last 
affluent of the Vaal, the Riet river, rises in the Beyers Bergen 
S E of Reddersburg and flows N W 200 m through Orange tree 
Slate, being joined, a mile or two within the Cape frontier, by the 
Modder river (175 m ), which nses m the same district as the 
Riet but takes a more northerly course The united Riet-Modder 
joins the Vaal 18 m above the Orange confluence 
The name Vaal is a partial translation by the Dutch settlers of 
the Hottentot name of the river — Kai Ganep, properly Ganb 
(yellow water) which refers to the clayey colour of the stream 
The Transvaal is so named because the first white immigrants 
reached the country from the south by crossing the Vaal 
VAAXPENS (dusty-bellics), a little-known nomadic people 
of South Afnca, who lived m small groups in the Zoutpansberg 
and Waterbeup districts of the Transvaal, especially along the 
Magalakwane river The Vaalpens were so called by the Boers 
from the dusty look of their bodies, due, it is said, to their habit 
of crawling along the ground when stalking game But their true 
colour was black In height the men averaged about 4 ft , f e , 
somewhat less than the shortest Bushmen The Vaalpens lived 
entirely by hunting and trapping game, and dwelt in holes, caves 
or rock-shelters They wore capes oit |kins» and procured the 
few implements they needed m exchange for skins, ivory or os* 
trich feathers Their speech was full of clicks 
YACAEfiSClL this name) according to tradition, of one of 
the oldest noble lamilies m Walachia The first member of 
historical hnportiuice was Ian ache (b 1654), the grand treas- 
urer of Walachia, who was killed with his master, Prince Bran- 


covan in Constantinople, 1714 , His grand'^on through his son 
Stephan, also called Ianache (or *TnakiUa the Ban,’’ 1730- 
1796), started a line of Rumanian scholars and poets, he was 
the author of the first known Rumanian grammar in the ver 
nacular, prmted m 1787 While in exile in Nicopohs he wrote 
the contemporary history of the Turkish empire in two volumes 
(1740-99) He was also the first to attempt Rumanian versi 
fication Greater as a poet is his son Alecu (Alexander), who 
died as a prisoner m Constantinople m 1798 In 1796 a collec 
tion of his poems appeared in Rumania His brother Nikolaes 
(d 1830) also wrote some poems, but they remained m ms until 
i860, when they were published 

By far the greatest member of the Vacaiescu family in the 
male fine was Iancu (1786-1863), the son of Alexander An 
ardent patriot, he sided with the national movement in 1821, 
and assisted in establishing the Rumanian theatre, translating 
many books and plays from German and French into Rumanian, 
notably the Britanmcus of Corneille, a literary event of no small 
importance at the time He inaugurated modern Rumanian 
poetry In 1830 appeared his first volume of verse He died 
m 1863 A niece of Alexander is the gifted writer Elena Vaca 
RESCU (Helene Vacaresco), maid of honour to the queen of 
Rumania, and Rumanian delegate to the League of Nations, who 
inherited the poetical talent of her family and has enriched Ru 
nunian literature with her Bard of the Dimbovitzaf and other 
poems and novels in Rumanian and m French, including Chants 
d^Attrore, which was crowned by the French academy, VAme 
Sereme, and Rumanian Ballads^ which obtained the Pnx Jules 
Favre at the French academy (MG) 

VACARIUS (1120-1200?), Italian civilian and canonist of 
the school of Bologna, the first known teacher of Roman law in 
England, was brought to Canterbury, possibly by Becket, together 
with a supply of books upon the civil law, to act as counsel 
(caustdteus) to Archbishop Theobald in his struggle, which ended 
successfully in 1146, to obtain the transfer of the legateship from 
the bishop of Wmcliester to himself We next hear of Vacarius 
as lecturing at Oxford, m 1149, to “crowds of rich and poor,” and 
as preparing, for the use of the latter, a compendium, in mne 
books, of the Digest and Code of Justinian It became a leading 
text-book at Oxford, and its popular description as the Liber 
pauperum gave rise to the nickname paupenstae applied to Ox 
ford students of law Nearly complete mss of this work are 
still in existence, notably in the cathedral libraries at Worcester 
and Prague and in the town library at Bruges I ragments of it are 
also preserved in the Bodleian and m several college Iibranes at 
Oxford Stephen suppressed the teaching of the civil law and 
ordered the books on it to be destroyed, but after Stephen’s 
death it flourished again The same year (1154) Roger de Pont 
I’Evcque, a colleague of Vacarius at Canterbury, was made arch 
bishop of York, and took Vacarius with him as legal adviser and 
ecclesiastical judge He is last heard of in 1198 It is doubtless 
to the second half of the life of Vacarius that the composition 
must be attnbuted to two works the ms of which, formerly the 
property of the Cistercian abbey of Biddleston, is now m the 
Cambridge university library 

Bibuooraphy — Most of the original authonties are tcxtually set 
out and annotated by Prof T E Holland m vol 11 of the Oxford 
Historical Society* 5 Collectanea (1890) Wenck, m his M agister 
Vacarms (i8ao), prints the prologue, and a table of contents of the 
Liber pauperuntt from a ms now lost f Maitland in the Law 
Quarterly Review^ xiii , pp 133, 270 (i897)» gives a full account ot 
me Cambridge mss , printing in extenso the Summa de matnmonio 

VACCINATION, the terra onginally devised for a method 
of protective inoculation against smallpox, consisting m the in- 
tentional transference to the human being of the eruptive disease 
of cattle called cow-pox {vacctma) The discovery of vaccination 
is due to Dr Edward Jenner (<7v), whose investigations were 
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first published m 1798 in a pamphlet entitled An Inqutry mto 
the Causes and Ejects of the Vanolae Vacctnae^ etc His first 
case of vaccination (May 1796) was that of a boy, whom he m- 
oculated m the arm with cow pox matter taken from a sore on 
the hand of a dairymaid, who had become infected with the dis- 
ease by milking cows sulfermg from cow pox It was apparently 
in 1798 that he made his first attempt to carry on a strain of 
lymph from irm to arm 

In applying to cow pox the terra “vanolae vaccinae,” Jenner 
express d his belief that this disease was small pox of the cow 

As the outcome of much exfienmental work it may be definitely 
stated that small pox lymph especially if obtained from the pri- 
mary vesicle of a case of the inoculated form of the disease, by 
passage through the system of the calf becomes depnved of its 
power of causing i generalized eruption, while inducing at the site 
of inocuhtion a vesicle indistinguishable from a typical vaccine 
vesicle, and more important still that when transferred again 
to man, it his by such treatment completely lost its former 
variolous character Such being the case, it is usually considered 
that cow pox or nther that artificially inoculated form of the 
disease which wc term vaccinia, is variola modified by transmis- 
sion through the bovine animal 

The cause of vaccinia is a filter passing virus {qv) more re- 
sistant to the germicidal effects of glycerine than ordinary mi- 
crobes Advantage is taken of this fact in the method devised 
by S Monckton Copeman, and now employed officially in England, 
on the Continent and in America, for ensuring the bactenological 
purity of vaccine lymph 

In 1889 an English Roval Commission on vaccination was ap 
pointed The evidence given was pubfished at intervals in a senes 
of Blue books, and in August 1896 the final report made its ap- 
pearance As regards the effect of \accmation in reducing the 
prevalence of, and mortality from, small pox, the following con 
elusions were arrived at, with two dissentients ‘(i) That it 
diminishes the liability to be attacked by the disease (2) That it 
modifies the character of the disease and renders it (o) less fatal, 
and {h) of a milder or less severe type (3) That the protection 
It affords against attacks of the disease is greatest dunng the 
years immediately succeeding the operation of vaccination It is 
impossible to fix with precision the length of this period of highest 
protection Though not in all cases the same, if a period is to be 
fixed, It might, we think, fairly be said to cover m general a period 
of nine or ten years (4) That after the lapse of the period of 
highest protective potency, tht efficacy of vaccination to protect 
against attack rapidly diminishes, but that it is still considerable 
in the next quinquennium, and possibly never altogether ceases 
(S) That its power to modify tht character of the disease is also 
greatest in the period m which its power to protect from attack is 
greatest, but that its power thus to modify the disease does not 
dimmish as rapidly as its protective influence against attacks, and 
its efficacy, dunng the later periods of life, to modify the disease 
is still very considerable (6) That re vaccination restores the 
protection which lapse of time has diminished, but the evidence 
shows that this protection again diminishes, and that, to ensure 
the highest degree of protection which vaccination can give, the 
operation should be at intervals repeated (7) That the beneficial 
effects of vaccination are most experienced by those m whose 
case It has been most thorough We think it may fairly be con- 
cluded that where the vaccine matter is inserted in three or four 
places, it is more effectual than when introduced mto one or two 
places only, and that if the vaccination marks are of an area of 
half a square inch, they indicate a better state of protection than 
if their area be at all considerably below this For the evidence, 
statistical or otherwise, on which these conclusions are based, the 
Reports of the Royal Commission should be consulted 

Efficient Vaccination — ^The clinical activity and bacterio- 
logical purity of the lymph employed for vaccination, the skilful 
performance of the operation itself, the making of an adequate 
number of insertions of lymph over a sufficient area, the observ- 
ance of strict asepsis, at the time of vaccination and until the vac- 
cination wounds are soundly healed — ^all these are essential to “effi- 
cient vaccination Certain principles are generally recognized, and 


for publlfc vaccinators, whose work comes under government 
inspection, instructions on these several points are presenbed 
The lymph universally employed m Great Britain is glycennated 
calf lymph, the use of which has entirely superseded, m public 
vaccinations, the arm-to-arm method Glycennated lymph, under 
proper conditions, usually retains its potency for many weeks or 
months, but is liable to become gradually weakened, and even 
eventually to become inert 

There exists no official definition of what constitutes a “sue 
cessful vaccination ” The standard long ago laid down by the 
Local Government Board — the production, namely, of a total 
area of vesiculation of not less than half a square inch, divided 
among four separate vesicles or groups of vesicles, not less than 
half an inch from one another — ^has for the most part proved 
easily attainable m practice, and should be aimed at in private 
as in public work 

Alleged Injurious Effects. — In a certain small proportion of 
cases vaccination has been followed by various inflammatory 
complications, which are not peculiar to vaccination, but con 
stitute the danger of any local lesion of the skin, however caused 
A few authenticated cases have been recorded in which there was 
reason to believe that syphilis was conveyed by arm to arm vac 
cination Tubercle m its various forms and leprosy have also 
been included in the list of possible complications of vaccination, 
though without any sufficient proof The employment of glycer 
mated calf lymph obviates these dangers for even if tubercle 
bacilh or the streptococcus of erysipelas were by chance present in 
the lymph material when collected it has been found experi 
mentally that they do not survive prolonged exposure to the 
action of a 50% solution of glycerine in water Leprosy and 
syphilis are not communicable to the calf In view of the fre 
quency of various skin eruptions in infancy, it is to be expected 
that m a proportion of cases they will appear during the weeks 
following vaccination Eczema and impetigo in particular have, 
post hoc, been attnbuted to vaccination, but no direct connection 
has been proved to exist between the operation and the occurrence 
of these disorders Of a different order is the post-vaccinal en 
cephalitis described by Turnbull and McIntosh at the British Med 
ical Association meeting m July 1928 The condition has been 
noticed m some hundreds of cases and manifests itself on the 
average 10-14 days after vaccination as headache, delirium, pare 
SIS and ultimately coma and death in fatal cases 

Legislation — ^Legislation making vaccination compulsory was 
first introduced in Bavaria (1807), Denmark (1810), Sweden 
(1814), Wurtemburg, Hesse and other German states (1818) 
Prussia (1835), the United Kingdom (1853), German empire 
(1874), Rumania (1874), Hungary (1876), Serbia (1881), Aus 
tria (1886) But m many cases there had been earlier provisions 
indirectly making it necessary In the same way, where there is 
no compulsory law there are government facilities and indirect 
pressure, apart from the early popularity of vaccination which 
made it the usual practice In the United States there is no federal 
law, but many of the separate states make their own compulsion 
either directly or indirectly, Massachusetts starting in 1809 

The benefit of vaccination proved itself in the eyes of the 
world by its apparent success in stamping out small pox, but 
there continue to be people, even of the highest competence, who 
regard this as a fallacious argument — post hoc, ergo propter hoc 
In addition they point to the dangers enumerated above as reasons 
for their opposition to the practice and insist that the diminution 
of small-pox is due to improved general hygiene and segregation 

The cause of “anti vaccination” has had many followers m 
England, and their persistence has had important effect m Enghsh 
legislation Under the provisions of the Vaccination Act 1898, the 
Vaccination Order (1898) of the Local Government Board and 
the Vaccination Act 1907, numerous changes m connection with 
vaccination administration and with the performance of the opera 
tion were introduced, |n addition to the supersession of arm 
to-arm vaccination, by the use of glycennated calf lymph Thus, 
whereas by the Vaccination Acts of 1867 and 1871 the parent or 
person having the custody of any child was required to procure 
its vaccination within three months of birth, this penod by the 
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act of 1898 was extended to six months Agam» parents were 
relieved of any penalty under the compulsory clauses of the Vac- 
cination Acts who afforded proof tW they had, within four 
months of the birth of a child, satisfied a stipendiary magistrate, 
or two justices m petty sessions, that they conscientiously 
believed that vaccmation would be prejudicial to the health of the 
child Moreover, the public vaccinator was now required to visit 
the homes of children for the purpose of offenng vaccmation with 
glycennated calf lymph, “or such other lymph as may be issued 
by the Local Government Board Much good has arisen from 
the substitution of domicihary for stational vaccmation 
There have naturally been some curious discussions before the 
magistrates as to what is “conscientious*' or not, but the operation 
of the so called “conscience clause’* has tended to the more 
harmonious workmg of the Vaccination Acts, though at the cost 
of a high proportion of unvaccmated persons in some towns of 
England The act of 1907 repeals sec 2 of the 1898 act and sub 
stitutes for the certificate of a magistrate a statutory declaration 
before a commission for oaths By the same act the penalty, 20 
shillings, for failing to have a child vaccinated is abohshed With 
slight variations the same holds good for Scotland 
On July 31, 1928, there was published as a large Blue Book 
(Stationery Office, Cmd*3i48) the report of the committee set up 
by the minister of health to inquire and report from time to time 
on various matters connected with vaccination The committee 
consisted of medical men, under the chairmanship of Sir Hum 
phry Rolleston, and made several recommendations, the most im- 
portant of which from the public point of view is that they 
consider “it is expedient now to make a trial of vaccmation in one 
insertion m a manner calculated to produce as little discomfort 
as possible, and to urge strongly the necessity for re vaccination 
m like manner at stated intervals ** 

Authorities — Acland, ‘ Vaccinia, AUbutt and Rolleston, System 
of Medicine (1906) , Baron, Life of Jenner^ Henry Colburn (London 
1838) , Copeman, Vaccination Its Natural History and Pathology 
(Milroy Lectures) (Macmillan, London, 1899) , “Modern Methods 
of Vaccination and their Scientihc Basis,** Trans Royal Med and 
Chtr Society (1901-02) , M‘Vail “Criticism of the Dissentient Com 
missioners’ Report,” Trans F ptdemiological Society (1897) Reports 
of the Royal Commission on Vaccination (1889-1896) , “The History 
and Effects of Vaccination,” Edinburgh Review ^ No 388 (1899) , 
Vaccination Law of German Empire (Berlin, 1904) T D Acland, 
Vaccination in Man, a clinical study, Allbutt and Rolleston Svst of 
Med 2nd ed London, 1906, 11 , part i, pp 665-746 
VACCINE THERAPY This consists m the introduction 
into the body of 1 suitable vaccine, in order to stimulate the tissue 
cells to elaborate a sufficiency of specific antibodies to resist the 
subsequent invasion of a particular micro organism , or in the 
case of an already infected individual to prevent the further multi 
plication and diffusion of the invading bacterium — ^in other words, 
to establish a condition of active immunity 
To Edward Jenner belongs the credit of exploiting the use of an 
attenuated virus for the production of an active immumty to 
smallpox, and originally the term “vaccine” was restricted to the 
virus of smallpox as altered by its passage through the bovine 
species, in which it gives rise to cow pox or vaccinia Pasteur then 
applied the principle to the prophylaxis of bacterial infections and 
Almroth Wnght expanded it to embrace not only the prevention 
but also the treatment of microbial disease Consequently, the 
word “vaccine’^ now includes suspensions of bactend cells and 
emulsions of bacterial protoplasm, which when introduced into 
the human economy result in the formation of speafic antibodies 
In either case the plan adopted was to inject successive quanti 
ties of bacterial protoplasm derived from artificial cultures of 
the particular micro organism under study In the initial stages 
of the process these cultures are usually modified by some physical 
agent, such as heat, in order to attenuate or destroy the virulence 
of the microbe For instance, Pasteur vaccinated sheep with 
cultures of the anthrax bacillus which had been attenuated by 
growth at a temperature (41® C) some degrees above the optimum, 
to protect them against the natural disease splemc fever, and 
Wnght used cultures of B typhosus, killed by heating to 60® C for 
theprotection of Bntish soldiers in India against tj^hoid fever 
success that attended this work of Wrigk, suffiaentiy 


notable in the later stages of the Boer War, reached its culmination 
during the World War, when first typhoid, and subsequently 
para typhoid, fevers were eliminated from the British Army by 
the use of appropriate vaccines, and m consequence prophylactic 
vaccmation against these diseases has established its position m 
preventive medicine 

Attempts have naturally been made m the direction of prophy 
laxis against many other mfective diseases by the use of special 
vaccines, as, for example, cholera, plague, dysentery, cerebro- 
spinal fever , tuberculosis , pneumonia , influenza and the common 
‘ cold”, but although considerable success has been attained, the 
results have not presented the uniformity of those achieved in the 
prevention of typhoid and para-typhoid fever At the same time, 
it must be conceded that it is a difficult matter to arrange “mass” 
experiments in which the numbers of inoculated and uninoculited 
or “control” individuals are sufficiently large to permit of the apph 
cation of statistical methods in the evaluation of the results 
obtained, particularly in view of the very brief “incubation 
period of many of these diseases This difficulty becomes even 
greater when vaccines are employed m the treatment of individuals 
already incapacitated by bacternl infections, for here each case 
must be judged as a separate entity and accessory means of treat 
ment, to say nothing of the long arm of coincidence, are factors 
which cannot be ignored when attempting to form a just estimate 
of the value of vaccine therap> In the opinion however, of those 
who have devoted themselves to the study and application of this 
type of medication no reasonable doubt exists as to the importance 
of what may be termed specific therapy 

Types of Vaccines — Vaccines belong to one of two mam 
types — “stock” or heterogenous — that is to say prepared from a 
cultivation of the required species of microbe which has already 
been isolated from an infected individual and after identification 
stored in the laboratory, and “autogenous” prepared from the 
actual organism isolated from the particular patient under treat 
ment Obviously “stock” vaccines must of necessity be utilised 
in the attempt to immunise the normal individual prior to exposure 
to infection by the corresponding microbe Stock vaccines also 
possess a distinct value in therapeutic medicine particularly in 
the case of certain chronic infections such as tuberculosis but 
since bacteria exhibit so many biological variations presumably 
due to the operation of environmental factors the employment 
of a number of (hfferent ‘ strains of the same species thereby 
rendering the “stock” vaccine “polyvalent ” for this purpose is 
advocated {see also Serum Thfrapy) In the treatment of acute 
diseases, however, ' autogenous” vaccines are immeasurably su 
perior even to polyvalent stock vaccines When the serum con- 
taining the specific immune antibody for a particular strain of 
micro-organism is available it may be combined with that germ 
during the process of manufacture and a “sensitised” vaccine — 
either stock or autogenous, as the case may be — results 

Detoxicated Vaccine. — Another variety of vaccine, in which 
the bacterial protoplasm has been so modified as to remove its 
toxicity, as well as its infectivity, is known as “detoxicated ’ 
Pasteur’s anthrax cultures incubated at an unsuitable temper 
dture, and Raw’s tubercle cultures grown for a long period oi 
years upon artificial culture media, were detoxicated in this sense 
by purely biological methods Recent workers have attempted 
to effect the same object by treating the bacterial protoplasm 
with either mineral acids or alkalis These chemical methods, boi^ 
ever, profoundly change the protoplasm of the organism, and the 
injection of the resulting vaccines into the animal economy is 
not as a rule followed by the production of any large amount of 
the “specific” antibodies as at present recognized That detoxi 
cated vaccines of this type do subserve a useful purpose is beyond 
question, however, although the mechanism which is here brought 
into action is probably closely alhed to that of protein shock {see 
Immunity) 

Mode of Preparation — ^All the above varieties of vaccines art 
prepared on very similar lines The selected orgamsm is culti 
vated usually on a solid substratum, under optimum conditions 
for that particular penod which will give the maximum develop 
ment, and the resulting growth is emulsified in normal saline 
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solution In the preparation of sensitised vaccines the appro- 
priate anti serum is added to the emulsion and the mixture is 
allowed to stand at 0® C for a pcnod of about 12 hours Next, 
the amount of bactenal protoplasm held m suspension per unit 
volume (i ct) is measured, and several methods are avail- 
able for the purpose Undoubtedly the most accurate method 
involves drying and weighing the mass of bacteria, but this is a 
lengthy process, and often the time factor is of paramount im- 
portance where therapeutic vaccines are concerned For this 
reason the phting methods ordinarily employed for the estimation 
of the number of bacteria suspended in fluids, such as water, are 
rarely resorted to, and other more rapid methods have been 
utilized Thus Sir Almroth Wnght mixed equal volumes of the 
bactenal emulsion and blood from a normal individual, and by 
means of microscopical Aims estimated the ratio existing between 
the red cells and the bodies of the bacteria in the mixture This 
ratio having been ascertained, a simple calculation determines the 
number of bacteria in the unit volume, since the number of 
erythrocytes normally present in man is a remarkably constant 
factor (amounting to 5,000 million per cubic millimetre) Again, 
the bacteria miy be counted by means of the ordinary haemo- 
cytometcr, or the estimation may be made by comparing the 
suspension of bacteria with standard tubes containing opaque 
fluids corresponding to definite numbers of various organisms 
per cubic centimetre 

In most instances the microbes contained in the emulsion are 
now altered by heat coagulation (by suspension m a water bath 
adjusted to the thermal death point of the particular organism) 
by autolysis, or by lysis due lo the action of chemicals such as 
sodium fluoride or carbolic acid, so that their mfectivity is de 
stroyed, in the case of sensitized vaccines the microbes may, at 
the discretion of the bacteriologist, be left in the living state and 
unaltered — save for their combination with the corresponding 
antibody In the chemically detoxicated vaccines the solution 
of the bacterial protoplasm is effected at this stage by the ad 
dition of the requisite acid or alkali, and the vegetable protein 
IS further purified by repeated precipitation and solution 

finally, the emulsion, is adjusted to some pre determined 
standard by dilution or concentration, a small quantity of a 
preservative, such as tricresol or phenol is added and the finished 
product stored in suitable receptacles 
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VACCINIUM, a genus of shrubs of the heath family (Erica 
ceae gv), composing about 130 species found widely throughout 
the northern hemisphere, and extending to Madagascar and the 
Andes They are erect or creeping shrubs, with deaduous or ever 
green leaves The small flowers bear much resemblance to those 
of the true heaths (Ertca), from which they differ in having the 
ovary inferior The fleshy berry-like fhiits are usually e^ble 
Four spedes occur in Great Britain V MyrtMm, the bilberry, 
blaeberry or whortleberry, V ukg$f$osim, the bog bilberry, V 
VUts-Idaea, the red whortleberry or cowberry, and V Oxyoeoc^ 
ms, the cranberry (47 0 ), all of v^lch are found widely dlstnbuted 


throughout large areas in Europe, Asia and North America, being 
especially abundant m cool northern and mountainous regions 

In North America some 40 species occur, more abundant m 
the northern and mountainous parts of the continent. In the 
eastern States and adjacent Canada several speaes, commonly 
known as blueberry (q v ), are prized for their fruits In northern 
Canada the red whortleberry, commohly called mountain cran 
berry, is gathered for coobng purposes V macrocarpm, the 
American cranberry, is extensively cultivated Several species 
occur m the Rocky Mountain region and about 10 are found in 
the Pacific States, the latter including V ocetdentak, the western 
blueberry, V parvtfolmm, the red bilberry, and V ovatum, the 
Califonua huckleberry 

VACUUM, an empty space Stnctly speaking, for a space to 
be a vacuum it must contain no traces of gas of any kind, but 
even with the most refined modern means of exhaustion there 
will be a few million milhon gas molecules an a glass bulb five 
inches or so in diameter which has been rendered as empty as 
possible This represents, however, a pressure only a ten jtbou 
sand-milhonth of the atmospheric pressure It is customary to 
speak of a space m which the pressure has been reduced to a 
thousandth of an atmosphere or less as a vacuum, and to specify 
the pressure, while a space m which the pressure has been reduced 
to a lesser extent, however little below atmosphenc pressure, is 
sometimes referred to as a piartial vacuum There is, however, no 
fixed rule m these matters, the term vacuum being m general ap 
plied to a space m which a low gaseous pressure prevails, and 
whether a given pressure is considered to be low or not generally 
depends upon the class of phenomenon or experiment under con 
sideration 

The study of gases at very low pressures has assumed enormous 
importance m the last fifty years both from the point of view of 
pure science and from the point of view of the electrical industry 
The study of the discharge of elcctncity in evacuated tubes which 
became so marked a feature of physical research at the end of last 
century, and has remained so since, led to the discovery of ihe 
electron and of X-rays, and to the host of important discoveries 
m atomic physics which is associated with the Cavendish Labora 
tory at Cambridge, and with such names as Lenard and Wien on 
the continent On the other hand the manufacture of electric 
lamps of all kinds, of X ray tubes and of thermionic valves has 
necessitated a profound study m the great industrial laboratories 
not only of the means of producing vacua and measuruig low 
gaseous pressure, but also of the behaviour and influence of the 
gases occluded on metal and glass surfaces, and of many properties 
of the low pressure discharges It would, perhaps, not be too 
much to say that the physics of the vacuum dominates the modern 
laboratory 

HISTORY 

Guericke’s Experiments.-— The first expienments on vacua 
were made by Otto von Guencke (1602-1686) whose original 
plan was to fill a vessel with water, and then pump the water out 
with a water pump, so leaving an exhausted space His earhesi 
attempts were certainly earned out before 1652, Gerland suggests 
as early as 1632 to 1638 He filled a cask with water, and pumped 
out the water by means of a brass fire-sqmrt, adapted for the 
purpose Naturally enough the cask proved not to be air tight 
and the air was beard to rush m through the pores and crevices 
He then tried the same experiment with a large copper sphere in 
place of the cask, but after the pumping had proceeded for some 
time, the copper sphere coUai^ ‘'with a great noise, to the 
terror of all,” a fact which, later, Guencke correctly attributed 
to the pressure of the aur These early experiments are described 
in Guencke’s famous book De Vacuo SpaUo (of which the full 
title 18 Expermenkt Nova [ut vocantur] Magdeburgtea de Vacuo 
Spalto) , which was not, however, published until 1672 After these 
abortive attempts Guericke constructed several true air pumps 
consisting simply of cyhnder and piston with two valves, the whole 
pump bemg immersed in water to make the joints as far as possible 
airtight These pumps are not described by Guericke, but an 
account of one of tjbim was given, with Guericke’s approvali, by 
Caspar Schott m 1657, m his Uechamm BydrmdtcthPmumadca 
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The cylinder k arranged at a slope, so that the lower end can be 
immersed fa water, to seal the joints, and is provided with two 
valves, one fa the Side, opening outwards, and an Intemal valve 
at the lower end, opening inward The receiver is connected to 
the lower end of the cylinder by a vertical Schott records 
the increasing difficulty of operating the pump as the exhaustion 
proceeds, and states that it Is necessary to work for two or more 
hours to exhaust the receiver With such a pump Guericke per- 
formed m 1654 several sinking experiments before the Efnperor 
Ferdinand III at Regensburg of which the most celebrated is the 
experiment of the Magdeburg heipisphims Two copper hemi- 
spheres, about 22 inches m diameter, were laid together to form 
a sphere, a nng of leather soaked m wax and oil being placed 
between them to make an airtight joint The air was exhausted 
through an opening which could be closed by a tap It was then 
found that two teams, consisting of eight horses each, when 
pulling in opposite directions, were unable to drag the hemispheres 
apart 

A description of one of the fcarlieat improved pumps is given m 
De Vaaw Spatw I he cylinder is put vertically on a tripod, and 
the piston is pushed up and down from underneath by a lever 
and connecting rod The top of the cylinder has two valves a 
leather flap valve, and a plug valve These valves are for alterna- 
tive use, when the air pressure is no longer sufficient the valve 
IS withdrawn and replaced by hand at the correct part of the 
stroke The spherical receiver is provided with a tap, which tap, 
as well as the connection between receiver and pump, is made 
air tight by being covered with water held in the funnel shaped 
bucket provided for the purpose This is reminiscent of the 
mercury seals in use to-day 

It must be remembered that thts pump was not constructed 
until after Boyle had published his account of the pump which 
we are about to describe, and that it embodied many features of 
Bo>le’s pump 

Robert Boyle and His Contemporaries —Robert Boyle, the 
first of the great English school of vacuum enthusiasts, learnt of 
Guericke’s early expenments from “a book that I had heard of, 
but not perus’d, publish’d by the industnous Jesuit Schottus,” and 
set about constructing an air pump, in which task he had the help 
of Robert Hooke The pump, which represented a great advance 
on Guericke’s earlier efforts, is described in New Expenments 
Phystco Mechantcallf 1660 The piston was operated by a rack, 
and the operation of pumping was carried out with the help 
of a tap, controlling the passage to the receiver, and a hand- 
operated valve consisting of a peg ground to fit into a hole bored 
in the top of the cylinder The tap being open, the peg in place 
and the piston at its highest point, the piston was then fully 
withdrawn, and the tap closed The valve was then opened 
the withdrawal of the plug, and the piston raised, expelling the 
air The valve was then closed, the tap opened, and the process 
repeated The receiver was very large, and objects could be 
introduced through a hd at the top, cemented into place With 
this pump Boyle earned out a vanety of curious experiments, 
especially on the effect of the reduced pressure on animal life 
About this time the members of the Accademia del Ciraento were 
performing expenments with what may be termed the earhest 
mercury pump, namely the Torricellian vacuum, which is pro- 
duced by filling a long tube, closed at one end, with mercury and 
mverfcmg the tube with its open end m a mercury cistern, when 
the mercury falls to the barometnc height, leaving a vacuous 
space — a single stroke pump The closed end of the tube was 
enlarged, to enable objects to be placed in it These expenments 
are desenbed in the Sugg$ di Naturalt Espertenze^ pubhshed by the 
Academy m 1666 The fact that smoke falls m a vacuum was 
demonstntted with an apparatus of this kind 

Improvements m the piston pump were rapidly made In 1669 
Boyle pubhshed an account of his ^^second engine,” m which he 
immersed the cyMnder m water, and provided an automatic 
arraxigement for opening and closmg the tap, In this pump a plate 
was provided, to which the bell jar, used as a receiver, was 
cementedf an arrangement which is used till this day for certam 
efgietfaieiits About the same time Dems Fapin worked with 


Huygens on the subject, and published fa 1674 an account of a 
pump provided with a plate for the receiver, and with a water 
gauge for mdicatmg the pressure In x68a Boyie desenbed a pump 
which Papm, who had worked as his assistant, made with him It 
constitute a great advance in that it had two cylinders, the pistons 
being connected together by a cord passing over a pulley, so that 
the pressure which the outside air exerted on the one helped to 
raise the other — a great saving of labour The pump also had 
automatic valves of leather Another celebrated pump, made by 
Senguerd, employed a two-way tap, a device usually attnbuted 
to him but actually employed earlier by Papm 

Hauksbee’s Pump#— In 1709 Francis Hauksbee published in 
his Phystco Mechamcal Expenments an account of an improved 
pump which long remamed a pattern It was a two cylinder pump 
the pistons being raised and lowered by a pinion whttl working 
between the racks attached to the pistons The receiver was placed 
on a plate at the top of the pump, and provided with a mercury 
gauge disposed so as to be well protected from cbanct blows Ihe 
original pump is preserved m the collection of the Royal Society 
and may be compared with the picture published by Hiuksbee in 
1709 This type of pump, with certain improvements in the 
valves, persisted in use until the end of the nineteenth century 
In some pumps made towards the end of the century special 
devices were introduced to diminish the disadvantageous action 
of the dead space still left when the piston has advanced to the 
end of the cylinder In the older pumps this space fills with air 
at atmospheric pressure, the devices m question arrange that it 
shall fill with air at low pressure only 

Oil Pumps . — h great advance in cylinder pumps took place 
about the beginning of the present century, when the so called 
oil pumps were placed on the market, although an oil pUtnp was 
actually made by Robert Gill as early as 1874 The fundamental 
point about these pumps, of which the ‘‘Geryk” pump, in 
vented by I leuss, will serve as an example, is that at every stroke 
all air is displaced from the dead space by oil The piston-rod 
passes through a spnng-controlled valve G seated in a partition 
halfway up the cylinder, both this valve and the piston D itself 
are covered by a layer of oil When the piston is raised it lifts to- 
wards the end of its stroke the valve G, and all the air and part of 
the oil on the piston pass through The valve cannot close until 
the piston has descended a short distance which ensures the layer 
of oil on top of the piston being maintained These pumps were 
very widely employed in the electric lamp industry at one time, 
but have been superseded by more modern typics A special type 
of oil, of low vapour-pressure has to be employed, and it is claimed 
that with carefully constructed two cyhnder pumps of this pattern 
vacua with pressures as low as 0002 mm of mercury have been 
attained 

Mercury Pumps^— In the second half of the nineteenth cen 
tury various types of mercury pump were introduced, which were 
used in all the early expenments on the discharge of electricity 
through gases at low pressure The principle of all these pumps is 
to connect the receiv^er with a Torricellian vacuum created by the 
pump, the equalisation of pressure will then bnng part of tht 
air m the receiver into the Tomcelhan space The receiver which 
IS being exhausted is then cut off from the vacuous space, and the 
vacuum recreated This process can be earned out in various 
ways Ihe simplest and earliest form of apparatus is that de 
scribed by Geissler in 1862 This consists simply of a vessel 
connected by a flexible tube to an open reservoir of mercury, the 
vessel can by means of a two way tap be placed in connection 
either with the outside air or with the space to be exhausted The 
tap being turned so as to give passage to the air, the reservoir is 
raised until the vessel is full of mercury, the tap is then turned so 
that the vessel is cut off from the air and connected to the space 
to be exhausted, and the reservoir is lowered, so as to tend to 
create a Tomcelhan vacuum m the vessel, into which the air from 
the space to be exhausted rushes This process can be repeated 
as often as desired, the fraction of air removed each time depend 
mg upon the relative volumes of space to be exhausted and the 
vessel 

A type of pump possessing many advantages over the Geis- 
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slcr pump was devised by Topler, it avoids all taps^ the connec- more m connection with S The process is repeated as often as 
tions and disconnections being made by the mercury itself An im- may be required A valve at C, consisting of a glass float, the top 


proved form of Topler pump is shown in fig 2, from which the 
working of the pump can easily be understood V is a cyfindncal 



of which is ground to fit on a seating at 0, serves to prevent the 
I mercury ever passing over into the vessel S, while the inclined 
position of the cyhndncal vessel V has, among other advantages, 
that of lessemng the shock of the rising mercury against the top 
of the vessel Pumps of Topler type were widely used for produc 
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PIQ t — section of cylinder of OERYK pump designed by FLEUS8 
A B Panto* to vostti to bo axhauited D pliton Q vtivo toatod in parti 
tion H F tube joining space B to bottom of oyiinder to prevent piston 
stiokino 

vessel connected by the tube T to the space to be exhausted M 
IS a mercury reservoir which must be of somewhat greater capaaty 
than V When the mercury levels are as m fig 2, V contains gas 
at the same pressure as S The reservoir M is then raised the 
mercury rises in the tube Z, cutting off V from S, and filk the 
vessel V, dnvmg the gas from it down the tube T The gas bemg 
thus expelled, M is lowered again, and the vacuous space V is once 


Fig 2 —THE t6pler mercury pump 

Whan iha raiorvoir M it i If tad the morcury riiei into the venal V and axpait 
tha gat down tuba T C it a float valve toatlng at 0 which cutt off the 
•xhauitad apace 

mg a vacuum in the researches of the first ten years or so of the 
present century, but with the coming of the Gaede rotary pump 
(see the part of this article devoted to Modern Methods and 
Technique) they became less and less popular Pumping out 
with them was a tedious business To-day they are only used 
when it 15 desired to collect the gases which are being pumped out , 
a purpose for which they are excellently adapted 
To avoid the tedious raising and lowenng of the reservoir, a 
process which may have to be earned out for an hour or two to 
obtain the desired vacuum, automatic mercury pumps were 
devised The earliest was that of Sprengel, which consists essen 
tially of a narrow tube down which mercury flows from a reser- 
voir the top of the tube is connected to the space S to be ex 
hausted If the tube is of barometnc height the pressure at the 
top will be xero, air will pass into it from S, and will be carried 
down as bubbles by the mercury, and discharged into a collecting 
vessel or into the air, as desired This type of pump was much 
improved by Gimmgham in 1S77, and in this form used by Ctookes, 
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in fais extensive investigations on electncal disdiarges in vacuum 
tubes These pumps were not strictly automatic, in that the 
reservoir gradually emptied, and had to be refilled by hand 
Devices were introduce by which the reservoir could be kept 
automatically refilled a typical pump of this kind was that of 
Kahlbaum (1894), in which the flow of quicksilver was maintained 
by the help of a water-operated filter pump of ordinary type 
The Sprengel type of pump, which came mto very extensive use, 
like the widely known Topler type, was the subject of many 
modifications 

The passage from the old to the new vacuum technique may 
perhaps be said to be marked by Kaufmann’s invention of a 
rotary mercury pump m 1905 In this pump, which needed a 
rough preliminary pump (or 'Tore pump,” as it is called) to bnng 
the pressure down to 2 cm of mercury or so, the gas was trapped 
and driven out by mercury moving m two spiral glass tubes, 
rotating about an mclined axis (fig 3) This pump enjoyed a 
very short popularity, as it was spieedily replaced by the Gaede 
rotary mercury pump, described under the heading Modern 
Methods and Technique 

Measurement of Low Pressures. — The first successful spe- 
cial device for measuring pressure too low to be correctly estimated 
by the ordinary U tube manometer was the gauge invented by 
McLeod in 1874, known by his name It consists m principle 
of a bulb B, some 250 cc in capacity, provided with a fine cali- 
brated vertical tube C (fig 4) The mercury surface can be 
adjusted to any desired height by the usual device of a mercury 
reservoir connected to the apparatus by a flexible tube The bulb 
B is connected to the space where the pressure to be measured 
prevails The mercury surface is raised, cutting off a known 
volume of the gas, at very low pressure, in B, and then forcing it 
mto the fine tube C The pressure which the amount of gas present 
exerts in this confined space is then observed To avoid error 
due to capillanty in measunng the pressure a side-tube D is 
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provided of exactly the same bore as C, and the difference of level 
in C and D measured Assuming Boyle’s law and knowing 
the volume of the bulb B and of the graduated tube C, it is 
easy to calculate the ongmal pressure m B, which is the pressure 
required 

This gauge is still a standard instrument and receives further 
reference under the headmg of Modern Methods and Tech- 
nique, where the more recent methods for measunng mmute 
pressures are ^scussed 
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It may be well to preface the description of modem work at 
low pressures with a note on the units used to express these 
pressures A pressure of i dyne per square centimetre is generally 
known as a microbar, a pressure of i million dynes per sq cm 
being a bar This nomenclature, which has been widely adopted 
and IS used by the meteorologists who express their pressures m 

millibars, is used in the present 
Trticle but unfortunately some 
writers on high vacua (notably 
Dushman) use the term bar to 
denote a pressure of i dyne per 
sq cm and call a pressure of i 
million dynes per sq cm a mega 
bar Some French writers call t 
pressure of i dyne per sqcm a 
barye The reader must, there 
fore be on his guard 
The pressure conventionally 
taken as that of one atmosphere 
is 760 mm of mercury at 0° C 
latitude 45®, and sea level Our 
bar, 10® dynts per sq cm , is al 
most exactly 750 mm of mercury 
at standard conditions For con- 
siderations of high vacua, it is 
often sufficiently accurate to take 
I bar as equivalent to i atmos 
phere, which is a great advantage 
of the unit 

General Considerations at 
Very Low Pressures — ^As a pre 

limmary to the discussion of 
many features of modem high- 
vacuum technique, it is necessary 
to appreciate that the physical 

behaviour of gases at very low 

pressures is in certain respects 
quite different from that of gasts at pressures above, say, a 
thousandth of an atmosphere The molecules of a gas at a given 
pressure travel, on the average, a certain distance between im- 
pacts with one another, this distance being known as the mean 

free path (see Kinetic Theory of Mattpr) and the physical 

entenon which decides whether a gas behaves m what may be 
termed the normal way or m the low-pressure way is given by 
the length of the mean free path as compared with the linear 
dimensions of the vessels in which the gas is contained Taking 
oxygen as an example, the mean free path of the molecule at 
atmospheric pressure is about 00001 cm , which is exceedingly 
small compared to even the finest capillary tubes used in gas 
mampulations The mean free path being inversely proportional 
to the pressure, it is 01 cm at a pressure of 76 mm of mercury, 
I cm at 0076 mm of mercury, and at a pressure of 000076 mm 
of mercury, which is easily attained with modem techmque, the 
mean free path is a metre, which is large compared to the vessels 
generally used, especially compared to the diameter of connecting 
tubes The thermal conductivity and the viscosity of gases, for 
example, which are independent of the pressure so long as the 
mean free path is much smaller than the dimensions of the vessel, 
vary markedly with the pressure at very low pressures, a fact 
which IS utilized m the construction of certain low pressure 
gauges described later In general, the laws which gases obey when 
moving relative to the enclosing surfaces change completely at 
the very low pressures under consideration, the physical reason 
being that whereas at higher pressures the impacts of a gas mole- 
cule with the solid walls of the vessel are very infrequent com- 
pared to its impacts with other gas molecules, with high vacua a 
molecule makes very many more impacts with the walls than with 
other gas molecules These considerations are of pnme importance 
in connection with the so-called molecular pumps, and also lead to 
results on the passage of low-pressure gases through tubes which 
are essential m high vacuum technique 



Fig 4— the MCLEOD GAUGE FOR 
MEASURING LOW PRESSURES 
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At low pressures the difference of pressure between the two ends 
of a connecting tube is necessarily small, and for rapid pumping it 
IS desirable that the gas shall pass easily through the tube under 
this minute difference Knudsen, who has earned out classical 
investigations on the behaviour of gases at very low pressures, has 
dealt with this problem, and established the laws which govern 
the passage The application of the formulae denved by him for 
the case when the pressure is sufficiently low for the mean free 
path to be large compared to the radius of the tube shows at once 
the necessity of using very wide connecting tubes in exhausting 
vessels at low pressures, a fact of prime importance in the design 
of pumps and pumping systems To take an example, suppose 
that the gas in question is air at 15° C, and that the vessel to be 
exhausted has a volume of 2 hires Let the connecting tube be 50 
cm long, and 5 mm in diameter, which might be imagined, at first 
sight, to give ample freedom for the gas to pass Let the pressure 
in the vessel at a given instant be 10 microbars and suppose the 
pump to maintain a pressure of i microbar at the other end of 
the tube The time required for the pressure in the vessel to fall to 
2 microbar, twice that produced by the pump is found from the 
formula to be over s minutes Accordingly, whenever very low 
pressures are to be produced short wide tubes must be used for 
joining the pump to the system to be evicuated, and any taps 
which may form part of the connecting system must also be of 
large bore, for even with a tube only a centimetre or two long the 
time required for the fall of pressure specified m the example just 
taken will be a few minutes if the diameter is only 2 mm Special 
large glass taps of very wide aperture are used m modern work 

One of the great troubles in producing very high vacua is to get 
nd of the vapours of any volatile liquids or soft solids which may 
be present, even in sm^ quantities The chief sources of such 
vapours are the mercury used m mercury pumps and the greases 
which must be used on taps to make them airtight The vapour 
pressure of mercury is low, being a few ten thousandths of a mm 
of mercury at room temperatures, but such pressures cannot be 
tolerated in high vacuum work To prevent the vapour arriving 
from the pump or from mercuiy surfaces of any kind which hap- 
pen to be embodied m the apparatus, it is usual to insert “traps*' 
between the mercury surfaces and the actual vessel m which the 
vacuum is required Such traps may consist either of tubes which 
can be cooled by immersion in a cold liquid or of tubes coated on 
the inside with a metal having no great affimty for mercury, such 
as sodium or potassium In the case of a condensation trap the 
temperature is best maintained well below 0® C, say at —78® C 
by solid carbon dioxide mixed with ether or alcohol, or, better 
still, at —180® C or so, by liquid air, since at very low pressures 
condensation is difficult to initiate 

As regards tap grease, there are speaal compositions, such as 
“Ramsay fat” (4 parts of pure unvulcanised rubber, 2 parts of 
vasehne, and i part of white paraffin) which have a very low 
vapour pressure, and should be used if some form of grease is 
inevitable For some work the greased tap is replaced by a mer- 
cury seal, an which, by the lifting of a reservoir, a mercury level 
is raised so as to cut off commumcation between two tubes A 
number of special cements and waxes are in use for joimng to- 
gether metal and glass parts of vacuum systems, such cements 
requiring low melting point combined with low vapour pressure 
Sealing wax, which must be of best quality, has long been widely 
used for this purpose a black cement called picein, similar in 
composition and appearance to Chatterton compound, is much 
used m Germany, while many American workers favour Khotin- 
ski cements, made of gum lac with a small percentage of a coal 
tar distillate Whenever possible, the use of cements is avoided m 
high vacuum works Glass parts are fused together, and metal 
parts soldered together, while recently a techmquc has been 
worked out, and is widely employed, which permits glass-to-metal 
joints to be made by fusion 

Both glass and metals contain large quantities of occluded gases 
and gases held at the surface by forces whose prease nature is 
undetermined, water vapour being particularly persistent in the 
case of glass When a vessel is evacuated to low pressures, say to 
a ten-thousandth of a milhmetre of mercury, the surface gases 


are liberated, slowly if the vessel is at atmospheric temperature, 
much more rapidly if it be strongly heated Dunoyer quotes a 
case of a vessel of 9 litres capacity, which was evacuated down to 
a pressure of 1 microbar and sealed off In to hours the pressure 
had risen to be nearly a hundred times as great, namely 95 micro- 
bars If therefore a vessel be evacuated and sealed off witlhout 
any special precautions, the vacuum will rapidly detenorate To 
get nd of the surface gases as far as possible tubes which are to 
be sealed once for all, such as X-ray tubes^ are subjected to a 
prolonged baking in special ovens while being evacuated, the 
temperature being taken as high as is consistent with the safety 
of the glass Metals heated in vacuo also give out gases, mainly 
water vapour and hydrogen The behaviour of these occluded 
gases has been extensively studied m connection with the lUanu 
facture of electric lamps and thermionic valves, for example by 
Langmuir and his colleagues in the laboratories of the General 
Electric m America, and by Norman Campbell and his coUeagues 
m the laboratories of the General Electric Company, Limited, m 
England 

Pumps — ^The points which have just been reviewed demand 
consideration no matter what type of pump be used to produce 
the vacuum Of recent years a large number of pumps of different 
types have been evolved for the rapid production of low vacua, 
which will now be described 

Modern pumps may be divided into two classes those which 
rapidly produce a fairly high vacuum, but not a vacuum of the 
highest degree, say down to a hundredth of a millimetre of mer 
cury, and those which produce a vacuum of the order of a mil 
Month of a millimetre of mercury Pumps of the former class 
are widely used to produce the preliminary vacuum required 
before the pumps of the second class can come into operation 
they are therefore often called “preMmmary” pumps, or “fore 
pumps” (German Vorpumpe) The latter are called high-vacuum 
pumps 

Since rapidity of evacuation is one of the demands made on 
the modern pump it is necessary to arrive at some arbitrary 
definition of the speed of a pump which may be used to specify 
its performance One suitable way of defining the speed is to 
say that it is the volume of gas removed per second, the volume 
being measured at the pressure prevailing in the vessel under 
going evacuation, it is tacitly assumed that the tubes connecting 
the pumping system to the vessel are so wide that they do not 
appreciably affect the performances Another way is to define 
the speed as the ratio of the decrease of pressure, j^r second per 
unit volume to the pressure prevailing in the vessel Since Boyle’s 
law may be taken to hold approximately over the range in question 
m these high vacuum measurements these two definitions come to 
the same thing 

If V be the volume measured at any instant at the pressure p 
prevailing in the vessel and V be the volume of the vessel, then, 
by definition, 

If It be dctired to express the speed m terms* of the change of 
pressure produced in a given time the equation is integrated, 
giving 

where po is the initial pressure at time P the pressure at a sub 
sequent time t 

Even as so defined the speed of a pump differs at different 
pressures It is expressed in cubic centimetres per second, the 
pressure at which it is measured being also specified 13 ius, it ss 
said that the speed of a certam Holweek pump is 2,500 cc per 
second at «ooi mm of mercury 

Preliminary Pump8.^While any type of piston pmnp, such 
as the Geryk, can be used to produce ihe fore-vacuum of a few 
rnilhmetres of mercury with vAsath most high-vEcinaoi pumiii will 
work (for some high^vacuum pumps the d^ree of ymmvm ptO' 
duced by an ordinary water jet pump, the so-caltsd liiter pmnp^ 
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suffices) the tnimps m use as preliminary pumps at tlfte present 
day are generally of the pattern m which the air is swept out by 
the help of vanes making an airtight contact between the outer 
casing and a revolving cylinder As an example of such a pump 
we may take Gaede’s rotary box pump (Eapselpumpe), vdiich 
was the hrst to establish itself m the modem laboratory, although 
the design was closely adumbrated in the seventeenth century by 
Pnnce Rupert’s “watcrbolt” (See E N da C Andrade, Journal 
of Scientihc Instruments, vol v , p 7S, xgsS ) Gaede’s box-pump 
IS illustrated in vertical section m 5, both a section along the 
shaft and one at right angles to the shaft bemg shown A cyhnder 
A, mounted eccentrically m the cylindncal bonng of the casing 
G, carries two hardened steel plates (S) with rounded ends which 
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FlO 8-— A ROTARY BOX PUMP (OAEDE) USED TO PRODUCE A PRC- 
UMtNAIIY VACUUM WHICH If PBRFECTRD BY A PUMP OF THE HtOH 
VACUUM TYPE 

are kept m close contact with the walls by centrifugal action 
whep the shaft revolves Air is taken in at C and forced 
throng the valve D into the Chamber 0 , which also serves as an 
oil chamber, lubricating the shaft by means of a loose ring The 
chamber 0 is in free commumcation with the outside air by the 
tube J, throu(^ which the atr is expelled If C instead of being 
connected to a vessel, is left f^ee the pump acts is a very efficient 
blower, taking In afr at C and deKvering a Jet at J Many modffi- 
catlons of thh pattern have bete produced" the Trimotiiit pump, 
lor instaiice) 1^ etgbe vanes of lamtoar constrtfction, with a 
special device for mainmfnfirig them In contact With the walls The 


pump made by the Central Scientific Company of America, called 
by them the Ccnco Hyvac, has a single vane moving m a radial 
slot m the body of the pump, kept m contact with a rotating 
eccentric cyhnder which has no vanes, the intake and outlet bemg 
close to the vane on cither side It is remarkably efficient 

A good box pump is very rapid The pressure in a vessel of 10 
htres can be reduced from atmospheric to less than i ram of 
mercury m two minutes or so, and a final pressure of 01 mm of 
mercury can be attained with certainty With some of the most 
recent rotary box pumps, which work immersed in oil, pressures 
as low as 002 or even ooi mm of mercury have been attained, 
which IS an astomshmg performance For rapid working two 
pumps are often connected m senes mounted on a common 
base and immersed in the same oil bath Such an arrangement is 
widely used in lamp factories 

High Vacuuin Pumps.-— A revolution in high vacuum tech 
mque was brought about in 1905 when Gacdc introduced his 
rotary mercury pump In pnnciple the pump, which is illus 
trated m fig 6, is something hke a gas meter run backwards 
It consists of a porcelain drum W, rotating on an axis A, mounted 
m an iron vessel GG the front of which is closed by a glass pilate 
B, as shown in the upper figure The drum is divided into two 
parts by a vertical wall T, the portion on the right of this wall 
enclosing a space V which communicates through the tube R 
with the vessel to be evacuated The portion to the left of the 
wall is divided into three compartments by walls of the shape 
shown in the lower figure The pump is filled with mercury 
up to the level qq When the drum rotates in the direction of the 
arrow the compartment Wi which communicates with V by the 
hole /, IS filled with gas from the receiver, while the gas m the 
compartment W2, drawn from the receiver just before, is dis 
placed by the mercury and ultimately passes into the space be 
tween the revolving drum and the casing The action is contra 
uous It IS, however, clearly necessary that the pressure prevail 
mg in the space between drum and casing shall not exceed a few 
millimetres or so of mercury the pump must therefore be run in 
connection with a fore pump of the type described which first 
reduces the pressure to a figure at which the rotary mercury pump 
can be put into operation, and subsequaitly removes, as long as 
necessary, the gases displaced by the mercury pump The fore 
pump is connected to tte tube Si, the other branch Si bemg con 
nected to a rough mercury gauge 

With mercury pumps of this type a pressure as low as lo' mm 
of mercury, as measured with the Mcl^od gauge, can be attained 
There is, however, always the pressure of the mercury vapour 
Itself, about 001 mm of mercury at ordinary room temperature, 
unless special precautions are taken to trap the vapour between 
pump and receiver Further, the pump cannot deal with condens 
ible vapours, such as water vapour, for the decrease of volume of 
the chamber during the expulsion of the gas leads to condensation 
of the saturated vapour m the drum The pump needs a large 
mass of mercury It has however, the great advantage that it 
can be stopped without detenorition of the vacuum already 
attained which cannot be done with other types of pump to be 
described The speed is about icx) cc per sec over a wide range, 
but begins to fall off rapidly after a pressure of 10 microbars or 
so has been reached, being one quarter this value at i microbar 
This pump is still widely used in the laboratory 

In X91 2 Gaede invented a pump working on an entirely difierent 
principle, iie so-called molecular pump This takes advantage 
of certain properties of low pressure gases demonstrated by Knud 
sen If we consider a passage of rectangular cross section one 
wall of which (or two opposite walls) is moving m its own plane 
in tbe direction of the axis of the passage then molecules sinking 
the moving wall acquire a forward component of velocity equal 
to that of the wall If the gas us at a pressure such that the mean 
free path is very small compared to the transverse dimension of 
the passage, this ordered velocity, imposed on top of the random 
velocities ol the molecules, is, as we pass away from the surface, 
gradually dissipated Into a chaotic velocity distHbutlon by impact 
among ^ molecules The modon is that considered in tbe ordi 
nary treatment of viscous fluids and a difference of pressure can 
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be maintained between the two ends of the passage which is 
proportional to the speed at which the wall is moving As the 
pressure is diminished the viscosity remains independent of the 
pressure until this becomes so low that the mean free path is 
comparable with, or hrge compared to, the transverse dimensions 



As th« drum W rotatM the air Is displaced from the chamber Into the 
tpaoe between drums and oaaino 0 and it drawn from the receiver into the 
chamber W through opening f The chamber W moves into the position of 
chamber and the process is repeated 

oi the passage (See Kinetic Theory ) At very low pressures 
the experimental effects can be accounted for on the assumption 
that the molecules striking a stationary wall are thrown back in 
directions independent of the angle of inadencc, the number of 
molecules streanung from the wall in a given direction obeying 
the same simple cosine law as governs the intensity of the hght 
emitted from a glowmg plate As far as the direction of the 
“reflected*' molecules is concerned, the gas behaves as if it werc^i 
condensing on the wall and evaporating again If the wail which 
the molecules strike is moving the velocity of the wall must be 


added to* that of the molecules (at any rate if the pressure is 
below 001 mm of mercury, at higher pressures the effect at 
the wall IS somewhat complicated by the formation of a skm of 
gas, which has the effect of produemg an apparent slip at the 
walls (See Gaede, Annakn der Phystk, 41, 289, 1913 ) There 
will be effectively a convection of the molecules by the moving 
surface Theoretical considerations on lines worked out by Knud 
sen and Gaede shows that with the low pressures contemplated 
the ratio of the pressures at the two ends of the passage is fixed 
by the speed of the wall, instead of the difference of the pressures, 
as at higher pressures 

Suppose now a deep and narrow groove cut m the periphery 
of a rotating cyhnder, which fits closely into a casing, bored with 
two close holes communicating with groove Between the two 
holes a tongue projects from the casing into the groove, with 
which It makes a close fit If the cylinder rotates quickly, the 
gas in the groove is between close moving walls, and molecules 
will be carried away from the side of the tongue from which the 
walls are receding, and earned to the side of the tongue which 
they are approaching A vacuum will tend to be produced on the 
former side, so that of the two bonngs mentioned one will be the 
low pressure side and the other the high pressure side of the 
pump The two sides are in permanent communication by tht 
groove, but molecules can only pass from one to the other bv 
traversing practically the whole circumferential distance against 
the direction of the moving walls With practicable speeds of 
rotation the ratio of the pressures at the two ends of the groove 
turns out to be sufficiently large to permit a very efficient high 
vacuum pump to be constructed on the principle of adding the 
velocity of the walls to the molecular velocity at low pressure 

Gaede's molecular pump consists of a rotating cylinder with 
several circumferential grooves of the type just considered, into 
each of which projects a tongue connected with the housing 
The openings on either side of the tongues are connected from 
groove to groove so that the high pressure side of the one is 
joined to the low pressure side of the next or, m other words, the 
separate pumps which the grooves virtually constitute are con 
nected in senes The high pressure side of the outermost groove^ 
go to the fore vacuum , the low pressure side of the central groovt 
is the point of lowest pressure and goes to the vessel to bt 
evacuated Special devices prevent the lubricating oil from 
penetrating into the grooves A modified form of molecuhr 
pump, due to Holweek, is illustrated m fig 7 In this pump th( 
grooves are cut m the casing, the rotating part being a simple 
cylinder There are two grooves of spiral form, leading from the 
central opening to the outer ends of the pump, where they com 
municate with the space leading by the tube to the fore vacuum 
The grooves are deeper at the middle, where the pressure is lo^v 
est, than at the ends The speed of the pump is high, being iv 
great as 7,000 to 8,000 cc per second at a pressure of 001 mm for 
one size m which it is made, and the pressure produced is less than 
10"^ mm of mercury 

A great advantage of the molecular type of pump is that it deals 
with condensible vapours m particular with water vapour, as 
readily as with gases a disadvantage is the expense necessitated 
by the mechanical difficulties of construction The cheapness and 
simplicity of operation of the mercury vapour pump now to be 
described has rendered the use of the molecular pump a restricted 
one 

The action of the mercury vapour pumps depends upon the 
diffusion of the gas into a stream of vapour, and the condensation 
of the vapour to prevent it passing into the receiver according as 
more stress is laid upon the diffusion or the condensation these 
pumps have been called diffusion pumps or condensation pumps 
A better name might be vapour-stream pumps, which is here 
suggested Imagine a tube through which a stream of easily con 
densible vapour passes, for defimteness say mercury vapour, and 
let a Bide tube from a vessel containing gas lead into this tube at 
nght angles A certam amount of gas diffuse into the mercury 
vapour stream, and a certain amount of mercury vapour will 
diffuse into the side tubes If, however, the pressure of the gases 
IS comparatively high, and the mean free path small compart to 
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Fig 7 — A MOLECULAR PUMP DESIGNED BY HOLWECK 

L It the opening of the intake tube oonnected to A B It the output tub^ connected to the fore pump The gat It carried by the rotation of the 
drum D along the spiral channels Q Q beginning at M M and ending at N N cut in the casing C and delivered into the space 0 0 


the Size of the opening into the vapour tube impacts will be very 
frequent, and the diffusion very small If the mean free path is 
large, the interchange of molecules takes place freely, and gas and 


vapour each behave as if the other 
upon the partial pressure of each 
molecular species The speed 
at which the gas molecules dif 
fuse into the vapour stream can 
be calculated from the kinetic 
theory of gases, and it can be 
shown that it attains a maximum 
when the mean free path of the 
mercury vapour is about the di 
imeter of the opening through 
which the diffusion takes place 
Gaede’s original pump was based 
upon such considerations Com 
mumcation between gas and va 
p>our stream took place through 
a slit of carefully calculated size 
Ihe most favourable mean free 
path of the mercury vapour was 
obtained by adjusting the tem- 
perature The mercury vapour 
passing into the gas space 
through the slit was removed by 
condensation 

Shortly after Gaede^s first ac 
count of his pump Langmuir de 
vised a form of vapour-stream 
pump in which he insisted partic- 
ularly upon the condensation 
holding that his pump was essen- 
tially different m principle from 
Gaede’s In the form illustrated 


was not there the flow depends 



POUR PUMP 

B the tube through which tho vap 
our ritai F the hood hung on thin 
rodi RR, A A the annular tpaoa 
through which iha gas diffuses Into 
the vapour stream The condensed 
mercury returns to M through small 
holes at the base of the tuba (B) K 
and J are for the water supply to the 
oooilng jacket The heating Is aleo 
trioal 


m fig 8, a Stream of vapour from heated mercury M passes ver- 
tically upwards through a tube B and is directed against a hood 
F, hung on thin rods R The mercury vapour then rushes down- 
wards and stnkes the water-cooled walls of the cyhtidncal space, 
where it condenses There is thus only a very small movement, by 
difiusion against the prevailing velocity of stream, of the mercury 
vapour upwards into the circular space A, through which the gas, 


entering by the wide tube T, diffuses into the mercurv stream 
This method of condensation has obvious advantages, and has 
been widely adopted but the pump is none the less a dif 
fusion pump A similar construction was ifterwards adopted b> 
Gaede, whose present one stage diffusion pump is shown m tig 9 
The mode of operation is clear from what has just been said 
Two stage and three stage mercury vapour pumps, in which the 
stages are arranged in senes, so that the high pressure side of one 
IS the low pressure side of another, are made for rapid work 
While, owing to the fact that at very low pressure it loses its jet 
form, the stream of mercury vapour in a diffusion pump exerts 
no such action as the steam jet does m an ordinary injector at 
higher pressures the Bernoulli effect comes into op( ration and 
IS, m fact, utilised in the preliminary stage or stages of a multiple 
stage pump, where, owing to the higher pressure, the diffusion 
principle IS less effective An interesting two stage pump devised 
by Dunoyer, which works with a fore vacuum pressure no lower 
than 25 mm of mercury or so, is illustrated in fig 10 The first 
stage operates on the principle of the steam injector the rush of 
mercury vapour through the jet A taking the plate of the rush of 
steam in the injector, and creating a low pressure in B Mercurv 
vapour also passes through the holes T into the annular space C, 
and creates a high vacuum in D by diffusion and condensation in 
the same way as it does in the Langmuir pump 
The mercury vapour pumps, on account of their simplicity and 
rapidity, and of the high vacua which they produce, have obtained 
a foremost place among the weapons of the worker with high 
vacua, and are to be found not only in nearly all physical labora 
tones, but also in the workshops of the makers of X-ray tubes 
thermionic /alves, and the hke They have the great advantage 
that the speed of pumping is constant down to the lowest pres 
sures, and theoretically there is no limit to the degree of vacuum 
which can be produced, as there is with the molecular pump, where 
a given pressure ratio is estabhshed between high and low pressure 
side Dozens of different modifications exist m one form there is 
no external heating, the vaponzation of the mercury being pro 
duced by striking a mercury arc within the pump itself Some 
forms, hke that of Dunoyer, work with relatively quite a high pres 
sure as fore-vacuum, but it is usual to employ some form of rotary 
box pump as fore-pump Pressures as low as a few millionths of 
a mm of mercury have been produced with these pumps The 
speed of a single stage pump, with a fore-vacuum of i mm can 
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be as high as an evacuation of 10,000 cc per second 

To prevent mercury vapour from the pump reaching the ex- 
hausted system, some form of trap is inserted between the two 
This may be a vessel of special form, offering a large surface to 
the vapour, cooled by liquid air, or vessels coated inside with an 
alkali metal say sodium may be 
used The alkali metils exert an 
extraordinary absorption for 
mercury vapour 

Vacuum Production by Ab- 
sorbers and Pischarge — To 
remove residual gases and va 
pours from a space already ex 
hausled by a pump and sealed 
off, use has been made of the 
strong absorption which purified 
charcoal exercises on gases when 
it IS cooled Sir James Dewar 
was the first to call attention to 
this technique The charcoal is 
prepared from cocoanut shell 
(originally from the fleshy part 
of the nut) by prolonged heat 
ing in vacuo A tube containing 
the charcoal is sealed onto the 
apparatus, and, after prclimin 
ary exhaustion has taken place, 
a vessel of liquid air is placed 
round the charcoal tube Very 
low pressures can be produced m 
this way, and before the invcn 
tion of the molecular pump ind 
of the mercury vapour pump the 
method was extensively used m 
the laboratory, and still finds em- 
ployment in certain types of ex- 
periment A great deal of work 
was done on the absorbing power 
of charcoal for gases in connec- 
tion with gas masks during the 
war 

Por particular gases and va 
pours other absorbers are some 
times used Palladium black at 
low temperatures is particularly 
effective for hydrogen The use 
of alkali metals for absorbing 
mercury vapour has received 
mention above The liquid alloy 
of sodium and potassium is used 
for removing traces of oxygen, 
and other instances of substances 
used to take up residual gases 
by chemical action will be found 
in the standard treatises on high 
vacua 

P or removing the residual 
gases from electric lamps, thcr 
mionic valves, and the Uke, an 
operation to which the term it cowmsT or e 
“clean up” is technically applied, 
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processes of a chemical nature 


LtVtMD k5LN 
SINGLE STAGE HIGH 
MENCURY DIFFUSION 

arc widely employed A minute ******‘^ designed by gaeoe 
amount of some substance known as a “getter,” which com- 
bines \ngorously with the gases, is introduced into the lamp, and 
the filament 15 then heated, when the clean takes place The 
process is desenbed in the article EiAcmc Lamps and Valves, 
Manupacture op The electnc discharge in an evacuated lamp 
or sunilar vessel also leads to the disappearance of residual gases 
The effect is a complicated one, which has been stuped in detail { 
Norman Campbell and his co-workers m the laboratories of I 
the General Electnc Company Limited ’ 


Measurement of Low Pressures — ^Presi^ures down to a milh 
metre of mercury or so can be measured by an ordinary mer 
ciiry manometer, consisting of a U-tube of which one hmb, closed 
at the upper end, is originally quite full of mercury When the 
other is connected to the vessel in which the pressure is to be 
measured the difference of level m the two limbs, which may be 
read with a cathetometer, indicates the excess pressure in the ves 



sel above the vacuum in the closed limb Such manometers are 
commonly used for rough readings Lord Rayleigh (3rd Baron) 
devised a more sensitive mercury manometer, in which the two 
mercury levels arc in contact with fine vertical pointers the dif 
ference of pressure is measured by the angle through which it is 
necessary to tilt the manometer m order to restore the level when 
It IS disturbed by the presence of gases on one side This gauge 
has been used to measure pressures from i 5 mm to 001 mm of 
mercury Shrader and Ryder have described another way of 
measuring very small movements of the mercury surface in a 
U tube manometer A little float on the surface supports one end 
of a lever carrying a small mirror, and the tilt of the mirror is 
measured by a lamp and scale 

The Mcl^od gauge, described m the first part of this article is 
still a standard instrument for the accurate measurement of pres 
sures down to 001 mm of mercury — or even lower, down to a 
hundredth of this value with certain gases and suitable precau 
tions Ihe accuracy of the gauge depends upon the closeness with 
which the gas in question obeys Boyle’s Law, which is assumed in 
the deduction of the pressure It is clear that the gauge cannot be 
used with condensable vapours, such as those of water or 
ammonia, which tend to liquefy on the walls, even with carbon 
dioxide the readings are not reliable With such gases as hydrogen 
and nitrogen, on the other hand the gauge works down to the hmit 
of pressure just mentioned 

A McLeod gauge tannot be used with gases, such as chlorine, 
which are chemicall> very active and attack mercury, so various 
types of membrane manometer have been devised Vety thin 
spiral glass tubes workmg on the principle of the Bourdon gauge 
used for steam pressures, have been used for such gases, the move 
ment being measured with mirror and scale such gauges are not 
sensitive fo pressures less than i mm of mercury or so Sdieclc 
and Heuse have used the mechanical deformation of a very thin 
metal membrane to measure small pressures One side of the 
membrane is exposed to the gas or vapour, while on the other 
side the vessel is evacuated as thoroughly as possible by a high 
vacuum pump The very small movements produced are mesa 
uzed by an interference method, and results have been c^taihed 
down to *0001 mm of mercury, but the instrument is troublesomr 
to work with 

The exceedingly low pressures produced by modem technique 
have ted to the construction of a whole class of new manometem, 
depending for their action on the anomalous behavlcmr of gaief 
which begins to manifest itself as soon as the mean free path 
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comparable witb the linear dimensions of the vessel The con 
ductivity and the viscosity ire properties which are independent 
of the pressure so long as the mean free path is smaU» but change 
rapidly with the pressure when the pressure is very small, becom 
mg proportional to the pressure below a certain limit of pressure, 
depending upon the nature of the gas and the dimensions of the 
vessel Again, at low pressures, the radiometer elect manifests 
Itself, that IS, there is a mechanical repulsion between a warm 
burface and a colder surface opposite it when gases at low pressure 
lie between them (See Radiometer ) Further, with an appa- 
ratus of the type used by Foote, Meggers, and Mohlcr for measur- 
ing resonance potentials (see Resonance Potfntul), so long as, 
first, the pressure is low enough for the electrons to have a free 
path between the hot wire and the surrounding grid, and, secondly, 
the potential fall accelerating the electrons is well above the 
ionization voltage, the ionization produced between the grid and 
the surrounding cylinder is proportional to the pressure All 
these effects have been utilised m the construction of special low 
pressure gauges 

Two types of viscosity gauges may be mentioned In one, 
devised by Langmuir and Dushraan, a very light horizontal disc 
of mica hangs suspended by a quartz fibre directly above a second 
horizontal disc This second disc is carried on a vertical shaft 
which can be set in rapid rotation by a rotating magnetic field es- 
tablished outside the glass vessel The drag of the rotating 
disc on the suspended disc, which is proportional to the speed 
of rotation and to the pressure of the gas between the discs, 
is measured with the help of a mirror attached to the sus- 
pended disc The effective viscosity depends not only upon the 
pressure but also upon the nature of the gas, so that the gauge re- 
quires special calibration On account of secondary effects it is 
not reliable below a certain low pressure of the order of 5X10"^ 
microbars of mercury, and on account of the lack of proportion 
dlUy of drag to pressure it cannot be used at pressures above 02 
mm of mercury It has not found very wide employment 

A much simpler form of viscosity gauge, due to Langmuir, 
consists merely of a vertical quartz fibre, rigidly fastened at the 
upper end to the top of the vessel When the vessel is tapped the 
fibre IS set into vibration, the amplitude of which decreases at a 
rate determined by the pressure of the residual gas in the vessel 
The gauge can be used down to pressures of 05 microbar 

The conductivity gauges, sometimes known as Piram gauges 
after the deviser of the first model, or Pirani-Hale gauges since 
C F Hale introduced improvements, depend for the measurement 
of the conductivity upon the fact that the electrical resistance 
of a wire vanes markedly with the temperature The gauge is 
very similar to an electric lamp, consisting of a filament of pure 
platmum wire, which has a large temperature coefficient of 
resistance, enclosed m a glass bulb connected to the vacuum The 
wire IS put in one arm of a Wheatstone bridge, the current flowing 
through It raising its temperature by 100® C or so The exact 
temperature at which it stands, and so its resistance, will depend 
upon the conductivity of the gas, which, for a given gas, measures 
the pressure The change of resistance consequent upon the intro- 
duction of the gas may be measured, or, better still, as pointed out 
by Norman Campbell, the voltage change required to keep the 
filament at constant temperature, since calibration can then be 
carried out at one temperature 

The reading of a viscosity gauge or of a conductivity gauge 
depends upon the nature of the gas remaining in the vessel, since 
the physical properties in question are functions of the atomic 
weight as well as of the pressure The magnitude of the radiom 
eter effect is, however, independent of the nature of the gas, and 
the gauge constructed bv Knudsen upon the radiometer principle 
is therefore often known as Knudsen’s absolute manometer If 
of two parallel strips one be maintained at an absolute tempera 
ture Ti, the other at an absolute temperature Tj which is that of 
the rest of the vessel, then the re pulsion between the two plates 
due to radiometric forces is ip whete p is the pres- 

sure of the gas (see Radiometer) This rcjiulsion can be meas- 
ured with vanous experimental dispositions A moving plate, of 
mica, glass, or metal, may be earned at one end of a short arm 
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suspended from a torsion wire, with a small counterbalancing 
Weight at the other end of the arm, and either a small part of 
the wall of the vessel, paxallel to the plafe, heated externally by a 
current of air, or by water, or the whole of the vessel heated, 
and the plate protected by an inner tube from molecules coming 
from all parts of the wall but that opposite one side of the phte 
In another fonn electrically heated metal strips, introduced msidc 
the vessel, are uStd as warm plates The gauges are sensitive 
to pressures as low as a few times 10 * mm of mercury The 
trouble with all the radiometer gauges is that it is difficult to be 
sure of the temperature of the told plate, and the gauges all have to 
be calibrated by the introduction of measured minute quantities of 
gas into the highest possible vacuum 

While the conductivity gauge is practically an electric lamp 
of ordinary filament type the lomzation gauge of Dushman and 
Found 15 practically a thermionic valve (<3^ t; ) The principle 
of its use has been already described The glass walls and metal 
parts must be carefully freed from gas by prolonged heating and 
pumping before the gauge is used With suitable conditions the 
desired proportionahty between ionization and pressure is found 
to bold The calibration constant depends of couise, on the gas 
This type of gauge has been much used m the technical laboratories 
attached to the great lamp companies It can probably be used to 
measure pressures down to microbars 

It IS perhaps, of mterest to contrast the pressures produced by 
the pumps and measured by the gauges described with the highest 
attainable laboratory pressures produced and measured by Bridg 
man The lowest pressures are certamly as low as 10*^® atmos 
pheres (a ten thousand millionth of an atmosphere) Bridgman’s 
highest pressures are 15,000 atmospheres which far exceed any 
thing produced m the chamber of a gun during finng The range 
of pressures accessible in the laboratory is therefore from i to 
150 million million Even at the lowest attainable pressure, how- 
ever, there are more than a thousand million molecules present 
in every cubic centimetre 

Bibliography The original sources for the most Im- 
portant early pumps are quoted m the text For the general history of 
early air pumps see E Gerland, F Traumuller, Geschchte der physt- 
kaltscken Expertmentierkunst, 1899, and E Gerland, Geschtchte der 
Phystk, 1913 A translation into German of Gucruke’s De Vacuo 
Spatw has been issued as Number 59 of Ostwald's Klasnker der exacten 
Wissenschaften The pumps m use round about the beginning of the 
present century are desenbed m Wmkelmann’s Handbuch der Physik, 
vol i part 2, 1908 

Modern Saul Dushman, Production and Measurement of High 
Vacuum, 1922 F H Newman, Production and Measurement of Low 
Pressures, 1925 L Dunoyer, Vacuum Practice, 1926 (a translation, 
with additions of the author’s Technique du vtde ) , A Goertz, Physik 
und Teckmk des Hochvacuums, 2926 (E N da C A ) 

VACUUM BRAKE, a form of brake utilizing the force 
exerted on a piston by the pressure of the atmosphere So long as 
a vacuum is maintained in the system the brake blocks arc kept 
off the wheels But when air is admitted, this presses against one 
side of the piston and applies the blocks (Sie Brake, Railway 
Brakes and Motor Car Brakes ) 

VACUUM CLEANER An appliance for extracting and 
removing dust from fabnes, such as carpets, upholstered seats, 
cushions, etc , by suction, designed for the primary purpose of 
carrying out this operation without the necessity of displacing 
the articles to be cleansed from the positions which they normally 
occupy when in use It is also used to remove dust from such 
surface*! as those of floors, shelves and walls etc It was so named 
by its inventor H C Booth, who made and patented the first 
successful appliance m the year 1901 

A vacuum cleaner consists essentially of an air suction pump, 
or exhauster, connected by a pipe or tube or directly to a nozzle 
having a slot shaped orifice which is passed over the material 
being cleansed, the surrounding hp of the orifice being kept m 
close tiontact with the material An air filter which cleanses the 
air either before or after its entry into the exhauster serves 
at the same time as a chamber, or receptacle for collecting the 
dust, which can be removed therefrom conveniently and without 
dispersal In the light portable or domestic types this filter is 
of cloth in the shape of a bag Iti operation suction from the 
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air exhauster causes air to rush violently into the nozzle through 
the interstices of the fabric being cleansed and to carry away with 
It the impnsoned dust The stream of dust-laden air passes from 
the nozzle to the filter, m which the dust is retained while the 
cleansed air is drawn on through the pump or filtered through 
the dust bag and delivered thence to the atmosphere 

In the first instance the vacuum cleaner was made in the form 
of a portable plant and consisted of a pump dnven by a petrol 
or electric motor, mounted with the filter on a portable trolley, 
which was taken round periodically to houses, offices, etc , when 
cleaning was required A long flexible hose with the cleaning 
nozzle attached was led into the house from the plant which 
remained outside Such cleaners for house to house work arc 
now mounted m motor vans 

Central Installations* — Shortly after the introduction of the 
portable type of machine, fixed installations of central plants 
were established in large buildings, such as hotels and theatres 
These had a permanent system of pipes running from the plants to 
the various floors with branch pipes to different parts of the build- 
ing At convenient positions in the pipe lines, valves, or nozzles 
with removable caps, were fitted, to which flexible hose with 
cleaning nozzles could be attached It is now common practice 
to equip large modern buildings with such central installations 

In both forms of plant the suction pump or exhauster is now 
cither of the positive displacement or of the multi-stage fan type, 
depending upon circumstances and the class of work to be done, 
the former being more suitable for giving a higher degree of 
vacuum with less volumetnc capacity than the latter 

If of the positive displacement type, it should be capable 
of drawing from 28 to 35 cu ft of free air per minute per clean- 
ing nozzle at work, while maintaining mside the nozzle a degree 
of vacuum equal to $ in of mercury If of the multi stage fan 
type, it should be capable of drawing from 50 to 70 cuft of 
free air per minute per cleaning nozzle at work, while maintaining 
inside the nozzle a degree of vacuum equal to 3 in of mercury 

The filter is a chamber generally formed in two parts, an 
upper fixed part containing a filtering fabric of unbleached calico, 
linen or other suitable material usually made in the form of an 
inverted bag or cone, and a lower part, readily removable, into 
which falls, and is collected, the dust intercepted by the filtering 
matenal 

The cleaning nozzle for use on carpets or upholstery has a slot 
shaped orifice usually from i m to | in wide, and from 4 in to 
12 in long, the rim of the orifice being formed with a contmuous 
rounded lip so as to run smoothly over the fabric being cleansed 
and to ensure close contact therewith throughout its entire peri- 
phery Other forms of nozzle are used for various purposes — 
those for removing dust from surfaces such as floors, or shelves, 
usually have felt or bristles mounted around the onfice 

The flexible hose to which the cleamng nozzle is attached is 
usually made of rubber, having a smooth bore and strengthened 
by embedded steel wire or strip which ensures sufficient strength 
combined with lightness and flexibility If used with the positive 
displacement pump, it is generally of i im internal diameter, or 
of li m mtemal diameter if used with the multi-stage fan 

In central installations the diameter of the fixed iron pipes 
forming the mams which carry the dust-laden air to the filter 
IS usually such as to allow an air velocity of between 40 ft and 
90 ft per second 

Domestic Form. — ^The advantages of such a convenient and 
sanitary method of keeping homes free from accumulations of 
dust were widely appreciated and led in the course of a few 
years to the production of small cleaners in a variety of forms 
suitable for daily domestic use and driven by hand or by small 
electric motors which could be connected with the lightmg circuit 
Such machines are now common domestic apphances and have 
done much to displace the broom and duster, the employment of 
which is both inefficient and insanitary, owing to the unavoidable 
dispersal of dust m the atmosphere It is well known that dust, 
when disturbed and caused to float about m the air, acts as a 
carrier of germs, and accumulations hable to be disturbed may 
be a considerable danger to health 


A bacteriological analysis of the dust m any pubhc building 
gives a sufficient proof of this, and observations made over a 
series of years in a large printing works showed a marked improve- 
ment m the health of the workpeople after the installation and 
regular use of a vacuum cleaner 

During the World War many factories making high explosives 
were equipped with central installations of the vacuum cleaner 
for the purpose of minimizing the dangers of explosion and 
TNT poisoning, and in 6ne factory, fulminate of mercury was 
successfully dealt with 

Modified forms of the apparatus are now applied to many 
industrial processes in which the removal and conveying of dust 
or powdered matenal can be earned out economically and con- 
veniently by pneumatic means One of the more important 
recent developments is its application to the sooting or removal 
of fine ash from boiler casings, flues and economizer chambers, a 
laborious and unhealthy process when earned out by hand with 
brushes and shovels In many cases the plant is arranged so that 
the operation can take place while the boilers are at work,, thus 
rendering it unnecessary to close down, or for men to enter the 
casings or flues 

In such a plant a positive acting pump is generally used, its 
capacity depending upon the number of tons of dust which it is 
required to remove per hour 

The air suction main leading therefrom passes to an an washer 
and thence to a cylindrical dust collecting chamber, provided with 
a dust discharge valve at its base, and usually mounted on a 
staging, so that it can be emptied into wagons or barges From 
this collecting chamber, a mam pipe which conveys the dust-laden 
air IS led to the boilers and economizers, etc , and branch pipes 
fitted with valves enter the boiler casings and flues, and terminate 
m one or more suction nozzles fixed at points where the dust 
accumulates Ihese nozzles are so designed as to admit a sufficient 
inrush of flue gases with the dust being sucked away in order to 
ensure its conveyance along the mams to the dust collecting 
chamber 

In other cases, where it is necessary to enter the flues for the 
purpose of cleaning, the operator uses a similar suction nozzle 
connected by a flexible metallic hose to a valve situated at a 
convenient point in the dust mam, and in this manner one man 
can remove the dust, without inconvenience or disturbance at 
the rate of two tons per hour Cement dusts and arsenical pow 
ders have also been dealt with by similar plants 

Lampblack is collected by suction nozzles from rotatmg tables, 
and aluminium and bronze powders used in paints are transferred 
from the pulverizing stamps to collecting chambers In these 
cases the filtration of the conveying air is carried out by means 
of fabric filters (H C Bo ) 

IK THE UNITED STATES 

Some modern electric cleaners made in the United States clean 
and polish linoleum and varnished or waxed floors One cleaner is 
equipped with a detachable handle for conversion into a portable 
umt for cleaning automobile upholstery, stair carpets, crevices 
and corners 

Types. — (i) ‘'Built-in*^ or stationary type a powerful motor 
usually placed in the basement of the building operates an ex- 
haust fan or a suction pump from which metal pipes lead to 
valved inlets on each floor A flexible hose of from xo to 20 ft 
m length may be attached to these inlets Suction is appked to 
the floor or floor covenng by means of an extension tube and a 
nozzle which is normally fitted with a umversal joint for ease in 
handling The dirt is separated from the air by means of a filter 
and either drops into a removable receptacle or is directed into a 
sewerage mlet 

(2) The portable electric type is now supplementing and sup- 
planting many central installed systems Two distmct tjqjcs of 
portable electric vacuum cleaners are in use the truck type and 
the light portable type The truck type is placed on a truck plat- 
form which IS mounted on three or four wheels It employs motors 
of from i to I h p which operate an exhaust fan or suction pump 
A large flexible hose and nozzle is used similar to that of the 
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permanently mstalled systems The light portable type is by far 
the most popular and represents 95% of all electric vacuum clean- 
ers in use Although of several distinct types, identihed by varied 
cleamng prmciples, its mam characteristics are lightness, from 
10 to 20 lb in weight, use of exhaust fan principles and use 
of floor nozzle The latter is attached to a suction chamber, motor, 
exhaust fan and cloth bag to trap dust and sift air, and is 
mounted on small wheels guided by a handle, through which an 
electric cord runs to motor The switch is usually in the handle 
These cleaners operate from house current at a cost which is 
generally less than i cent per hour Motors are of from to 
i horsepower The attachments which are commonly sold at 
extra cost generally consist of a flexible hose about 8 ft in length, 
which may be connected to the intake of the suction chamber, 
various cleaning nozzles, a brush attachment and an extension 
tube which enables the operator to clean any typie or contour of 
surface and without step-ladders reach any part of a room of 
normal height 

There are three mam types of hght portable electric vacuum 
cleaners The first is the high vacuum type, characten/ed by sim 
plicity and paucity of moving parts Powerful suction is generated 
because the motor is used for producing suction only High 
vacuum is effective m removing deeply embedded dirt The broom 
action self-cleaning brush removes surface litter without injury 
to the nap of the floor covering The second is the carpet sweeper 
type which employs suction for removing embedded dirt and a 
revolving wheel driven brush for surface Utter The revolutions 
of the brush are controlled by the speed at which the cleaner is 
moved across the surface of the floor covering The brush not 
being connected to the motor permits the full use of the power of 
the motor for generating suction The brush is removable for 
cleaning The third is the motor driven brush and metal drum 
types which beat the floor covering and cause vibration to dis- 
lodge embedded dirt Surface litter is effectively removed by 
this type of cleaner and clinging dog or cat hairs or loose and 
cut nap are picked up by suction 

Small hand vacuum cleaners, frequently termed vacuum 
brushes, are sold in hmited quantities These are miniature elec- 
tric cleaners and are of a pattern of all three types of portable 
electric cleaners explained above Larger portable electric cleaners 
which can be suspended by a strap from the shoulder of the 
operator or earned m one hand while he is using the cleaning 
nozzle, are designed and powered like the standard portable 
vacuum cleaners, but have no handle or large floor nozzle Non 
electrical vacuum cleaners of current design are generally of the 
exhaust fan type A fly wheel weighing several pounds to which 
the fan is attached is actuated by a slip ratchet gear m mesh with 
one or two large driving wheels These wheels also support the 
cleaner The speed at which the cleaner is moved determines the 
amount of suction generated which is never very great A carpet 
sweeper type revolving brush is generally used and is the chief 
cleaning agent The dust is trapped m a cloth bag These cleaners 
resemble electric vacuum cleaners in appearance 

History. — ^Hand power vacuum cleaners are the forerunners 
of all electnc cleaners The “pump handle” portable tank type, 
using a set of two contracting diaphragms was first on the scene, 
followed by the suction carpet sweeper with a double bellows, 
operated by wheels in traction with the floor covering, which drew 
the dust into a cloth bag sifter 

Large tank type vacuum cleaners mounted on horse drawn 
wagons, or automobile trucks were the first power-driven vacuum 
cleaners to appear m Amenca A motor supphed the power for 
both exhaust pump and fan types This type employed flexible 
tubes, m sections, to reach from the street to the farthest comers 
of home, office building or hotel They are practically obsolete 

(FWar) 

VACUUM DISTILLATION: see DiStILLATION 
VACUUM FLASK, a glass vessel with double walls, the 
space between which m evacuated The only junction of the 
walls is at the neck of the vessel It is also known as a Dewar 
vessel after 4 ts mventor Sir James Dewar (qv), “Thermos” 
flask is a proprietary name applied to a form protected by metal 


casing It was invented m the first place to preserve iiquelaed 
gases (see Liquefaction of Gases) by preventing the trans 
fercnce of heat from the surroundings to the liquid The approx 
imate vacuum between the glass walls is practically a non 
conductor of beat, and radiation is reduced to a minimum by 
silvering the glass The chief path by which heat can be com 
mumcated to the interior of the inner vessel is at the junction 
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Vacuum flask in which transmission of heat to or from the 

CONTAINER IS PREVENTED BY THE VACUUM SPACE 

of the walls at the vessel s neck, which is consequently made as 
small as possible This thermal isolation applies equally in the 
opposite direction, a hot liquid remaining at a high temperature 
for several hours Where the flask is subjected to rough usage, 
metal has been substituted for glass, but the latter is the more 
efficient matenal 

VACUUM-PUMP. This has an opposite effect to an air- 
compressor, that IS, it withdraws air instead of forcing it m 
The smaller pumps are employed for scientific purposes, and for 
the exhaustion of incandescent lamp bulbs and Rontgen tubes 
Large units serve factories carrying on certain chemical processes, 
and making foodstuffs, sauces, varnishes, etc A vacuum is 
largely used for boiling semi hquids or liquids at a low tempera- 
ture, the boiling point being determined by pressure Condensed 
milk and milk powder are made by boiling off the water m a 
vacuum, while oil refining and sugar refining are also performed 
with the help of a vacuum 

The large pumps arc built similarly to air compressors, and 
driven by belt, steam, electnc motor, or mtemal combustion 
engine, and ranging m power requirement to more than 200 
horse-power Small types such as the well-known Sprengel 
mercury pump are composed of tubes and bulbs mounted against 
a vertical frame or board But a mechanical pump, the Geryk, 
patented by Ficuss (and made by The Pulsometer Lngineenng 
Co Ltd) IS extremely simple to use, and gives a very high 
vacuum, whether on a small or a large scale The single cylinder 
type will give a vacuum of ^ of a millimetre off perfect, 
while in an elaborated type, and under favourable conditions, a 
vacuum of can be obtained The piston of the 

small pumps is reciprocated by a lever, or a lever worked from 
a handwheel, while larger units derive their power from an 
electnc motor Rotary pumps are also made on a modified 
pnnaple 

In the diagram the top of the piston and the underface of the 
head valve are seen to be of the same form, so that when they 
are in contact no air space exists between them As the piston 
reaches the top of its stroke it over runs the cyUnder bore 
slightly, and is therefore in close contact with the head valve, 
expelhng all air The piston m nsing to this position comes into 
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contact with the oil The main valve is oil sealed with a special 
oil of low vapour tension See also Vacuum (F H ) 

VACUUM TUBE : see Thermionic Valve 
vAcz, a town of Hungary, 20 m N of Budapest, straggles 
along the left bank of an arm of the Danube at the foot of the 
Cserhdt mountains, where the river takes its southward course 
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The geryk oil vacuum pump which produces high vacua 
grapes is an important industry There are also spirit, soap and 
shoe factories while the working of wool is earned on The town 
IS the see of a bishop and has numerous architectural remains 
and a museum of the Roman and mediaeval antiquities in which 
the district is so rich Pop (1923), 19,395 

VADE-MECUM, a Latin phrase meaning literally “come 
with me** (vade, imperative of vadere, to go or come, cum, with, 
me, abl of ego, I) and used m French, Spanish and English for 
something that a person is in the habit of constantly taking about 
with him 

VAGRANCY The existing British law against vagrancy is 
the outcome of over three centuries of legislation Stephen’s Hw- 
tory of the Criminal Law, dealing with vagrancy as a criminal 
offence, states that “when serfdom was breaking down and when 
the statutes of labourers provided what might be regarded as a 
kind of substitute for it, provisions as to vagrancy were practically 
punishments for desertion The labourer’s wages were fixed, his 
place of residence was fixed , he must work where he happened to 
be If he went elsewhere he must be taken and sent back By de- 
grees the order of ideas which this view of the subject represented 
died away The vagrant came to be regarded rather as a probable 
cnmmal than as a runaway slave ” 

The act of 1495 instructed local authonties to search for all 
“vagaboundes idell and suspecte persones lyvyng suspcciously” 
and put them m the stocks for three days, giving them bread and 
water only and then turn them out of the town In 1530 owing 
to the increase of vagrancy followed by crime and disorder whip- 
ping was allowed as an alternative to the stocks In 1535 an even 
severer punishment for the sturdy vagabond was enacted If 
brought a second t^me before a justice of the peace he might be 
marked by having the upper part oT his right ear cut off and after 


this if convicted of wandering^ loitering and idleness might be 
adjudged a felon and su^r death Oth^er drastic acts foUewed 
until 1597 when fortune tellers, tinkers, pedkrs, jugglers, etc , were 
all treated as rogues and vagabonds and even players except such 
as “belonged to any baron of this realm or any other honourable 
person of greater degree *' This law remained in force with amend- 
ments until orders in council m 1603 and 1662 empowered the au- 
thorities to transport Sturdy beggars and idle and disorderly per 
sons to English plantations beyond the seas Branding ceased to 
be legal in 1 713 In 1821 a select committee of the House of Cbm 
mons dealing with the system of “passing” vagrants to their place 
of settlement recommended that the existing system should be 
abolished and long periods of imprisonment given instead 

As a result of the report, the existing legislation was in 1822 
repealed “en bloc” and the new act to remain m force till 1824 re- 
duced the powers of magistrates with regard to vagrants and also 
reduced the maximum term of detention from seven years trans 
portation to two years imprisonment Finally the Vagrancy Act 
of 1824 repealed all former statutes and vagrancy offenders were 
liable to punishment either as “idle and disorderly persons” or as 
“rogues and vagabonds” or as “incorrigible rogues ” Since 1824 
legislation and regulations have both been based on reports made 
by the poor law commission, and under the poor law as reformed 
in 1834 It became the duty of the guardians to provide relief for 
destitute persons and to use a test to make sure that relief given 
from the public funds was not abused When workhouses were 
established vagrants apphed for admission to them and in 1837 
the poor law commissioners expressed the opinion that it was the 
intention of the Act of 1834 that all cases of destitution should 
be relieved irrespective of the fact that the applicant might belong 
to a distant parish 

There have been many acts since that time, such for example, 
as the act of 1842 proscribing a task of work m return for food 
and lodging and the Poor Law Act of 1844 authorising the forma 
tion of districts in London and other large towns for the provision 
of temporary relief In 1848 when the poor law board took the 
place of the poor law commissioners the whole question of vag 
rancy was reported on by the inspectors to the new board and a 
minute of the poor law board urged uniformity in action, the re- 
fusal of rebef to able bodied men not actually destitute, and the 
employment of police officers as assistant relieving officers for 
vagrants Under the act of 1864 every London union was required 
to provide casual wards 

The Casual” — Nearly all subsequent legislation deals with 
the treatment of the casual pauper and the regulations that should 
be enforced especially when the applicant for admission to a 
casual ward was an able bodied man A general order dated Dec 
18 1882 prescribed the rules and regulations to be observed and 
pauper vagrancy decreased for two or three years, but increased 
again from 1885-1895 The number of vagrants in casual wards 
on Jan 1, 1905 was 9,768 There followed the appointment of the 
departmental committee on vagrancy in 1906 Since then the 
number of vagrants has increased and it is estimated that there 
are no less than 12,000 many of them ex service men who for 
one reason or another tramp from place to place and find tempo 
rary accommodation in the casual wards and lodging houses or 
sleep in the open It is extremely difficult to say how many of 
these men are bona fide unemployed but not more than one-third 
could be placed in the class of “rogues and vagabonds ” The rec 
ommendations of the committee on vagrancy of which the Rt 
Hon J L Wharton was chairman were of a varied character some 
of which could not be earned into effect without legislation For 
example, it was suggested that the control of casual Wards and 
the local relief of vagrants should be transferred to the police au 
thonty with a view to secunng uniform treatment throughout the 
country At present (1929) it is often necessary for tramps to 
apply for tickets at police stations before they can Sleep in the 
casual ward although the police have no final control another 
recommendation was that of a detention colony and an indetertni 
natc sentence, a detention colony, for example, such as Borstal 
for boys and the place of detention for an indefinite period m 
stead of prison for a short term The committee recommended 
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that habitual vagrants should be sent to certified labour colonies 
for detenUon for not less than six months or more than three 
years This recommendation would also require legislation The 
third recommendation which has passed mto law is that of the 
establishment of labour exchanges the value of which for the 
unemployed tramp is that information can be obtained at a labour 
exchange as to where employment is hkely to be found The dif- 
ficulty however which has not been overcome is that if a man is 
comp^ed mthout money to tramp the country he cannot stay 
long enough in one place to enable him to find employment A 
considerable advance has been made m the direction of forming 
vagrancy committees for counties or larger areas, the object being 
to secure umform treatment of tramps, to find work for those who 
are willing to work and to deal with the difficulty of women and 
children on the road Clearly what is required is a national sys- 
tem of dealmg with the problem, and all boards of guardians, if 
still m existence, should be included in these committees A num- 
ber of counties have also adopted the suggestion of a way-ticket 
system By a statutory order of Sept 23, 1914 the supply of a 
midday meal for paupers discharged from the casual ward was 
legahsed The way-ticket system was by no means universally 
adopted and has not been a success 

The Metropolitan Asylums Board by unifying the London tramp 
wards has introduced uniformity m admimstration and generally 
speaking the London casual wards are clean and well kept As a 
result of the report of the casual wards committee of the Metro- 
politan Asylums Board many helpable cases are now dealt with 
separately, the idea being to enable those who are really desirous 
of work to stay m a ward which is treated as a hostel A stay of 
a week or a fortnight often means that the man is able to find 
employment The implication is that the casual ward with its one 
or two nights detention does not assist the man to find employ- 
ment, but that given a longer time a considerable number of men 
can be assisted to find work 

Eemedies — ^The labour exchange should theoretically enable 
an unemployed man, likely to become a vagrant, to be transferred 
to some place where work is more abundant, but the labour ex- 
changes are in many cases overworked and have a mass of local 
unemployment to deal with, roost of it stagnant labour If the 
occupants of casual wards could be given a chance there is no 
doubt that a percentage, small perhaps, but probably not less than 
10% would be wilhng to work if suitable employment could be 
found To obtain this fluidity of labour some arrangement is 
required to enable the man to travel from place to place and this 
entails the expenditure of money He also requires when he ar- 
rives at a new town some decent accommodation other than the 
casual ward Vagrancy reform must be based upon effective indi- 
vidual dealmg and proper classification smee the vagrant may be 
either a genume unemployed man, an ex-service man, an old and 
infirm person, a yoimg boy, a married man with a wife and child- 
ren or an habitual vagrant Vanous remedies might be suggested 
for the evil In the first place it would be as well to set up another 
inter departmental committee to consider what changes have taken 
place m the situation since the last committee of 1906 and what 
legislation is still required Proper accommodation should be sup- 
plied in the shape of municipal lodgmg houses for genume unem- 
ployed looking for work, and Labour Exchanges should supply the 
necessary information as to existing accomn^ation in their own 
distncts Every attempt should be made to mduce the vagrant 
to call at the labour exchange for mformation and if be possessed 
a wayfarer’s card it would be possible for the labour exchange to 
endorse it before he went *^on the road ” A training camp is re 
quired for the young man who has no real trade behmd him, 
while for those who are seasonally unemployed some sort of a 
colony should be established in order that the man may not lose 
the habit of legular work. 

On the puifltive and deterrent side other remedies are required 
If ^sleetiilng out” and ^loitering with intent” and begging for food 
or drink are treated as offences the vagrant can no longer be left 
to the poor law. He becomes a concern of the Home Office Va** 
pancy offends should then be subject to penal detention under 
m in^teiminate sentence Such men should not be allowed to 


j become recidivists Two things are quite obvious m dealmg with 
this prol^lem The first is that penal detention should not be re- 
sorted to where the only crime is poverty, the second, that where 
the social conduct of an individual calls for penal treatment he 
should not be allowed to contaminate others m the casual ward 

Like all social problems vagrancy cannot be isolated from other 
important questions such as housing poor law reform and unem 
ployment It is a symptom of a deeply rooted social evil which 
must be remedied by dealmg with the other problems which lie 
at the root of the trouble (See also Poor Law, Casual Ward, 
Labour Colonies, Unemployment ) 

Bibliography — For a history of vagrancy see C J Ribton-Tumer 
History of Vagrants and Vagrancy (1887) » see also Reports^ Evidence 
and Appendices 0) Departmental Committee on Vagrancy (1906), a 
most valuable publication, as well as The Vagrancy Problem (1910), 
by W H Dawson, who was a witness before the committee and whose 
work quoted is full of first-hand information Two Board of Trade 
Reports on ‘‘Agencies and Methods for Dealing with the Unemployed’ 
(1893 and 1904) will be found useful, as also Rev W Carlile and V 
W Carhle’s The Continental Outcast (1906) , Mary Higgs Down and 
Out Studies tn the Problems of Vagrancy, ‘Royal Commission on the 
Poor Law,*’ appendix to Reports on Visit to Labour Colomes, vol 
xxxu (1919) , Ministry of Reconstruction Report on Transference of 
Function of Poor Law (1918) (P A ) 

The United States. — Vagrancy laws in the United States be 
gan to appear after the economic depression of 1873 (New Jersey, 
1876, Delaware, 1879, New York, 1884) and after the even 
greater depression of 1893 Owing to the unique nature of the 
problem in the United States these laws attempted to differentiate 
between the vagrant or loafer about town, and the tramp who 
roved “about from place to place ” Both were “idle persons with- 
out visible means of support” only the tramp was more of a 
romantic adventurer In other connections he is known as a 
migratory worker or hobo He was a conspicuous figure in the 
building of railroads, prospecting and clearing the land during the 
strenuous dnve against the frontier With the passing of the 
frontier he continued in his rdle as tramp and migratory worker, 
but he now functions in only the seasonal industries and transient 
occupations The migratory worker, thanks to his facility m using 
the railroads, is more mobile than any type of vagrant so far 
developed In the mam he is self-sustaining, and when he is not, 
his problem is as much a matter of unemployment as of vagrancy 
His labour market is elusive, harvesting, sheep shearing, lumber 
mg, ice cutting and the like, and his fortunes are no less elusive 
However legitimate his function may be in the country’s industrial 
set up, he still leads a precarious, hand to mouth existence, moving 
from job to job, from State to State at the beck and call of his 
opportunities, and not infrequently of his moods Most of his 
life the hobo lives in the open, especially m summer when if he 
IS not at work or travelling to the next job he is basking m the 
“jungles,” his roadside camps In winter when work is scarce he 
IS frequently forced mto some city for food and shelter, and it is 
then that he gets his rating as a vagrant 

The life of the hobo, and he is at present typical of the Amen 
can variant of the genus vagrant, is divided between tram nding 
the job, the “jungle” and the “mam stem,” or the street of the 
homeless found in most cities In most of his contacts he is 
relatively isolated from women, so hobo life becomes a man’s 
game A population recruiting its new membership from young 
men and boys, it has httle of the culture traits jargon and sign 
language that some observers attribute to vagrants of the Old 
World Since so many boys and young men are attracted mto the 
class and since the promise of adventure generally proves a de- 
lusion there IS naturally considerable unrest, which may explam 
the oeal with which hobos often turn to syndicalism Mamfesta 
tions of unrest, songs of protest, and rapid movement, especially 
of younger hobos, about the country, have all appeared with the 
passing of the frontier and the swing of the country from a 
rural to an industrial, aty-buildmg civilixaUon The hobo of the 
oli school who Uved his life m the open, tramping and working 
by turns, and carrying bis bed wherever he went, is vanishing 
Whereas the oW-type hobo used to avoid the aty, the present 
species of the undomesticated Amencan is essentially urban, and 
only when necessity forces him does be venture mto the country 
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Most attempts in the large cities to cope with the problem of 
vagrancy have been partial and palliative Small cities at one 
time opened their jails for winter lodging but that has practically 
ceased since the World War Other cities drive tramps out of 
town, and others have established wood yards to give the work 
test Numerous cities have municipal lodging houses and in addi- 
tion private agencies, as the Salvation Army, maintain industrial 
shops and transient hotels In every large city during hard times, 
and often the year through, bread lines and soup kitchens may be 
found None of these efforts meets the problem in any compre- 
hensive fashion, m fact no American city has as yet attempted 
iny comprehensive programme Quite a contrast is the treatment 
ifforded tramps who have invaded the Southern States during win 
ter months They frequently find their way into chiin camps and 
often have been leased to contractors in the mines and turpentine 
camps I he brutal treatment so characteristic of Southern prison 
camps has failed, however, to prevent the annual southward move- 
ment of large numbers 

Jacob S Coxey who led “Coxeys army” of unemployed to 
Washington in 1894 demanded that the Government should put 
them to work building roads That proposal has often been made 
but only with transient success One of the earliest instances was 
in New York city m 1808 during a not of unemployed sailors 
Attempts have been made by the Federal and State Governments, 
as well as by municipalities to conduct employment bureaux 
These have been partially successful but perhaps more important 
still are the moves toward public regulation of private emplovment 
agencies These agencies frequently corner jobs during hard times 
ind charge unreasonable prices Since the World War the auto 
mobile h is had a profound influence on vagabondage in the United 
States The old time hobo still rides the railroad but a younger 
class, out for sport follow the highways and ride automobiles 
This promises to add women to the tramp population There is 
evidence too that the automobile is making possible a tramp 
family In many towns of the South and West these families con 
htitute a serious burden for charity agencies 

Bibliography — N Anderson, The Hobo (i02v) H Asbury, The 
Gangs of New York (1927) , E A Brown, *‘Broke*' The Man With- 
out a Dime (1913) , W H Davies, Autobiography of a Super-Tramp 
(1917), W I dgc, Ihe Mam Stem (1927), J Mvnt, Tramping with 
Tramps (1899)1 ^ Kellv, The hhmmalwn of the Tramp (1908^ 
H Kemp Tramping on Life (1922), F C I auhach Why thire are 
I agrants (1916) , O F I cwis, “VaRranry in the United States” Pro 
reed of the National Conf of Char and Correct (1907) pp 32-70 
J London The Koad (1907) , G H Mulhn, Adventures of a Scholar 
Tramp (1923), C H Parker The Casual Laborer (1920) A W 
Soltnbergcr, One Thousand Homeless Men (ign) , A B Wolfe, The 
lodging House Problem in Boston (1906) W A Wyckoff The 
Workers The Last (1897), and The Workers The West (1898) 

(N A) 

VAI, d people of the Mandinga group, on the Guinea coast 
m Liberia and Sierra Leone, who are remarkable for their use of 
a syllabic sciipt consisting of more than 159 signs invented in the 
first half of the 19th century by Momolu Doalu Bukere 

See Migeod, The Languages of West Africa (1911) 

VAIDA-VOEVOD, ALEXANDRE (1871-- ), Ru 

manian statesman, was born at Olpret (Transylvania) in 1871 He 
studied medicine m Vienna and practised for many years at Karls- 
bad (Karlovy Vary) At the age of 28 he joined the National 
Rumaman Party of Transylvania and from 1906-18 sat in the 
Hungarian parliament at Budapest, where he waged a permanent 
fight m defence of the Rumanians m Transylvania On the col- 
lapse of the Central Powers m the autumn of 1918, Vaida-Voevod 
was instructed by the newly formed ‘'Rumaman national commit- 
tee,” to voice their claims in the Hungarian parliament Invoking 
the right of self determination he denied the right of the Hun- 
garian Government to speak m the name of the Rumanians of 
Transylvania and claimed that the latter should have their own 
representative at the Peace Conference Soon after, the Rumanian 
national committee took administrative control of Transylvama 
and delegated Vaida-Voevod to represent the Rumanians of Tran- 
sylvania and the Banat at the Peace Conference in Pans 

In 1919 Dr Vaida Voevod was appointed prime minister and 
minister for foreign affairs of Rumania and m the latter capacity 


went to Pans and London early in the followmg year to negotiate 
with the French and British Governments the recognition of the 
union of Bessarabia with Rumania This he succeeded m doing in 
March 1920 when the rights of Rumania over Bessarabia were rec 
ognized by the Supreme Economic Council, and afterwards ratified 
by the Treaty of London (Oct 28, 1920) Dr Vaida-Voevod 
resigned in the same year and afterwards sat in parhament as one 
of the leaders of the National Rumaman Party, bdt left that 
institution when his party decided to boycott the Liberal Gov 
emment as unconstitutional 

VAIL, THEODORE NEWTON (1845-1920), American 
capitalist, was born in Carroll county (0 ), on July 16, 1845 He 
became interested in telegraphy, and in 1868 he became station 
agent and telegraph operator on the Union Pacific Then he was 
appointed clerk in the railway mail service, and in 1873 was made 
assistant superintendent of railway mail service, rising in 1875 to 
general supermtendent In 1878 he was made general manager of 
the American Bell Telephone Company In 1885 he resigned and 
was elected president of the newly organized American Telephone 
and Telegraph Co , which m 1900 acquired the American Bell 
Telephone Company In 1887, because of ill-health, Vail retired 
In 1896 he installed an electric railway system in Buenos Aires, 
and later introduced telephone systems in South American cities 

In 1907 he was again mduced to accept the presidency of the 
American Telephone and Telegraph Company When this com- 
pany in 1910 bought control of the Western Union Telegraph Co , 
Vail was made president of the latter also, and introduced many 
changes, including “night letters” at reduced rates When in 
1914, as the result of a threatened suit by the Government, the 
Western Union was again segregated Vail remained president of 
his old company After the taking over of the wires in Aug 
1918 by the Government as a war measure, he was appointed 
adviser by the postmaster general When the wires were returned 
in 1919 to private ownership he was elected chairman of the 
board of directors of the American Telephone and Telegraph 
Company He died m Baltimore on April 16, 1920 

See A B Paine, In One Man*s Life (1921) 

VAILLANT, EDOUARD MARIE (1840-191S), French 
politician, was bom in Vierzon (Cher) on Jan 28, 1840 He 
studied science, residing m Heidelberg, Tubingen Vienna On his 
return to Pans he took part m the republic and socialist battle 
agimst the Second Empire, becoming a disciple and friend of 
Bhnqui On March 18, 1871 he took part in the Commune In 
surrection and, on the 26th, was elected a member of the Com 
mune He was a delegate on the executive Commission, and his 
work for public instruction displays his revolutionary audacity and 
his scientific knowledge 

After the defeat of the Commune he fled to England and be 
came associated with Karl Marx But, after having been a member 
of the general committee of the First International, after having 
participated m 1872 in the Congress at The Hague, he induced his 
friends to abandon this association because it seemed to him to be 
insufficiently revolutionary He founded “The Revolutionary 
Commune” which published the manifesto in which these disciples 
of Blanqui declared themselves to be atheists, republicans, com 
mumsts, re\ olutionaries, and partisans of class conflict 

Condemned to death by the War Council m 1872, VaiUant 
only returned to France m 1880 under amnesty He was a founder 
of the Sociahst Revolutionary Party, and in 1884, hie became a 
Municipal Councillor of Pans, becoming deputy in 1893 Hnder 
his direction, the Blanquist party made itself noticeable among 
the other sociahst parties In Boulangisme (1889X he separated 
from other blanquists, who, through nationalism, were inclined to 
accept a plebiscitary dictator 

In 1899, and again in 1905, Vaillant made himself the apostle 
of sociahst umty m France When in 1905, all the socialist parties 
united, he became a very close friend of Jaur^s, and secured with 
him the majonty in all sociahst congresses until 1914 He advo- 
cated the eight-hour da>, security and hygiene for workers, 
remedies against stoppage of work, and a struggle against war 

In August 1914, he considered that France was attacked and 
that it was the duty of the sociabsts to defend it, as in 1870 and 
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1871 He resumed the formulae of blanquist socialisrfl and de- 
clared himself unreservedly m favour of national defence 

VAIRA6I. see Ramats 

VAISHNAVITES (Bengal) Chaitanya, the founder of the 
great Vaishnava sect of Bengad, was the son of a high-caste 
Brahman of Nadiya, the famous Bengal seat of Sanskrit learn- 
ing, where he was born m 1485, two years after the birth of 
Martin Luther, the German reformer Having marned in due 
time, and a second time after the death of his first wife, he lived 
as a “householder** (gnhastha) till the age of 24, whtn he re 
nounced his family ties and set out as a religious mendicant 
(v(uragm)f visiting during the next six years the principal places 
of pilgnmage m northern India, and preaching with remarkable 
success his doctnne of Bhakti, or passionate devotion to Krishna, 
as the Supreme Deity He subsequently made over to his prin- 
cipal disciples the task of consohdatmg his community, and passed 
the last twelve years of his hfe at Pun m Orissa, the great centre 
of the worship of Vishnu as Jagannatha, or “lord of the world,*’ 
which he remodelled in accordance with his doctrine, causing 
the mystic songs of Jayadeva to be recited before the images m 
the mormng and evemng as part of the daily service, and, seeking 
to humamze divine adoration by bringing it into accord with 
the experience of human love To this end, music, dancing, sing 
ing parties (sanktrtan)^ theatricals — ^in short anything calculated 
to produce the desired impression — would prove welcome to him 
His doctrine of Bhakti distinguishes five grades of devotional 
feehng in the Bhaktas, or faithful adherents viz , (sattU) calm 
contemplation of the deity, (dasya) active servitude, (sakhya) 
friendship or personal regard, (vatsalya) tender affection as 
between parents and children, (tnadhurya) love or passionate 
attachment, hke that which the Gopis felt for Krishna Chaitanya 
promoted the celebration on an imposing scale of the great Pun 
festival of the Ratha yatra, or “car procession,” in the month of 
Ashadha, when, amidst multitudes of pilgrims, the image of 
Krishna, together with those of his brother Balarama and his 
sister Subhadra, is drawn along, m a huge car, by the devotees 
This festival was, and is, attended by people from all parts of 
India, without distinction of caste or sex All classes, even 
Mohammedans, were admitted by Chaitanya as members of his 
sect The ordinary form of worship is very simple, consisting 
mainly of the constant repetition of names of Krishna, or Krishna 
and Radha, which of itself is considered sufficient to ensure 
future bliss The partaking of flesh food and spirituous liquor 
is strictly prohibited By the followers of this sect, also, an 
extravagant degree of reverence is habitually paid to their gurus 
or spiritual beads Indeed, Chaitanya himself, as well as his 
immediate disciples, have come to be regarded as complete or 
partial incarnations of the deity to whom adoration is due, as to 
Krishna himself , and their modern successors, the Gosams, share 
to the fullest extent m the devout attentions of the worshippers 
Chaitanya’s movement was directed against the vile practices of 
the Saktas (q v) then very prevalent in Bengal, but his own doc- 
tnne of divine, though all too human, love was by no means free 
from corruptive tendencies Whilst in Chaitanya’s creed, Krishna, 
in his relations to Radha, remains at least theoretically the chief 
partner, an almost inevitable step was taken by some minor 
sects in attaching the greater importance to the female element, 
and m this way making Krishna’s love for his mistress the guid- 
ing sentiment 

YAI$ON-LA-ROMAINE, a town of south-eastern France, 
m the department of Vaucluse, 26 m N N E of Avignon by road 
Pop (1926) 1,860 Vaison, under the name of Vasto, was one of 
the principal towns of the Vocontn, the number of Roman finds, 
including a fine statue of an athlete (the Diadumenos) in the 
British museum, proves its importance m Roman times The 
bishopric established m the 3rd century was suppressed in 1791 
The temporal power of the bishops passed in the 12 th century 
to the counts of Toulouse Subsequently Vaison came, together 
with the rest of Comtat-Venaissm, under the power of the popes 
The Ouvixe, a tributary of the Rh6ne, divides Vaison into two 
quarters — ^thc Roman and early mediaeval town on the nght bank, 
and the mediaeval town on the left bank 


939 

VALAIS, a canton of south Switzerland The region is the 
old Vallts Poemm (Upper Rhone valley) The former spelling, 
“Vallais,” was ofl 5 cially replaced (early 19th century) by “Valais ” 

The modem canton includes the entire basin above St Maurice 
but below this point it consists of the western part only , its lower 
limits are in the Lake of Geneva The total area is 2 020 7 sq m 
(exceeded only by the Gnsons and Berne), of which, however 
only 55 9% is reckoned as “productive ’ , forests cover 282 6 sq m 
and vineyards 12 2 sq miles Its unproductive area includes the 
most considerable stretch of glaciers in Switzerland (c 375 sqm ) 
together with about 5 sqm of lakes Poor as the canton is, it 
would be poorer were it not for its excellent wines — the area under 
vineyards is second only to Vaud (qv) and is increasing — and for 
its well organized tourist traffic Hotels have been built m nearly 
every tributary glen, and on the majority of the high pasturis 
The striking beauty of the scenery of its high glens, and the 
accessibility (see below) of the most characteristic features h ivt 
made the canton unasually popular, chiefly with summer visitors 
The Upper Rhone occupies a north east to south west gorge like 
trench from Gletsch to Bng, below this the valley widens and 
runs east to west to Leuk, onwards it resumes it origin il course 
ever widening until Martigny is reached, where the rem irkably 
sharp bend carries the feature to the northwest, between St 
Maurice and the lake is the only low land in the canton The 
lowest commune is St Gingolph (1,266 ft alt) The loftiest 
point IS the Dufourspitze summit (i«;2i7 ft) of Monte Rosa, 
but the highest mountain wholly within the canton is the Dom 
(14942 ft) ( 5 ee Switzerland Relief) 

The chief railway line (about 75 m ) through the canton is 
from St Gingolph, on the Lake of Geneva, to Brig at the north 
mouth of the Simplon tunnel (1895-1905 — 12J m long), from 
St Maurice onwards it forms part of the mam through line from 
Lausanne towards Milan There are also several mountain rail- 
ways, eg, from Visp up to Zermatt (thence a branch up to the 
Gornergrat), from Vernayaz (near Martigny) past Salvan towards 
Chamonix, and from Leuk to Leukerbad, near the Gemmi pass 
and noted for its mineral springs A new tunnel (1906-12) be 
neath the Lotschen pass, connects Kandersteg in the Bernest 
Oberland, with Brig thus opening up a new direct route from 
Pins to Italy, via Berne The lofty alpine barriers of Valais are 
as a rule, accessible only by footpaths or mule paths, but there 
are excellent roads over the Great St Bernard pass (8 iii ft ) 
and the Simplon pass (6,590 ft ) to Italy, while at the he id of the 
Rhone valley other excellently engineered roads give access to 
Uri over the Furka pass (7,992 ft ) and to Berne over the Grimsel 
pass (7,159 ft) 

In general, the boundaries of the canton run along the summit 
ridges of the surrounding mountains, but from an early date it has 
held a valuable part of the southern slope of the Simplon pass to 
below Gondo, as well as the rich Alpine pastures on the northern 
slopes between the Gemmi pass (7,641 ft) and Schwarenbach 

The estimated population in 1926 was 134,200, at the 1920 
census the total was 128,246, of whom 84,340 were French speak 
mg, 40,105 German-speaking and 3,479 Italian speaking, the most 
marked change during the 20th century bting a decrease in the 
last total The linguistic frontier has shown much oscillation, at 
present the inhabitants above Leuk generally speak a dialect of 
German, while below Leuk a Savoyard patois (French dialect) is 
the prevailing tongue In general, the history of Valais (from 
1810 to 1814 the French department of the Simplon) is a struggle 
between French and German elements It is one of the last three 
admissions to the Confederation In 1920 there were 122 976 
Catholics, 4,242 Protestants and 44 Jews 

The canton forms the 4th century diocese of Sion (created c 
580) and has St Th6odule as its patron saint Since 1513, its 
bishop has had no superior except the pope Valais contains the 
three famous religious houses (all now held by Austin canons) of 
St Maurice, of the Great St Bernard, and of the Simplon The 
abbey of St Maurice (4th century and the oldest Christian 
foundation among the Alps) has, smee 1128, belonged to the 
Augustinians Smee 1840 its abbot has borne the title of bishop 
of Bethlehem m parttbus 
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Good winoB, especially Muscat and Vm du Glacier, are produced 
m the canton, but the chief activity of the main valley below Brig 
IS agriculture, rendered rather precarious in former days by ex- 
tensive Rhone inundations In the higher valleys the inhabitants 
are employed in pastoral occupations The number of mountam 
pastures is greater, and they are better stocked m the more 
congenial Lower Valais than m Upper Valais (the line of di- 
vision passing near Leuk) The capital is Sion (pop 6,950) 

I he canton has no large towns The average density of the 
population m 1920, 63 per sq m , was but little above that of 
Un iqv) Of the larger settlements, Monthey (4,700) — near 
St Maurice — ^with an electric railway up the Val dllliez to Cham- 
p6ry, and Bng (3,130) are the most important Naters, near the 
latter town, has a prosperous colony of Italian workmen 

Valais IS divided into 13 administrative districts, which com- 
prise 1 71 communes The Cantonal Constitution was entirely re- 
modelled m 1907 The legislature (Grand Consetl) is composed 
of 109 members elected by the people m the proportion of one for 
every 1,100 Swiss residents The executive (Consetl is 

composed of five members Both councils hold office for four 
years Ihe “obligatory referendum” prevails for all laws and 
financial resolutions passed by the Grand Consul, while 4000 
electors (6,000 in the case of a revision of the Cantonal Constitu 
tion) have the right of “initiative” as to legislative projects, the 
latter initiative dates back to 1848 The canton provides two 
members of the Federal Stmderat and six members of the Federal 
Natwnalrat, elected by a popular vote The principles of pro- 
portional representation are employed in communal elections 

History— The Valhs Poenina was won by the Romans after 
a great fight at Octodurus (Martigny) in 57 bc, and was so 
thoroughly Romanized that the Celtic aboriginal inhabitants and 
the Teutonic Burgundian invaders (5th century) became Ro- 
mance si3eakmg peoples Valais formed part of the kingdom of 
Transjurane Burgundy (888), which fell to the empire in 1032, 
and later of the duchy of Burgundia Minor, which was held from 
the emperors by the house of Zahringen (extinct 1218) In 999 
Rudolph III of Burgundy gave all temporal rights and pnvileges 
to the bishop of Sion, who was later styled “praefect and count of 
the Valais ” About the middle of the 13th century we find inde- 
pendent communities or “tithmgs” (dtzatns or lehnten) growing 
up, these, though seven in number, taking their name most prob- 
ably from a very ancient division of the bishop’s manors for ad- 
ministrative and judicial purposes In the same century the upper 
part of the valley was colonized by Germans from Hash (Bern), 
who Teutonized it, though many Romance local names still 
remain In 1354 the liberties of several of the seven “tithmgs” 
(Sion, Sierre, Leuk, Raron, Visp, Bneg and Conches) were con 
firmed by the emperor, Charles IV A little later the influence of 
Savoy became predominant, and the count secured to his family 
the bishopric of Sion, of which he was already the suzerain His 
progress was resisted by the tithmgs, which in 1375-76 crushed 
the power of the house of La Tour Chfitillon, and in 1388 utterly 
defeated the forces of the bishop, the count and the nobles at 
Visp, this being a victory of the Teutonic over the Romance cle- 
ment m the land From 1384 the Merge stream (a little below 
Sion) was recognized as the boundary between Savoyard or 
Lower Valais and episcopal or Upper Valais In 1416-17 the 
Ziknten of the upper valley made an alliance with Lucerne, Un 
and Unterwalden with a view partly to the conquest of the Val 
d’Ossola, which was finally lost in 1422, and partly to the success- 
ful crushing of the power of the lords of Raron (1420) By the 
election of Walther von Supersax of Conches as bishop m 1457 
the Teutonic element finally won the supremacy On the outbreak 
of the Burgundian War, the bishop of Sion and the tithmgs made 
1 treaty with Bern In November of the same year (1475) they 
seized all Lower or Savoyard Valais up to Martigny, and in 1476 
(March), after the victory of Grandson, won St Maunce, Evian, 
Thonon and Monthey The last three districts were given up in 
1477, but won again m 1536, though finally by the treaty of 
Thonon m 1569 Monthey, Val dTlhez and Bouveret alone were 
permanently annexed to the Valais, these conquests being main- 
tained with the help of their old allies, Un, Schwyz and Unter- 


walden These distncts (or Lower Valais) lvere ruled as subject 
lands by the bishop and tithings of Upper Valais In 1790^1 
Lower Valais rose m revolt, but it was not finally freed tdl 
X798, when the whole of Valais became one of tihe cantons of the 
Helvetic repubhc Such prolonged resistance^ however, was offered 
to French rule that in 1802 Bonaparte declared Valais an inde- 
pendent State under the name of the “Rhodamc Republic ” In 
x8xo, for strategic reasons, he incorporated it with France as the 
“department of the Simplon,” and it was not freed till the Aus 
trians came m 1813 In 1815 a local assembly was created, in 
which each of the seven tithmgs of Upper, and each of the six of 
Lower Valais elected four members, the bishop being given four 
votes This constitution was approved by the Federal Swiss diet, 
and the Valais was received as a full member of the Swiss Con- 
federation By the constitution of 1839, local assembly was 
to be elected according to population (one member for every 
1,000 inhabitants), and the bishop was given a seat instead of his 
four votes, while the clergy elect^ one deputy By the 1844 cont 
stitution the clergy elected a second deputy In 1844 there was 
civil war, and the Valais became a member of the Sonderbund 
It was the last canton to submit m the Sonderbund War (1847) 
By the constitution of 1848 all ecclesiastical exemptions from 
taxation were swept away, and the bishop lost his seat m the 
assembly New constitutions were framed m 1852, 1875 and 
1907 (See Switzerland History ) 

VALDEMAR L, king of Denmark (1131-1182), the son of 
Canute Lavard and the Russian pnneess Ingeborg, was bom a 
week after his father’s murder, and was brought up m the religious 
and relatively enlightened household of Asser Rig, whose sons 
Absalon and Esbjorn Snare, or “the Swift,” were his playmates 
On the death of King Enc Lam m 1147 Valdemar came forward 
as one of the three pretenders to the Danish crown, Jutland falling 
to his portion (compact of Roskilde [1157]) Narrowly escaping 
assassination, at a banquet a few days later, at the hands of his 
rival, King Sweyn HI , he succeeded only with the utmost diffi 
culty in escaping to Jutland, but on Oct 23 utterly routed Sweyn 
at the great battle of Grathe Heath, near Viborg, Sweyn perishing 
m his flight from the field 

Valdemar had no longer a competitor He was the sole male 
survivor of the ancient royal line, his valour and ability were 
universally recognized, and in Absalon, elected bishop of Roskilde 
m 1158, he possessed a minister of equal genius and patriotism 
The first efforts of the new monarch were directed against the 
Wendish pirates who infested the Baltic and made not merely the 
political but even the commercial development of the Danish state 
impossible What the Northmen were to the Western powers in 
the 8th and 9th the Wends were to the Scandinavian lands in the 
iith and 12th centuries At the beginning of the reign of Valde 
mar the whole of the Danish eastern coast lay wasted and depopu 
latcd Arkona, the chief sanctuary and Garz, the political capital 
of the Wends, in the island of Rdgen, were captured m 1169 by 
a great expedition under the command of Valdemar and Absalon , 
the hideous colossal idol of Rtigievit was chopped into firewood for 
the Danish caldrons, and the Wends were christened at the point 
of the sword 

This triumph was only obtained, however, after a fierce struggle 
of ten years, in which the Danes were much hampered by the lin 
certain and selfish co-operation of their German allies, chief 
among whom was Henry the Lion, duke of Saxony and BaVaria, 
who appropnated the hen’s share of the spoil For at the begin 
nJng of his reign Valdemar leaned largely upon the Germans and 
even went tlje Ifength, against the adVice of Absalon, of acknowl 
edging the overlordship of the Emperor Frederick Barbarossa 
at the diet of D 61 e, 1162 Vety different was Vald^mar*s second 
conference with Barbarossa, on th6 banks of the Eider, in 1182, 
when the two monarchs met as equals m the presence of their 
respective armies and a double marriage was arranged between 
two of Valdemar’s daughters and two of the emperor^s sons 

The only serious domestic trouble during Voldemar’s reign was 
the rebellion of the Scanian provinces, which objected to the 
establishment of a strong monarchy inimical to local pretOnaions 
and disturbances, and especially to the heavy taxes and tithes 
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necei^ry to suppiort the new reign of law and order The rising 
was nltunaiely suppressed by Absalon at the battle of Dysiaa» 
ii8i In the following year King Valdemar died 

See Danmarks Rtge$ Htstont, vol i, pp S7o-*67o (Copenhagen, 
1897^1905) > Saxo, Geseo Danomm, hooka io-i 6 (Strasbourg, j886) , 
L Grcseorecht, Wen<ksche Geschtchte aus den Jahren 780^1 i8i 
(Leipzig, 1S43) , and article Bfnmark history (R N B , X ) 

VALDEMAR II, king of Denmark (1x70-1241), was the 
second son of Valdemar I and brother of Canute VI , whom he 
succeeded on Nov 12, 1202 Already during his brothers hfc- 
time, as duke of Schleswig, Valdemar had successfully defended 
Denmark against German aggression In 1201 he assumed the 
offensive, conquered Holstein, together with Hamburg, and com 
pelled Count Henry of Schwerin to acknowledge the over-lordship 
of the Danish crown Immediately after his coronation, he has 
tened to his newly won temtones, and was acknowledged lord of 
Northalbingia (the distnct lying between the Eider and the 
Elbe) at Lubcck, Otto IV, then m difficulties, voluntarily re- 
Imquishmg all German temtory north of the Elbe to Valdemar, 
who m return recognized Otto as German emperor Thus the 
three bishoprics of Lubeck, Ratzeburg and Schwenn, which 
hitherto had been hef of the Retchf now passed under Danish 
suzerainty In 1208, when the Emperor Otto felt more secure 
upon his unstable throne, he would have attempted the recovery 
ot the lost German territory but for the interposition of Pope 
Innocent III , who threatened to excommunicate any German 
prince who should attack Valdemar, the equally pious and astute 
Danish king having undertaken at the bidding of the holy see, 
to lead a crusade against the heathen Estonians Voldemar's posi- 
tion was further strengthened by the accession of Frederick II , 
who formally renounced all the German lands north of the Elbe 
and Elde, as well as the Wendish lands on the Baltic, in favour 
of Valdemar 

Valdemar henceforth turned to the extension of the Damsh 
empire over the eastern Baltic shores Here, however, he had 
already been forestalled by German colonists established m Got- 
land and at Riga In 1206 Valdemar, urged by Archbishop Anders 
Suneson, had occupied the isle of Oesel on the Estonian coast 
In 1210 Valdemar led a second expedition eastwards, this time 
directed against heathen Prussia and Samland, the chief result of 
which was tJie subjection of Mestwin, duke of Pomerania, the 
leading chieftain in those parts 

In 1218 the German Bishop Albert of Riga was dnven to 
appeal for assistance to King Valdemar Valdemar cheerfully 
undertook a new crusade ^‘for the honour of the Blessed Virgin 
and the remission of my own sms ” In 1218 he set sail for Estonia 
with one of the largest fleets ever seen in northern waters in- 
cluding a Wendish contingent led by Pnnee Vitslav Landing at 
Lyndantse (the modern Reval) in north Estonia, Valdemar at 
once received the submission of the inhabitants, but three days 
later was treacherously attacked m his camp and only saved from 
utter destruction by his own personal valour and the descent 
from heaven, at the critical moment, of a red banner with a white 
cross on it, the Dannebrog (Danes’ Cloth)t of which we now hear 
for the flrst time, and which henceforth was to precede the 
Damsh armies to victory till its capture by the Ditmarshers, three 
hundred years later This victory was followed by the founda- 
tion of Reval and the occupation of Harrien and Wirland, the 
northern districts of Estonia, by the Danes 

King Valdemar II was now, after the king of England, the 
most powerful potentate m the north of Europe The south- 
western Baltic was a Damsh sea, and Damsh temtory extended 
from the Elbe to lake Peipus But this scattered and hetero 
geneous empire required a large standing army and a strong cen- 
tral government to hold it together It is doubtful whether even 
the gemus of Valdemar would have proved equal to such a 
stupendous task He never had the opportunity of attempting it 
In May m3 be was seized at midnight m his tent on the isle of 
Lyo, whither be had come to hunt, by his vassal and guest Count 
Henry of Schwerin, and conveyed with his son and many other 
valuable hostages to the inaccessible castle of Dannenberg-on- 
Elbe^ Ip this aungeon he languished for two and a half years, and, 


despite all the efforts of Pope Hononus HI on his behalf, was 
ultimately forced to pay a heavy ransom, and surrender North 
albingia and all bis Wendish conquests except Rugen 

On his release he tried to retrieve his position by force, but 
was defeated at Bomhdvcd (July 22, 1227), which deserves a 
place among the decisive battles of history, for it destroyed at 
once and for ever the Danish dominion of the Baltic, and estab 
iished the independence of Lubeck, to the immense detriment in 
the future of all the Scandinavian states On the other hand 
Valdemar, by prudent diplomacy, contrived to retain the greater 
portion of Danish Estoma (compact of Stensby, 1238) With 
rare resignation Valdemar devoted the remainder of his life to 
the great work of domestic reform His noblest achievement m 
this respect is the coditication of the Danish laws known as the 
Jydske Lov (Jutland Code), which he lived to see completed a 
few days before his death at Vordmgborg on March 21, 1241 
Valdemar was twice married, his hrst consort being Dragomir 
(Dagmar) of Bohemia his second Berengaria of Portugal All 
his four sons, Valdemar, Enc, Abel and Christopher became kings 
of Denmark 

See Danmarks Rtges Htstorte, vol 1 , pp 736-849 (Copenhagen 
1897-1905) (R N B , X ) 

VALDEMAR IV , king of Denmark (c 1320-1375), was the 
youngest son of Christopher II of Denmark Valdemar was 
brought up at the court of the German emperor, Louis of Bavaria, 
during those miserable years when Denmark was partitioned 
among Holstein counts and Germ in Ritter, while Scania, ‘the 
bread basket” of the monarchy, sought deliverance from anarchy 
under the protection of Magnus of Sweden Even the Hansa 
Towns, the hereditary enemies of Denmark, regarded the situ 
ation with disquietude “One would gladly have seen a single 
king in Denmark if only for peace sake,” says the contemporary 
Lubeck chromcle, “for peace was not to be had either at sea or 
on land ” The assassmation at Randers of the detested Holstein 
tyrant Count Gerhard III (1340), who for mne years had held 
Jutland and Funen and dominated the rest of Denmark first 
opened Valdcmar's way to the throne and on midsummer day 
1340 he was elected king at a Landstmg held at Viborg after 
consenting to espouse Helveg, the sister of his most important 
confederate, Valdemar duke of Schleswig 

Valdemar could not have been more than 20 when he became 
the nominal king of Denmark, though as a matter of fact, his 
territory was limited to the northernmost county of Jutland 
His precocious maturity is strikingly evident from the first An 
energy which never slackened a doggedness which no adversity 
could crush, a fiery ambition coupled with the coolest calculation, 
and a diplomatic unscrupulousness which lodked always to the 
end and never to the means, these were the salient qualities of 
the rcconstructor of the dismembered Danish state First Val- 
demar aimed at the recovery of Zealand which was actually par 
titioned among a score of Holstein mortgagees who ruled their 
portions despotically from their strong castles and sucked the 
people dry The oppressed clergy and peasantry regarded Val- 
demar as their natural deliverer, but the work of redemption 
proved painfully slow 

In Nov 1343 Valdemar obtamed the town and castle of Copen 
ha gen from King Magnus Smek of Sweden by reconfirming in 
Btill more stringent terms the previous surrender of the rich 
Seaman provinces and by the end of the following year he had 
recovered the whole of North Zealand In 1347 the remainder 
of 2 ^aland v as redeemed, and the southern isles, Laaland Falster 
and Mon, also fell into the king's strenuous hands By this time, 
too, the whole of Jutland (except the province of Ribe) had 
fallen to him county by county, as their respective holders 
were paid off In 1349, at the Landstmg of Rmgsted, Valdemar 
proudly rendered an account of his stewardship to the Estates 
of Zealand, and the bishop of Roskilde congratulated him on 
having so miraculously delivered his people from foreign thral 
dom In August 1346, he prudently nd himself of the distant and 
useless province of Estonia by selling it very advantageously 

In north German poUtics Valdemar interfered to protect his 
brother m law the Margrave Louis of Brandenburg against the 
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lords of Mecklenburg and the dukes of Pomerania, with such 
success that the emperor, Charles IV , at the conference of 
Bautzen, was reconciled to the Brandenburger and allowed Val- 
demar an annual charge of 16,000 silver marks on the citv of 
Lubeck (1349) Some years later Valdemar even contemplated a 
descent on England m alliance with the French king John, but the 
chronic state of rebellion m western Denmark, which, fomented 
by the discontented Jutish magnates, lasted with short intervals 
from 1350 to 1360, and compelled Valdemar to renounce this 
fantastic design But he proved more than a match for his 
domestic rebels, especially after his great victory at Brobjaerg 
in Funen (1357) Fmally, the compact of Kalundborg restored 
peace to the kingdom 

Valdemar now turned his eyes to the “kingdom of Scania ” 
Valdemar had indeed pledged it solemnly and irrevocably to King 
Magnus of Sweden, who had held it for 20 years, but profiting 
by the difficulties of Magnus with his Norwegian subjects, after 
skilfully securing his own position by negotiations with Albert of 
Mecklenburg and the Hanseatic League, Valdemar suddenly and 
irresistibly invaded Scania, and by the end of 1361 all the old 
Danish lands, except North Holland, were recovered 
By the recovery of Scania Valdemar had become the lord of 
the great herring fishery market held every autumn from St 
Bartholomews day (Aug 24) to St Denis’ day (Oct 9) on the 
hammer shaped peninsula projecting from the SW corner of 
Scania containing the towns of Skanor and Falsterbo This 
flourishing industry, which fully occupied 40000 boats and 
300 000 fishers assembled from all parts of Europe to catch and 
salt the favourite Lenten fare of the whole continent, was the 
property of the Danish crown, and the innumerable tolls and taxes 
imposed by the king on the frequenters of the market was one 
of his most certain and lucrative sources of revenue Foreign 
chapmen eagerly competed for special privileges of Skanor and 
F alsterbo, and the Hanseatic merchants m particular aimed at 
obtaining a monopoly there But Valdemar was by no means 
disposed to submit to their dictation, and pohtical conjunctures 
now brought about actual hostilities between Valdemar and the 
Hansa, or at least that portion of it known as the Wendish Towns‘, 
whose commercial interests lay principally in the Baltic 
From time immemorial the isle of Gotland had been the staple 
of the Baltic trade, and its capital, Visby, whose burgesses were 
more than half German, the commercial intermediary between 
cast and west was the wealthiest city in northern Europe In 
July n6i Valdemar set sail from Denmark at the head of a great 
fleet defeated a peasant army before Visby, and a few days later 
the burgesses of V isby made a breach m their walls through which 
the Danish monardi passed m triumph The conquest of Gotland 
at once led to a war between Valdemar and Sweden allied with 
the Hanseatic towns, but m the spring of 1362 Valdemar repulsed 
from the fortress of Helsmgborg a large Hanseatic fleet provided 
with “shooting engines” (cannon) and commanded by Johan 
Wittenburg, the burgomaster of Lubeck In Sweden propier he 
was equally successful, and the general pacification which ensued 
m April 1365, very greatly m his favour was cemented by the 
marriage of his daughter Margaret with Haakon VI of Norway 
Valdemar was now at the height of his power Every political 
rival had been quelled With the papal see, since his visit to 
Avignon in 1364 he had been on the best of terms His ecclesi- 
astic patronage was immense, and throughout the land he had 
planted strong castles surely held by the royal bailiffs But in 
the winter of 1^67-68 a hostile league against him of all his 
neighbours threatened to destroy the fruits of a long and stren- 
uous lifetime The impulse came from the Hansa At a Hansetag 
held at Cologne on Nov ii, 1367, three groups of the towns, 
seventy in number, concerted to attack Denmark, and m Jan 
I ^68 Valdemar s numerous domestic enemies, especially the Jut- 
landers and the Holstem counts, acceded to the league, with the 
object of partitioning the realm among them 
And now an astounding and still inexplicable thmg happened 
At Easter tide 1368, on the very eve of this general attack, 
Valdemar departed for three years to Germany, leavmg his 
iRostock Greif'^wald Wismar and Stmlsund 


realm m *lhe capable hands of the earl-marshal Henning Podbusk 
Valdemar’s skilful diplomacy, reinforced by golden arguments, 
did mdeed induce the dukes of Brunswick, Brandenburg and 
Pomerania to attack the confederates in the rear, but fortune 
was persistently unfriendly to the Danish king, and peace was 
finally concluded with the towns by Podbusk and the Damsh 
Council of State at the congress of Stralsund, 1370 The con- 
ditions of peace were naturally humiliating for Valdemar, though, 
ultimately, he contrived to render illusory many of the mordmate 
privileges he was obliged to concede He was also able, shortly 
before his death on Oct 24, 1375, to recover the greater part 
of Holstein from the rebels 

See Danmarks Rtges Histone, vol u, pp 275-356 (Copenhagen, 
1897-190S) (R N B ) 

VALDES, JUAN DE (c 1500-1541), Spanish religious 
writer, younger of twin sons of Fernando de Valdes, hereditary 
regidor of Cuenca in Castile, was born about 1500 at Cuenca 
He has been confused with his twin brother Alphonso (in the 
suite of Charles V at his coronation in Aix-la-Chapelle, 1520, 
Latin secretary of state from 1524, died in 1532 at Vienna) 
Juan, who probably studied at the University of Alcala, first 
apfiears as the anonymous author of a politico religious Dtdlogo 
de Mer curio y Caron, written and published about 1528 A passage 
m this work may have suggested Don Quixote’s advice to Sancho 
Panza on appointment to his governorship The Dtdlogo attacked 
the corruptions of the Roman Church, hence Valdes, in fear of 
the Spanish Inquisition, left Spam for Naples m 1530 In 1531 
he removed to Rome, where his criticisms of papal policy were 
condoned, since in his Dtdlogo he had upheld the validity of 
Henry VIII ’s marriage with Catherine of Aragon From the 
autumn of 1533 he made Naples his permanent residence, his 
name being Italianized as Valdesso and Val d’Esso * 

Valdes’ house on the Chiaja was the centre of a literary and 
religious circle, his conversations and writings (circulated in 
manuscript) stimulated the desire for a spiritual reformation of 
the church His first production at Naples was a philological 
treatise, Dtdlogo dt la Lengm (1533) His works entitle him to 
a foremost place among Spanish prose writers His friends urged 
him to seek distinction as a humanist, but his bent was towards 
problems of Biblical interpretation in their bearing on the devout 
life Vermigli (Peter Martyr) and Marcantonio Flaminio were 
leading spirits m his coterie, which included Vittoria Colonna 
and her sister in law, Giulia Gonzaga On Ochino, for whose 
sermons he furnished themes, his influence was great Came 
secchi, who had known Valdes at Rome as “a modest and well- 
bred courtier,” found him at Naples (1540) “wholly intent upon 
the study of Holy Scripture,” translating portions into Spanish 
from Hebrew and Greek, with comments and introductions To 
him Carnesecchi asenbes his own adoption of the Evangelical 
doctrine of justification by faith, and at the same time his 
rejection of the policy of the Lutheran schism Valdes died at 
Naples m May 1541 

His death scattered his band of associates Abandoning the 
hope of a regenerated Catholicism, Ochino and VermigU left Italy 
Some of Valdes’s writings were by degrees published, m Italian 
translations They combine a delicate vein of semi mystical 
spirituality with the personal charm attributed to their author 
m all contemporary notices Llorente traces in Valdes the in- 
fluence of Tauler, any such influence must have been at second 
hand The Aviso on the interpretation of Scripture, based on 
Tauler, Was probably the work of Alphonso Valdes was in 
relations with Fra Benedetto Of Mantua, the anonymous author 
of Del Benefizw dt Gesu Cnsto Crocejisso, revised by Flammio 
(reprinted by Babington, Cambridge, 1855) The suggestion that 
Valdes was unsound on the Trinity was first made m 1567 by 
the Transylvanian bishop, Francis Ddvid {see article Soonus) , 
it has been adopted by Sand (1684), Wallace (1850) and other 
anti Tnmtanan writers, and Is countenanced by Bayte But 
Valdes never treats of the Trinity (even when commenting on 
Matt xxviii 19), reserving it (in his Latte Spmtmle) as a topic 
for advanced Christians, yet he cxphatly affirms the consub- 
stantiality of the Son, whom he unites in do^tologies with the 
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Father and the Holy Spirit {Opmc p 145) PracticaP theology 
interested him more than speculative, his aim being the promo 
tion of a healthy and personal piety 

The following is a list of his writings — Di&logo de Mercutio y Caron 
(no date or place, 1328?) , Dtahgo de la Lengm (written, I533» first 
printed, Madrid, 1717, reprinted, iS6o, 1873), Qual Mamera si 
devrebbe tenere a informare gh fighuoh de Chnstiam delle Cose 
della Rehgtone (no date or place, before 154^ as it was used by the 
Italian translator of Calvin’s catechism 1545), Eng trans by J T 
Betts, 1882 , Trataditos (Bonn, 18S1, from a manuscript in the Palatine 
Library, Vienna, m English, by J T Betts, m XV U Opuscules, 188a) , 
Aljabeto Chnstiano (wntten about 1537, m Italian, Venice, iS 45 » m 
English, bv B B Wiffen, 1861), Ctento t Dtez Con^tderoQtones, all 
copies of the original edition suppressed by the Spanish Inquisition m 
English, by Nicholas Fcrrar (at the instance of George Herbert), 
Oxford, 1638 (another version by J T Betts, 1865) , Seven Doctnnal 
Letters (original published with the Trataditos from Vienna mss in 
I nglish, by J T Betts with the Opuscules) ^ Comentano Breve 
wbre la EpistoUi de San Pablo a los Romanos (Vemce, 1556, in 
English, by J T Betts, 1883) , Comentano Breve sobre la 
Prtmera Epistola de san Pablo a los Corintiost Venice 1557 (No 8) , 
FI hvangelw de San Mateo (1881, from Vienna ms, m English, by 
J T Betts, 1883) El Salicno (the Psalms from Hebrew mto Spanish 
published with the Trataditos from Vienna manuscript) 

Notices of Valdes in Sand {BibUoth Aniitnmtar, 1684), Bayle and 
Wallace (Antitnn Btog , 1850) are inadequate Revival of interest 
in him IS due to McCrie (fftst Ref in Italy, 1827, Hist Ref tn Spam, 
1829) See B Wiffen s Life of Valdes prefixed to Betts’s translation of 
the Considerations 1865 h Bothmer, Span Reformers of Two 
Centuries (1874), Lives of J and A de Valdes (1882), and article m 
Realencyklopadte fur prot Iheol und Kirche (1885) See also M 
Young, Aonto Paleano (i860) , K Benrath Bernardino Ockino 
(1875), Menendez Pelayo, Los Heterodoxos Espaholes (1880), G 
Bonet Maury, Early Sources of Eng Unit Chnsi (trans E P Hall, 
1884) (A Go , X ) 

VALDEZ, a town of Alaska, the terminus of the wagon road, 
and farthest north all year open port m North America, situated 
61® 07' N, 146° 16' W Selected in 1898 by the US War 
Department as a base for exploration, it became the terminus 
of the military telegraph, connecting with the cable to the United 
States A military post, Ft Liscum, was built nearby, where 
troops were stationed until 1922, when they were withdrawn 
There was also the Valdez-Fairbanks road, used for mails With 
the building of the Copper river railroad from Cordova, and later 
the Government railroad from Seward, and diversion of traffic, 
the population dwindled from 1,500 to 466 in 1920 

VALDIVIA, a southern province of Chile Area, 11,843 
sqm Pop (1920) was 237,538, including that of the additions 
made to its territory m 1928 The province is roughly mountainous 
in the E , is heavily forested and is traversed by numerous rivers 
There is a chain of lakes across its eastern side near the Andes, 
the largest of which are Villanca, Rinihue and Ranco The rivers 
are the Tolt^n on the northern boundary, the Valdivia or Calle- 
Calle, with its large tributanes in the central part of the province, 
and the Bueno The Valdivia (about 100 ra long) has its sources 
m the Andes and flows west to the Pacific Its largest tributary 
on the north is the Rio Cruces The Valdivia is the outlet for 
Lake Rimhue and is navigable for a long distance Valdivia is one 
of the most recently settled provinces and has a large immigrant 
clement, chiefly German Its most important industry is that of 
clearing away the heavy forests and marketing the timber Stock- 
raising is an important industry, and wheat is grown on the cleared 
lands Lumber, cattle, leather, flour and beer are exported The 
capital IS Valdivia, a flourishing city on the Valdivia river, 12 m 
above its port, Corral, near the mouth of the river Pop (1920) 
26,854 It IS a roughly built pioneer town, m which wood is the 
principal building material The mean annual temperature is 52 6® 
F and its annual rainfall is 105 inches 

VALDOSTA, a city of southern Georgia, U S A , the capital 
of Lowndes county Pop 10,783 m 1920 (51% negroes), esti- 
mated locally at over 17,000 in 1928 Valdosta is the seat of the 
Georgia State Woman college (opened 1913) and a junior college 
for men, established in 1928 by Emory university (Atlanta) It 
has four large tobacco warehouses Its wholesale business amounts 
to $15,000,000 annually, its retail trade to $22,500,000, and its 
manufacturing plants (including cotton, feed and lumber mills) 
have an output of $15,750,000 Valdosta was settled m 1859 and 


was chartered m 1901 

VALENCE, a town of France, on the Rhone Pop (1926) 
26,414 Vedentta was the capital of the Segalauni, and the seat 
of a celebrated school before the Roman conquest, a colony under 
Augustus, and an important town of Vwnnensts Prma under Val- 
cntiman Its bishopric dates probably from the 4th century It 
was ravaged by the Alani and other barbarians, and fell sutces 
sively under the power of the Burgundians, the Franks, the sov 
ereigns of Arles, the emperors of Germany, the dukes of Valen 
tinois, the counts of Toulouse and its own bishops To strengthen 
the hands of the bishops against the dukes of Valentmois the 
pope in 1275 united their bishopric with that of Die The citizens 
put themselves under the protection of the dauphin, and m 14^56 
had their rights and privileges confirmed by Louis XI , the bishops 
consenting to recognize the suzerainty of the dauphin Valence 
became the capital of the Protestants of the provinie in 1563 
The town was fortified by Francis I It had become the seat of 
a celebrated university in the 15th century, but the revocation of 
the edict of Nantes cnppled the prosperity of the town 
The cathedral of St Apollmaris, with an interesting apse, was 
rebuilt in the iith century m the Romanesque st>le of Auvergne 
and consecrated in 1095 by Urban II It was injured in the wars 
of religion, but restored m the 17th century A cunous i6th cen- 
tury house (Maibon des Tetes) has a sculptured front with heads 
of Homer, Hippocrates, Aristotle, Pythagoras, etc 
VALENCIA, the name of a maritime province of eastern 
Spam, and anciently of a kingdom Pop (1920) 926,442, 
area, 4,150 sq miles When the ancient kingdom of Valencia was 
incorporated mto Aragon m 1238, it included the provinces ot 
Castellon de U Plana {q v) and Alicante iqv) It was bounded 
inland on the north by Catalonia, west by Aragon and New Cas 
tile, and south by Murcia This region has an area of 8 830 sq m , 
its present population is about 2,000,000 For its history 
see Valencia (city) The inhabitants are of very mixed race 
owing to the successive occupation of the country by Iberians 
Greeks, Carthaginians, Romans, Visigoths and Moors Their dialect 
resembles Catalan but is softer, and contains a larger percentage 
of Arabic words The elaborate irrigation works and the system 
of intensive agriculture which have rendered the huertas or 
gardens of Valencia celebrated were initiated by the Moors, the 
fame of the Elche date groves, the Alicante vineyards and the 
Valencia orange plantations, was also originally due to them 
With the decline of the caliphate of Cordova early in the iith 
century Valencia became an independent kingdom which passed 
successively into the power of the Almoravides and Almohades 
In 1609, 200,000 Monscos, or Moors who outwardly professed 
Chnstianity, were banished from the country In 1833 Valencia 
was divided into the three provinces already named 
The coast is skirted by considerable stretches of sand dune, 
and by a senes of these the lagoon called the Albufera iqv) 
de Valencia is separated from the Mediterranean The pnncipal 
rivers are the Guadalaviar or Tuna and the Jucar iqv) Irn- 
gation disputes are settled by the peasants’ Tribunal de las 
Aguas which meets weekly m front of Valencia cathedral 
The vegas (cultivated plains) have an exceptionally fine, almost 
sub-tropical climate In their low lying portions nee is the 
favourite crop, elsewhere wheat, maize and all kinds of fruit, 
the mulberry is cultivated for silk, and wine and oil are pro 
duced Esparto grass is grown in the less fertile areas Thc;> 
fishing industry is considerable, and there are manufactures of 
silk, carpets and tapestry, woollen, hemp and linen fabrics glass 
pottery and leather, there are also iron foundnes, distilleries 
cooperages and oil refineries The coast railway from Barcelona 
traverses the province Valencia, the capital and principal seaport, 
and the towns of Alcira, Requena, Sueca Jdtiva Carcagente 
Cullera, Utiel, Onteniente, Sagunto and Gandia, are described in 
separate articles Other towns of more than 7,000 inhabitants are 
Algemesi (11,590), Catarroja (8,308), Oliva (8,995), Lina 
( 9 tS 57 )» Tabernes de Valldigna (9,563), and Torrente (9,952) 
VALENCIA, capital of the Spanish province of Valencia 
on the Guadalaviar or Tuna, 3 m from the Mediterranean sea, 
and 304 m by rail ESE of Madrid Pop (1877) 143856 
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(1920) 251,258 The earliest mention of Valencia (Valentia) i» 
by Livy (Eptt Iv ), according to whom Junius Brutus settled the 
soldiers of Viriathus here in 138 bc, and invested the town with 
the Lattnum It sided with Sertorius (c 77 bc), and was 
accordingly taken and partially destroyed by Pompey in 75 bc , 
but It must have recovered speedily, as it is mentioned by Phny 
(iii 4) as a colony in the region of the Edetani, and by Mela 
as an important place It was taken by the Visigoths in ad 
413, and by the Moors in 714 An independent Moorish kingdom 
of Valencia was established in 1021, and extended from Almeria 
to the Ebro estuary The Almoravides occupied the city in 1094, 
but It was retaken within a few months by the Christians under 
the Cid (^v), from whom it is sometimes called Valencia del 
Cid The Moors recovered possession in iioi and the kingdom 
was reestablished m 1146 After 1172 it became tributary to 
Aragon, and m 1238 J^mes I of Aragon added it to his dominions 
The first Spanish printing-press is said to have been set up here 
in 1474 Towards the close of the 15th century Valencia was 
annexed to Castile In the i6th and 17th centunes it became the 
seat of a considerable school of painting In the War of Succession 
Valencia sided with the house of Austna In 1808 an abortive 
attempt to capture it was made by the French, they succeeded, 
however, in 1812, and held it till 1813 

Valencia is the seat of an archbishop, a court of appeal, a uni- 
versity, a captain general and an army corps All round it 
stretches Huerta de Valencia, an alluvial plain with groves of 
oranges, lemons and mulberries The climate is mild and very 
dry, ram hardly ever falls The white houses, often Moorish in 
architecture, and the multitude of domes and towers give to 
Valencia an oriental appearance Until 1871 it was enclosed by 
a Roman wall rebuilt in 1356 by Pedro IV , two picturesque gate- 
ways with machicolated lowers still remain The cathedral (La 
Seo), begun m 1262, possesses examples of isth century sculpture 
and metal work, as well as of the Valencian school of painting 
The campanile (el Miguelete), an isolated octagonal Gothic 
tower, 15 152 ft in height 

Valencia university was formed about i ^oo It began to decline 
in 1600 but was reorganized after 1848, and resumed its place 
as one of the leading universities There is a provincial museum, 
with paintings by Velazquez, Ribera, DUrer, Juanes, Bosco, Goya 
and many modern artists 

The principal manufacture is silk The town is also celebrated 
for Its coloured tiles or “azulejos ’’ its oranges and onions Linen, 
woollen and esparto fabrics, hats, 
fans, leather, paper, cigars, glass 
and pottery are also manufac- 
tured, and there are foundnes and 
printing works Corn, nee, silk, 
saffron oranges, raisins, almonds, 
figs and other fruits are ex 
ported, and iron, hardware, tim 
her, manure grain and colonial 
produce are imported 

The port of Villanueva del 
Grao is 3 m E by N of Valen 
cia Spanish and British coasters 
chiefly call here 

VALENCIA, a city of Ven- 
ezuela Pop (1927), 36800 
There are railway communica 

lions and also a steamboat service „ 

on Lake Valencia The lake is a characteristic home of the 
I ^48 ft above the sea is about lower class of Venezuela near 
^om long and has an area of 216 Valencia showing a crude rice 
sqm The city is beautifully huuer in the centre 
situated m a large fertile valley between parallel ranges of the 
Mantime Andes, about 1,625 above sea level, and In the midst 
of rich plantations and luxunant tropical vegetation 

Valencia was founded m 1555 by Alonzo Diaz Moreno, being 
12 years older than Caracas It was occupied for a tiftie m 1561 
by Aguirre and his band of outlaws At the beginning of the Wat 
of Independence it was made the capital of Venezuela and the 


patriot cbngress was in session there on March 26, 1812, vidien 
Caracas was destroyed by an earthquake In 1S30 Valenoa was 
the scene of the Constituent Congress, again in 1856 it was 
the meeting place of the celebrated National Convention and 
served the same purpose m 1870 
VALENCIA or VALENTIA, an island, county Kerry, 
Ireland, forming the southern horn of Dingle Bay It is 7 m 
long and 3 broad It forms with the mainland a fine natural 
harbour, land locked with narrow entrances, and a depth of about 
40 ft at low tide At its north end is the Valencia Harbour sta 
tion, while across the strait is Kmghtstown, on the island The 
harbour is used by fishing vessels From Valencia the “Great 
Eastern'* laid the cable to Newfoundland m 1866 On the island 
is a meteorological station Its name is Spanish, the Insh called 
it Dairbhre, the oak forest 

VALENCIA DE ALCANTARA, a town of western Spam, 
m the province of CAceres Pop (1920), 12,024 From the i6th 
century to the i8th Valencia was a celebrated border fortress, it 
was captured by the Portuguese in 1664 and 1698 Valencia de 
Alcantara is an important custom-house between Spam and Portu 
gal, and has a flourishing trade m farm produce, and m phos 
phates from the mines A Roman aqueduct still brings water to 
the main street, the courtyards and windows of many houses 
are Moorish in style 

VALENCIENNES, a town of northern France Pop 
(1926) 35,969 Valenciennes is said to owe its name and founda 
tion to one of the three Roman emperors named Valentiman In 
the middle ages it was the seat of a countship which in the nth 
century was united to that of Hamaut In the i6th century Valen 
ciennes became the stronghold of Protestantism in Hamaut, but 
was conquered by the Spaniards In 1656 the Spaniards under 
Cond6 made a successful defence against the French under Tu 
renne, but m 1677 Louis XIV took the town and Vauban con 
structed the citadel Valenciennes, which then became the capital 
of Hdinaut, has since always belonged to France In 1793, after 43 
days’ bombardment, the garrison surrendered to the allied forces 
In 1815 It defended itself successfully The Scheldt here divides 
into two branches, one of which flows through the town, while the 
other, canalized and forming a port, skirts it on the west The 
Tour de la Dodenne (13th and 15th centuries) and the citadel 
(17th century) are the chief remains of the old fortifications 
The town hall is early 17th century, with a 19th century facade 
The museum contains a good collection of paintings 

Valenciennes is the centre of the rich Anzin coal-field There 
are important foundries, forges, rolling mills, wire works and 
machine shops There is also an extensive beetroot cultivation, 
with attendant sugar works and distilleries, and glass, starch, 
chemicals and soap are produced Hosiery, trimmings and hand 
kerchiefs are manufactured and cotton weaving and printing are 
earned on, though little of the famous lace is now made 

VALENCY, in chemistry, is the power which atoms possess 
of combining with a definite number of other atoms, and is us 
ually expressed numerically by the number of hydrogen atoms 
which an atom can combine with or replace 

When towards the middle of the 19th century the relative 
weights of atoms and molecules became accurately known, espe 
cially through the remtroduction by Cannizzaro in 1858 of Avo 
gadro’s principle (i8ri) of the relation between the molecular 
weight and the density of a gas, it was clear that the number of 
atoms with which a given atom could combine varied with the 
nature of that atom that, for example, a chlorine atom could 
combine with one hydrogen atom, an oxygen atom with two, a 
nitrogen atoni with three and a carbon atom with four, as in the 
compounds HCl, H2O, H^N, H4r These characteristic Combining 
powers were shown to extend to more complicated compounds 
two of the four hydrogen atoms m methane, CHi^, could be re 
placed by one oxygen atom, or all four by two, or three by one 
nitrogen atom, as in H2CO, CO2, HCN Thus it appeared that 
every atom could combine with or replace a definite number of 
other atoms of a specified kind, and hydrogen, as it was the light 
est atom, and was never found to combine with more than one 
atom of another element, was selected as the standard The term 
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valency, introduced m 1868, is now adopted to the 

power of Combination m general, and its numerical value 

As the ejtamination of the valency of elements was extended, 
there was much dispute as to whether or not It was constant in 
value for any one element It soon became evident that the 
valency of many elements was variable for a time it was main- 
tained that the variations were always by two units, so that ele- 
ments could be divided into those of odd and those of even val- 
ency, but before long it was recognised that while this was true 
of many elements, there were others of which the valency must 
be admitted to vary by single units at a time, unless very improb- 
able assumptions were made as to the structure of some of their 
compounds 

The discovery of the periodic classification of the elements 
through the work of Newlands, Mendeleyev and Lothar Meyer 
(1864-1869) brought to light a new regularity m the valencies of 
the elements (see Periodic Law) Mendeleyev pointed out that 
all the elements of a periodic group had the same valency, and 
that this changed by one unit as we pass from one group to the 
next In particular, the highest valency of an element, as shown 
in Its highest oxide, is equal to the ordinal number of the group 
to which it belongs On the other hand, the valency m the hy- 
drides seems to rise with that in the oxides from one to four, 
and then to fall by steps of one unit to unity again This is illus- 
trated by the following table, givmg the two “short periods*^ of 
the periodic classification 
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Ihus the mysterious periodicity of properties revealed by the 
t ible was most clearly exemplified in the valency 

Earlier Theories — ^All discussions of valency in the 19th cen 
tury were handicapped by the absence of any satisfactory theory 
of its cause Berzelius, m the earlier part of the century had 
assumed that atoms were electrically charged, and were held to- 
gether in the molecule by the attraction of opposite charges This 
view was supported by the phenomena of electrolysis, and espe- 
cially by the work of Davy and I araday Its validity as a general 
theory of valency was, however, destroyed about 1840 by the 
discovery that under some conditions “electropositive” could be 
replaced by “electronegative” atoms without any fundimental 
modification of the properties of the molecule, thus part of the 
hydrogen m acetic acid can be replaced by chlonne, and the prod- 
uct resembles the original aad in many ways, and obviously must 
have a similar structure The attempts of Berzelius to stretch his 
theory to explain such phenomena led to its failing into discredit, 
and it was replaced by what ultimately became the theory of 
structural chemistry 

In this new theory no assumptions ivere made as to the nature of 
the forces connecting the atoms in a molecule, and hence no op- 
position m character between the atoms was required Every atom 
was regarded as having a certain number of units of combining 
power, and every atomic hnk as involving the utihzation of one 
of these units by each of the atoms concerned Double and triple 
links, m which each of two atoms used up two or three of these 
units m combining with one another were also recognized The 
valency of an atom m the numerical sense was the number of 
such units which it possessed On paper, the Unks were repre- 
sented by lines, giving such formulae as 

Hv Hv Hv M 

ii-H H-ri ;o 

H/ 

Hydrogen Hydromn Water Amtnoma Methane 

emotide 


%/» 

H/ \>-H 
Methyl alcohol 


X-O O-C -0 H-CbN 

Formaldehyde Carbon dioxide Prussic acid 


This theory had an astounding success in its application to or 
game chemistry It was found possible to determine from the 
reactions of a substance the order in which the constituent atoms 
were linked in the molecule, and thus to assign to the vast hordes 
of organic compounds “structural formulae” which accounted for 
their existence and to a large extent also tor their properties For 
an account of further extensions of this theory, which made it 
possible to determine the actual positions in space of the various 
atoms and groups m a molecule, see Stereochemistry In con- 
sequence of these triumphs the older theory was disregarded, and 
chemists failed to realise that the views of Berzelius were quite 
satisfactory if their apphcation was limited to the oppositely 
charged radicals m a salt 

The electrical theory again became prominent in and after 
1887, with the nse of the Arrhenius theory of salt solutions 
which showed that when a salt is dissolved m water it is 
very largely broken up into oppositely charged 10ns (sodium 
chlonde, for example, into positive sodium and negative chlonne 
ions) which have to a great extent the properties of free molecules 
On the other hand atoms forming part of a complex radical do 
not separate m this way , thus potassium chlorate, KCIO3, breaks 
up in solution into potassium, K^, and chlorate, ClOa", ions, but 
the latter do not dissociate further into chlonne and oxygen This 
made it clear that two kinds of links can be formed between atoms 
m a molecule, one of which is broken on solution m water (and 
other similar solvents) with the formation of ions, while the 
other IS not To the first kind the theory of Berzelius, that the 
atoms are held together by their electrical charges, obviously ap- 
plies the work of Faraday and of Arrhenius shows that such 
atoms actually exist in solution with electrical charges and further 
support IS given by the observation that solvents of high dielectric 
capacity promote ionization, since such solvents would weaken the 
attraction between charged atoms Tht final confirmation of the 
theory has been given m recent years through the investigation of 
crystal structure, mainly by W H and W L Bragg and by 
Rubens, who have shown that with many salts (including sodium 
chlonde itself), the 10ns are present as such in the solid crystal 

It still remained to explain the second kind of linkage (non 
ionized), and especially two of its peculiarities (i) the fact that 
in many compounds the valency of an element is the same 
whether it is expressed in ionized or m non ionized links and (2) 
the relation between this numerical value and the position of the 
element in the periodic table This was the state of opinion 
towards the end of the 19th century 

Wernert Theory- — In 1893, an entirely new theory of val- 
ency was put forward by Alfred Werner, which was subject to 
quite different hws, and dealt primarily with 1 different — and 
previously somewhat neglected — class of compounds It had al 
ready become recognised that there were many substances, some 
of them quite stable, the structure of which could not be ex- 
plained on the current theory of valency Most of these were 
formed by the combination of molecules which appeared to be 
already saturated, and so to have used up all their combining 
power, and often, though not always, the component molecules 
could easily be separated again Such substances were known as 
“molecular compounds” and were disregarded in the current the 
ones of moJscular structure, it being supposed that molecules re- 
tained the power of combining loosely with one another in virtue 
of some force inferior to true valency The most conspicuous ex 
amples are the compounds which many salts form with “water of 
crystallization,” and those which many substances form with 
ammonia (see Ammines) All attempts to formulate these on the 
accepted theones of valency had proved unsatisfactory Werner 
collected an immense number of examples of such compounds, and 
showed that it was possible to formulate them on a new principle, 
tO||Which he gave the name of co-ordination The essence of this 
pnnciple was that the combining powers of an atom depended not 
on the nature but on the number of the atoms or groups to which 
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It was attached This number, which he called the co-ordination 
number, and which determined the formula of the compound and, 
in the new sense, the valency of the central atom, did not, as did 
the ordinary valencies, change from one atom to the next, but was 
most frequently six, sometimes four, and less often had other 
values Thus platinic chloride, PtCU, forms a senes of addition 
compounds with ammonia, and also with potassium chloride 
Werntr showed that in all of these the platinum has six groups — 
chlorine atoms or ammonia molecules — attached to it by links 
which are not ionized in solution, while any further atoms in the 
molecule are ionized, and are presumably attached by weaker 
links in the “outer sphere” of the platinum, outside the co-ordma 
lion complex This is shown by the following formulae, in which 
the atoms enclosed m square brackets are those which are found 
not to ionize 

[Pt(NHa)fllCl4 IPt(NHi)4a]Cb [Pt(NHs)aCl4l KjtPtClc] 

It will be seen that m the scries of transformations the platinum 
atom always retains a group of six atoms or molecules attached 
to It by non ionized links In its application to addition com- 
pounds of this kind, Werner was able to show that his theory was 
quite satisfactory He subsequently extended it to the whole of 
chemistry, but in this he was not followed by the majority of 
chemists In particular the complicated relations of the great 
mass of compounds of carbon — some hundreds of thousands of 
substances — ^were found to be adequately explained by the older 
structural theory Indeed Werner’s theory, even in its application 
to inorganic compounds, was not regarded very seriously by 
chemists until, in 1911, he was able by its means to predict the 
occurrence of optical activity {see Stereochemistry) in certain 
structures, and to verify his predictions by experiment It then 
became recognised that the theory m its original sphere — that of 
inorganic chemistry — had strong claims to be accepted 

The doctrine of atomic linkage was thus brought into the very 
unsatisfactory state that two apparently incompatible theories 
held the field Each was successful in expilaimng the behaviour 
of one class of compounds, but neither could be extended to cover 
the whole ground It was evident that the true theory still re- 
mained to be discovered, and that when it was discovered the 
structural theory and the theory of co-ordination would be seen 
to be two imperfect aspects of one truth 

The position which chemistry had reached at the beginning of 
the present century was therefore this It appeared that the links 
which hold together the atoms in a molecule can be of three kinds 
(1) Polar or ionized links, between the oppositely charged 10ns 
of a salt (2) Non-polar non ionized links, which can exist be- 
tween atoms of a similar or even identical character, and are pe- 
culiarly common among the compounds of carbon (3) The co- 
ordinated links of Werner, which are not ionized, arc capable of 
uniting apparently saturated atoms, and occur mainly in morganic 
compounds 

There was the further peculiarity that an atom was found to 
be in general capable of forming the same number of links of the 
first and of the second kind, and that this number depended on 
Its position in the periodic tabic The number of links of the 
third kind which it could form had no relation to its periodic 
group, and was usually six, sometimes four, while other numbers 
were comparatively rare 

Atomic Structure and Valency. — ^These important, but ob- 
viously not final conclusions were the result of the chemical in- 
vestigation of the structures of molecules Their further devel- 
opment, and their combination into one uniform system, were 
rendered possible only by the increase of our knowledge of the 
physical structure of the atom {qv) Of this it is enough to say 
here that mainly through the work of J J Thomson, Ruther- 
ford, Moseley, and Bohr, it was shown that every atom consists 
of a minute positively charged nucleus, surrounded by a number 
of negative electrons which are arranged in groups, revolving at 
greater or smellier distances from the nucleus The number of 
electrons (which is also the number of positive charges on Uje 
nucleus) is also the ordinal number (from i for hydrogen to 92 
for uranium) of the element m the natural senes (the penodic 


classihcation) which agrees in almost every case with the order 
of the atomic weights, this is known as the atomic number {qv ) 

As it thus appears that every atom contains one electron more 
than that of the preceding element, the periodic table acquires a 
new meaning The regular recurrence of a definite set of proper 
ties after a defimte number of places suggests that the number 
of electrons so added form a new and complete group, and that 
for example, lithium (3) and sodium (ii) resemble one another 
because the eight extra electrons of the latter are grouped to 
gether, leaving a similar arrangement of the chemically active 
electrons m both atoms It may further be assumed that since 
certain elements — the inert gases such as helium and argon — 
have practically no power of chemical combination, the stabihty 
of the electronic groups in the atoms of these gases is already 
so great that it cannot be improved by interaction with other 
atoms, and that other elements combine to form molecules be 
cause by so doing they can rearrange their electrons m a more 
stable manner The atomic numbers of the inert gases (helium 2 
neon 10, argon 18, krypton 36, xenon 54, radon 86) will thus givt 
the total number of electrons in a series of stable groups-, and 
their differences (2, 8, 8, 18, 18, 32) the sizes of individual groups 
We may suppose that other , elements tend by combination to 
acquire electronic groups of these or similar sizes 

The first attempts to work out a theory of valency along these 
lines were published in 1916 by kossel in Germany and by G N 
Lewis in America Kossel dealt with polar or ionized links and 
Lewis with non ionized 

Kossel’s Theory — Kossel pointed out that the element next 
after an inert gas (and so with one electron more) is always a 
strong univalent metal, forming an ion with one positive charge 
whilst the element one place before an inert gas forms an ion with 
one negative charge In the same way an elfement two places after 
an inert gas gives an ion with two positive, and that two places 
before it an ion with two negative charges If we write down for 
a senes of elements the atomic number, the charge on the ion, and 
the number of electrons in the ion (obtained by subtracting the 
piositive or adding the negative charges), we find the same re 
sultant number for an inert gas and for its neighbours on both 
sides, thus 
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It is evident that the guiding principle is the stability of the 
io(=2~[-8) electrons If an atom has a few more than this, it 
loses the excess if a few less, it makes up the defect The force 
holding the atoms together in the resulting molecule is the elec 
trostatic attraction of the oppositely charged atoms, and when the 
compound is dissolved in a medium of high dielectric constant 
such as water, this force is weakened, and the thermal agitation 
IS sufficient to separate the charged atoms or ions from one an 
other The valency is the number of electrons which the atom 
gains or loses m forming the ion, and is (at any rate m such 
elements as these) the difference between its atomic number and 
that of the neighbouring inert gas Since the inert gases form 
Group O in the periodic table, this gives us the relation between 
the penodic group and the valency which, as was pointed out 
above, is found to hold for the hydrides of the elements 
It IS an essential characteristic of the compounds with which 
Kossel’s theory deals that the two combining atoms should be of 
opposite chasacter that they should stand m the senes on oppo 
site sides of an inert gas, so that one has an excess and the other 
a defect of electrons But, as we have seen, there are many com 
pounds m which we do not find this opposition, and cannot say 
which of the atoms is positive and which negative, as in the com 
pounds of carbon with hydrogen and oxygen, or more striking 
still, in the compounds of the elements with themselves which 
occur in the polyatomic molecules of the free elements, as Ha, Nz, 
O2, P4, etc Such compounds are further distinguished by the fact 
that they do not ionize m solution It is evident that the linkage 
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m such molecules must be due to some different physical mechan- 
ism from that established by Kossel m ionized molecules ^ 
Theory of Lewis^The solution of this problem was given 
by Lewis m the same year in which KosseFs paper appeared He 
suggested that it was possible for electrons to be shared between 
two atoms in such a way that they formed part of the constitution 
of both As he accepted the static atom, he did not discuss how 
the sharing took place Even now, though we know that the 
electrons arc m motion, and have some knowledge of how they 
move round the nucleus of an isolated atom, very little has been 
discovered about the dynamics of the shared electron, we may, 
however, assume that as m the isolated atom the electron moves 
round one nucleus, so an electron which is shared between two 
atoms revolves round the nuclei of both But for our present pur- 
pose it IS enough to assume that the sharing is m some way pos- 
sible, without inquiring more closely into its mechanism This 
assumption makes possible a kind of hnk which is not broken m 
solution by ionization, and does not involve any opposition of 
character between the linked atoms, it further explains why this 
form of hnk is peculiarly common amongst atoms a few places 
before an inert gas, since they can remedy their defect of elec- 
trons by using some of them twice over We can also explain by 
Its means the remarkable fact that the valency of an atom has 
normally the same value m its non ionized compounds as in its 
salts For example, chlorine forms a univalent negative ion, be- 
cause It IS one electron short of the stable number of argon This 
defect also enables it to form a single covalency (non-ionized 
link) as m methyl chloride, CHa— Cl, because by sharing a single 
electron belonging to the carbon it can complete its stable num- 
ber Both the covalency and the electrovalency of such a negative 
atom are equal to the number of electrons needed to make up the 
inert gas number, and hence equal to the number of places m the 
periodic table by which the element is removed from the next 
following inert gas On the other hand, a metal like aluminium, 
as It has three loosely attached electrons, can lose these by ioniza- 
tion and form a tnvalent positive ion AF ^ For the same 
reason it can share three electrons with other atoms or groups, as 
m A1(CH3)3, but it cannot share more without disturbing the ar- 
rangements of Its inner electrons (the core of the atom) The 
covalency of such a metal is, like its electrovalency, the number 
of electrons which it has in excess of an inert gas 
One other point is to be noticed about the covalency A funda- 
mental principle in all theories of valency other than that of co- 
ordination is that when two atoms form a link, whether covalent 
or electrovalent, each of the two uses up a unit of combining 
power Thus sodium has one such unit, and so has chlorine When 
they combine, neither has any power of further combination So 
too, hydrogen has one unit, and carbon four when four atoms of 
hydrogen combine with one of carbon to form methane, the hydro- 
gen loses Its power of further combination as well as the carbon, 
and a saturated molecule is produced When the linkage is ion- 
ized the explanation is simple Every such link involves the 
migration of an electron from one atom to the other, so that the 
metal loses one loosely attached electron, and at the same time the 
other atom fills up one of its gaps If the same is to hold for the 
covalent link, we must suppose that when atom A combines with 
atom B, not only does A share one of B s electrons, but at the same 
time B shares one of A’s the covalent link must consist of two 
shared electrons so that its formation involves the addition of one 
electron to each of the atoms concerned This was pointed out by 
Lewis m 1916, as a necessary result of the simple laws of valency 
Later work has shown that an unstable linking of hydrogen to an- 
other atom by means of a single shared electron is possible in a 
few compounds , but it is clear that the two-electron hnk is the 
almost invariable form of the co valency 
Coordinate Valency — ^Thus the physical theory of atomic 
structure has provided an explanation of the mechanism both of 
electrovalencies and of covalencies The explanation of the third 
form of attachment, the co-ordinate link, is almost equally simple 
It was Suggested by Lewis in 1916, although he did not develop the 
idea in detail It is clear from the behaviour of Werner’s com- 
pounds that the co ordinate link is of the nature of a covalency 


947 

As we have seen, the units of the co ordination complex do not 
ionize, while other groups m the molecule outside the complex 
do so The occurrence of optical activity (see Stfreochemistry) 
dependent on the position of the groups composing the complex 
and mdependent of the ionized groups outside it, is further evi 
dence of the same thing We may therefore conclude that the 
CO ordmated atoms or radicals are attached to the central atom 
by covalencies, that is, by pairs of shared electrons Where these 
groups have a valency of one m the ordinary sense (univalent 
radicals or groups such as chlorine or NO2) this needs no further 
explanation the difficulty is to explain the replacement of such 
radicals by complete molecules like water or ammonia In am 
moma the nitrogen has increased its valency electrons from the 
original five to eight by combining with three hydrogen atoms It 
thus has a complete valency group of eight electrons (“octet”), 
of which SIX are shared with the three hydrogen atoms, while the 
other two are not shared, and form what is called (in America) 
a “lone pair ” All that is necessary to explain the co ordination 
is to suppose that the nitrogen shares this lone pair with the plati- 
num, thus forming a covalency differing from that previously dis 
cussed only in this, that the two shared electrons both come from 
the same atom This explanation of the co-ordinate hnk of Werner 
satisfies all requirements It explains why the link is not ionized, 
since It IS m fact a covalency It explains why it is often more 
easily broken than an ordinary covalency, since the nitrogen or 
other atom forming it can recall the two electrons which it has 
lent It explains why the co ordination number of an element 
can remain constant through a whole senes of compounds, in 
spite of variations in the electrovalency, that is, m the electrical 
charge of the complex, for the co ordination number is the num 
ber of pairs of shared electrons required to make up a stable 
valency group for the central atom It accounts for the fact that 
while the valency m the ordinary sense changes by one unit as we 
go from one atom to the next, the co ordination number is usually 
SIX or four independently of the periodic group to which the ele 
ment belongs the ordinary valency depends on the number of 
electrons which the atom originally had (the atomic number), 
whilst the CO ordination number dej>ends only on the stable size 
of the valency group, which for most atoms is 12 or 8 We can 
also account on this theory for the remarkable change in the elec 
trovalency which, as we have seen accompanies the replacement 
of, say, an ammonia molecule m the complex by a chlorine atom, 
the electrovalency increasing by one if it is negative, and dimin 
ishing by one if it is positive, as is shown m the change from 
[Pt(NH3)6jCl4 to [Pt(NHi)«iCl]Cl3 For when the ammonia mole 
cule IS removed, it takes with it the pair of electrons which formed 
its co-ordinate link to the central atom, when a neutral chlorine 
atom takes its place, it only offers one electron for the link, and 
so another electron must be introduced from outside, which gives 
the complex a negative charge, or, to put it in another way, if 
the chlorine is to take the place of the nitrogen and provide both 
electrons for the link, it must already have a complete octet, and 
so must be not a neutral chlorine atom (which has only seven 
valency electrons), but a negatively charged chlorine ion 

In this way we can now see that the theory of Werner is onl> 
one aspect of a physical process of which the older structural 
theory is another The co ordinate link and the ordinary covalency 
are of the same kind, consisting of pairs of shared electrons, but 
the manner in which they arise is different 

The electronic theory thus accounts for all the various bnds 
of linkage which can arise between atoms by the redistribution 
of their valency electrons The cause of this redistribution is the 
possibility of producing a more stable arrangement of the 
electrons 

Octet Theory- — So far, it has been assumed that the stable 
forms attained are m general those which occur iff the meit gases 
The physicists have shown (see Atomic Structure) that the 
electrons of an isolated atom arrange themselves in groups or 
shells, and the outermost group contains eight electrons in all 
the inert gases except helium, which has a single group of two 
Hence m the majority of molecules, and in nearly all those hitherto 
discussed, the result of the combination is to give an outer group 
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of eight electrons to all the atoms concerned except those of 
hydrogen, which have two This is the basis of the octet theory 
originally proposed by Lewis, and developed in great detail by 
Irving Langmuir But if the largest valency group possible is 
eight, and every covalency consists of two electrons, the highest 
CO valency possible for any atom must be four The existence of 
such bodies as sulphur hexafluoride SFe, a very stable gas, and of 
the CO ordination compounds already mentioned, shows that a 
covalency of six is possible, and hence a valency group of twelve, 
and we know of atoms which exert a covalency of eight, and so 
must have a valency group of 16 electrons, such as osmium in the 
octafluoride Osl s This seems to open up almost infinite possi- 
bilities of combination, but it is found that it is not every atom 
which can form these large groups The size of the valency group 
of an element is limited according to the position which it occupies 
in the periodic table, but the limitation does not depend on the 
(vertical; periodic group to which it belongs, as does that of the 
ordinary valency, it is determined by the (honzontal) period 
For hydrogen it is four (covalency two, one of the two links 
must of course be co ordinate) , for the elements of the first short 
period (lithium to fluorine) it is eight (covalency, four), for 
those of the second short and the first long periods (sodium to 
chlorine, and potassium to bromine) it is 12 (covalency, six), 
whilst for the heavier elements it is 16, corresponding to a co- 
valency of eight This refers to the maximum size possible, which 
IS not always reached 

The electrons surrounding an atom in a molecule can thus be 
divided into two parts, the valency group, including the shared 
electrons, and the inner groups the electrons of which are all 
unshared, and which may be called the core, and changes of 
valency may either be due to changes in the size or the utilization 
(extent of sharing) of the valency group, or to changes in the 
size of the core In many elements, including all those of the 
first two periods, the core cannot be changed by chemical means 
It consists of a senes of complete electronic groups, which are too 
stable to be affected by chemical forces (These are the elements 
included m the Abridged Classification in the article Periodic 
Law ) With these, a change of valency can only occur through 
the valency group being completed, or, if it is already complete, 
being more fully shared Thus boron, with three valency electrons, 
can form three covalencies as in the fluoride BF3, sharing each 
of its electrons with a fluorine atom, and receiving one electron 
m return from each Though this only gives it six valency elec- 
trons, it cannot combine with a fourth (neutral) fluorine atom, 
because it has no more valency electrons to offer But with a 
fluorine ion (which has a complete octet) it can form a co- 
ordinate link, if the ion shares a pair of its electrons with the 
boron 

F I- F 1 

IB -f F' -FBI 


We thus get the four covalent complex BFr which, however, 
necessarily has the negative charge given it by the fluorine ion, 
and so appears as the anion of a salt such as K[BF4] In this 
way the boron changes its valency from three to five (four 
covalencies and one electrovalency) In the same way the nitrogen 
of ammonia, though it has a complete octet, only shares six of 
these electrons It can, however, increase its valency by sharing 
the other pair with a hydrogen ion 



The complex now has the positive charge of the hydrogen ion, 
and so forms the ammonium cation, as m [NHilCl In this way 
a trivalent element can increase its valency to five, its covalency 
rising to four, while the complex acquires one unit of charge, 
that IS, one electrovalency further changes of the same kind are 
possible with the heavier elements, the valency group of which 
IS not limited to eight Thus silicon, with four valency electrons, 


can form the tetrafluoride S1F4, with a complete and fully shared 
octet It IS, however, able to hold a valency group of twelve, and 
can obtain this by forming two co-ordinate links with two fluorine 
ions 

F r ^ " 

r Si F + sF- -♦ I Si 

F L t - 

acquiring at the same time two negative charges We thus get 
the anion of the silicofluondes (such as K2[SiF6]) m which the 
valency of the siheon has risen from four to eight (six covalencies 
and two electro valencies) The same thing can happen without 
the production of an electrovalency, if an atom shares a lone pair 
of its electrons with, say, an oxygen atom, which needs two to 
make up its octet For example, chlorine completes its octet by 
combining with a hydroxyl (H- 0 -) group in hypochlorous acid 
H-O-Cl In this molecule the chlorine has three lone pairs, so 
that it can form co ordinate links with as many as three oxygen 
atoms, giving the series 

HCIO HCIO2 HClOs HCIO4 

Hypochlorous Chlorous Chloric Perchloric 

acid acid acid aad 

If, as IS commonly done, we regard this link to the oxygen as 
equivalent to two valencies (in the older structural formulae it 
was necessarily written as a double link), the chlorine here ap 
pears with the valencies of i, 3, 5 and 7 

It will be observed that all these changes of valency in which 
the core of the atom is unaffected, occur by two umts at a time, 
and this is the main cause of the belief held in the early days 
of the theory of valency that the various valencies of an atom 
were either all even or all odd 
Transitional Elements. — ^The elements commonly called 
transitional, those which are enclosed in frames in the Bohr classi 
lication (see Atomic Structure) and are relegated to table 2 m 
the article Periodic Law, have in the outermost (valency) group 
of the isolated atom one or two electrons, and in the next group, 
which forms the outermost group of the core, not the stable 
numbers 2, 8 or 18, but some number intermediate between 8 and 
18 A group of this size does not hold its electrons very firmly 
and one or two of them can be detached by chemical action Thus 
iron (26), in which the successive groups of the free atom are 
2, 8, 14, 2, can lose its two outermost elect rone in the usual way 
to iorm the bivalent cation Fe^^=2, 8, 14 But by more ener 
getic treatment a third electron can be detached from this ferrous 
ion leaving the trivalent ferric ion Fe^^"^=2, 8, 13 In this par 
ticular element the process in nearly all the compounds stops here 
but with others it goes further thus manganese [(25)** 2, 8, 

2] can have valencies of 2, 3, 4, 5, 6 and 7 In the last of these 
states the core is reduced to 18=2, 8, 8, the stable arrangement 
of argon Thus the transitional elements show valencies vary 
ing by single units, often over a wide range, the limit being that 
m which the core is reduced to the size of the preceding inert 
gas, or in other words, the highest valency being that correspond 
mg to the periodic group to which the element belongs 
Copper and gold, though not strictly transitional elements 
have many of the properties of such elements They have the 
outer electronic groups 18, i The single electron of the outer 
most group is readily detached to give the univalent cuprous and 
aurous 10ns But the 18 group, though it is normally very stable, 
IS less so when the positive charge on the nucleus is barely suffi 
cient to neutralize it, or in other words when its electrons arc 
moving m a very weak electric field Hence, m copper one, and 
m gold two, of these 18 electrons can be detached from the group 
giving the cupric and auric compounds, such as CuCii and AuCL 
with the respective groups 17 and 16 Silver, which has a similar 
structure, might be expected to behave m the same way, but for 
some reason which is not understood the 18 group m silver i*’ 
more stable and cannot be broken down, hence silver is almost 
invariably univalent In the elements following these three m 
the table, from zinc, cadmium and mercury onwards, the m 
creased charge on the nucleus holds the 18 group so firmly that 
its electrons cannot be removed (N V S ) 
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VALENS, East Roman emperor from 364 to 378, owed his 
elevation m the 36th year of his age to his brother, Valen* 
tmian, who chose him to be his associate m the empire Valens 
had been attached to Julian's bodyguard, but he did not inherit 
the military ability of his father, Gratian of Pannoma A revolt 
headed by Procopius m the second year of his reign was quelled 
by the ability of his generals In the year 366 Valens at one 
stroke reduced the taxes of the empire by one 4 ourth, a very 
popular measure, though one of questionable policy m the face 
of the threatening attitude of the Goths on the lower Danube 
Before venturing on a campaign against them, Valens received 
baptism from Eudoxus, the Arian bishop of Constantinople After 
some small successes over the Goths, won by his generals (367- 
369), Valens concluded a peace with them, which lasted six years, 
on a general understanding that the Danube was to be the bound- 
ary between Goths and Romans On his return to Constantinople 
m 369-370 Valens began to persecute his orthodox and Catholic 
subjects, but he lacked the energy to carry out his edicts 

In the years 371 to ^77 Valens was in Asia Minor, most of the 
time at the Syrian Antioch Though anxious to avoid an Eastern 
war, because of danger nearer home from the Goths, he was com- 
pelled to take the field against Shapur II Valens crossed the 
Euphrates in 373, and drove back the king of Persia to the 
farther bank of the Tigris But the Roman success was by no 
means decisive, and no definite understanding as to boundaries 
was come to with Persia Valens returned to Antioch, where in 
the winter of 373-374 he instituted a persecution of magicians 
Between 374 and ^77 we read of grievous complaints of injustice 
and extortion perpetrated under legal forms Although prepara- 
tions were made for following up the war with Persia and secur- 
ing the frontier, a truce was patched up rather to the disadvantage 
of the empire, Armenia and the adjacent country being half 
conquered and annexed by Shapur The armies of Rome, m fact, 
were wanted in another quarter The Huns, of whom we now hear 
for the first time, were beginning m 376 to press the Goths from 
the north, and the latter asked leave of the emperor to cross 
the Danube into Roman territory This they were allowed to 
do, on the condition that they came unarmed, and their children 
were transported to Asia as hostages The conditions, however, 
were not observed by the imperial generals Accordingly, the 
enraged Goths, under their chief Fntigern, streamed across the 
Balkans into Thrace and the country round Adnanople, plunder 
mg, burning and slaughtering as they went They were driven 
back for a time, but returned m the spring of 378 in greater 
force, with a contingent of Huns and Alans, and penetrated to 
the neighbourhood of Adnanople Valens left Constantinople in 
May 378 with a strong and well-officered army Without awaiting 
the arrival of his nephew Gratian, emperor of the West, who had 
just won a great victory over the Alamanm, Valens attacked the 
enemy at once The battle, which was fought on confined ground 
in a valley, was decided by a cavalry charge of the Alans and 
Sarmatians, which threw the Roman infantry into confusion and 
hemmed it m so closely that the men could scarcely draw their 
swords The slaughter, which continued till the complete destruc- 
tion of the Roman army, was one of the greatest recorded in 
antiquity Valens penshed either on the field or, as some said, 
m a cottage fired by the enemy From the battle of Adnanople the 
Goths permanently established themselves south of the Danube 

See Ammianus Marcellinus, bks 26-31, E Gibbon, The Derhne 
and Fall of the Roman Empire (ed Bury, London, iooq), chs 25-26, 
Hodgkin, lUdy and Her Invaders (1880, and ed , 1892-99), vol 1 , F 
Runtel, Dte Schlacht bn Adrianopel (Berlin, 1903) 

VALENTINE or Valentinus, the name of a considerable 
number of saints The most celebrated are the two martyrs 
whose festivals fall on Feb 14, the one, a Roman priest, the 
other, bishop of Terni (Interamna) The Passton of the former 
IS part of the legend of SS Manus and Martha and their com- 
panions, that of the latter has no better historical foundation, 
so that no argument can be drawn from either account to estab- 
lish the differentiation of the two saints It would appear from 
the two accounts that both belonged to the same penod, $e , to 
the reign of the emperor Claudius (Gotbicus) , that both died on 
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the same day, and that both were buried on the Via Flamima, 
but at different distances from Rome The Martyrologiim Hier 
onymtanum mentions only one Valentinus “Interamnie miliario 
LXIIII via Flammia natale Valentmi " The St Valentinus who 
is spoken of as the apostle of Rhaetia, and venerated in Passiu 
as Its first bishop, flourished in the Sth century hor the obser 
vances connected with St Valentine's Eve and Day, sec John 
Brand's Popular Anttguittes (edited by W C Hazhtt, vol 11 pp 
606-11, London, 1905), W Hone’s Every Day Book, and Cham- 
ber’s Book of Days The association of the lovers’ festival with 
St Valentine seems to arise from the fact that the feast of the 
saint falls m early spring, and is purely accidental 

See Acta Sanctorum, February, ij 753, 756 and January 1 1094 
G B de Rossi, BuUetUno dt archeologia ertsUana (1871), p loi and 
(1878), p 59 

VALENTINE AND ORSON, a romince attathed to the 
Carolmgian cycle It is the story of twin brothers, abandoned m 
the woods in infancy Valentine is brought up as a knight at the 
court of Pippin, while Orson grows up in a bear’s den to be a wild 
man of the woods, until he is overcome and tamed by Valentine, 
whose servant and comrade he becomes The two eventually 
rescue their mother Bellisant from the power of a giant There 
are versions of the talc, which appears to rest on a lost hrench 
original, in French, English, German, Icelandic, Dutch and Italian 
In the older versions Orson is described as the ‘ nameless ’ one 

The French romance was printed at Lyons in 1489 The Htstorye 
of the two Valyamite Brethren Valtntyne and Orwn b> Henry 
Watson (c 1550) is the earliest known English version A ballad on 
the subject was printed m Percy’s Rehques For i detailed bibli- 
ography of the English, French, German, Dutch and Italian forms of 
the tale, see W Seelman, “Valentin und Namclos” (Norden and Leipzig, 
1884), in vol IV oi Ntederdeulsche Denkmaler 

VALENTINIAN I , Roman emperor of the West from a d 
364 to 375, was born at Cibahs, m Pannonu He had been an 
officer of the guard under Julian and Jovian, and had risen high 
in the imperial service He was chosen emt)eror m his forty third 
year by the officers of the army at Nicaca in Bithynn in 364, and 
shortly afterwards named his brother Valens {qv) colleague with 
him in the empire As emperor of the West Valentmian took 
Italy, Illyricum, Spam, the Gauls, Britain and Africa, leaving to 
Valens the eastern half of the Balkan Peninsula Greece, Egypt, 
Syria and Asia Minor as far as Persia During the short reign 
of Valentmian there were wars m Africa, in Germany and in 
Britain, and Rome came into collision with the Burgundians, 
Saxons and Alamanm The emperor’s chief work was guarding 
the frontiers and establishing military positions Milan was at 
first his headquarters for settling the affairs of northern Italy, 
next year (365) he was at Pans, and then at Reims, to direct the 
operations of his generals against the Alamanm who were dnven 
back to the German bank of the Rhine, and checked for a while 
by a chain of military posts and fortresses At the close of 567, 
however they suddenly crossed the Rhine, and sacked Moguntia 
cum (Mainz) Valentmian attacked them at Sohcmium (Sulz in 
the Neckar valley or Schwetzmgen) with a large army, and de- 
feated them with considerable loss on his own part Later in 374, 
he made peace with their king, Macnanus The next three years 
he spent at Trier, which he chiefly made his headquarters, organ 
izmg the defence of the Rhine frontier 

During his reign the coasts of Gaul were harassed by the Saxon 
pirates, with whom the Piets and Scots of northern Britain joined 
hands, and ravaged the island from the wall of Antoninus to the 
shores of Kent In 368 Theodosius was sent to drive back the 
invaders, in this he was completely successful, and established a 
new British province, called Valentid In Africa the Moorish 
pnnee, Firmus, raised the standard of revolt against Count Ro- 
manus, the military governor The services of Theodosius were 
again requisitioned He landed m Africa with a small band of 
veterans, and Firmus, to avoid being taken prisoner, committed 
suicide In 374 the Quadi, a German tribe m what is now Moravia 
and Hungary, resenting the erection of Roman forts to the north 
of the Danube, and further exasperated by the treacherous murder 
of their king, Gabinius, crossed the river and laid waste the prov- 
ince of Pannonia The emperor, in April of the following year, 
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entered Illyncum with a powerful army, but during an audience 
to an embassy from the Quadi at Brigetio on the Danube (near 
Pressburg) died m a fit of apoplexy 
Valentiman’s general adimnistration seems to have been thor- 
oughly honest and able, in some respects beneficent If he was 
hard and exacting in the matter of taxes, he spent them in the 
defence and improvement of his dominions Though himself a 
plain and almost illiterate soldier, he was a founder of schools, and 
he also provided medical attendance for the poor of Rome, by 
appointing a physician for each of the fourteen districts of the 
city He was an orthodox Catholic, but he permitted absolute 
religious freedom to all his subjects The great blot on his mem 
ory IS his cruelty, which at times was fnghtful 
See Ammianus Marcellinus xxv-xxx , Gibbon, Decline and Fall 
chap 25, T Hodgkin, Italy and her Invaders, bk 1 chap 3, H 
Richter, Das westromtsche Retch (1865), pp 240-268 

VALENTINIAN II., son of the above, an infant of four 
m ^75 with his half-brother Gratian (qv) a lad of about 
seventeen, became the emperors of the West They made Milan 
their home, and the empire was nominally divided between them, 
Gratian taking the trans Alpine provinces, whilst Italy, Illyncum 
in part, and Africa were to be under the rule of Valentinian, or 
rather of his mother, Justina In 387 Magnus Maximus (qv), 
who had in 383 overthrown Gratian and made himself master of 
the northern provinces, crossed the Alps and threatened Milan 
The emperor and his mother fled to Theodosius, the emperor of 
the East Valentinian was restored in 388 by Theodosius Four 
years later he was murdered at Vienne in Gaul, probably at the 
instigation of his 1 rankish general Arbogast 
See Gibbon, Decline and Fall, chap 27, H Richter Das westrom- 
tsche Retch unter den Katsern Grattan, Valenttman II und Maximus 
1865), pp 577^650, and 0 Seek, Vntergang des anttken Welt, Vol 5 
1897-1921) 

VALENTINIAN III , emperor of the West from 425 to 455, 
the son of Constantius and PUcidia He was only six years of age 
when he ascended the throne, and during his minority the conduct 
of affairs was in the hands of his mother His reign is marked by 
the dismemberment of the Western Empire, the conquest of the 
province of Africa by the Vandals in 439 , the loss of great portions 
of Spain and Gaul, in which the barbarians had established them 
selves , and the ravaging of Sicily and of the western coasts of the 
Mediterranean by the fleets of Gensenc As a set off against these 
cilamities there was the great victory of Aetius over Attila in 451 
near Chalons, and his successful campaigns against the Visigoths in 
southern Gaul (426, 429, 436), and against various invaders on the 
Rhine and Danube (428-^1) Ravenna was Valentiman’s usual 
residence, but he fled to Rome on the approach of Attila, who 
ravaged North Italy in 452 In 454 Aetius was treacherously mur 
dered by Valentinian Next year, however, the emperor himself 
was assassinated by two of the barbarian followers of Aetius He 
was self-indulgent incompetent, and vindictive 
Our chief original sources for the reign of Valentinian III are 
Jordancs, Prosper’s Chronicles, wntten in the 6th century, and the 
poet Apollinaris Sidonius See also Gibbon, Decline and Fall, chaps 
and pp 24 and 25 (ed London, 1909) , J B Bury, Later Roman 
Fmptre, bk 11 chaps 6-8, E A Freeman, “Tyrants of Bntam Gaul 
and Spain” {Eni, Hist Review, January 1886), and “Aetius and 
Boniface” {ihtd , July 1887) 

VALENTINUS, pope for thirty or forty days in 827, in 
succession to Eugenius II (824-27) He was a Roman by birth, 
and, according to the Liber Pontificahs, was first made a deacon 
by Paschal I (817-24) Nothing further is known of his history 
His successor was Gregory IV (827-44) 

VALENTINUS and THE VALENTINIANS Valen 
tinus, the most prominent leader of the Gnostic movement, was 
bom, according to Epiphanius (Haer 31, 2), near the coast in 
Lower Egypt, and was brought up and educated m Alexandria 
Valentinus came to Rome (c 135-160) during the episcopate of 
Hygmus, flourished under Pius and stayed till the time of Amcetus 
According to Irenaeus 111 3, 4 Poly carp, during his sojourn m 
Rome under the episcopate of Amcetus, converted a few adher- 
ents of the Valentiman sect TertuUian (Adv Vaknhn cap 4) 
declares that Valentinus came to Rome as an adherent of the 


orthodox^Church, and was a candidate for the bishopnc of Rome, 
but he abandoned the Church because a confessor was preferred 
to him for this office The credibility of this statement may be 
questioned Great uncertainty attaches to the residence of Valen 
tinus in Cyprus, recorded by Epiphanius (loc ett ), who places it 
after his stay in Rome, adding that it was here that he defimtely 
accomphshed his secession from the Church But it seems to 
be clear that Valentinus did not, hke Marcion, break with the 
Church from the very begmmng, but endeavoured to mamtain his 
standing within it 

Justin’s Syntagma, which treats of Valentinus, is unfortunately 
lost Irenaeus, Adversus Haereses, 1 ii, 1-3, as in every other 
article where named, has preserved what is obviously an older 
document, possibly from Justin, dealing with Valentinus’s own 
teaching and that of two of his disciples The sketch which 
he gives is the best guide for the original form of Valentmiamsm 
For Valentinus himself we have also to consider the fragments of 
his writings preserved by Clement of Alexandria The best edi- 
tion of and commentary on them is Hilgenfeld’s Ketzergeschtchte 
des Urchnstentums (pp 293-307) Irenaeus also gives a detailed 
account of the two chief schools following Valentinus, the school 
of Ptolemaeus (1 i-io), and Marcus and the Marcosians (1 
13-21) For his account of the Ptolemaeans, Irenaeus seems to 
have used various writings and expositions of the school, espe 
cially prominent being a collection of Scripture proofs which 
may have once had a separate literary existence (1 i, 3, 3, i~5 
[6] , 8, 2-4) To this IS appended in a somewhat disconnected 
fashion a commentary on the prologue to the fourth Gospel (i 
8, 5) Irenaeus himself twice prefaces his remarks by saying he 
IS indebted to other authorities for his exposition (1 2, 3-4, 
7, 2-5 ) Excerpt a ex Theodoto which are to be found in the 
works of Clement and may be looked upon as a collection made by 
the author with a view to the unfinished eighth book of his 
Stromateis The lost Syntagma of Hippolytus, which can be par 
tially reconstructed from Philaster (Haereses) and from pseudo 
TertuUian (Adversus Valentmi anos), seems to furnish us with 
valuable information as to the earlier doctrines of the sect, and 
in his second treatise against heretics, the so-called Philosophu 
mena (6, 29 seq ), Hippolytus gives a homogeneous and continu 
ous exposition of a later Valentinian system, possibly connected 
with the school of Ptolemaeus Important, too, are Hippolytus’ 
references to an Italic and an Anatolian branch of the V^entinian 
sect (6, 35) TertuUian gives at the beginning of his treatise 
against the Valentinians a few separate notices of the life and 
disciples of Valentinus, but his further argument is closely depend 
ent upon Irenaeus’ exposition of the Ptolemaean system, which 
he embellishes in his usual fashion with bitterly sarcastic com 
ments Epiphanius deals with Valentinus and his school in sections 
31-36 of his work He has preserved a valuable letter of Ptole 
maeus to Flora, which is of the highest importance for the under- 
standing of Gnosticism 

Valentinus is the only one of the Gnostics who had a whole 
series of disciples who are known by name — ^mdeed, m the ac 
counts of the Church Fathers his own system and views are 
almost entirely obscured by the accounts of those of his disciples 
The most important disciples are the two dealt with at length 
by Irenaeus, Ptolemaeus and Marcus, who both seem to have 
had a numerous following Also, there was Herakleon, of whose 
commentary on the gospel of St John extensive fragments are 
preserved by Origen Ptolemaeus and Herakleon are counted by 
Hippolytus (6, 35) among the Italic branch of Valentmiamsm 
There was also the Anatolian branch, as representative of which 
Hippolytus ftientions Axionicus, who is also referred to by Ter 
tullian as having actually been taught m Antioch The Excerpta 
ex Theodoto in Clement are also, according to the superscnption, 
fragments from the Anatolian Gnosticism It is, however, an error 
when Hippolytus speaks of Bardesanes as representative of this 
branch, for he had an entirely distinct position Valentmiamsm 
was based on primitive gnosticism (qv), with the doctrines of 
which Valentinus may Imve become acquainted in Egypt The 
mother goddess stands at the centre of the system Tlie main 
doctrmes are outhned below 
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(1) Valentinus has a system of thirty aeons, but^he quite 
shadowy plurality of ten and twelve aeons (the Dekas and 
the Dodekas) of the Valentmian system we may at once set 
aside as mere fantastical accretions We have left only a group 
of eight celestial beings, the so called Ogdoas, and of these eight 
figures four again are peculiar to this system 

(2) The first pair of aeons, Bythoi and is an original 
innovation of the Valentmian school, and cleirly betrays a mon 
islit tendency According to Irenaeus’s account of the ‘Gnostics'’ 
(1 29), their theory was that Sophia casts herself into the primal 
substratum of matter (Bythos) to be lound outside the celestial 
world of aeons But in the Valentmian system nutter is not ong 
in illy and irretrievably separated from the higher celestial world, 
but the litter originally exists for itself alone, the fall or dis- 
turbance IS accomplished within the cclestiil world, and the mate- 
rial world first comes into existence through the fall 

(3) There remain a double pair of aeons, the 1 ither and Truth, 
the Anthropos and the Ekklesta With the celestial Primal Man — 
of whom the myth originally relates that he has sunk into matter 
ind then raised himselt up from it again — is issociated the com 
munity of the f iithful and the redetnitd who ue to share the 
same fite with him 

(4) In the true Valentmian s>stem the so c died Christos is 
the son of the fallen Aeon, who is thus conceived as an individual 
Sophia, who in a frenzy of love had sought to driw near to the 
unattainable Bythos, brings forth, through her longing for that 
higher being, an aeon who is higher and purer than hcrselt, and 
It once rises into the celestul worlds Among the Gnostics of 
Ircnaeus we find a kindred conception, but with a slight difference 
Here Christos and Sophia dpi>car as brother and sister, Christos 
represt nting the higher and Sophia the lov^er clement In the enig 
niatic figure of Christos wc again find hidden the original comep 
turn of the Primal Man, who sinks down into matter but rises 
agnn (In the later Valentmian systems this origin of the Christos 
IS entirely obscured, and Christ, together with the Holy Spirit 
becomes a later oftspnng of the celestial world of aeons, this 
may be looked upon as an ipproximation to the Christian dogma ) 

(5) A figure entirely peculiar to Valentmian Gnosticism is that 
of Haros (the limiter) The name is ptrhips an echo of the 
Lgyptian Horns The peculiar task of Horos is to separate the 
fallen aeons from the upper world of aeons He becomes a kind 
of world creative power, who m this eapacits helps to const ruet an 
ordered world out of Sophia md hir passions Ik is also called 
curiously enough Stan? os (cross), and we frequently meet with 
references to the figure of Stanros But wc must not be in too 
gnat a hurry to assume that this is a C hristian figure A Phtomc 
conception may have been at work here The cross can also 
stand for the wondrous aeon on whom depends the ordering and 
life of the world and thus Horos Stauros ippeirs here as the first 
ledcemer of Sophia from her pissions and is the orderer of the 
creation of the world which now begins The figure of Horos 
StawosvidiS often assimilated to that of the Christian Redeemer 

(6) The dualism of the two separate worlds of light and dark 
ness was thus overcome This denvition of the material world 
from the passions of the fallen Sophia is, however, aftected by an 
older theory according to which the son of Sophia, whom she 
forms on the model of the Christos who has disapjiearcd m 
the higher heavens, becomes the Demtout gos, who with his 
angels now appears as the real world-creative power These 
two conceptions had now to be combined at all costs And 
It is interesting to observe here what eft oris were made to give 
the Demtoutgos a better position According to the older concep- 
tion, he was an imperfect, ignorant half-evil and mihcious off- 
spring of his mother, who has already been deprived of any par 
tide of light (Irenaeus 1 29, 30) In the Valentmian systems 
he appears as the fruit of Sophia*$ repentance and conversion 
He IS no longer called Jaldabaoth, but has been assigned the better 
name, drawn from the philosophy of Plato, of Demiaurgos The 
Demwnrgos of the Gnostic corresponded to the God of the Old 
Testament, which again suggests a compromise with the Chnstian 
faith 

(7) With the doctrine of the creation of the world is connected 


the subject of the creation of ram We fortunately know from 
a fragment preserved by Clement, that Valentinus hen preserved 
the old Gnostic myth practically unalured m his system Ac tore! 
mg to It, the world-creating angels — not one, but man> — create 
man, but the seed of the spirit comes into their cr( iture without 
their knowltdge, by the agency of 1 higher celestial icon iml 
they are then terrified bv (hi facult> of speech bv whuh their 
creature rises above them ind trv to destroy him A ddinitc 
Valentmian idea is here added in thit of the threefold nature ol 
mm, who is represented as it once spintud, psychn il ind mitc 
rial In accordaiut with this there also arise three clisscs ol 
men, the pmumatut, the psychui and the hylici (uXr?, matter) 
All the other Gnostic systems recognize only a dual cIiM‘*ion the 
children of light and the children of darkness That the \alen 
tinnns should have placed the psvehta between the pnamatici 
and hyhci signifies a certain recognition of the C hnslun Church 
and its adherents who are not treated as outcasts 

(8; At the centre oi the whole Valentmim s\stcm iiitiirillv 
stands the idea of redemption and so we find heie developed 
particularly cleirly the m>th of the heavenly marriage ilreadv 
known from Ircnaeus i 30 to be Gnostic Redemption is cshcn 
tnlly accomplished through the union of the he i\cnl> Sotit with 
the fallen Sophia This myth of the redeemer is of significance 
for the pnctic d piety of the Valentmian Gnostics It is the chief 
idea of their pious practices mystically to repeat the exixnencc 
of this celestul union of the Sotir with Sophia In this respect 
consequently the m>th underwent ytt wider development Just 
IS the Sotir is the bridegroom of Sophia so the hcwenly angels 
who sometimes appear as the sons of the Soter and Sophia some 
times as the escort ot the Soitr, are the miles betrothed to the 
souls of the Gnostics whuh arc looked upon as feminine Thus 
every Gnostic hid his mgel standing in the presence of God 
and the object of x iiious life was to bring about and expenenct 
this inner union with the eeicstnl abstract person igc This leads 
us str light to the sacramental ideas of this branch of Gnosticism 

(9) \Vith this celestul Sottr of the Valentinuns md the re 
dcmption of Sophia is connected the figure of Jesus of Nazareth 
md the historical redemption connected with his n ime The Sotir, 
the bridegroom of Suphii and the earthly Jesus answer to each 
other IS in some wa> identical Here again we recognize the 
artificial compromise between Gnosticism and Christianity 

(10) The Valentinuns laid clown that even the Reclecmer 
has a threefold 11 iture from his mother, Sophii he derived his 
nature as a pmumattcos, in the world of the Demiourgos he was 
united with the Christos, and finall> a wonderful bodily n iture 
was formed for him from eeicstnl elements, which was >et not of 
earthly mat end As such he wis miriculously born of the Virgin 
The compromises with the Catholic Church are here obvious 
Also, there was the idea thit upon this Jesus, so constituted 
yet another celestul luture the ( hnstos or the Setter has 
descended at his baptism 

The first survey of these confused speculations, these myth‘^ 
gathered together and preserved from the ancient world this 
marsh illing together of the most vincd traditions, and above 
all, these artificial attempts at compromise makes us inclined to 
doubt whether it was possible for any true piety to coexist with 
all this Yet such piety existed, indeed wt have here a set of 
regular mystics It is not, indeed i purely spiritual and mystical 
piety, but i mysticism much distorted and ovei grown with 
sacramental additions and a mysterious cult But all this is noe 
without ar inner v due and an attractive atmosphere In a letter 
in Clement 11 20, 114, Valentinus sets forth that the soul of man 
IS like an mn, which is inhabited by many evil spirits “But 
when the Father, who alone is good, looks down and around him 
then the soul is hallowed and lies in full light, ind so he who 
has such a heart as this is to be called happy, for hr^^hall 
behold God " 

But with this mysticism is connected the mystery and cult of 
the sacrament The lofty spirituality of the Gnostic degenerates 
over and over again into a distinctly material and sensual atti 
tude, in which all kinds of efforts are made actually to assimilate 
to oneself the divine through external means 
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The chief sacrament of the Valentmians seems to have been 
that of the bridal chamber Just as the apostle Paul represented 
his Christianity as a living, dying and rising again with Christ, so 
the hrsl concern of the pious Valentmian was the experience of 
the divine marriage feast of Sophia As Sophia was united with 
the Soter, her bridegroom, so the faithful would experience a 
union with their angel in heaven Through a fortunate chance, 
a liturgical formula which was used at this sacrament appears to 
be preserved It runs ‘T will confer my favour upon thee, 
for the father of all sees thine angel ever before his face 
we must now become as one, receive now this grace from me 
and through me, deck thyself as a bride who awaits her bride 
groom, that thou mayest become as I am, and I as thou art Let 
the seed of light descend into thy bridal chamber, receive the 
bridegroom and give place to him, and open thine arms to em 
brace him Behold, grace has descended upon thee ” 

Besides this the Gnostics already practised baptism, using the 
same form in all essentials as that of the Christian Church The 
name given to baptism was apolyfrosts (liberation) In one of 
the formulae occur the words “1 would enjoy thy name, Saviour 
of I ruth ” The concluding formula of the baptisiml ceremony 

18 ‘ Peace over all upon whom the Name rests ’ (Irenaeus 1 21,3) 
Ihis name pronounced at baptism over the faithful has above all 
the significance that the name will protect the soul in its ascent 
through the heavens, conduct it safely through all hostile powers 
to the lower heavens, and procure it access to Horos who fright- 
ens back the lower souls by his magic word 

Here and there a reaction took place against the absurdity of 
this sacramental superstition Thus Irenieus (1 21, 4) tells us 
of certain Gnostus who would admit no external holy practices 
as efficacious A pure piety breathes in the words of the Gnostics 
preseivtd in (xcerpta ex I heodoto, 78, 2 “But not baptism alone 
sets us free, but knowledge {^nosts) who we were what we have 
become where we were whither we have sunk, whither we hasten, 
whence we are redeemed, what is birth and what rebirth ’’ 

We have seen that VaUntinian Gnosticism affected the nearest 
approach of all the Gnostic sects to the Citholic Church Valen 
tmus's own life indicates that he for a long time sought to remain 
within the official Church and had at first no idea of founding 
a community of his own 

And yet this reconciliation of Gnosticism was a fruitless and 
henceforward a purposeless undertaking Oriental dualism and 
wildly intemperate Oriental mythology h id grown into so radical 
and essential i part of Gnosticism that they could not be separated 
from It to make way for a purer and more spiritual view of 
religion And at a time when the prevailing tendency of Chris 
tianily was a struggle out of the darkness of Oriental mythology 
and eschatology into clearness, and an effort towards union with 
the lucid simplicity of the Hellenic spirit, these Gnostics, for all 
their efforts and even the most noble of them had come too late 
They arc not the men of a forward movement, but they are and 
remain in spile of all clearer insight the rear guard of piety 

See Bibhograph\ to aiticle Gnosticism Also E F Scott, art 
“Valentinianism’ in Hastings J nrvclopaedta of Rehgton and Ethics 
vol xii , R A I ipsius, art ^ V^kntinus m Smith’s LUctwnary of 
Christian Bwuraphv Paulv Wissowu Realencvklofadte des klassischen 
Altertums sv Gno^tuismns GnosUker, G Hcinnci Die Valentiman 
tsche Onom und die heiltuen Schnften (1871) and A Harnack, “Bnef 
des Ptolomaeus und die flora” Sttzmgsher der Bert Akademte 

(1909) 

VALENZUELA, FERNANDO DE (16^0-1692), Span 
ish royal fivourite and minister, was born at Naples on Jan 

19 1630 He obtained a footing m the palace by his marriage with 
Man i de Uceda lady in waiting to Manana Philip IV ’s second 
wife When he was appointed introducer of ambassadors (Oct 
12 1671), it became notorious that whoever had a petition to 
present must apply to him He became popularly known as the 
duende, the fairy or brownie of the palace and wis believed to 
be the lover of the queen Dismissed (167O from court by 
intrigue, he was made marquis of Villa Sierra by the queen and 
ambassador to Venice He exchanged the embassy for the gov- 
ernorship of Granada, organized a counter intrigue and returned 
to court The queen regent appointed him prime-minister and 


made hifti a grandee, to the profound indignation of the other 
grandees At the palace revolution of Jan 1678, Valenzuela fled 
to the Esconal, was captured, degraded from the grandeeship, 
exiled to the Philippines and bis property confiscated He died 
in Mexico on Feb 7f 1^92 

See Documtnios tnidtios para la Histona de Espafla, vol Ixvli 
(1842, etc) 

VALERA y ALCALA GALIANO, JUAN (1824-1905), 
Spamsh novelist, entered diplomacy m 1847 and became unpaid 
attach^ to the Spamsh embassy at Naples under the famous duke 
de Rivas He held various other diplomatic posts until 1858 
when he returned to Spam and entered the House of Deputies, 
taking his place with the Liberal opposition On the flight of Isa 
bella II in 1868 he was elected deputy for Montilla in the prov- 
ince of Cordova, became undersecretary of state for foreign 
affairs, and was one of the deputation who offered the crown to 
Amadeus of Savoy in the Pitti Palace at Florence Though he 
always called himself a Moderate Liberal, Valera invariably voted 
for what are considered Radical measures m Spam, and a speech 
delivered by him in Feb 1863 against the temporal power of the 
pope created a profound sensation However, though a member 
of the revolution iry party he steadily opposed organic constitu 
tional changes and therefore he retired from public life during 
the period of republican government After the Bourbon res 
toration he acted as minister at Lisbon (1881-83), at Washing 
ton (188O, at Brussels (1886) and as ambassador at Vienna 
(1893-QO retiring from the diplomatic service on March 5, 
1896 During his last ten years he took no active part in politics 

Valera’s Pocbtas (1858) are imitative exercises rather than 
original poetry His criticism in the EHudios cnticos sobre htera 
tura (1864) in tht Dtsertactones y jiacios hteranos (1878) and in 
the Nuevos e studios cnticos (1888) show penetration and taste, 
but also an excessive amiability He saicl a hundred incisive 
wise witty subtle and suggestive things concerning the mysticism 
of St Theresa, the art of novel writing, Eaust, the Inquisition, 
Don Qmxot( Shakespeare, the psychology of love in literature, 
but, to do himself justice, it was an almost indispensable condi 
tion that he should deal with the past In the presence of a 
living author Valera was disarmed 

When in his 50th vear, he published Pepita Jimenez (1874) 
a recital of the fall of Luis de Vargas, a seminarist who con 
ceived himself to be i mystic and a potential saint, and whose 
aspirations dissolve at the first contact with reality It is easy 
to point out blemishes the story is not well constructed, and 
It has pauses during which the writer’s fantasy plays at pleasure 
over a hundred subjects not very germane to the matter but its 
characters are as real as any m fiction the love story is told with 
the most refined subtlety and malicious truth, while page upon 
page IS written in such Spanish as would do credit to the best 
writers of the 16th and 17th centuries A second novel Las tlu 
Stones del Doctor Patistino (1875), was received with marked dis 
favour, and has the faults of over refinement and of cruelty, yet 
in keen analysis and m humour it surpasses Pepita JtmSnez The 
Comendador Mendoza (1877) is more pathetic and of a pro 
founder significance, and if Dona Luz (1879) repeats the situa 
tion and the general idea already used in Pepita Jtmdnez it strikes 
a deeper and more tragic note, which came as a surprise to those 
familiar only with the lighter side of Valera’s genius Besides 
these elaborate psychological studies, Valera issued a volume ol 
Cuentos (18S7) some of these short tales and dialogues being 
marvels of art and of insight 

At the close of the 19th century Valera was recognized as the 
most eminenl man of letters m Spam He had not Pereda’s force 
nor his energetic realism, he had not the copious invention nor 
the reforming purpose of P^rez Galdds, yet he was as realistic 
as the former and as innovating as the latter And for all his 
cosmopolitan spirit, he fortunately remained intensely and in 
comgibly Spanish His aristocratic scepticism, his strange elu 
siveness, his incomparable charm are his own, his humour, his 
flashing irony, his urbanity are eminently the gifts of his land 
and race He is by no means an impersonal artist, m almost 
every story there is at least one character who talks and thmks 
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and Bubtiliiefi and refines ai Valdra himself wrote tn his most 
brilliant essays This may be a fault in art, but, if lo, it ii a 
fault which many great artists have committed (J F -K ) 
VALERIA) VIA) an ancient highroad of Italy, the continue** 
uon north-eastwards of the Via Tibunlna (qi) ) It probably 
owed its origin to M Valerius Messalla, censor m i J4 b c It ran 
first up the Amo valley past Varia (qv), and then, abandoning it 
at the 36th mile, where the Via Sublacensii diverged, ascended to 
Carsioii (qv), and then again to the lofty pass of Monte Bove 
(4,005 ft ), whence it descended again to the valley occupied by 
the Lago di Fucino u ) The difficult route from Cerfennia, 
the easternmost point of Marsian territory, to the valley of the 
Aternus (mod Pescara)— -a drop of nearly 1,000 ft , involving too 
the crossing of the mam ridge of the Apennines (3,6715 ft ) by the 
Mons Imeus (mod torca CarubO)^"--was not made into a high- 
road until the reign of Claudius, who also constructed a road, the 
Via Claudia Nova, connecting the Via Salana, which it left at 
Foruh (mod Civitatomassa, near Amitirnum) with the Via 
Valeria near the modern Popoli This roid was continued south 
to Aesernia From Popoli the road followed the valley of the 
Aternus to its mouth and there joined the coast road at Pescara 
The modern railway from Rome to Castellammare Adriatico 
follows closely the line of the Via Valeria 
See R Gardner in Papers 4 >f the Bnttsh School at Rome, ix , 75--106 
VALERIAN, a genus of herbaceous perennial plants of the 
natural order Valenanaceae Two species— Fo/er/ona offictmhs 
and V dmca-^nt indigenous in Britain, while a third V pyre- 
tmca, IS naturalized m some parts The valerians have opposite 
leaves and small flowers, usually white or reddish and arranged 
m terminal cymes The hmb of the calvx is remarkable for being 
at first inrolled and afterwards expanding in the form of a 
feathery pappus which aids in the dissemination of the fruit 
The genus comprises about 130 species, which are widely dis 
tnbuted in the temperate parts of the world In medicine the 
root of V offlcm(iUs is intended when valerian is mentioned 
Valerian is cultivated in England, but to a much greater extent 
in Saxony, in Holland and in the 
United States The dried root 
or rhizome consists of a short 
central erect portion, about the 
thickness of the little finger sur 
rounded by numerous rootlets 
about -jV of an inch in diameter 
the whole being of a dull brown 
colour When hrst taken from the 
ground it has no distinctive 
smell, but on drying it acquires 
a powerful odour of valerianic 
acid This odour, now regarded 
as intolerable, was m the i6th 
century considered to be frag- 
rant, the root being placed among 
clothes as a perfume (Turner, 

Herbal, 1568, part 111 p 76), just 
as V celttca and other species 
are still used in the East 
The red valerian of gardens is 
Centrantkus ruber, also belong- 
ing to the Valenanaceae, but 
Greek valerian is Polenionlum 
coeruleunt, belonging to the fam 
ily Polemomaceae Cats are 
r*carly as fond of the smell of this plant as of the true valerian, 
and Will frequently roll on the plant and injure it 
The chief constituent of valerian Is a volatile oil, which is pres- 
ent in the dried root to the extent of plants growing on dry 
or stony soil being said to yield the largest quantity The oil is 
of complex composition, containing valerianic (valeric), formic 
and acetic adds combined with a terpene, CioHm* the alcohol 
known as bomeol, and pinene Valerian acts medicinally entirely 
l! virtue of Its volatile oil, which exerts the actions typical of its 
dasa The spisdal use of this drug, like that of others which con- 
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tain an voiatite oil-^uch as a*afocuda — is m hvstena 

YALBIUAKUS, PUBLIUS LICINIUS, Roman emperor 
from AO 255 to 260 He was of noble family, and m 2^8 was 
pHneeps semius In 251, when Deems revived the censorship 
with practically lupreme cml authority, Valerian filled the post 
Callus, the successor of Deems, summoned him from the upper 
Rhine in 255 when threatened by the rebellion of Acmilianuv 
The soldiers, however, proclaimed Valerian emperor and march 
ing slowly towards Rome he lound both his rivals dead, slam by 
their own soldiers Trouble on the frontiers east and west was 
complicated by something near national bankruptcy Valerian 
left his son, Qallienus m charge of the wars in hurope, and took 
the offensive against the Goths, recaptured Antioch and marched 
to relieve Kdessa He was defeated and taken prisoner, and 
disappears from history (258) 

See Trebellius Pollio, Life of Valrrtun (frags), Aurelius Victor 
Caesares, 32, Eutropius K 6% Ammlanus MarcelUnus xxiil /oslmus 
1 17, Gibbon^ Declme and Fall, chap 10, H Schiller, Geukicktr dfr 
romtschen Kat$erze$t (1683-86) 1 pt 

VALERIC ACED or VALERIANIC ACID, an organic 
acid belonging to the fatty acid series n CO^H) It exists 

m four different forms, all having the same formula C^HoCOiH 
(See IdoMBiusM ) One of these c ontams an asymmetric car 
bon atom and consequently occurs m two optically active mod 
ifications and one optically inactive modification Ordinary 
valeric acid (baldnanic add) is a mixture of ijfo valeric 
acid or iirnpropylacetic acid (CH3)*CH CH| CO2H and optically 
active methylethylacetic acid (CHs)(C|Hn)CH CO2H both of 
which occur free or as esters m the vegetable and animal king 
doms, chiefly in the roots of Anf^dica archanf^eltca and Valemna 
officiftahs It may be extracted by boiling with water or soda \ 
similar product is obtained by oxidizing fermentation amyl alcohol 
with chromic add Isovaleric add is an oily liquid hiving the 
odour of stale cheese and boiling at 174® C, its salts are usually 
greasy to the touch Potassium permanganate oxidizes it to 
hydroxisovdlerlc add (CHi)* C(OH) CH** CO2H whilst nitric 
acid gives among other products, dmitropropane (CH02C(NO )i 
The acid has been synthesized, as has also the inactive form of 
methyicth>hcetic acid, this modification is split mto its optical 
antipodes by crystallization of its brucine salt Normal valeric 
acid or propylacetic add, CHs CHa CH2 CO^H, is a liquid boiling 
at 186'’ The remaining isomende, pivalic or inmcthylacttic acid 
(CH3)3C CO2H, melts at 35° and boils at 163*", it is prepared by 
oxidizing pmacolm (See Ketonfs ) 

VALERIUS PLACCUS. GAIUS, Roman poet, flourished 
under Vespasian and Titus He has been identified on insufficient 
grounds with a poet fnend of Mirtial (i 61 76), a native of 
Padua His work, the Arf'onanttca dedicated to Vespasian on 
his setting out for Britain, was written during the siege, or shortly 
after the capture of Jerusalem by Titus (70) It Is an epic m 
eight books on the Quest of the Golden Fletce and is not wholly 
extant Part is borrowed from Apollonius of Rhodes 

The ArgoHautica was unknown till the first four and a half books 
were discovered by Poggio at St Gall in *417 The edUto pnnreps 
was published at Bologna (1474) Recent editions by G Tfiilo 
(1863) with critical notes, C Schcnkl (1871), uitli bibliography, 
E Bllbrens (187^), with critical introduction , P Langen (1896) 
with Latin notes, and short introductions on the style and languige 
Caesar Giarratano (1904) , see also J Peters, De V F Vtta d Carmine 
(xSgo) , W C Summers, Study of the AtgonauUca (1694) 

VALERIUS MAXIMUS, Latin writer, flourished m the 
reign of libertus His family was poor, and he owed everything to 
Sextus Pompeius (consul a t> 14), proconsul of Asia and a kind of 
minor Maecenas whom he accompanied to the East in 27 He 
intimates that his work is intended as a commonplace book of 
historical anecdotes for use m the schools of rhetoric The stories 
are loosely and irregularly arranged, and are from Roman history 
but each section includes extracts from the annals of other peo 
pies, principally the Greeks The work reproduces the general 
feeling of the empire, that the Romans of the day are degenerate 
compared with their ancestors, but still vastly superior to the 
rest of the world 

The author^s chief sources are Cicero, Livy, Sallust and Pom 
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pcius Trogus In spite of his confusions, contradictions and 
anachronisms, the excerpts art apt illustrations Valerius often used 
sources now lost, and affords us some glimpses of the much 
debated and very imperfectly recorded reign of Tiberius Mod 
trn criticism will hardly regard as flattery his description of 
fiberius once so misunderstood, as salutam prmceps He reveals 
iht transition from classical to silver Latin It is an instructive 
lesson to compare minutely a pissage of Valerius with its counter- 
part in Ciccro or Livy The tenth book of the ms , the Ltber de 
Praenommlms, is much later The collection was used as a 
schoolbook, and was very popular in the middle ages 

One complete epitome probably of the 4th or Sth century, bearing 
the nami of Julius Pins has come down to us, also a portion of 
another h> Januirius Nepotianus Editions by C Halm (1865) and 
C ktmpf (j 88H), contain the tp tomes of Pans and Nepotianus 

VAL6RY, PAUL (1871- ) French poet, was born at 

Cette on Oct so, 1871 lie first b(c ime known as the author of 
several apocalyptie poems of remarkable beauty and form, which 
appeared in such reviews as VFrmita^e Le CentaurCy etc , and 
were issued later in a collection entitled Album de Vers anctens 
(1920; I rom 1900 to 1917 Valery lived in strict retirement and 
published nothing During this period however, his ideas matured, 
md he accumulated mitenal hter given to the public m Cahter By 
Rhumbs and AnaUcta It wis not until 1917 that he published 
hiR fixst great poem La Jeune Barque y dedicated to Andre Gide 
1 hen i amc Aurora ( 1 91 7 ) , / e CimtHhrt inarm ( 1 9*0) , Lc Platane 
UFbauche d^un Serpint, etc, which appeared in a collection 
entitled Le\ Channts (19'’ 2) Valery has also written critical 
essays (on Stendhal, Poe, etc ) and philosophical treatises {Intro- 
ducHon h la m^thodi dt Leonard de Vtnet, Sotr^e avec M Teste) 
of which some have been collected under the title Van^th (1924), 
Lupahnos and Ame et la Dansi (192s), two Platonic chalogucs 

Vilery imtnted i new movement m 1 rench poetry Influenced 
bv Milhrme, especially in his sense of verbal music, he believes 
with the symbolists that pure poetry must have vilue m itself 
ipirt from any reference to the accidents of being Interested 
in philosophy and mathematics, he is a poet mathematician trying 
to set his sulitle analysis to music Valery has been a member of 
the Academic fran^aist since iq^6 

See HAL Fisher Paul VaUry (1927), R hernindat P \ aliry 
(1927) P Soudw P \ aUry y llommvi drs Loutvatn Hrangers 

Paul VaUry (Miestriiht, 1928), containing appreciations by R M 
Rilke, R Kayser T Shui^c Moon, P 7iffer, E Cccchi, and others 

VALHALLA, according to the heathen Scandinavians the 
abode where the souls of those who had fallen ui battle (Old 
Norse Valholl t e , “hall of the slam ’) arc received by the god 
Odin and hght and fe ist in his service (Ste If utonic Peoples ) 

VALJEVO, a town in western Serbia Yugoslivia, lying in a 
pint clad valley 627 ft above sea level Pop (1921) 9,76s 
Valjevo IS a prosperous little town, lit by tkctneity It forms the 
he adqu triers of the western division of the Serbian army and is 
the most important strategic point in this part of the country 
Besides being the centre of the plum growing and distillery indus 
tncs V iljevo has a considerable trade in cattle the pastures 
watered by the kolubra being famous The best nut trees m 
Serbia flourish here It was at Valjcv^o that the stand ird of revolt 
igamst the Turks was raised in 1804 and during the second rising 
in 1815 Prince Milosh captured the town 

VALKYRIES, generally represented in Northern mvthology 
as divine maidens who, sent by Odin, ride through the air to 
determine the course of battles and to select brave warriors for 
Valhilla (91') Beings with the same name (watlcyrgtan) were 
in F/ngland associated with witches 

iSn Teutonic Pioplis) 

VALLA, LORENZO or LAURENTIUS {c 1406-1457), 
Italian humanist, was born at Rome about 1406, his father, Luca 
delle Vallea, being an advocate He was educated at Rome, be- 
came a priest m 1431, and wandered from one university to an- 
other lectuiihg About 1435 he became private secretary to 
Mphonso V of Aragon, who ever afterwards protected him and 
liter helped him to open a school at Naples Valla by now had 
ichievtd a great reputation by the De Voluptah and tk De 


Eleganttts Lmgme Lattnai The first is a remarkable dialogue 
presenting m turn the Stoic, Epicurean and Christian ethical sys 
terns Christianity is allowed to prevail, but Epicurus is very 
favourably treated The De Elegantm is a scientific analysis of 
the rules of Latin grammar and style In 1439 appeared his 
famous exposure of the Donation of Constantine (qv ), followed 
by other attacks on spurious documents He was compelled to 
appear before an mquisitory tribunal composed of his enemies 
and he escaped only by the special intervention of Alphonso He 
was not, however silenced, he ridiculed the Latin of the Vulgate 
and accused St Augustine of heresy In 1444 be visited Rome 
but in this city also his enemies were numerous and powerful 
and he saved his life only by flying in disguise to Barcelona 
whence he returned to Naples Atter the death of Eugenius IV 
in 1447 he went agim to Rome where he was welcomed by the 
new pope, Nicholas V , who made him an apostolic secretary ind 
this entrance of Valh into the Roman Curia has been justly 
called “the triumph of hummism over orthodoxy and tradition 
Valla also enjoyed the favour of Pope Calixtus III His most 
famous dispute was with Poggio (q v) He died m Rome on 
Aug I, 1457 

Over Valla’s private life, the most o])scene hnguige was em 
ployed He appeirs as a vain, jealous and quarrelsome man, but 
an elegant humanist an acute critic and a venomous writer who 
had committed himself to a violent polemic against the t(mporal 
power of Rome In him posterity honours the man who initiated 
a bold criticism which he applied to language to historical docu 
ments and to cthieal opinions Luther had a high opinion of him 
and Cardinal Bellarmine calls him pra( cursor Luthen while Sir 
Richard Jebb says that his De Elegantns “marked the highest 
level that had yet been reached m the critical study ot Latin ’ 

Collected but not quite complete, editions of Valla’s works were 
published at Basic m iS40 and at Venice m 1592 seq y and Dt 
lUganUis was reprinted nearly 60 times between 1471 and 
Bor det tiled accounts of Valla’s life and work see G Voigt Dft 
XVtedtr belt bung dts classischen Mtertkums (1880-81) J A Svmonds 
Renaissance m Italy (1897-99) , G Mancmi, Vita di Lorenzo Valla 
(Horencp 1891), M \on Wolff Lorenzo \ alia (I eipzig, 1893), J 
Bur(khiidt Kultur der Renaissance (i860) J Vahlen, laurenlius 
\ alia (1870) I Pastor Ctschichte der Papste Band 11 Eng trans 
b\ r I Anlrobus (1892) , the article in H( rzog-Hauck s Realenryklo 
padte, Band \\ (Icip/ig 190H) , and I L bindvs Hist of Class 
Sfkol 11 (190S) pp 66-70 

VALLABHACHARS, a numerous sttt in western and 
central India in which the emotion il and erotic elements art al 
lowed free scope, aided by vernaeulir diilecls in pravers and 
hymns of praise 

Vallabha, the son of a Telinga Brahman lived at Gokula near 
Mathura, and set up a shnne with in image of Krishna Gopala 
Vallabha went subsequently to leside at Benares where he died 
In the doctrine of this Vaishnava prophet if the human soul is 
identical with God, the practice of austerities must be discarded 
as directed against God and it is rather by a free indulgence of 
the natural appetites and the pleasures of life that man’s love 
for God will best be shown The followers ol this creed direct 
their worship chiefly to Gopal Lil, the boyish Krishna of Vnnda 
\ ina, whose image is sedulously attended like a revered living 
person eight times a day — from its early rising from its couch 
to Its retiring to repose at night The sectanal mark of the adher- 
ents consists of two red perpendicular lines, meeting in a semi 
circle at the root of the nose, and having a round red spot painted 
between them Iheir principal doctrinal authority is the Bhaga 
v'-atd purana, as commt riled upon by Vallabha himself, the author 
of several other Sanskrit works highl> esteemed by hxs followers 
Children arc solemnly admitted to full membership at the early 
age of four, and even two years, when 1 rosary, or neck 
lace of 108 beads of bisil (tulsi) wood is pissed round tbeir 
necks, and they are taught the use of the octo syllabic formula 
Sn Knihnah saranam mama, * Holy Krishna is my refuge ” 
Their spiritual heads, the Gosams, also called Maharajas, adorn 
themselves in splendid garments, and allow themselves to be 
habitually regaled bv their adherents with choice kinds of food, 
and as the living representatives of the “lord of the Gopis” him 
self claim and receive in their own persons all acts of attachment 



VALLADOLID—VALLE 


and worship due to the deity, even, it is alleged, to the Sxtent of 
complete self-surrender In the final judgment of the famous 
libel case of the Bombay Maharajas, before the Supreme Court 
of Bombay, in January 1862, these improprieties were severely 
commented upon 

A modern offshoot of Vallabha’s creed, formed with the avowed 
object of purgmg it of its objectionable features, was started, m 
the early years of the 19th century, by Sahajananda, a Brahman 
of the Oudh country, who subsequently assumed the name of 
Svami Narayana Having entered on his missionary labours at 
Ahmadabad, and afterwards removed to Jetalpur, where he had 
i meeting with Bishop Hcber, he subsequently settled at the 
village of Wartal, to the north-west of Barodi, and erected a 
ttmple to Lakshmi Narayana, which, with another at Ahmada- 
bad form the two chief centres of the sect, each being presided 
over by a Maharaja 

VALLADOLID, a Mexican town Pop (1920) 6,840 It is 
situated in a healthy and fertile part of Yucatan, and is a resort 
for invalids It has old churches, a Jesuits’ college, town hall, hos 
pitil and aqueduct It was founded m 1544, soon after the eon 
quest, as a great ecclesiastical centre, but these plans were not 
reahred and its fine buddings have fallen into decay The inhabi 
i ints chiefly Ma>as have frequently revolted against their rulers 

VALLADOLID, an inland province of Spain, one of the 
Light into which Old Castile was divided m 1833 Pop (1920) 
2S0931, area, 2922 sq miles 

The province belongs to the basin of the river Duero (Douro) 
It IS for the most pirt flat and exceedingly fertile, the only part 
that can be called hilly being in the north west, where the low 
Montes de Torozos occur Valladolid shares with the Tierra de 
Campos m Palencia the title of graniry of the Peninsula 

Besides wheat, maize, barley and oabs, the province produces 
hemp flax, various fruits, red and white wine oil and madder 
Honey wax and silk arc also produced The woollen fabrics of 
Vallidolid were once highly esteemed, but this industry has now 
greatly declined, although in the larger towns there arc still linen 
and cloth factories, besides iron foundries, tanneries, saw mills 
ind flourmills Trade is fuilitated by the Canal de Castilla, 
which connects Valladolid, on the Pisuerga, with Alar del Rey m 
Palencia, also on that river Sec Palencia (province) Valladolid 
IS traversed from north to south by the northern railway from 
Madrid to France Apart from the eipital Valladolid (gv)y 
Medina del Campo (9624) and Nava del Rey (5,221) are the 
only towns with more than 5,000 inhabitants 

VALLADOLID, the capital of the Spanish province of 
Valladolid, 2,228 ft above sea-level, at the confluence of the river 
Pisuerga with the Esgueva Pop (1920) 76,791 Valladolid is 
sometimes identified with the ancient Pmlia of Ptolemy Its 
Roman origin is uncertain The present name is undoubtedly 
Moorish Valladolid wis recovered from the Moors in the loth 
century, but is first nimed b> Sancho II of Leon m 1072 The 
(ortes of Castile frequently met here m the following centuries 
and m the beginning of the 15th century John II made it his 
principal residence After the removal of the capital to Madrid 
by Philip II m 1560 it began rapidly to decay Columbus died 
(1506) and Philip II was born (1527) at Valladolid 

Valladohd is an archbishopric, and the seat of an army corps, 
i court of appeal and a university It is connected by numerous 
railways with every province of Spam The granite cathedral was 
begun in 1585 by Juan de Herrera m the Renaissance style The 
interior contains pictures by Luca Giordano (1632-1705) and the 
celebrated silver monstrance wrought by Juan de Arphe Other 
iniildmgs are the church of Santa Maria la Antigua (1200), the 
Lhurch of San Pablo (1286), San Gregorio (isth century), and 
San Benito (end of the 14th century) The Plateresque college 
of Santa Cruz, built by Enrique de Egas in 1479-92, contains 
three pictures by Rubens, and some remarkable wooden statues by 
Alonso Berruguete (d 1581), Gregono Hernandez (1566-1636) 
and others The umversity, originally founded at Palencia early 
in the 13th century, was transferred to Valladohd before 1250 
The house in which Cervantes lived (1603-6) has been preserved 
bv the Hispanic Society of Amend The principal industries are 
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(he manufacture of hnen, silk and woollen fabrics pottery gold 
and silver work, flour, wine, beer, chocolate, leather, ironw in 
VALLANDIGHAM, CLEMENT LAIRD (1820-1871) 

American politician, was born in New Lisbon, Ohio, on July 9 
1820 He was duly admitted to the bar m 1842 Eltcltd to tht 
Ohio house of representatives in 1845, he became ont of the tx 
tremists of the state rights Democrats of his section 1 rom 1S58 
to 186^ he was m the lower house of Congress, where ht w is noted 
for his strong opposition to the principles and policies of the 
growing Repubhean party, his belief that the South had been 
grievously wronged by the North, his leadership of the peace 
democrats or “copperheads,” who were opposed to the prosecution 
of the war, and his bitter attacks upon the Lincoln administration 
which, he said, was destroying the Constitution and would end by 
destroying civil liberty m the North In 1863 he mide Moknt 
speeches m Ohio against the administration, and for these he wis 
arrested by the military authorities, tried by military commission 
and sentenced to imprisonment President Lincoln commuted this 
sentepce to banishment, and Vallandigham wis sent into the Con 
federate lines, whence he made his w ly to Canada While m exile 
he was elected supreme commander of the Knights of the Golden 
Circle in Ohio and received the Democritic nommition for gover 
nor of Ohio, but was defexted In 1864 he returned to Ohio, took 
active part in the campaign of that year, wrote part of the n xtional 
Democrilie platform at Chicago, and assisted to nominite Me 
Clelhn for the presidency After the war he denounced the rccon 
struction policy of ihe Republicans as unconstitutional and tyran 
meal, bill in 1870, seeing the uselessness of further opposition, he 
idvised his party to accept the situation and adopt new issues 
Vallandigham wxs an xble lawyer and a popular politician He 
died in Lebanon, Ohio, on June 17, 1871 

Srr J L VdUndipham, Lijc of Clement L \ alUindigham (Balti- 
more 1872) J F Rhodes, Htsiory of the United Statts from th( 
Compromn^e of j8so (18^9-1906), H van Fossan, “Clement I 
\ dlandigliam,” m Ohio Archaeological and Historical Qvartcrly, vol 
xxm , p 2S6-267 (1914) 

VALLE, PIETRO DELLA (1586-1652), Itxinn tnvelltr 
in the East, came of a noble Roman family, and was born on April 
II, 1586, in the family palace built by Caidinal Andrea He served 
against the Moors of Barbary, hut also became a member of the 
Roman aeidemy of the Lmoristi, and acquired some reputation 
as a versihtr and rhetorician The idea of travelling in the East 
was suggested by a disippointment m love as an alternative to 
suicide and was ripened to a fixed purpose bv a visit to the learned 
Mario Schipano professor of medicine m Naples to whom the 
record of Pietro’s travels was addressed in the form of very ehb 
orate letters based on a full diary Before leaving Naples he took 
a vow of pilgrimage to the Holy Land ind sailing from Venice 
m 1614, re ichccl Constantinople where he remained foi more than 
a year and acquired a good knowledge of Turkish and a little 
Arable In September 1615 he sailed for Alexxndrn with a suite 
of nine persons I rom Alexandria he went on to ( airo, and, ift( r 
an excursion to Mount Sinai, left Cairo for the Holy Land in 
March 1616, m time to assist at the Eister celebrations at Jerusa 
lem Having visited the holy sites he journeyed by Damascus to 
Aleppo, and thence to B ighdad where he married a Syrian Chris 
tian named Mxani a native of Mardm, who died in 1621 He now 
desired to visit Persu, but as thxt country was then it war with 
Turkey he had to leive Baghdad by stealth m Jan 1617 Accom 
panied by his wife he proceeded by Hamadan to Isfahan and 
joined Shih Abbas in a campaign in northern Persia in the sum 
mer of 1618 Here he was well received at court On his return 
to Isfahan he began to think of returning by India nther than 
Turkey, but the state of his health, and the wir b( tween Persia 
and the Portuguese at Ormuz created diffirultus 

In Oct 1621 he started from Isfahan, and visiting Persepolis 
and Shiraz, made his way to the coast , but it was not till Jan r6 
that he found passage for Surat on the English ship “Whale ’ 
In India he remained till Nov 1624, his headquarters being Sunt 
and Goa He was at Muscat in Jan 1625, and at Basra m March 
In May he started by the desert route for Aleppo, ind took ship 
at Alexandretta on a hrench vessel Touching at Cvprus lu 
reached Rome on March 28 i6'>6 and was received with much 
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honour by Pope Urban VIII , who appointed him a gentleman of 
his bedchamber He died at Rome on April 31, 1650 

In Pietro della Valle’s lifetime there were printed-^(i) k 
Oration on hts Wife Maam, whose remains he brought with him 
to Rome and buried there (1627), (2) an Account of Shah Ahhas^ 
printed at Venue in J628, but not published, (^) the first part 
of the letter describing his Travels (Turkey, i6so) The Travels in 
Persia (2 pirts) were published by his sons in 1658, and the third 
part (India) m 1663 An English translation appeared in 1665 (fol) 
Of tbt Italian text the edition of Brighton, 184^ (2 vola 8vo), is 
more esteemed than the other reprints It contains a sketch of the 
prolix with a tendency to the rhetorical, but he is exact, and very 
instructive, so that his work still possesses high value 

VALLE-INCLAN, RAMON DEL (iS6»- ), Spanish 

novelist and poet, was born at Puebla de Carammal (Pontevedra) 
A subtle artificer in his verse — Aromas de legenda (1907), Cuento 
dt Ahril (1910), Cara dt plat a (1923) — ^hc writes a refined and 
dtlicatt prose m the Memortas del marquis de Bradomin (Sonatas 
dt pnmavera, de estio, de otono and de tnvierno [1902-1907]), 
while hib Guirra Carlista is an impressive historical work 

VALLEJO, a city of Solano county, Califorma, USA, on 
San Pablo bay at the mouth of the Napa river, 25 m N E of San 
Francisco It is served by the Southern Pacific and electric rail- 
ways by steamboats to points on San Francisco bay, and for 
freight by ocean going vessels Pop (1920) 21,107 (^3% native 
white) , (1928 local estimate) 28,000 The city has a large trade m 
agricultural products There are flour mills and other industries, 
with an aggregate output valued at $22,000,000 annually The har 
bour can accommodate the largest ocean going ships Opposite the 
city IS Mare island, headquarters of the Pacific Squadron of the 
United States navy, with a navy yard (established 1854), two 
stone drydocks and a lighthouse, a total enlisted personnel of about 
3,000, and employing 4,000 workmen Vallejo was settled about 
1849 It was named after Gen Mariano Guadalupe Vallejo, a 
prominent Mexican leader Through his efforts it became the State 
capital for a brief period, the legislature meeting here in 1851, 
1852 and 1853 In the stiugglc for the terminus of the Central 
Pacific railway (1869-72) it was a formidable, though unsuccess- 
ful, rival of Oakland In igoo the population was 7,965, in 1920, 
11,340, and in the next decade it increased 86% 

VALLES, JULES (1832-1885), Irench journalist and 
author, was born at Puys, France, on June 10, 1S32 Coming to 
Pans, he joined the staff of the ttgarOf and became a constant 
contributor to the other leading journals He was m Pans during 
the siege of 1870, and after the capitulation was a member of 
the Commune and founded Le Cn du Peuple He took a con- 
spicuous part in the fighting m the Pans streets, but finally 
made his escape to London, whence he contributed anonymously 
to the French press In 1878 he began in the Stick the serial 
publication of his principal work, Jacques Vtngtras, a long auto- 
biographical romance He died in Pans on Feb 14, 1885 

VALLETTA or Valltta, the capital of Malta (since 1570) 
Pop (1921) 48,240 The nudeus of the city is built on a ndge 
of rock (Mount Sceberras) which runs like a tongue mto the 
middle of a bay, which it thus divides into two harbours, the 
Grand Harbour to the east and the Marsamuschetto to the west, 
which are subdivided again by three other peninsulas mto creeks 
On two of these pemnsulas on the east side of the Grand Harbour, 
ind at their base, are built the aggregate of towns called the 
Three Cities— Vittoriosa, Conspicua and Senglea (See Malta ) 
On the main promontory, with Valletta, stands the suburb 
Flonana, Fort St Elmo, with a lighthouse, stands on the ex- 
tremity of the promontory, the suburb Sliema lies on the point 
which encloses the Marsamuschetto harbour, Fort RicasoU is on 
the opposite point enclosing the east, Grand, or Great Harbour 
The streets of Valletta, paved with stone, run along and across 
the ndge, and end on each side towards the water m steep flights 
of steps There are several fine public buildings, as the gover- 
nor’s palace the new opera house, the pubUc hbrary and museum 
of Maltest antiquities, and the auberges or lodges of the Knights 
of Malta (especially the Auberge de Castile) which are now used 
for military offices, club rooms, and other purposes Roman 
Catholic churches in Valletta are very numerous, the cathedral 


of S Glovanm, dating from 1576, is famous for its rich inlaid 
marbles, its Brussels tapestries, its roof painted by Matteo Preti 
(1661-1699), the picture by Michael Angelo da Caravaggio of 
the beheading of John the Baptist, numerous memorials of the 
knights and other relics 

The governor s palace was formerly that of the grand master of 
the Maltese Order, and it also contains relics of the knights, 
tapestries, armour, etc The British government built here a naval 
hospital, military prison and other necessary institutions Since 
the British occupation Valletta has been a naval and military sta- 
tion of the first importance The dock and victualling yards are 
spread over the shores on both sides of those arms of the great 
harbour known as “Dockyard” and “French” creeks, the dock 
yard being partly on the former, but principally on the latter 
creek The large transit trade and the local trade of the island 
centre in Valletta The influx of winter visitors adds to the 
wealth of the city 

VALLEY CITY, a city of North Dakota, U S A , on federal 
highway 10 Pop 4,695 in 1925 (State census) It is the seat of a 
State teachers’ college (established 1890) The city was in 
corporated in 1881 

VALLEYFIELD, town and port of entry, Beauharnais 
county, Quebec, Canada, 25 m S W of Montreal, at the foot of 
Lake St Francis— an expansion of the river St Lawrence— and 
at the head of the Beauharnais canal Pop (1921) 9,215 It is the 
see of a Roman Catholic bishop, and contains a college 

VALLEY FORGE, a valley about 20 m north west of 
Philadelphia, Pa , U S A , where the Revolutionary Arniy of about 
10,000 men under George Washington spent the winter of 1777- 
78 Their sufferings there from cold, starvation and sickness 
made the place one of hallowed histone associations for Amen 
cans The army received little food or clothing, and erected its 
own crude huts On Dec 23, 1777, Washington wrote “We have 
this day no less than 2,873 J^ien in camp unfit for duty because 
they are barefooted and otherwise naked Numbers are still 
obliged to sit all night by fires ” There were many desertions 
and occasional symptoms of mutiny, but for the most part the 
soldiers bore their sufferings with heroic fortitude In heb 1778, 
Baron Steuben reached camp and began the drilling and reor 
ganization of the army which resulted m a marked improvement 
in its efficiency Parts of the grounds, including Washington’s 
headquarters, are preserved m Valley Forge Park of 475 acres 
The state has also erected a fine equestrian statue of General 
Anthony Wayne, and a number of granite markers which indicate 
the situation of the camps of the different brigades 
VALLEY OF TEN THOUSAND SMOKES, a volcanic 
region in Alaska, which came mto being at the time of the eruption 
of Mt Katmai on the Alaskan peninsula on June 6. 1912 An 
ancient trail led through the valley, so that it was well-known to 
have been rich m plant and animal life, a favourite hunting ground 
of the natives One of the first events m the Katmai eruption was 
the bursting forth of a new volcano, Nova Rupta, in the floor of 
one arm of the valley Probably from this vent, and other smaller 
ones, issued the great flow of mcandescent sand which filled the 
floor of the valley, 1 7m m length and 4m m width, utterly (Ton*^ 
summg everything m its path until it reached the lower end of the 
valley, where the trees were merely turned to charcoal, At the 
time of Its discovery not ten thousand but millions of jets of 
steam were issuing from the floor of the valley from vents ranging 
m size from a tiny crack to pits or craters 150ft m diameter In 
temperature they ranged up to 1,200® F , hot enough to melt zme 
and to set ablaze a stick held m the steam Immediately following 
the hot sand flow Mt Katmai exploded Its three peaked snow- 
covered crown was blown to atoms, leaving a crater 3m wide, 
containing a lake 3,700ft below the crater nm Five cu m of ash 
were thrown out, covering Kodiak island, loom away, with a 
blanket a foot deep Acid rams fell m Cordova, 360m 
while the fumes tarnished brass m Victoria, B C , x,5oom away 
The haze was noted m Virginia and at the Bureau of Standards 
m Washington, D C The dust from Katmai thrown into the 
higher layers of atmosphere robbed the North Temperate Zone 
of 10% of the sun’s heat m the summer of 1912 Because Katmai 
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is loated in a K^ioo almott uninhabited, not a human bobg lost 
hi* life, though thu eruption was one of the largest mr known 
The Valley of Ten Ihousand Smokes and its neMd>bouc>n« woa< 
ders were discovered by Robert F Gnggs, director of the National 
Geograpimc Society’s expeditions of i9is~i6-t7-i8f-X9 This re- 
gion proved to be so stupendous a volcaiuc laboratory as well as 
so rich in scemc value that in Sept 1918 President Wilson set aside 
the whole distnct, comprising more than a milhon acres as the 
Katmai National Monument (L T G ) 

VALLOMBROSA, a summer resort of Tuscany, Italy, m 
the province of Florence, reached by road (g m ) from the station 
of S Fllero (which is 16 m S E of Florenct) and 328 ft above 
sea level, on the north west slope of the Prato Magno chain The 
former monastery was suppressed m i866 A number of hotels 
have been built Similar summer resorts are situated among the 
woods above the Casentino or upper valley of the Arno to the 
east, such as Camaldoh, Badia di Prataglia, etc Camaldoli was 
the original headquarters of the Camaldulensian order, now partly 
occupied by an hotel Five hours’ journey to the south of the 
last on foot and 7^ m to the east of Bibbiena by road is the 
monastery of La Verna, 3,660 ft above sea level, founded by 
bt Francis in 1215 on an isolated limestone peak Here he re- 
ceived the stigmata m 1224 The small Church of the Angels, 
erected by him, and the Chiesa Maggiore (begun m 1348) con 
tain some fine terra-cotta reliefs by the della Robbia family 
VALLOMBROSIANS, an order of monks under the Bene 
dictine rule, founded by St John Gualbert, who, about 1030, 
withdrew to Vallombrosa, a shady dale on the side of a mountam 
in the Apennines, 10 m from Florence, and for some years led 
d completely sohtary life Disciples, however, gathered around 
him, and he formed them into an order in which the cenobitical 
and the eremitical lives should be combined The Benedictine rule 
was the basis of the life, but every element of Benedictine life was 
eliminated that could interrupt the attention of the mind to God — 
even manual labour Ihe Vallombrosians spread in Italy and 
France, but they never bad more than sixty houses 
See the QathoUc Mncvchpaedta, art “Vallombrosians”, and Max 
Htimbucher, Ordin u Kongregattonen (1907), 1 § 44 

VALMY, a small village on the main road between Verdun 
and Pans, just west of Ste Menehould famous for the I rench 
victory of Sept 20, 1792 Eastward of Valmy lies, roughly north 
md south, the long barrier of the forest of Argonne Dumounez, 
with the belated assistance of Kellermann, was attempting to hold 
this m September against the advance of the duke of Brunswick^s 
German troops Heavy and continuous rams had made the chalky 
and clayey soil a greater obstacle even than the thick undergrowth 
and wild country, but the French revolutionary troops were unable 
to hold the forest In their previous conflicts with Austrian or 
Prussian troops they had met continuous, immediate and shameful 
defeat, and their morale was going from bad to worse The duke’s 
forces broke through easily, not by the mam road it is true, but 
to the north by a pass known as the Cross m the Woods In 
great haste, on the igth, Dumounez was able to withdraw under 
the cover of darkness the forces guardmg the northern portions 
of the Argonne, which would otherwise haive been cut off, and to 
complete his junction With Kellermann By the monung of Sept 
20 his army was on the flank of Brunswick’s advance and was 
facing towards Pans, with its back to the Argonne It consisted 
chiefly of troops of the amien rigme, disorganized by the defec- 
tion of their officers, and yOung and wholly untrained volunteers 
Dysentery, the long detour necessitated by his holding a 
northern pass, and the general badness of the Prussian communi- 
cations forced Brunswick to attempt immediately to clear 
Dumounez’s force off his flank and make safe his sources of 
supplies As soon as the heavy mist lifted oit the morning of Sept 
20, therefore, he commenced an attack on the French by heavy 
artillery preparatfon The Freimh ime was drawn up on a slight 
elevation, of which the most prominent feature was the famous 
mill of Valmy Between them and the Pnisrians was a shallow 
depressiqn pf about a half tg thiee-Kiflarters of a mile m breadth, 
the Krnmifuis wem dmwfl up On the opposite undulation The 
Fimwth «rtfltery^ 'Wliidi was less heavy in metal than the German, 


was the sole important arm which had not been disorganized, and 
was able to reply effectively to the Prussian cannonade Early m 
the afternoon, however, the Prussian guns did tremendous damage 
by a lucky shot which struck the French ammunition reserve*; 
near the mill, blowing them up with a tremendous report and 
great damage A German mercenary bngade m the French 
service broke, and the effect on the whole sorely tried 1 rench line 
was such that Brunswick decided that the right moment had come 
for a general attack, and gave the signal 
The Prussians advanced en ichelon under a severe fire but 
steadily, some two-thirds of the intervening distance The shaky 
ranks of the French were rallied by Kellermann, and were more 
or less prepared to meet the attack when the Prussnns hesitated 
and, still apparently without disorder, retreated to their origin 1 1 
position Some mystery surrounds this, the centr'il event of the 
battle it seems probable that the Prussian advance was imixded 
by unsuspected thick mud at the foot of the hill, as well as by the 
accurate French gunnery--- 4 he support of their own guns neces 
sanly ceasing as they approached the French lines The can 
nonade continued till nightfall Brunswick, having failed to defeat 
his enemy, realized that his position was strategically untenable 
and, after a few days, retreated {See French Revolutionary 
Wars ) 

VALOIS, COUNTS AND DUKES OF The French 
countship of Valois {pagus Vadensts) takes its name from Vez 
(Latin Vadum)y its early capital, a town in the department of the 
Oise From the lOth to the 12th century it was owned by the 
counts of Vermandois and of Vexin, but on the death of Eleanor, 
sister and heiress of Count Raoul V (d 1167) it was united to 
the crown by Kmg Philip Augustus Soon detached from the 
royal domain, Valois was the property of Blanche of Castile, 
widow of Louis VIII , from 1240 to 1252 and of Jean Tristan, a 
younger son of Louis IX, from 1268 to 1270 In 1285 Philip 
HI gave the county to his son Charles (d 1325), whose son and 
successor, Philip, count of Valois, became king of France as 
Philip VI in 1328 Sixteen years later Valois was granted to 
Philip’s son, Philip, duke of Orleans, then passing with the duchy 
of Orleans m 1392 to Louis (d 1407) a son of Charles V , it was 
erected into a duchy m 1406, and remained the propert> of the 
dukes of Orleans until Duke Louis became kmg of France as 
Louis XII in 1498 when it was united with the royal domain 
After this the duchy of Valois was held by Jeanne, countess 
of Taillebourg (d 1520), from 1516 to T‘517 and by Mane, 
countess of Venddme, from is^o until her death m it was 
given to Catherine de’ Medici the widow of Henrv 11 in 1:562 
and m 1582 to her daughter, Margaret of Valois, the wife of Henry 
of Navarre In 1630 Louis XTII granted Valois to his brother 
Gaston duke of Orleans, and the duchy formed part of the lands 
and titles of the dukes of Orleans until the Revolution 
The house of Valois, a branch of the great Caixtian family, 
IS thus descended from Charles, a son of Philip III , and has 
been divided into several lines, three of which have reigned in 
France These are (i) the direct line (reigned 1328-1498) begin 
mng with Phihp VI , (2) the Orleans branch (rtjigned 1498- 
1515;), descended from Louis, duke of Orleans a son of Charles 
V , (3) the Angouleme branch (reigned 1515-1589) descendants 
of John, another son of the same duke 
VAL01S» CHARLES DE (1671-1747), son of Adrien 
dc Valois, v;as a distinguished numismatist, and formed a fine 
collection of medals, chiefly Roman He became a pupil (1705) 
and associate (1714), and finally a petmonnmre (1722) of the 
Academic des Inscriptions et Belles Lettres He published Htv 
ta$re des AmphtetvonSy and collected a number of critical ob 
servations, anecdotes, and Latin poems of his father in Velestana 
(1694) His Ploge by Fr6rct is in the M^motres de VAcadimu 
des InsmpHons, vol xxi p 234 (1747) 

VALOIS, anciently a district of Picardy, part of the govern 
meat of the lie de France bounded on the north by Soissonnais, 
on the east by Champagne, on the south by the He de Fr ince 
proper, and on the west by Beauvaisis It included the towns of 
Cr6py (capital), Monenval, Pierrcfonds Compiigne, Verbene 
P(mt-Samte*Maxence, Senhs, Chantilly, Villers-Cotterets Under 
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I he Romin domination it belonged to the Sutssioncs but it is now 
a sm ill area m the departments of the Oise and the Aisne 

At first governed by its own independent counts, Valois m 
1214 was joined to the kingdom of I ranee by Philip Augustus 
U his given its n ime to three lines of the second branch of the 
( ipftim kings {Set Valois, Counts and Dukfs of) 
lor historv see A Poillcux, Le Dnch^ de Valois^ pendant le XV^ 
fl \ 1 (1840 

VALONA (Albiniin, Vltona) a se iport of Albanii Pop 
(i9„4) ibout 10000 of whom 05*^^ ire Muslims, 30*;^ Orthodox 
ind Romm C itholics Vilona occupies in eminence near the 
gulf of V dona ind is almost surrounded by mountains The port 
IS the best on the Alluniin coast with good amhorige md she I 
ter, being protected b> the islind of Siseno (the ancient Savo) 
It IS d port of ( ill for steimers md the ciblt ind telegiaph line 
to Otranto, m Italy has m import int station here The town 
is ibout i] m from the sea md has a pleasant appearance with 
Its mmirets md its pal ice surrounded by gardens and olive 
groves, but there are mdinal marshes along the coast 

V donn a material hrg( ly used by tinners is the pericarp of 
in icorn obtained m the neighbouring oik woods and derives its 
nmie from \ iloni The surrounding district is mainK agricul 
turd md pistord producing oits mu/c cotton a little rice, 
olives cittle sheep hides skins and butter all of which art ex 
ported together with bitumen from the mine U Scltnilsa At 
Smoktina there ire stcim siw mills while in the town itself 
there ire mot 01 repiirmg works and in oil rchnerv 

Vdona phyed in important pirt in the wirs between the Nor 
mans md the ll>/intines during the nth and i th centuries 
111 1464 It wis taken b\ the Turks e ifilurtcl bv thg Venetiins in 
i6go but nstond to Turkt\ m i6gi In iS^i it suffered sevtieh 
from m eirthquike During the Bdkm \\ irs (K)n~i3) \aloni 
wis bombirdtd bv the (jretk diet in 1912 md in the sime vt ir 
Ism 111 Bt> md 8^ Albuiim not ibles met at \ don i md hoist 
ing the old fl ig of Skinderbtg {q v } ])roelumed the independence 
of Album In the lollowing >c ii (he Intern itiond Commission 
of Control sit it V don i md iiijiointed I^rincc Willnm of Wud 
king of Albann After his High!, i few months liter \ dona wis 
seized by the insurgents \t the out bn ik of the World W ir in 
1914 the Italians seize el Siseno, which hid been ceded to Albimi 
md occupied the town itself which the> held until 19^0 
VALPARAISO, formerly a province of Chile now a d( 
partavunto m the proMiiee ot Kcone igui on the Paeihe eoist 
The\alie>s whenirngitid ire fertile Ihitofthe \roncagui,lo 
the north is sometimes e died the girden of ( bile The largest 
city IS Valpiraiso, ind the pnneipil other town is Ouillot i 
VALPARAISO, I citv incl se iport of Chile capital of the 
province of Aeonc<igui on 1 broid ojxn b 13 of the Pacific in lit 
o' 2" S long 71'' 41' is" W about 70m N W^ of Santiago 
Pop (1902) 14’ 82 ( 1920 census) iS ' 4^2 The almost stmicir 
cular Bay of \ dparaiso is slightly over mi across from Punta An 
geles to Punta Cirucsi and the city stands on the south side 
on the slopes of a spur of birrcn hills projecting into the Pa 
nfic and forming i loeky peninsuh terminating in Punti Angeles 
This point itfords gciod sheltei from southerly and westerly 
storms, but the biy is open to those from the north The extreme 
])omls of the biy ire strongly fortified The city occupies a nar- 
row strip of be leh around the he id of the bay, and extends up 
the steep slopes nncl valleys of the enclosing hills, which have an 
iltitude of 1,000 to 1400ft The eity s civie improvements are 
sinking and beautiful The Chilean naval academy buildings and 
fine residences are located on heights overlooking the bay Im 
proved roads eonncct the upper and lower city There are nu- 
merous inclined passenger elevators The suburban resort Vma 
del Mar, is noted for its buildings amusements, and societ> 
Valparaiso is prt emmentl> eommercial Its trade, which is 
the largest and most important on the Pacific coast of South 
\meriea makes it a terminal and port of call for several regular 
lines of steamers iffording freejuent communication with Europe 
md the United States The transcontinental railway line between 
Valijaraiso and Buenos Aires (the Andean tunnel was opened m 
April T910) adds to the traffic of the port through the tranship- 


ment of passengers and freight to escape the long and dangerous 
voyage by way of the Straits of Magellan A railway of 117m 
to Santiago, electrified in 1924-25, relieves port congestion Har 
bour improvements, begun in 1912, represent an outlay of several 
million pounds The great depth of the water retards progress 
but two breakwaters, in process of construction, from opposite 
shorts of the bay have attained sufficient length to protect ship 
ping Event ually 220 ae of water space will offer protection In 
1923 vessels began to dock at modern piers, a mile of semi circu 
hr stone sea wall scores of new warehouses and modern cargo 
handling machinery serv^e annual imports of 700,000 and exiiorts 
of 400 000 tons 

Twa) cable lines give tek graphic communication with Euroiie 
and the United States — a west coast line running to Panama, and 
a land line across the Andes to Buenos Aires in lonnection with 
the cable to Furop>e from that \Hni There are a wireless telegraph 
station m regular communication with the islands of Juan Per 
nandtz State telegraph lines communicatijig with all parts of the 
republic and an efficitnt telephone service From Valparaiso good 
highways are gridually extending inland and to the capital 

Valparuso wis founded in by Juan de Saavedra, who 

nimcd it liter his birthplace neir Cuenca Spam Ihc port and 
town Wert of but little note during the colonial period, for fret 
(omintniil intercourse with the colony was lorbiddtn In 1819 
nt ir the end of the wai with Spun, its populition birely reached 
^ 000 In 1578 It was cipturcd by Sir Francis Drake, and in 1596 
bv Sir John H iwkins In 1600 it wis sacked by the Dutch under 
V m Noort On March si, 1866, it was bombarded by a Spinish 
fiect under the command of Admiral Nunez when a large part ol 
the town wis hid m rums ind on Aug 28 1891 iftcr the victory 
ot thf congieswon il troops over Ralmactchs forces m the vicin 
ity, it was partially sacked by the Chileans thcmsclvts V il 
paraiso suffered much from the earthquakes of 1731, 1822, i8s9 
187^ md 1908 Ihit of 1908 c lused the destruction of a luge 
part of the eit> Its rnodernizition mav be said to elite from the 
carth(iuikes of 1906-07 I rom ishcs md debris streets weic 
widened and paved, better business structuies irose md modern 
sewerage w is provided 

VALPARAISO, a city of Indian i, U S A , 40 m S E of Chi 
eago It is served by the Grind Trunk the Niekel Plate and 
(he Pennsylvania railways Pop (1920) 6,518 (91% native 
white ) estimited locally at ncirly 12 000 in 1928 It is the se it 
of Vilpiraiho uni\crsit> established m 187-) as a revaval of 1 
Methodist college (18S9-69) and since 192s under Lutheran 
luspices It was settled ibout 1835 chirtered as a city m iSht; 

VALS (Vais Its Buns), a town of south western I ranee Pop 
(1926) 2,867 Vais is situated on the Volant imongst volcanic 
mountains It is eelcbratcd for its numerous cold mineral springs 
impregnated in most cases with sodium bicarbonate They are 
used chiefly for drinking but also as baths and are efficacious in 
mil idles of the digestion liver md kidneys and for gravel and 
gout Great quantities of bottles are exported 

VALTELLINA (Ger Vilthn, the name comes from the 
former cipital, Teglio, near Tresenda), properly the name of the 
upper valley of Adda, in north Italv Historically and officially, 
it also comprises the Italian Liro or Sin Giacomo valley 

Pop (1921) 181 184 To day the whole valley belongs to the 
kingdom of Italy, except the side valley of Poschiavo (Puschlav), 
which belongs to the Swiss canton of the Grisons (Graubunden) 
The thief toWn is bondno (7,172), other important places being 
Tirano (5 870), Chiavenna (4 592) and Morbegno (3,603) Near 
Borniio there are some frequented mineral springs (sulphur and 
lime), known m Pliny’s time, and efficacious m diseases of the 
skin There are several other baths in the side valleys such as 
Santa Catenna (chalybeate), Masino and Le Prese (sulphur) 

The highest points in the ranges enclosing the valley are the Piz 
Zupo (13 131 ft) in the Bernina group and the Grau Zebru 
(Konigsspitze) (12,655 Ortler district, the Monte della 

Disgrazia (12 067 ft) is the highest peak comprised entirely 
within the water basin of the valley Four well-marked Alpine 
passes are traversed by good roads — ^the Stelvio pass ( 9 »o 55 » 

the highest carnage road in Europe) from Bormio to Spondigna 
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m the Adige valley, the Bernina pass (7,645 ft ) from\irano to 
Samaden m the Upper Engadme, and the Apnea pass (3,875 ft ) 
from Tirano to the Val Camonica and the Lake of Iseo, while 
from near the top of the Stelvio a fourth road leads over the 
Umbrail pass (8,242 ft , the highest in Switzerland) to the Swiss 
valley of Munster, which is reached at the village of Santa Maria 
The mam valley is traversed from end to end by 1 magnificent 
carnage road constructed by the Austrian Government in 1820-25 
A railway runs from Colico, on the Lake of Como, past Sondno 
to Tirano, a distance of 42 m , while there is another from Colico 
to Chiavcnna (i6| m ) 

The population is wholly Italian speaking and Roman Catholic, 
the valley being in the diotese of Como The shrine of the Ma 
donna of Tirano (founded 1520) attracts large numbers of pil 
grims The valley particularly m its lower portion is extremely 
fertile, and of late years vigorous measures have been tiken to 
pre\ent the damage taused bv the frequent inundations of the 
Adda Chestnuts vines, mulberry trees and fig trees abound, 
ind there are many picturesquelv situated churches castles and 
villages The chief articles exported are vine and honey Large 
quantities of honey are annuallv sent abroad The Valtellina has 
now become important for its h>droelectric plants 

History — Aher the defeat of the lombards (774) the Val 
tellina was gwen (775) b> Charlemigne to the abbey of St Denis 
near Pans, which never seems to have exercised its nghts In 8'>4 
Lothair I confirming an earlier donation (805) made by Char 
lemagne, gave the churches of Poschiavo and Bormio to the 
bishop of Como Bormio was in 1205 won by the men of Como 
who in 1006 had received ont half of Valtellina from the emperor 
and by 1214 the> were masters of the entiie valley They retained 
Bormio till noo when it freed itself, but in 1536 it belonged 
to the bishop of Chur In 13^5 the Visconti of Milan became lords 
of Como and therefore of Valtellina As tarly as 1560 the men 
of Rhaetn made incursions into Valtellina on the pretext that 
it had formed pirt of ancient Rhietia This idea was confirmed 
in 1404 when in return for kind treatment received during his 
exile Mastino Visconti (son of Birnabo) give to the bishop of 
Chur his share of the Milanese including Posrhi ivo Bormio and 
\ altellma Relying on this donation the men of the Three 
leagues of Rhaetn (best known by the name of Graubundtn) 
invaded the valley in 1486-S7 Poschiavo becoming m i486 per 
manently a member (not a subject land) of the Gotteshaushund 
In 1512 Chnvenna Bormio and Valtellina were also seized and 
harshly ruled Mastino Visconti’s donation was solemnly con- 
firmed in 1516 by the tmperor Maximilian I In 15^0 the bishop 
of Chur was forced to sell to the Three Leagues his title to these 
two districts At the time of the Reformation Poschiavo became 
Protestant The other two districts clung to the old faith and 
fame under the influence of Carlo Borromeo Viltellina was ex 
tremely important to the Habsburgs as iffording the direct route 
lietween their possessions of the Milanese and Tirol Hence a 
great struggle took place between Austria and Spam on one side 
and F'ranct ind Venice on the other The religious conflicts in 
Graubimden led to reprisals m the ^‘subject land’ of Valtellini 
In t6*o (July ifi-Aug 4) the Spanish and Catholic fiction 
(heided by the Plant! family) massacred from a 50 to 600 
Protestants in the vallc> , according to different accounts {Velthnrr 
Mord or Sarro Macello) For the next 20 years the valley was 
the scent of great strife, being held by the Spaniards (1631-23, 
1629-51 1657-39) by the French (t 624-'»7, 1655-57) and by the 
pope (16.5, 16 7) At length George Jenatsch a former pastor 
who had been the active and unscrupulous leader of the Protest mt 
party became a Catholic (1655) m order to free the land from 
the French by aid ot the Spinnrds (1657), who finally (1659) 
give it back to its old masters on condition that the Protestants 
were excluded from the villey In this way the local struggles 
of Valtellina came to be mixed up with the Thirty Years’ War 
In 1797 Bormio and Valtellina were annexed to the Cisalpine 
republic, m 1805 to the Napoleonic kingdom of Italy and in 1815 
(despite the remonstrances of the Rhetian leagues) to the king- 
dom of Lombardo-Venetia, held by the emperor of Austria In 
1859 they became, like the rest of Lombardy, part of the kingdom 
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of united Ital> Poschiivo followed the fortunes of the “Gottes 
hausbund” It became (after 1798) part of the canton Rhctia 
of the Helvetic republic and 111 i8o^ of the canton of the Gnu 
bunden or Gnsons which was then first received a full member 
of the Swiss Confederation ( S( e Switzcrland ) 
VALUATION AND VALUERS A viluation 01 ap 
praisement, under English law, need not be stamped where it is 
made (1) for and for the information of one pirt> only and is 
not obligator) as between parties, (2) in pursuinct ot the order 
of a court of admiriltv or on appeal therefrom, (3) of property 
of a deccised person for the inform it ion of an executor, or other 
pel son required to deliver an iflfidivit of the estate of such 
dcceiscd person, or (4) of an) property for the purpose of iscer 
taming the legacy or succession or account duty payable in respe rt 
thereof Any other valuation nr appriisemcnt must he ^>1 imped 
Who makes an appiraisenu nt or viluation ehiigeahk with st imp 
duty must, within 14 days after, write it out in words ind figures 
showing the full amount upon duly stamped materiil If he omits 
to do so, or m any other manner discloses the iniount he be 
comes liable to a fine Anv person who receives from an ap 
praiser or who pi)s for the making ot inv such appriisemcnt 01 
valuation not so written out and stamped bceomts Inblt to a fine 

Where a contract has been midc for the sik of property at a 
valuation a viluation m ide m iceordanee with its terms will be 
conclusive as between the parties m the absenct ot traud collusion 
or mistal e Where there has been an agreement to sdl goods on 
the terms thit the price is to be fixed by the valuation ot i third 
party and such third pirty cannot or dots not mikt such valua- 
tion the agricment is avoided but if the goods or anv part thereof 
have been delivered to ^ind appropriated b) thi buvtr he must pay 
a reasonable price therefor Where the third party is prevented 
from making the v iluation by the f lult ot the sellei or buyer 
the party neit in fault may maintain in iction for d images agiinst 
the party m fault W’hcre the fixing of a value bv \ duers is not 
of the essence of an agreement but is wholly subsiduiv to it the 
courts will if justice require it iseertiin the v ilue in order to 
carry the agreement into ettect Where in igreement hid been 
entend into for the sale of 1 house at a lived price and of the 
fixtures and furniture therein it 1 viluation by i person named 
by both parties and he undertook the valuation hut wis refused 
permission by the vendor to enter the premises for that purpose 
the vendor w^as ordered to allow the entry so that the viluition 
might proceed 

A person who exercises the calling of an appriiser or who tor or 
in ( xpectation of anv fee or reward makes any v iluation or 
apipraisement chargeable with stamp duty, must (unless he is 
liienscd as an auctioneer or house agent) have in appr users 
luenee, upon which a duty is ehirged and which continues in iont 
from the diy of its ditc until the following ^th of July By 
dcfiull in this respict a liability to a penalty is meurred Mon 
over, in unlicensed appraiser rinnol recover remum r it ion \ 
valiur IS liable to the person who his employed him for the conse 
quences of nighgencc or want of due circ incl skill on his pari 
If his strviees ire thereby rendered worthless he wall not he abl( 
to recover inv thing by way of rcmuntntion ( Sm AuerroN 
Estatf An NTS ) (\ ) 

United States — The Ameiicm Iiw conform'^ substantially to 
the English is stated above save that there are no Amcnean 
St imp dut es in referfnee to valuition There ire, however, at 
least three idditionil field'> in which v dilation has issumed con 
sidcrahlc importing m thi I nited Stites Gnt is i matter of 
private liw , the other two, of constitution d Iiw The first is the 
common legislative ittempt to control stock w ilcnnjs by provid 
ing fhit corporate stock shall be issued only in return for full 
par V due in money 01 property, and giymg creditors various civil 
remedies against directors or agunst those who receive stock 
without making adequate return This raises immediately the 
question of valuation of property exchange d for stock In subst in 
tial effect these statutes have proved inadequate to their purposes 
They leave no legitimate machinery for promoters to procure the 
profits which the courts themselves view as proper and necessary 
hence there is persistent pressure to devise means of evasion And 
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tht courts show a distinct tendency to support valuations of the 
property arrived at ‘ in good faith,” which in practice regularly 
means some substantial addition to provable tangible assets, by 
way of the anticipated profits fiom their use And transfer of the 
stock to % bona hdt purchaser is held to wipe out the creditors’ 
claims igainst the stock FurtherRiore, the introduction of no 
par stock inakt s possible m many States to-day the complete dis- 
regard of the older regulations The second field is valuation for 
purposes of taxation Here the common practice is for the asses 
sors to undervalue realty, so that tax valuation of realty is not 
admissible as evidence of value m a suit for any otner purpose 
And such undervaluation becomes i constitutional right of the 
lax payer, in so far as he is entitled not to have his holdings valued 
at Ihtir true worth, if other holdings of like character are under- 
valued by the assessors A more difficult problem is met in the 
apportionment of the intangible going value of an interstate enter 
prise, for taxation by the several States in which the enterprise 
IS operated In the field of communication and tr msportation 
agencies, which have been chiefly concerned, the courts have in 
generjl worked out the permissible divisions by taking the total 
tax base of the enterprise (e g , gross income or value of out- 
slandmg securities, etc ) ind permitting any one State to reach 
Its due proportion as calculated by the ratio of tangible assets 
(eg, miles of track) or traffic (ton miles, car miles, etc ) inside 
the State to total tangible assets or total traffic The more recent 
cases show a definiU trend toward nicer approximation to meas 
urement ot busincsb actually done in the taxing State In the case 
of interstate business enterprises, the combined effects of the 
interstate commerce clause and of interlocking corporate struc 
turc produce a technical chaos incapable of brief exposition The 
third field is valuation for purposes of determining the rates 
chargeable by public uiilities On the one hand, such utilities as 
gas railioad, water and telephone companies are subject to rate 
regulition by the government to prevent excessive charges On 
the other they are private pioperty, in the sense that rates may 
not be put so low as to be confiscatory ‘‘A fair return on fan 
value” IS the leg il formula applied It is clear, however, that 
value It St 11 m the market, depends wholly on the return from the 
assets so that reference to market value to determine the “fair 
value” on which a fair return is to be allowed involves leasonmg 
m a circle Ihis the courts have never expressly recognized, but 
in their actual decisions they have introduced other more stable 
f ictors by recjuiring any rale regulating commission to “consider” 
certain phases oi cost in determining the fair value Ihe empha 
his has hern stiong on the reproduction cost of plint and equip 
mini Originally, this seems to have been influenced by a desire 
to avoid the padded original costs of early corporate exploitation, 
more recently, it is a reflection of rising costs of reproduction 
The valuers m the first instance are of course the railroad or 
public utility commissions of the States It is clear that maiket 
value IS by no means always the measure of value which is sought 
III legal valuation (K N L ) 

VALUE In economies, use is made of three closely related 
conceptions of vilue ixdian^t value, subjective value and %m 
puted prici 

Exchange Value, oi v due m exchange This denotts the 
nlitive importuiHc which the communitv, as a whole, manifesting 
Us preferences Ihiuugh the process of the mirket, attaches to a 
pai titular good (conimodity or service) in eompinson with other 
goods It IS often defined in the older treatises on political eeon 
omv as power m exchange ” The exchange value of a particular 
good ’ IS measured or expressed by the quantity of othei goods 
for which a unit of that good can he exchanged, or, preferably, as 
a ratio of txchinge Any one good, of course, really has many , 
different specific cxchingc values, corresponding to the various 
ratios it which it cm be exchanged for different commodities and 
services Ihc notion of the general exchange value of a good 
rests upon in inclusive view of all of its ditfercnt specific exchange 
\ aluts 1 h( mont*y price of a good is conceived of as one of its 
speeUic exehmgc values or, m other connections, as its general 
exchange value expressed in terms of money, which thus serves I 
as a “common denominator of values*” Because the direct barter | 


of goods ^lor goods is uncommon, the exchange values of different 
goods have to be inferred from their money prices Indeed, the 
conception of exchange value is derived from the conception of 
price by making abstraction of the use of money as an mstrument 
of purchase and sale Ihis abstraction has been found useful in 
economics because, first, some aspects of important economic 
problems are seen more clearly when values are looked upon as 
though they were determined by the direct comparison of goods 
with goods without the intervention of money, and second, be 
cause It 18 often desirable to eliminate the effects which changes 
in the value of money have upon the money prices of different 
goods With the development of statistical technique, however 
It his been found possible to take separate account of general 
changes of prices and of relative changes in the prices which are 
paid for piarticular goods For this and other reasons the con 
ception of exchange value has lost some of the importance which 
It onct had m economics Economic analysis now commonly deals, 
more directly and realistically, with money pnees 

Subjective Value — ^This denotes the relative importance 
which an individual consumer attaches to a particular good, m 
comparison with other goods It relates always to specific quan 
titles or specific increments or decrements of goods Even an 
indivisible good, an automobile for example, is a compound of 
various qualities, such as size, power, comfort and appearance, 
and buyers have a certain range of choice within which these 
qualities may be had in larger or smaller measure and combined 
in different proportions So far as a consumer chooses rationally 
rather than impulsively he apportions his outlays so that he would 
gain nothing by buying more of otic thing and less of another 
Thus he brings his monthly or annual outlays for different pur 
poses to or towards i common bound iry or m trgin (his “margin 
of consumption”) where the importance which he attaches to what 
he gets for the final or marginal pound or dollar which he spends, 
say for food, is equal to the import incc of what he gets for the 
marginal pound or dollar sfitnt for clothing or other object 

Imputed Price — This is an estimate of the amount of money 
for which a given article or a given quantum of goods could be 
sold 01 bought When we say that the value of a work of art, 
a house, or a stock of goods is so m my pounds or dollars, we are 
using the word value m the sense of imputed price The “valu 
ation” or appraisal of goods for purposes of taxation or of formal 
transfer is an imputation ot price A nations wealth can be 
expressed in terms of its money vUue only by imputing prices to 
the various items of which it is composed Value, in this sense, 
IS not the price would could be got at a forced sale or the price 
which would have to be paid by buyers in order to induce holders 
to part with their goods ui bloc It is, instead, an estimate of the 
price which could be obtained m due course, with no sudden ac 
cclc rating of either suppl> or demmd Statements to the effect 
that the pi ice of a commodity is above or lielow its value generally 
mean only that because of a temporary excess of supply or demand 
or because buyers or sellers lack knowledge of facts which, if 
known, would affect their offers, the present price is out of line 
with the probable future price 

Theories of Value — That the exchange value of i good is 
determined by the imount of labour required to produce it was 
at one time a fairly common belief Adopted and restated by 
Adam Smith and his suctcssois this doctrine was later taken over 
by Karl Marx and other socialists and pul into a form m which 
labour is held to be the sole source or cause of value In its best 
form, as set forth by Ricardo, the labour theory of value was to 
the effect that, allowing for temporary fluctuations of supply and 
demand, the exchange values of different commodities tend to 
be proportional to the respective quantities of labour required to 
produce them The rent of land was held to be without influence 
on the value of its produce, for the reason that the value had to 
be high enough to cover the labour costs incurred under the most 
unfavourable conditions of cultivation, where no rent is or can 
be pud Capital was regarded as stored up labour, and interest 
or necessary profit on capital was disregarded on the arbitrary 
assumption that its amount would be roughly proportionate to 
the total amount of labour ernp|oyed m producing a commodity 
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Apart from the circumstance that other coats than labour are 
not adequately brought into the reckonings the labour theory of 
value encounters two difficulties First, different kinds of work 
call for different kinds and degrees of ability and training, and 
differ in respect of attractiveness Different kinds of labour can 
be fused into a “quantity” of labour only by grading them or 
weighting them in accordance with the different values which 
their respective products command m the market, and this pro* 
cedurc leads to circular reasoning Second, so far as there is, in 
fact, any systematic relation between quantities of labour and the 
values of products, it is a result of the circumstance that labour 
18 apportioned to different tasks only m such proportion and de* 
gree as its different products are valuable Similar difficulties arc 
encountered m any attempts to find a simple relation between 
values and “real costs ” 

Dissatisfied with explanations of values in terms of costs, some 
economists, taking note of the circumstance that values must 
necessarily be related to the choices and preferences of consumers, 
sought to find the determinant of value m marginal utility (t e , the 
utility or importance to the buyer of the least important or “mar 
gmal” part of his current consumption of any commodity) Sub- 
jective values are proportionate to marginal utilities and exchange 
values must be proportionate to subjective values If they were 
not, the consumer would alter his budget by buying more of one 
thing and less of another Each consumer thus adjusts his pur 
chases so as to bring his own valuations into line with the values 
which obtain in the market, but the values which obtain in the 
market arc the resultants of the aggregate demand of consumers 
for different products This aggregate demand determines what 
and how much shall be produced and what the values of different 
uses of labour and of other productive agents shall be Such, in 
brief outlme, is the marginal utility theory of value It illumi 
nates some aspects of the problem, hut it is quite as one sided and 
incomplete as a cost of -production theory of value is That con 
sumers’ preferences determine what shall be produced and what 
costs of production shall be incurred is no more true than that 
the relative costs of pioducing different things determine how far 
consumers can follow their preferences 

Displacement Costs — I he costs which are most directly and 
systematically related to values are displacement costs Labour 
displaces other uses of time, saving displaces present consumption, 
any one use of labour or capital 01 natural resources displices 
other uses, and in general, the production of one good displaces 
the production of other goods The production of some goods tan 
be increased with a progressively smaller sacrifice of other pos 
sibje products Other goods can be had m larger quantities only 
by sacrificing progressively larger amounts of alternative prod 
ucts As the amounts of a given good which have to be sacrificed 
m order that other goods may be acquired change, consumers will 
alter their budgets, but how far they will go will depend upon the 
relative importance to them of the uses of the increments of goods 
which they acquire and of the increments which they sacrifice Out 
of the play of forces such as these, and especially out of the rela 
tion between the preferences of consumers on the one hand and the 
technical conditions which determine the disphcement costs of 
production on the other hand, there emerges a tendency — never 
fully effective because of continuous changes in the structure of 
demand and in the conditions of supply — towards the establishing 
of a system of exchange values which would bring production and 
consumption fully into equilibrium 

See also Economics and Price (A \o ) 

VALUE, THEORY OF Until recently there has been no 
general theory of value Value has long been a fundamental notion 
of political economy and various theories of its nature have been 
developed, but it is only in the last decades that it has been um 
versally recognized as one of th^ great philosophical topics Its 
discovery has been held by some to be “the greatest philosophical 
achievement of the iqth century,” and its development as a special 
field of psychological and philosophical study has gone so far that 
a speaal naffie has been created for it, namely Axtology 

The development of such a theory requires the considera- 
tion of the following problems (x) What is the nature of values? 


(definition), (2) What are the fundamental valuts and how ire 
they to be classified (3) How may we determine the lelativt 
values of things and what is the ultimate standard ot value (4) 
Are values merely subjective, satisfying merely suhitctivc di sires 
or are they objective, m some sense other than ohjtits of dtsire 
and giving some law or norm to desire ^ (<;) WhU is the relation 
of values to things or of value to existence and reality? 

The History of the Value Notion —A brief sketch of the 
history of the idea of value in philosophy will help to make clear 
the meaning of these problems The Greeks did not have the term 
value as now understood, but in the light of subsequent develop- 
ments we may see that they had the notion and were awan 
of these problems Plato conceived the good or v due as the rul 
mination of the worlr of ideas and the constriative principle of 
the world which organizes all its forms or laws Aristotle in pro 
posing to view all things teleologically, and to mike the rcl itum of 
a thing to Its end or value essential to its very being affirmed not 
only the objective reality of value qualities hut also their suprem 
acy over all the other attributes of things Neither Plato nor Ans 
totle developed this fine of reflection fully nor did suceei ding phil 
osophers investigate the subtle and perplexing problems involved 
in it Plato himself called this the most difticult cjucstion of all 
science Nevertheless the general principle tnuiiciated b\ Greek 
philosophy continued to be the rule throughout the middle ages 
and the objectivity of value the key to all their thinking 
The modern developments of the subjtct proceed directly from 
Kant who here as elsewhere, represents a eiisis in philosophic 
thought The classical conception of the objectivity of the good 
or value had been abandoned by modern empirical thought If 
the SC) called “secondary” qualities such is colour tavte sound 
etc are made dependent upon the percipient subject all the 
more must the “tertiary” qualities, such as beauty goodness etc 
be made dependent upon human desire and feeling This extru 
Sion of all values from the objective world seemed to Kint to be 
the necessary consequence of the assumptions of ‘\ripnce ” But 
he could not accept it as the whole story of values By a well- 
known line of reasoning which cannot be repe ited here he restored 
their objectivity in a new form Though not “existent” in the 
same sense as physical things their reality must be postulated and 
acknowledged if life and action are to he possible They have, in 
his terms, “validity” and “practical reality ” With this an entirely 
new line of thought was set in motion, raising new problems of 
fact and value value and validity value and existence A large 
part of modem axiology or general theory of value has dp\ eloped 
under the inspiration of Neo-Kantianism But it is to R H Lotze 
(1817-81) more than any other man perhaps except Nietzsche, 
that the popularity of the term value is due, and certainly he more 
than any other is responsible for the prevalence of the idea of 
value as an ultimate notion in philosophy Albrecht Ritschl (iS''2- 
89), Lotze's theological colleague at Gottingen, mide the value 
notion central in the discussions of religion and theology and fur 
nished modernist tendencies in theology with a large part of their 
inspiration and much of their terminology He agrees with Kant 
that the objects of religion arc objects of faith as distinct from 
knowledge m the scientific sense, but he develops much further 
the notion that they are matters of value judgment as 
distinct from theoretical judgment, although equally capable 
of certainty and validity It is mainly to Ritschl that is 
due the current distinction between judgments of value and 
judgments of fact and the subordination of judgments of 
fact to judgments of value From Ritschl s position it was easy 
to pass to that of W Wmdelband (1848-191 <;) who, together with 
H Rickert and Hugo Munsterberg (1863-1916) developed the 
Neo-Kantian axiology to which reference has been made 
The chief stimulus to the development of the general theory of 
value as a distinct field of psychological and philosophical study 
came, however, from the work of A Memong (i'=^5^-i9^o) ind 
C von Ehrenfels (1850- ) A fresh analysis of value in th( 

economic sense had been undertaken by the Austrian t( onomists 
Boehm Bauwerk and Von Wicser, which resulted, among other 
things, in raising many problems of psychological and even philo 
sophical importance Under their influence, Memong and \on 
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h hrtnftls invtstig ittd values other thm economic ind first under A notable feature of modern value theory is the interpretation of 
took a systematic study of the entire field of value The more history as a value science, or part of a philosophy of values 
philosophicil developments of the subject arc largely due to Mei Classes and Standards of Valuer— It is generally admitted 
nong Starting with the psychological concept of the economists he that distinct species of value exist, although there is no complete 
gradu illy came to the view of values as objective and independent agreement as to what they are or how they are to be classified 
of their being experienced At this point the problems of the two It is clear, however, that there are sciences which deal with values 
modern movements discnbtd tended to codeste No history of and special sciences have been developed to deal with special 
value theory would, however be complete thit did not note the classes of value Ihus economic value has long been recognized 
inllucnet of NitUsche, with his tr insvalu ition of ill vilues,” as a fundamental notion of political economy, which ever since 
ind the Pragmatic movement in philosophy, tor which knowledge Adam Smith divided it into value m use and value in exchange has 
IS subordinated to practice and truth becomes a form of value been defined thus the former as the utility of objects for human 
The Nature of Value — The fundirncntal problem of a gtn purposes and the latter the power to induce or compel people to 
cnl theory of value is the question of the nature of all detcrmina- pay other valuables for the use of them That ethics also deals with 
lions of value, m other words of so defining it as to include all the values is generally agreed, although there is dispute as to just 
forms of value The immediate and n itural answer to this quts** whit these values are and how they are related It is now gener 
tion IS to say that value is a determination or quality of an object ally recognized that ethical value is not identical with pleasure or 
which involves sort oj appruuiHon or interest Such appre- happiness, although pleasure is one of the values Aesthetic values 
cation, however, involves feeling and ultimately desires or tend- are also generally, although not universally, admitted, many prag 
encics undcrhmg the feeling Ihtrefore value is the feeling matists holding that, since valuation is always judgmental, find 
Value and feeling of value are the same thing This is the psycho the aesthetic “has no logical function, it must be denied the name 
logical notion ot vilue ind the theory of value developed on this of value From the philosophical standpoint, the most important 
basis *hc psychological tlnory of oaliic I or m iny this seems to group of values distinguished is perhaps the logical or theoretical 
(ill the whole story Ihe economic theory of value made its first vilues Several schools of thought hold that logic is the science of 
scientific steps by abandoning the notion of vilue, whether in use cognitive values and that truth is a positive and error a negative 
or (xchinge, as in objective qudity inherent in the thing, and value Indeed this view is quite generally implied although it is 
conceiving it is the function of the rchlion of the object to satis not always explicitly avowed “Religious values” are quite com 
fiction of desire I ollowing this le ul the general theory of value monly talked about, although whether they constitute a special 
wis in the first place a psychologic il theory of vilue Lven in group or represent rather a fusion of, or a reaction to, the other 
( conomic theory, however, it is realized thit this is only part of vilucs is a matter of dispute It may be argued that they do not 
Iht story Bitk of desiic ind feeling lie certain liiologie il tend constitute a distinct class, because there is no specific biological 
cncics or instincts prcsuptiosed by the desire and its satisfaction tendency or instinct to which they correspond, or that they rtpre 
So that V due becomes m the words of Orestano, “i biological sent merely the reaction on the fate of the other values m the 
pht nomenon appt inng in psvchological form ” A theory of value universe But the tendency to recognize the value of the “holy ’ 
thit shall be not merely a theory of price must relate the tnUru is i distinct type, as developed by the Neo Kantnns, is verv 
mintal values of economics to life Unless we consider these tend- strong and has recently found expression m a much read book, 
(iieics merely in their aspect of determinants ot price, wc must Ihe Iloly^ by Rudolf Otto Some writers speak of distinct classes 
hive a quite dificrent notion of value to include them If this is of social and political values, but the general tendency, perhaps 
true of the limited field ol economic goods or values it is dll the is to view the^e is sub forms of the ethical 
more true of the intrinsic \ dues which a more general theory of Despite such differences of opinion, incidental to any develop 
\ due recognizes Psychologic d theories of v due thus tend to be mg theory, there is substantial agreement as to the existence of 
come biological theories in the broader sense of the term Value these four outstanding classes of \alues There is unfortunately 
IS defined in terms of survival and enhincement of lift, and the not the same consensus of opinion regarding their ^relations, te , 
biologic il tendencies arc grided according to some stindard of the ordering of these values m a system or m a scale of relative 
\alue for life It is at this point, however, that the sptcificallv v due and importance There are in general three accepted ways 
philosophical theories of vilue arise Wc wish to explain and of classifying them There is the psychological which, assuming 
ultimately validate these values by carrying them back to life values to be the functions of interests or desire, divides them 
But m this it IS already assumed that life and its continuince have | iccording to modes of this interest and tends to become ultimately 
Vilue If values get their significance from their tele ological reli 1 biological ind genetic, the outstanding ejasses being connected 
lion to life and its enhincement, then surely lift must get its with some fundamental “instinct” or tendency A more historical 
significinct from “absolute” values which it embodies, otherwise mode of cl issdication accepts as units those values, or groups of 
hie and its relative values lose all genuine meining I rom a more v dues which have acquired an institution d form, such as eco 
ultimUe point of view a knowledge of value is presupposed in nomic, moral, cognitive, political, aesthetic, religious A third 
uiy concept ot a valuible life As the result of retkcticms of this which has been called the axiological accepts m the mam the 
t>pt, two main positions hive emerged in the gciicrd philosophical trinity or tetrad of the good, the beautiful and the true, to which 
theory of vduc Either value is conceived of as a “logic diy primi it adds the higher unity of God Such classifications or s> stems of 
tive ’ concept, and therefore as ult mutely indefinable, as are value all have their uses, but it is generally felt that the first two 
certain other ultimate concepts m philosophy, or else it is con ire not sufficient A large body of opinion, accepting the “axiolog 

ccived of as function of the coherent organization of hfe or expe ical” classification, holds that while the economic values are clearly 
ritnce as a whole instrumental and relative to the others, the other groups are in 

It miy be said without hcsitdion thit value theory is to-day trinsic and absolute, and as such ultimately co-ordinate Others 
jjrc dominantly philosophical rather than psychological This does hold that they may be put m relations of subordination m a 
not mean, however that the psychological study of the processes comprehensive stale of values There are, however, some things 
of valuation is not an import int part of the general theory The that may be said with a certain degree of assurance The ethical, 
psychological question is what goes on m consciousness when we aesthetic and logical values are self sufficient and co-ordinate in 
value, and while an answer to this question will neither tell us the sense that they are irreducible the one to the other All at 
whit V line ultimately is, nor afford us a standard of value which tempts at such reduction, whether, for instance, of the aesthetic to 
will enable us to form a system or scale of values, it nevertheless the ethical, of the ethical to the logical or the logical to the ethical, 
throws light on many questions The most important contribu have proved unsatisfactory On the other hand, it seems clear that 
lions here are, perhaps, the studies of the mutations or transvalu- they are all intimately related No intrinsic value can stand alone 
I (ions of values The popular interest aroused by Nietzsche m his This is equally true whether we consider the question from the 
iitmalogy oj Morals has found a scientific echo in the study of standpoint of the realization of values m the individual life or 
the phenomena, causes and laws of the mutations of values from the more objective point of view of their logical relations 
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It IS impossible to define any one type of value alone or apart from 
the others The ancient view that values are subsumable under 
the heads of goodness, beauty and truth, “a threefold cord not 
lightly broken,” is in general strengthened rather than weakened 
by modern value theory 

The idea that these ultimate values are co ordinate m the sense 
described does not, however, as might at first appear, exclude the 
notion of an ultimate standard of value in the light of which some 
hierarchical principle or scale of value might be developed^ and 
the classes of vilucs be subordinated to each other On the gen« 
cral question of the commensurabihty of value as such, there is a 
large measure of agreement For the opinion, held by a few, that 
they are inconimensurablt, there is indeed something to be said 
It may be objected that an economic satisfaction and an aesthetic 
experience are of such different inner qualitative content that it is 
absurd to compare them with each other The fact remains that 
we do actually compare them constantly We compare values not 
only within the same class, as when we choose one economic good 
rather than another, we also choose between types and classes 
The standpoint of the incommensurability of values can be id 
nutted only m the sense that the different values cannot be 
expressed m quantitative units and measured in this sense But 
there arc few that hold this idea at the present day For the merely 
psychologic il or biological theories, the standard of value is found 
m such conceptions as intensity of feeling, the strength of the 
desire or ultimately in the import ince for life of the biological 
tendencies presupposed I or the more philosophical theories, on 
the other hand, that recognize the limitations of these notions of 
value a diffc rent conception of the ultimate standard is also neces 
sary In general such a standard is found in the notion of mcln 
nvtmiiS, ill some functional conception such as the totality ot 
life or experience, that value being highest which contributes 
most to the coherent functioning and organization of experience 
IS a whole Such a standard may be formulated m terms that seem 
to ivoid metaphysical impluations but m general it mav be said 
that the highness or lowntss of an expentnee of value is held to be 
determined by its metaphysical content 1 rom this point of view 
a very common table or scale of values is that which puts the 
economic values as the lowest and the religious (m the broadest 
sense) as the highest, the ethical the logical and the aesthetic 
being arranged m various ways in between Ihe stand ird here 
employed is, m the last analysis, some form of the principilc of 
inclusiveness, the different values being arranged either in accord 
with the degree of integration ot our interests or tendencies, or in 
accord with the range of the metaphysical content to which they 
correspond 

Logical or Theoretical Values — ^Validity — ^The inclusion 
of logical or theoretical values in the general theory of value is 
undoubtedly the mam reason for the outstinding plate which 
axiology has m present day thought Such an inclusion obviously 
involves a radical revision of our entire notion of values and of 
the relation of value to fact and truth It is pointed out by the 
value philosophers that for an ultimate analysis, logic is also a 
science of values The Pragmatists insist that theoretical values 
“presuppose purposes, selections, choices,” and that “judgments 
are acts which do not differ in kind from those which are openly 
practical ” The Neo-Kantian axiologists point out that the desire 
for truth and rationality, the demand for logical consistency or 
validity, IS itself a craving for what ought to be and that here 
too we are moved by an ideal and directed by a norm, as surely 
as in the realms of ethical and aesthetic values In either case 
validity becomes a form of value and logical rules instruments of 
the will to truth The development of this notion involves diffi 
cult problems which cannot be gone mto here Whether the 
“value” of truth is relative or absolute, whether truth is the ulti 
mate value upon which all the others m some way depend, or 
merely subordinate and instrumental to the other values, or, 
finally, m some way co*>ordmate with them — all these are debated 
questions which, as we have seen, m turn affect the problems both 
of classification and order of values In any case, the notion of 
validity as a form of value has brought about m many quarters a 
radical revision of our notion of the relation of value to fact and 
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truth \gamst purely intcllcctuahstic or “scientific” views it is 
contended not only that every f ict is ultim ittl> in tv du it ion, hut 
also that the logical impulse ought not to have the prim it v ovtr 
the other demands of our nature, ind that no philosophic il system 
can be adequate which fails to do justice to all oui v iluts Philo 
sophic system tends to become from this point ot view i svstt in 
of values, or at least to presuppose such a bVsttm 
Value and Reality — ^Whatever ditfertncts of opinion thtrt 
may be among the various theorits of value tlure is substantial 
agreement that values are not subjective in the sense thit they irc 
merely matters of opinion and exist onlv for the persons who 
appreciate or feel them Even for the psvthologic il biologic il 
theory, while they are dependent upon interest (cltsin incl feel 
mg), they are independent of judgment and opinion Tht “oh 
jectivit>” thus universally accorded values is indeed given differ 
ent meanings, but in any case it is now gcnerilly igrccd thit 
v dues cannot be denied existence or rtality m in> world thit can 
exist for man They must, it would seem exist m sever il senses 
Values ‘exist” (i ) in the sense that they are opcrativ^c md cftcc 
tive in and on hum in minds and m human action and find tmbodi 
ment m the objective institutions of society They arc ‘real” in 
the sense that they are valid, that is they claim to be true ideals 
as opposed to falsi ideals or fictions The> must, however be 
real m a still more ultimate sense (metaphysical), in that they are 
part of the nature of things, and not something merely added to 
existences For values to be real m either of the first two senses 
they must be real m the third I or both must be so related to real 
txistenee that they constitute the key to the nature of the real 
Otherwise they become false ideals and futile fictions The que^^ 
tion of just how values may be said to exist (to be pirt of the 
nature of things) is a difficult and debated question thit einnot 
be gone mto here It is possible, however, to state i general 
proposition to which almost all theories of value would subscribe 
Values are not mere subjective incidents, more or less grituitously 
superadded to fact but are inherent m the structure of re ilily 
Rcilitv in Its fullness contains and exhibits values, and they can 
be extruded from it only by i process of abstraction thit is reli 
tive to restricted purposes (of special sciences) and which is never 
quite successful This reinstatement of the objective reality of 
values (m its e ssentials the Greek notion ) is partly due to develop 
ments within v due theory itself and partly to a large r movement 
in philosophy as a whole In any ease, it is now widely felt that 
in the answer to the problems of value is to be found the key to 
the philosophical interpretation of reality as a whole 
Bibliographv — The lit of the subject is extensive and S( attored, 
some of the most important contnb being found m art and ]oum 
and in general works m philo«^ophy The only works in English 
expressly devoted to the theory of values art W M Urbm Valuation 
Hs Natuu and Laivi (1909), and R B Perry General theory of 
1 alue (1926) Rtfs to the mort extensive liter will be found m an 
irt by W M Urban written in prtp for the Sixth Inter Congress 
of Philosophy entitled Value theory and Aesthetics end pub m tfie 
Monnt lor Get , 1926 Important works in general philosophy m 
whieh the value notion is cintral arc Hugo Munsterberg Eternal 
Values (1909), B Bosanquet the Principle of Individuality and 
Value (1912) and the Value and Destiny of tht Individual (1913) 
(rep the ukahstic point of view) , S Alexander Space, Timt and 
Deity Gep the realistic and naturalistic point of view) , and W R 
borley Moral Values and the Idea of God (1Q19) The Ger and Fr 
lit IS even more extensive Only a few of hist import and of 
recent .pub can be noted Among these are Ch V Ehrenftls System 
der Wertlheorif (1S97), A Meinong Zur Grundlegung der Allge- 
memen Werttheone (192 0 * G Simmel Phtlosophte des Geldes 
(1900), H Rickert, System der Phtlosophte 1921, W Stern Wert 
phthsophte (1924) , C Berguer La Notion de Valeur (1908) , C Bougie 
LLvolutwn des Valeurs (1922) (W M U ) 

VALVES (MECHANICAL) are devices for controlling 
^ the flow of air, gases, or liquids They 
vary from the small air-valve in the auto 
mobile tyre to huge valves for controlling 
the flow of large volumes of water in such 
-> engineering developments as the locks of 
the Panama Canal 
One of the simplest types is the valve shown in fig 1 This is 
made in all sixes up to about 10 ft in diameter m water pipes 
and is known as the butterfly-valve This valve is similar to the 


Fig 1 
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damper used m stove-pipes Another simple type is the flap valve 
which lb used as a check valve in hsnd-piimp pistons to allow 
water to fiass through the plunger on the down stroke and to 
prevent its return on the lift stroke A 
similar valve (fig 2) ib also used between 
steam bojicrs and the pump or other 
method of supplying the boiler with water 
When the water pressure is withdrawn the 
steam pressure m the boiler forces the 
valve to Its scat and retains the water in 
the boiler In another form of check 
valve the stem guides the valve to Us 
seat 

It IS but a step from this to the globe- 
valve in fig 3 where the valve is closed 
the valve stem Ihis type of valve is prob 
than any other m controlling water and ste 
fig 3 IS usually separate from the valve 
stem In most cases the seat can be easily 
removed when worn and replacf d In some 
designs of simple globe v lives, the seat 
can also be replaced when worn 
In a later design of globe valve, which 
has replaced the valve m fig 3 to a con 
siderable extent the valve acts as a gate 
m the line of flow, and docs not compel the 
liquid or gas to take such a circuitous 
route as in the globe valve Gate valves 
are made with both straight and angular 
seats When the angular seat is used, the 
gate acts as a taper wedge between the 
seats When the seats are parallel, the 
wedging action is secured bv a tapered 
piece on the valve stem being forced between the two discs The 
valve openings m both types are usuallv round, as when placed 
m a pipe line and forming part of It In exceptional cases, how 
ever, the valves are rectangular, as in 
some of the gates of the intakes of the 
Panama Canal locks 
A valve used largely in high pressure 
work and for securing fine adjustments of 
the opening as in spraying or atomizing is 
known as the needle valve (fig 4) The area of the opening can be 
varied very slightly as the needle is moved m its seat By varying 
the angle of the needle point, the opening per unit of movement 
can be varied between wide 
limits This type of valve is 
used m spraying fuel into Diesel 
engine cylinders 
Valves for admitting steam or 
gas to engines are either sliding 
rdtaryorfjoppet The slide valve 
18 among the oldest types used 
for this purpose, but has largely F*® ^ 

disappeared, owing to the power required to move them under 
high pressure Ihe old steam engine D valve admits steam first 
to one end of the cylinder and then the other, the exhaust taking 
place m the centnl cavity This type of 
valve has now been largely supplanted by 
the piston-valvt, particularly in locomotive 
use A piston-valve (fig s) acts m the 
same way as the D valve, the difference 
being that the valve is balanced by the 
steam at each end or m the centre In 
some cases, the admission of the steam 
takes place at the centre of the valve 
and the exhaust from each end 
Rocking or rotary valves are also used 
for similar purposes Such valves admit steam in one position 
and block its flow when turned so as to close the port Valves of 
this kind were used on steam engines of the Corlis type Similar 
valves art also used to direct the flow of air, water, or gas in one 


or more directions at will They are frequently known as three- 
way or four way valves A four-way valve is shown in fig 6 
When moved from one position to another, the flow is directed 
into any of the pipes shown The simplest form of rotary^valve 
is the plug cock m fig 7 (For gasolene engines of the poppet and 
sleeve types see Motor Car, Vdves ) 

Safety-valves, for reheving the pressure of boilers, pressure 
tanks, or pipe lines, may be said to be check valves held to their 
seats by weights or springs set so as to 
open when the desired blowing off pressure 
has been reached Safety valves are made 
in a variety of forms, the older type hav 
mg a lever with a weight placed at the 
proper point to give the desired pressure 
Loaded valves have springs over the valve 
seat instead of the lever (F H C ) 

VALVES or PISTONS, m music are mechanical contriv 
anccs applied to wmd instruments in order to establish a connection 
between the mam tubing and certain supplementary lengths re 
quired for the purpose of lowering the pitch Various devices have 
been tried from the days of ancient Greece and Romo to produce 
this effect, the earliest being the additional tubes inserted into the 
lateral holes of the aulos and tibia (gg v) in order to prolong the 
bore and deepen the pitch of each individual hole, these tubes 
were stopped by the fingers in the same manner as the holes 
This device enabled the performer to change the mode or key 
in which he was playing, just as did the crooks—* or coils of tub 
ing inserted between the mouthpiece and the mam tube m the 
trumpet and horn, and between the slide and the bell joint m the 
trombone-— many centuries later 
But the resourcefulness of the ancients did not stop there The 
tibiae found at Pompeii had sliding bands of silver, one covenng 
each lateral hole m the pipe, in the band were holes (sometimes 
one large and one small, probably for semitone and tone) cor res 
ponding with those on the pipe By turning the band the holes 
could be closed is by keys, when not required By fixing the 
Wot in the holes of the bands, the bore was lengthened instantly 
ot will and just as easily shortened again by withdrawing them , 
this method was more effective than the use of the crooks, and 
foreshadowed the valves of eighteen centuries later The crooks 
or coils of tubing inserted between the mouthpiece and the 
mam tube in the trumpet and horn and betwtsen the slide and 
the bell joint m the trombone, formed an important step m this 
direction 

Although the same principle underlies all these methods t e , 
the lengthening of the mam column of air by the addition of 
other lengths of tubing, the valve itself constitutes a radical dif 
ference, for the adjustment of crooks demands time and the use 
of both hands The action of the valve being as instantaneous 
as that of the key, the instrument to which It was applied was at 
once placed on a different basis, becoming a chromatic instrument 
capable of the most delicate modulations from key to key 
The slide had already accomplished this desirable result, but 
as Its application was limited to instruments of which the greater 
part of the bore was cylindrical, i e , the trumpet and trombone, 
its influence on concerted musical composition could not be far- 
reaching In fact it IS doubtful whether the chromatic possibil- 
ities of the slide were fully realized until the end of the i8th 
century when, key mechanism having made some advance. It 
was being applied successfully to the transverse flute, and to the 
clannet and oboe families * 

In 1760 Kolbel, a Bohemian horn player engaged in the St 
Petersburg Imperial Orchestra, turned his attention to this method 
of extending the compass of brass instruments His experiments, 
followed up by Anton Weidmger of Vienna at the beginning of the 
19th century, produced a trumpet with five keys and a complete 
chromatic compass Halhday followed with the keyed bugle in 
1810 Halary applied the principle of the keyed bugle to the bass 
horn m 1817, and produced the ophicleide-— an ideal chromatic 
bass as far as technical possibilities are concerned The horn had 
become a chromatic instrument through Hampel^s discovery of 
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bouchi sounds, but the defects in intonation and tfmfte stiU fe- 
mamed Such were the conditions when the successful applica* 
tion of the valve to brass wind instruments by Heinrich Stblael of 
Silesia brought about an entire revolution in the design and con* 
struction of these instruments Further efforts to perfect the key 
system as applied to the brass wind were abandoned in favour of 
valves, and the short space of two decades witnessed the rise of 
the Flugel-horns, the tubas, th*e saxhorns and the cornet a pistons; 
the trombone, French horn and trumpet having led the van 

Although the valves of brass wind instruments vary in form and 
detail according to the makers, the general principles governing 
their action are the same for all types The piston, placed on 
some branch of the mam tube, must be so constructed that on be- 
ing depressed it closes the natural wmdways through the main 
bore and opens others into the additional piston length The 
piston, seated on a spring, instantly regains its normal position 
when the finger is removed The length of tubing attached to 
each valve is calculated on the basis of the length of the main 
column, to give for the first piston a tone, for the second a semi 
tone, for the third a tone and a half, and for the fourth two tones 

There was, however, a difficulty at first In the early valved 
instruments it was found that the intonation of the notes yielded 
by the combined pistons was seriously inaccurate, an increase in 
the length of the additional tubing being required to give the 
right results, and it took many years before the instrument 
makers succeeded m satisfactorily overcoming this defect and 
producing the perfected instruments of the present day ' 

Although the accredited inventor and patentee of valves applied 
to musical instruments was Heinrich Stobel, of Pless in Silesia, 
the actual inventor was really one Blumel, also a Silesian, who 
sold his rights to Stolzel in 1815 

vAmbery, armin (1832-1913), Hungarian Orientalist 
and traveller, was born of humble parentage at Duna Swdahely, 
a village on the island x)f Shiitt, m the Danube, on March 19, 1832 
He was educated at the Milage school until the age of 12, and 
owing to congenital lameness had to walk with crutches At an 
early age he showed remarkable aptitude for acquiring languages, 
but straitened circumstances compelled him to earn his own living 
After being for a short time apprentice to a ladies^ tailor, he be 
came tuto? to an innkeeper’s son He next entered the untcr- 
gymnasium of St Georgen, and proceeded thence to Pressburg 
Meanwhile he supported himself by teaching on a very small 
scale, but his progress was such that at 16 he had a good knowledge 
of Hungarian, Latin, French and German, and was rapidly acquit 
mg English and the Scandinavian languages, and also Russian 
Serbian and other Slavonic tongues At the age of 20 he set up 
as teacher of European languages in Constantinople, and shortly 
afterwards became a tutor in the house of Pasha Hussein Daim 
Under the influence of his friend and instructor, the Mollah Ahmed 
Effendi, he became, nominally at least, a full Osmanh, and enter- 
ing the Turkish service, was afterwards secretary to Fuad Pasha 
After spending six years m Constantinople, where he published a 
Turkish German Dictionary (1858) and various linguistic works, 
and where he acquired some 20 Oriental languages and dialects 
he visited Tehran, and then, disguised as a dervish, joined a band 
of pilgrims from Mecca, and spent several months with them in 
rough and squalid travel through the deserts of Asia He sue 
ceeaed in maintaining his disguise, and on arriving at Khiva went 
safely through two audiences of the khan Passing Bokhara, 
they reached Samarkand, where the emir, whose suspicions were 
aroused, kept him in audience for a full half-hour, W he stood 
the test so well that the emir was not only pleased with “Rcsid 
Eflendi*’ (VAmb^ry^s assumed name), but gave him handsome 
presents He then reluctantly turned back by way of Herat, 
where he took leave of the dervishes, and returned with a caravan 
to Tehran, and subsequently, in March 1864, through Trebiaond 
and Erzerfim to Constantinople By the advice of Prokesch Osten 
and EPtvds, he paid a visit in the following June to London, 
there his daring adventures and linguistic triumphs made him the 
lion of the day In the same year he published his Travels and 
Advetttures m Central Asia In connection with this work it must 
be remembered that VAmWry could wnte down but a few furtive 


notes while with the dervishes, and dared not take a single sketch , 
but the weird scenes, with their misery and suttenng were so 
strongly impressed on his memory that his book is convincing by 
its simplicity, directness and evidence of heroic endurance V im 
bAry also called the attention of pohticnns to the movements of 
Russia m Central Asia From London he went to Pins then 
returning to Hungary, he was appointed professor of Oriental 
languages in the University of Budapest there he settled down 
contributing largely to periodicals ind publishing a number of 
books He died at Budapest on Sept 15, 1913 

His travels have been translated into many languages and his 
autobiography, Armntu^ Vdmbiry hts Life and Adventures (1881, 
9th cd 1914), was written in English Amongst the best known of 
his works besides those alluded to are Wanderm^i, and iditnturts in 
Persia (1867), Sketches of Central Asia (1868) Htstor\ of Bokhara 
(1873) , Manners in Oriental Countries ^1876) Primitive CmUtatwn 
of the Turho Tatar People (1879), Origin of the Magyars (1882), 
The Turkish PeorpU (1885), Hungary (1887), with Heilpnn and 
Western Culture m Eastern Lands (1906) 

VAMPIRE, a term originally applied to bloodsucking ghosts, 
now transferred to bloodsucking bats inhabiting South America 
In Its original meaning a vampire is supposed to be the soul of a 
dead man which quits the dead body at 
night to suck the blood of living persons 
Hence, when the grave is opened, the 
corpse is found to be fresh To put i stop 
to his ravages the commonest method is 
to drive a stake through the body The 
belief m vampires is still prevalent among 
Slavonic peoples 

The blood sucking bats comprise two 
species (Desmodus rufus and Diphylla 
ecaudota) from the forest of tropical 
America Their attacks upon men and 
warm blooded animals were noticed by 
early writers, but for many years the bats themselves were 
not identified and the large frugivorous Glossophaga sort'- 
cana and Vampyrus spectrum were mistaken for the true sanguiv 
oroub species D rufus is the more abundant species, it is 
a small bat, about 3mm length with reddish brown fur and pe 
culiar teeth (see fig ) adapted to its mode of feeding They are 
said to be able to pierce the skin and suck blood without awaken- 
ing their victim The oesophagus is very narrow, as is the pyloric 
division of the stomach, while the cardiac part is produced into 
a large diverticulum D ecaudata is less abundant, confined to 
Brazil and differs m the details of the teeth 

VAN (i) The chief town of a vilayet of the same name in 
Asiatic Turkey, altitude, 5,400 ft Pop (1927) 22,549 It is sit- 
uated about a mile from the eastern shore of Lake Van, and built 
along the south side of the citadel rock an isolated rocky ridge 
1,300 yd long rising 360 ft out of a plain which extends up to 
the sharply defined rocky mass of the Varak range, 8 m distant 
On the gently sloping ground east of the citadel are the G irdens, 
covenng an area of 5 m by 3, and containing several suburbs and 
detached houses, along central avenues fringed with trees, and 
having channels of runmng water by the sides for irrigation 

The town itself is a poor place with flat roofed mud houses, 
narrow winding streets, and surrounded by a ruinous mud wall, 
but it still contains the business qtuirtcr, the government offices 
and the principal bazaars Water comes from kart 3 or under 
ground channels and streams from Varak, fed from the Sikhe 
I^ke, an ancient reservoir which preserves the snow waters on 
the summit of the mountain For the southern quarter there is 
the Shemiram Canal, also of very ancient construction, which 
derives its supply from a large spring 19 m distant, near Meshin 
gird The climate is generally healthy, extremely cold in winter, 
with 2 to 3 ft of snow from December to March, while the sum 
met heat is not excessive The Persian trade of Van has declined 
European goods, with which the bazaars are fairly well supplied, 
come from Trebizond through Erzerum There is a fair local 
trade m wheat and agricultural produce, aho sheep and cattle, 
wool, hides and furs for export 

The cuneiform inscriptions of Van are very numerous tJie town 
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having been the capital of the V iiinic kingdom of the Assynan 
period, for which sie Lrartu 

In the sixth century b c Van passed into the hands of 
the Persians, and shortly before it fell to Alexander the Great it 
was rebuilt, according to Armenian historians, by a native prince 
called Van In 149 B c Valarsaces or Vagharshag, the first Ar- 
menian king of the Arsacidae, rebuilt the town, and a colony of 
lews was settled ir it by Tigranes (94-'56 b c ) In the middle of 
the 4th century ad it was taken by Sapor (Shapur) II, and 
became the capit il of an autonomous province of the Sassanian 
Empire, until it fell into the hands of the Arabs (c 640), undtf 
whom it regained its autonomy About 908 the governor of Van 
or Vaspuragan was crowned king by the caliph Moktadir, and in 
J021 his descendant Scnekherim was persuaded by Basil II to 
(xchinge his kingdom for the viceroyalty of the Sebasteian theme 
After having formed part of the possessions of the Seljuks Mon- 
gols Tatars and Persians, Van passed in 1514, after the defeat 
of Shah Ism 111 by Sdim I at the battle of Kilderan to the 
Osmanlis, who only occupied the town in 154^ In 1636 it was 
taken by the Persians but soon recovered In 1S45 the town was 
held for a time by the Kurd chief Khan Mahmud 

(2) The vilayet of Van lies along the Persian frontier between 
I he vilay(ts of Bayi/id and Hekkian The mineral wealth of the 
vilayet has never been fully explored but is belitvtd to be great 

(3) Lakf Van, called Arsissa Pilusand also fhospitis from its 
Armenian names, is roughly reel ingular m long and 40 broad 
with a long noith eistern arm which increnses the greatest length 
to 80 m It stands about 5 260 ft xbo\e sea level It is without 
in outlet, and its greatest depth is along the southern shore It 
his constant steady fluctuilions, rising cand falling some 8 ft 111 
i periodic movement of five years In the middle of the 19th cen 
tury a sudden rise submerged several places on the binks, includ- 
ing Arjish Kale, and the waters did not ag im subside The north- 
i istern arm is much shallower than the rest The water is bitter 
ind undrinkable, being hrgely impregnated with carbonate and 
sulphite of soda with some borax The salts are evaporited in 
pans, and called pin k being sold for washing purposes There is, 
however, good water along the roist from spungs and streams 

The lake has been nivigated from the cirlitst times, and about 
Ho sailing boats, c irrying about '’o tons burden, now ply on it 
ehicflv with wheat and firewood Severe storms make navigation 
dangerous in winter The southern shore is fringed b> a steep 
range of mountains, with several thriving villages dong the coist 
The hills hive now been almost denuded oi trees At the south- 
eastern corner is the island of Akhtamar with its ancient church, 
erected (c 928) by Gagig first king ol the Ardzrunian dynasty 
The Cdtholicos of Akhtimar was one of the highest ofiires in the 
Armenian Church, and dated freim 111 ^ Large numbers of 
flarekh, a kind of herring exist in the lake and arc caught in 
nets from boats or when they enter the shallow lagoons in the 
spring md summer Fit her fresh or salted thc> form an important 
irlitk of diet of the poorer people 

VANADINITE, a mineral consisting of lead chloro-vm idate 
(PbCI) Pbd (VOOa, (r>st')llizing m the hexagon d system and 
isomorphous with pyromorphite md mimetite {q v) Ihc crystals 
ire usudlv six sided prisms terminated by the basal planes but 
ire sometimes modified hy numerous pyramidal planes which ex 
hibit parillel hcmihednsm Rounded crystals and groups also 
octur The colour is usualla light brown or yellow, but crystals 
trom Arizona are brilliant scirlcl Owing to isomorphous replace- 
ment of the vinadium b\ phosphorus and arsenic, the sfiecifac 
giavily \ irics from 6 6 to 7 2, a vinetv containing much arsenic 
IS called endlichttc The mineral is one of secondary formation in 
veins of lead ore In New Mexico and Arizona it has been mined 
IS I source of vanadium for the manufacture of vanadium steel 
Several occurrences arc known in South Africa 

VANADIUM, a metallic chemical element belonging to a 
family which also includes columbium (<7 ) and tantalum (g ^ ) 
Although one of the rarer elements, vanadium (symbol V, atomic 
number 23, atomic weight 51), is fairly widely distributed, and 
since its apphcition m the production of special steels (g'v), 
several of its minerals have been extensively exploited 


Occtprircfiice. — Patronite, native vanadium sulphide, which 
IS an important source of the metal, occurs in Peru associated 
With iron pyrites in coal deposits Carnotite, potassium uranyl 
vanadate, K20,2U02,V20ii,3H20, is found in Colorado and Utah 
and IS extensively worked for vanadium, radium and uranium 
Vanadimtc [Pb {3Pb3(V04)2} ]Cl2, isomorphous with pyromor 
phite and mimetitc, occurs as deep red crystals in Arizona, New 
Mexico, South East Africa and Northern Rhodesia Other 
vanadium minerals are desclomte, a lead zinc vanadate found in 
New Mexico ind Arizona and roscoelite, a micaceous mineral 
m which aluminium is partially replaced by vanadium, the latter 
occurb in Colorado and is an important source of the metal 
Mottramite a basic vanadate of lead and copper, is found in 
Cheshire In addition to these minerals in which it is a major 
constituent, vanadium occurs m numerous rocks and deposits 
Many iron ores such as the mmettc of Lorraine and the German 
and Swedish iron ores contain as much as o 3 to o 7% of vinadium 
pentoxide 

A new metal was first observed in vanadimte by M Del Rjo 
(1801) Subsequently N G Sefstrom (18 isolated its com 
pounds from the shg of Taberg iron and having noticed the 
beiutiful colours which they displayed in solution he called iht 
new metal vanadium, in allusion to Vanadis, a name sometimes 
given to Freya, the Scandinavian goddess of beauty I Wohler 
(18^0) showed that vanadium was identical with Del Rios 
Lrythronium and a more extended study of the metal and its 
compounds was made by J J Beiztlius In 1868 H E 

Roscoc proved that the supposed vinidium obtained by the earliei 
investig itors was chiefly the nitride or oxide of the element and 
by 1 brilliant application of the firineiplc of isomorphism, he 
showed that vanadium was 1 member together with phosphorus 
and arsenic of Group V of the periodic classification 

Extraction of Vanadium Oxide from its Minerals — Pat 
romte is roasted and fused with sodium carbonate, the sodium 
van idate thus formed is extracted with water and the addition of 
ammonium chloride then precipitates ammonium van idate On 
Ignition this silt Ic ives vinadium pentoxide The vmidium when 
dissohed as vanadate may also be precipitated is cileium or 
ferrous vanadite The native vanadates carnotite, mottramite 
etc, are extracted with concentrated hydrochloric acid, the acid 
extract and washings are evaporited with ammonium chloride, 
when ammonium metavanadatc separates (For further dctxils 
of separation consult special treatises indicated m the bibli 
ognphy ) 

Metallic Vanadium. — The metal was first obtained by 
Roscoe on passing hydrogen over the heated di chloride It is also 
prepared by reducing the pentoxide with “mischmctill,’’ a mixture 
of the nre earth metals It ha‘^ been prepared by th( ilummium 
reduction method from vanidium tnoxide and by the cleclroly 
SIS of sodium vanidite in hydrochloric acid 

\ inadium is i silvery white metal with specific grivity S to 
S 89, its melting point is 1,710® C The fusibility is diminished bv 
the presence of vanidium carbide or oxide Vinadium is stabli 
in air and is unaeted on by bromine water, aqueous alkilis, 
hvdiochlorie leid or cold sulphuric acid It is dissohed by hydro 
fluoric and or hot sulphur acid to green solutions Molten potash 
or potassium nitrite atticks the metal forming potassium vana 
date Its alloy with aluminium containing up to 10% of vanadium 
IS malleable Cuprovanadmm is an alloy employed in coppti 
eastings and bronzes 

Ferrovanadium — ^Ihe greater part — ^about 90% — of the 
vanadium extracted is used in form of ferrovanadium alloys con 
tuning to 30% of vanadium Such alloys are produced by the 
‘ thermite” process on iron vanadate, by the reduttion of this 
compound with carbon in the electric furnace, or by electrolysis 
of vanadium pentoxide dissolved either in fused ferrosilicon or 
in a molten mixture of iron fluoride and calcium carbide When 
vanadium is added to steel it effects the removal of oxygen and 
nitrogen carrying these into the slag, and the portion which 
remains m the metal increases the tensile strength, toughness and 
elastic limit of the steel These improvements are effected bv 
comparatively small amounts ranging from 005 to o 
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Compounds of Vanadium. — Vanadium salts ail used as 
catalysts m a variety of chemical operations A trace of vanadic 
acid accelerates the oxidation of cane sugar by nitric acid {See 
Mesoxalic Acid and Oxalic Acid ) A very small amount of 
vanadyl sulphate promotes the development of aniline black 
Vanadium pcntoxide has been utilised as a catalyst in bringing 
about the combination of sulphur dioxidt and oxygen to sulphur 
tnoxide, and m the aerial oxidation of naphthalene to phthahc 
anhydride, benzene to maleic anhydride and benzoquinone, 
toluene to benzaldehyde, and anthracene to anthraquinone 
Vanadium resin ate and Imoleate have been employed as driers 
for linseed oil and other drying oils, the action being more rapid 
than that induced by lead or manganese salts Ammonium 
vinidate has been used in leather dyeing and other vanadium 
salts have been employed in photography and chemotherapy, 
where vanadium arsenate and salicylate have produced benehcial 
effects, the latter as a substitute for salvarsan 

Vanadium exhibits tive stages of valency, each stage giving rise 
to characteristic colours An acid solution of vanadium pent- 
oxide, V2O , is yellow to orange, mild reducing agents convert to 
the V2O4 stage which is characterised by a deep blue colour 
1 urther reduction of VOCI2 leads to a grtcn solution, now con 
taming hydrated trichloride, VCI^, corresponding with the V2O5 
stage Drastic reduction gives rise to a lavender solution of VCU 
corresponding with the VO stigc A lower oxide \ O is dc 
scribed but is unimportant 

Vanadium pcntoxide, V2O nude by igniting immonium 
mctavmadatc NH4VO-J, crystallises in yellowish red prisms spir 
mgly soluble m water but dissolving m aqueous alkalis to vana 
dites and m acids to vanadic salts such as (V0)2(b04>3 Meta 
vanadic acid, HVO3, is obtained as a brown powder by boiling 
topper vanadate with nitru acid, and when produced from this 
vinadate by digestion with ammonium chloride it scpiratcs in 
gold spangles known as “vanadium bronze” and employed as a 
pigment Vanadic acid and its oxide V2O enter into many complex 
combinations — polvvanadates, phosphovanadites, arstnovana- 
dates, molybdovanadates and tungstovanadates Vanadyl chloride 
VOCb, i yellow liquid boiling at 127® C is prep in d bv pissing 
chlorine over heated vanadic oxide but when carbon or sulphui is 
present vanadium tetrachloride, VC U is ilso obtained as a reddish 
brown liquid boiling at 154^ C Vanadium tctroxide V>Ot is iblue 
infusible substance obtained by mild reduction of the pentoxidt, 
it dissolves m acids to yield blue vanadyl salts such as \OSO4 
and VOCI2 and in aqueous caustic alkalis to brown solutions of 
the alkali vanadates (also termed hypovanadates ) , the pot issiura 
salt is k2V40q,7H2() 

Vanadium tnoxide V O3, a black infusible powder produced 
by reducing the heated pent oxide m hydrogen dissolves slowly in 
hydrochloric icid to yield vanadium trichloride, the grttn solu 
tion of which is more readily prepared by reducing vanadic oxide 
vvith magnesium and hydrochloric acid Anhydrous vinadium 
iruhloridc VCb prepared by heating vinadium pcntoxide in 
chlorine and sulphur chloride forms bluish red crvst^tls restm 
blmg anhydrous chromic chloride 

Vanadium tnsulphdte, \2(SOt)i 'i crystalline yellow powder 
combines with sulphates of ammonium, potassium, rubidium uid 
caesium to form vanachum alums ( 5 ee Aiums) Vanadous 
oxide, VO, a grev powder having metallic lustre and metallic 
conductivity, is obtained bv reducing the higher oxides with 
potassium It was erroneously regarded as a metal by Berzelius 
ind shown to be an oxide by Roscoe The corresponding van idous 
(Chloride, VCI2, produced by reducing the tetrachloride with hy 
clrogen forms light green crvstals dissolving readily to a lavender 
solution 

Vanadium atelylicetonc, V{ tH(CO rH3)2}3, obtained by the 
interaction of v^anadium tnchlonde, acetylaretone and aqueous 
sodium carbonate, crystallises from chloroform m dark brown 
tabular prisms melting at 185-190® C, and on exposure to moist 
air undergoes oxidation to bluish^green vanadyl acetylacetone, 
VO{CH(CO CH#)8}2 also prepared by dissolving vanadyl hy- 
droxide, V0(0H)2, in alcoholic acetylacetone (G T Morgan 
and H W Moss, 1913) 


Vanadium forms three sulphides V Vibi and VS, the most 
stable of which is the tnsulphidt The nitride, VN, produced by 
direct combination of its constituents, forms a metallic powder 
formerly confused with the mttai itsdf The cirbide VC an 
electric furnace product forms hard silvery white ciystals melt 
ing at 2750® C 

Bibliography — B S Hopkins, Chtmtslry of the Rarer hlcmtnts 
(1923), U R Evans MetaU and Mdallu Compounds \ol II 
(1921) T E Thorpe, Duitomirv of Applnd C hem!str% Vol MI 
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VANADIUM STEEL The dtsinbililv oi adding v inadium 
to certain steels has been known since i8q 6 but it was too rirt to 
be used until 1905 when a rich deposit wis discovert d m Peru 
Since then many minor localities have been worked so tbit while 
ferrovinadium is still expensive, owing to the dilhculty with which 
It IS reduced and refined there is imple law mitt ml for present 
use Vanadium has a grcit chemital ilhnitv for oxvgtn ind nit jo 
gen dissolved m steel to ivoid waste it is only iiltlt d to dc id 
melted steel, in the lidle after ill other quitting additions have 
been made Even so, much of it slags otf the residual milvsis 
being usually o 15 to 0 25Sr It is sometimes thought th it its thief 
action IS as a cleanser allowing the iron cirhon manganese and 
chromium to exhibit their inhtrent virtues howtver since in 
highspeed steel (q v ) it is present from 0^5 to with un- 

doubted advmtage it is probible that even the motliium present 
in ordinary steels has the definite iclvant igt ot torming finely 
disperseel carbides greatly re lining the grim ( is seen under the 
microscope) and increasing the elastic limit uui resist nice to 
shock or impict 

Chromium vanidium steels arc now wideK used tor ixle forg 
mgs dish gears and springs where strength hirdness impict 
and fatigue resistance irc a requisite Ihc Sociitv of Automotive 
Engineers’ stand irds include seven! illoys with e irbon from 0 15 
to o 55%, mangincse from o 50 to o So*'? (even highti with higher 
carbon) chromium from o So to t to(p and \ undium from o i 
to 0 2«;V Ihese low alloys will give about the same properties 
after heat treatment is the nickel ehromium steels (e/?' ) C isc 
hirdened irlides made of the lower carbon contents hue intense 
surface hirdness ind we ir resist mcc to intcnsit> the skin hud 
ness such steels ire freipientlv quenched from i ev inide bath and 
the vanidium is said to prevent the usual embrittlement caused 
by nitrogen 

Carbon v in idium steds are rnostlv used m the iilneiled state 
for locomotive eastings or forgings and ire preferred over other 
alloys which must be he it treated btc luse substqucnt heating at 
shops unequipped for precise work will not seriously reduce their 
strength Locomotive fnmes ot cist steel containing 020% 
vanadium hue an clistic limit ibove thi( ot i similarly 

inneiltd plain e irbon e isting without inv loss in due tilit> 1 oco 
motive side rods driving ivies md lirge shifting ior dcctiical 
machinerv or reeiprocitmg engines ire frecjiientlv forged of 
t irbon \arne!iiim st(ds made in the u id open heirth furnire 
Before miehining Ihcv are usudlv iir tooled irom iu^t ibove the 
( ritual range to retine the gnin ind then inneiled it just below 
the rntual range to relieve all internil strnns 1ko\ and 

Sti n ) (III) 

VAN BEERS, JAN (i8 1-1 88S), Belgian pod usuillv 
called “the elder” to distinguish him Irom his son |an \ m Beers 
the painter, was born at Antwerp on Feb > ih i \ in Beers 
started hie as a teacher of Dutch language md lilentuK, hr t 
at Malines, then it I lerre and in i860 wis qipointed i pioftssoi 
of both at the Athcnieum (high school) m Antwerp where he 
had also been a sublibrarian in the eommunil library \m 
Beers’s historical poems, the pnncipd of which u jierhips 
Jakob Van Mairlant (Amsterdam i860) helped the Ilemish 
revival in Belgium He is best known however is (he writer of 
ballads and songs Among the best are Di Bl ndt ( Blind ) 
De Zteke Jongelmg (“Young and Doomed”) Bij V Ktrkportaal 
(“At the Church Porch”) Van Beers’s poetry full of glow and 
pathos, simple yet forcible, is somewhat akin to that of Long 
fellow In 1884 his poems were collected in a volume Van Beers 
died at Antwerp on Nov 14 1888 
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VANBRUGH, SIR JOHN (1664-1716), British dramatist 
and architect was born in the parish of St Nicolas Aeons in 
the City of London and christened on Jan 24, 1664 His father 
was a sugar bakir, and his grandfather, Gillis van Brugg, came 
to England from Ghent in James I ’s reign The Vanbrughs left 
London during the Plague and went to Chester After a few years 
dt the King s School, ( hester, John at nineteen was sent to France 
to study the aits, after two years’ absence he returned to take 
up a commission in the regiment soon to be known as the 13th 
loot In the tarly autumn ot 1690 Vanbrugh was arrested at 
Calais on a charge of espionage on the information of a lady He 
was imprisoned at Vincennes, but on I eb i, 1692, by a kttre de 
cachet, he was removed to the Bastille His enforced leisure was 
responsible for the first dnft of the Provoked Wife For a time 
after his return he resumed his commission 
The production of Ciblxrs Lovers Last Shift at the Theatre 
Royal in January 1696 kindled afresh his attachment to the comic 
muse He thought it would be interesting to develop the situation 
upon which Cibber had rung down the curtain, and the result 
was Fhi Rdapsi , ^‘got, conceived and born in six weeks’ space” 
It was given on Boxing Day 1696, with Cibber as Foppington, 
one of the three parts borrowed from the preceding comedy The 
Sir Novelty 1 ashion of Cibber was developed m this play into 
Lord loppinglon who his been pronounced “the best fop ever 
brought upon the stage ” Foppington, Tunbelly Clumsy and 
Miss Hoyden are as fine a trio of comic characters as any play 
can show at Drury Lane followed This ran for a week 

only, but the siueess of Tfu Relapse was so triumphant that Mon 
tague, afterwircls Loid Halifax, asked at once for the Provoked 
Wife for the the lire in Lincoln’s Inn I lelds, and it was produced 
at that theatre in May 1697 Sir John Brute, the husband, is Van 
brugh s m isterpiece, and as usual the servants’ characters arc 
well dnwti The play was a complete triumph, and Brute was 
one of Garricks greit parts Vanbrugh was fiercely attacked by 
Jeremy Collier for immoiality m 1698, and wrote nothing more 
for the slige until 1700, when an adiptation of the PUgrtm of 
Beaumont and fletchei was produced at Drury Lane In this 
play, in the part of Ahnda, Anne Oldfield scored her first success 
Iwo years liter appeared I he False Fntnd, a version of Le 
Sages Iraitn punt Other adapt Uions from the French were 
A Country 11 oust, from Dancourt’s Matson de campagne, Con 
ftdiiacy ^r7os), from the sinie author’s Bourgeoises a la modi, 
Squire Trdoohy (1704), a version of Moliere’s Monsieur d( 
Pourceaugnac , and Ihe Mistake (1705), from Moli^re’s D^ptt 
amourtux As a dramatist Vanbrugh is less polished than Con 
greve, and less remorseless than Wycherley He was not primarily 
a man of letters, and, as Cibber said, his dialogue is “common 
conversation committed to paptr” No one would trouble to 
defend his dramalK morality, but his worst efforts are less re 
pulsive than Wyeheilcy betiuse there is less ruthless realism and 
more fun in his attitude His plays are farce, very often, rather 
than strict comedy, and w irmed with humour 

Colliers at tick and tlu resulting movement must have been 
responsible in part lor “Van” turning his attention to architec- 
ture Ihe demand for splendid country seats m the new Palla- 
dun style was stcidil> me leasing, and his reputation as a modern 
wit was an introduetion in itself In 1702 he was entered as 
eomptroUtr of the Royal \\orks (now the Board of Works where 
several ot his designs may still be seen) In 170^ he wrote to 
ask hib friend Jicob Tonson to procure him a “Palladio,” and m 
the same year he was a commissioner at Greenwich In the 
meantime \ inbrugh had been appointed architect to the earl 
ot Carhsk, and the result, completed in 1714, was the Cormthian 
mansion of Castle Howard The work is an extension of the 
Palladiin phn introduced by Inigo Jones with the addition of 
immense corridors in segmental colonnades leading from the 
mam entrance to the wing blocks From a scenic artist’s point of 
view, It IS a magnificent (and certainly his best) piece of work 
Ihc earl [irocured for Vanbrugh a high place m the College of 
Arms In March 1704 he was actually promoted Clarenceux, 
though he not only knew nothing of heraldry but had openly 
iidiculed thil gravt science m Aewp His next work wis to pre- 


pare designs for Kneller Hall near Hounslow But the success 
of Castle Howard now caused him to entertain the rash project 
of building a theatre in the Haymarket, from his own design, for 
the acting of his own plays Congreve joined m the venture 
The magnitude of Vanbrugh’s architectural ideas grew as the 
work went on, and with the ideas the structure grew till a theatre 
meant for the delicate btfouterie work of polite comedy seemed 
growing to the proportions of the Roman Colosseum When at 
length the time came to test the acoustics of the pile, it was 
found to be sadly defective What changes were made to rectify 
the errors of structure does not appear The theatre was opened 
to the public with an Italian opera, which was followed by three 
of Moli^re’s comedies, and these by the Confederacy, Vanbrugh’s 
masterpiece 

Vanbrugh at last withdrew from the disastrous speculation, 
Congreve had already withdrawn But a man to whom Fortune 
had been so kind as she had been to Vanbrugh could hardly be 
depressed by any of her passing frowns Queen Anne at once sent 
him abroad on an important state ernnd, and afterwards he was 
commissioned to build Blenheim Upon the merits and demerits 
of this famous “hollowed quarry” there has been much conflict 
of opinion Blenheim Palace is probably the largest domestic 
building m England, and consists of three blocks, the centre con 
taming the private living rooms, one wing the stables, and the 
other the kitchens and storehouses It is planned on a colossal 
sc lie Vanbrugh considered a building and the parts of a building 
as simply so much material for effect, without regard to their 
reasonable use and the necessary limitations of design Personal 
comfort was sacrificed to perspective Windows were to adorn 
the elevation, not to light the interior, and, as Voltaire said, if 
the rooms had only been as wide as the walls were thick, the 
chateau would have been convenient enough After Blenheim 
and Castle Howard, his next largest palace was probably Fleurs, 
near Kelso Blenheim, however, was a source of great sorrow 
to the kindly dramatist Though parliament had voted for the 
building of It, no provision had been made for the supplies The 
queen while she lived paid them, and then Vanbrugh was left to 
the meanness of the duke of Marlborough and afterwards to the 
insolence of the “wicked woman,” who did her best to embitter 
his life Besides Castle Howard and Blenheim, he built many 
other country mansions, such as Grimsthorpe and Duncombe 
Hall m Yorkshire, Eastbury in Dorsetshire 

In January 1719 Vanbrugh married Henrietta Maria, daughter 
of Colonel Yarborough of Heslington, and four years afterwards, 
at the accession of George I , he was knighted He afterwards 
wrote again for the stage, and the unfinished fragment of the 
Journey to London (completed by Cibber as The Provok'd Hus 
band in 1728) shows that his powers remained to the last as fine 
as ever His married life was mostly spent at Blackheath, very 
probably in “Bastile House” on Maze Hill, repaired in 1904 and 
now known as Vanbrugh Castle His wife died there at a great 
age in 1776, but “Van” himself died on March 26, 1726 m his 
modest town house m Whitehall The site is occupied to-day by 
the War Office Ihe famous epitaph, “Lie heavy on him, earth,” 
is attributed to Abel Evans 

Vanbrugh’s works were edited in 2 voLs, 1893, by W C Ward 
(portraits) Sehei Plays were issued m the Mermaid Series (ed 
A E H Swaen) m 1896 See G H Lovegrove’s Life, Works and 
Influence of Sir John Vanbrugh (1902), Max Dametz’s VanhfUghs 
Leben und Werke (1898), and SwifPs Works (Bohn), xii 80 sq The 
Complete Works of Sir John Vanbrugh (Plays and Letters) edited by 
B Dobree and G Webb (Nonesuch Press, 1928), with introduction by 
B Dobree 

VAN BUREN, MARTIN (1783-1862), 8th president of 
the United States, was born at Kmderhook, N Y , on Dec s, 1782, 
of Dutch descent His father was a farmer and tavern-keeper 
His education was limited to that which could be obtained m the 
common schools and at Kmderhook academy In 1796 he began 
the study of law, completing his preparation in 1802 at New York, 
where he studied under William Peter Van Ness (1778-1826), an 
eminent lawyer and later Aaron Burr’s second m the duel with 
Alexander Hamilton In 1803 he was admitted to the bar and con- 
tinued m active and successful practice for 25 years His prac 
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tice made him financially Independent, and paved the way for his 
entrance into politics New York politics after 1800, the year of 
the election of Jefferson and the downfall of the Federalists, were 
peculiarly bitter and personal The Republicans were divided 
into three factions, followers respectively of George Clinton (and 
later of his nephew, De Witt Clinton), Robert R Livingston and 
Aaron Burr, and such Federahst control as there was from time 
to time after 1799, depended upon coalition with one or other of 
these groups Van Buren, who early allied himself with the Clin 
tonians, served as surrogate of Columbia county from i8o8 to 
1813 In 1812 he entered the State senate, in which his career 
covered two terms (1812-20) In 1815 he became attorney gen- 
eral, an office which he held, still as a member of the senate, until 
1819, when he was displaced to make room for a Federalist He 
had already, m 1808, removed from Kinderhook to Hudson, and 
in 1816 he took up his residence in Albany, where he continued to 
reside until he entered Jackson’s cabinet in 1829 As a member of 
the State senate he supported the War of 1812 He was chosen to 
draft the resolution of thanks voted by the legislature to Gen 
Andrew Jackson after the battle of New Orleans He broke with 
De Witt Clinton m 1813, but nevertheless favoured, m 1817, 
Clinton’s plan for the Erie canal His attitude towards slavery at 
the moment was shown by his vote, in Jan 1820, for a resolution 
opposing the admission of Missouri as a si ive State It is at this 
point that Van Buren’s connection began with so-called ‘’machine 
politics ” a connection which has made his name odious to some 
historians of the period He was a leading member of the “Albany 
regency,” a group of politicians who for more than a generation 
controlled the politics of New York and powerfully influenced 
those of the nation, and who did more than any other agency to 
make the “spoils system” a recognired procedure m national, 
State and local affairs Van Buren did not originate the system 
for it was already well developed when he entered public life, but 
the nickname of “Little Magician” which presently attached to 
him testifies to the skill with which he exploited it 
In 1821 he was elected to the U S Senate in which his course 
was not altogether consistent, though in this respect he is not to be 
judged more harshly than some of his associates He at first 
favoured internal improvements, and in 1824 proposed a con 
stitutional amendment to authonze such undertakings, but the 
next year took ground against them He voted for the tariff of 
1824, then gradually abandoned the protectionist position He 
early recognized the availability of Andrew Jackson, however, as 
a presidential candidate, and after the election sought to bring 
the Crawford and Jackson followers together, at the same time 
strengthening his control as a party leader in the Senate Always 
notably courteous m his treatment of opponents, he showed no 
bitterness either towards J Q Adams or Henry Clay, and voted 
for Clay’s confirmation as secretary of State notwithstanding the 
“corrupt bargain” charge, at the same time he opposed internal 
improvements and declined to support the proposal for a Panama 
Congress In the debate on the “tariff of abominations” m 1828 
he took no part, but voted for the measure in obedience to instruc 
tions from the New York legislature — ^an action which was cited 
against him as late as the presidential campaign of 1S44 Van 
Buren was not an orator, but his more important speeches show 
careful preparation and his opinions carried weight, and the oft- 
repeated charge that he refrained from declaring himself on cru- 
cial questions is hardly borne out by an examination of his sen- 
atorial career In 1827 he was re elected to the Senate and became 
one of the recognized managers of the Jackson campaign 
In 1828 Van Buren was elected governor of New York for the 
term beginning Jan i 1829, and resigned his seat m the Senate 
But on March 5 he was appointed by President Jackson secretary 
of State and he resigned the governorship As secretary of State 
he took care to keep on good terms with the ^‘kitchen cabinet,” 
the group of politicians who acted as Jackson’s advisers, and won 
the lasting regard of Jackson by his courtesies to Mrs John H 
Eaton, wife of the secretary of War, with whom the wives of the 
cabinet officers had refused to associate He did not oppose Jack- 
son in the matter of removals from office, but was not himself an 
active “spoilsman,” and protested strongly against the appoint- 


969 

ment of Samuel Swartwout (178^-1856), who was later a de- 
faulter to a large amount as collector of the port of New York 
He skilfully avoided entanglement in the Jackson C alhoun im 
broglio In the controversy with the B ink of the United States 
he sided with Jackson After the breach betwten Jackson and 
Calhoun, Van Buren was clearly the most prominent candidate 
for tht vice presidency Jackson, in Dec 18 nj, had alrcach 
made known his own wish that Van Buren should receive the nomi 
nation In April 1831 Van Buren resigned ind m August he was 
appointed minister to England, arriving in London in September 
He was cordially received, but m February learned that his nomi 
nation had been rejected by the Senate on Jan 25 The rejection 
was m fact the work of Calhoun, the vice president, when the 
vote was taken enough Of the majority refrained from voting to 
produce a tie and give Calhoun his longed for “vengeance ” No 
greater impetus than this could have been given to Van Buren’s 
candidacy for the vice presidency In May the Democratic con 
vention, the first held by that party, nominated him for vice presi 
dent on the Jackson ticket No platform was adopted, the wide 
spread popularity of Jackson being relied upon to win success 
at the polls Van Buren’s declarations during the campaign were 
vague regarding the tariff and unfavourable to the United States 
bank and to nullification, but he had already somewhat placated 
the South by denying the right of Congress to abolish slavery 
in the District of Columbia without the consent of the slave 
States In the election he received 189 electoral votes while Jack 
son received 219 for president Jackson now determined to make 
Van Buren president in 1836 In May 1835 Yan Buren was unan 
imously nominated by the Democratic convention at Baltimore 
He expressed himself plainly during the canvass on the questions 
of slavery and the bank In the election Van Buren received 170 
electoral votes against 73 for William Henr> Harrison, his prm 
cipal opponent, but the popular vote showed a plurality of less 
than 25,000 m a total vote of about i 500 000 The election was 
m fact a victory for Jackson rather than for \ an Buren 
The details of Van Buren ’s administration belong to the history 
of the United States (see Unitfd States) He took over all but 
one of Jackson’s cabinet, and met with statesmanlike firmness the 
commercial crisis of 1837 No exhibition of ability or courage, 
however, nor yet the most skilful manipulation of the political 
machinery of the party could prevent continued hostility to him 
and to the methods for which he was widely btluved to stand 
Nevertheless, he was unanimously renominated by the Democrats 
in 1840 Charged with being “a Northern man with Southern 
principles ” his nomination obviously failed to arouse enthusiasm 
or even inspire confidence Yet the election of Harrison, the Whig 
candidate was less of a revolution than many affected to think 
On the expiration of his term Van Buren retired to his estate at 
kinderhook, but he did not withdraw from politics or cease to be a 
figure of national importance He confidently expected to be 
nominated for president in 1844 but in the Democratic convention, 
though he had a majority of the votes, he did not have the two 
thirds which the rule of the convention required, md after eight 
ballots his name was withdrawn In 1848 he was af un nominated, 
first by the “Barnburners” faction of the Democrats, then by the 
Free Soilers, with whom the “Barnburners” coalesced, but no 
electoral vote was won by the party In the election of i860 he 
voted for the fusion ticket in New York which was opposed to 
Abraham Lincoln, but he could not approve of President Buch 
anan’s course in dealing with secession, and later supported Lin 
coin He died in Kinderhook on July 24, 1862 His memoirs to 
183 remain unpublished, but an Inqiiirv into the and 

Course of PoltHcal Parties in the United States was compiled 
from it by his sons and published in 1867 
The best biography of Van Buren is by Edward M Shepird in 
the “American Statesmen Senes” (rev ed , Boston 1889) The life 
by George Bancroft (188O) is highly eulo^stic Von Holst’s Omted 
States, MacDonald’s Jacksoman Democracy, Garrisons Wtitward hx 
tension and T C Smith s Parties and Slavery (the last three in the 
“Amencan Nation Series”) give much attention to Van Buren s public 
career The Van Buren mss arc m the I ibrary of Congress See 
abo James Schoulcr, “The Calhoun, Jackson and Van Buren Papers,” 
Mass Hist Soc Proc 2ndscr,vol xviii , p 459-46^ (Boston, 1905) , 
“Correspondence Between George Bamroft and Martin Van Buren,” 
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Mass Hist Sot Proc 3rd ser, vol u, p 38i*-442 (Boston, 1909), 
Eluabcth Howard West Calendar of the Paptrs of Martin Van 
Buren prepared from tht original manuscripts in the Library of 
( ontrtss (1910) , Bernard C Steiner, “Taney s I ettirs to Van Buren 
in 1 860,” Maryland Hnt Ma% vol x, p 15-24 (Baltimore, 1915), 
and * Autobiography of Martin Van Buren, Amer Hist Assoc Ann 
Rep , 1918, vol 2, p 7-808 (1920) , Denis Tilden Lynch Martin Van 
Buren (1929) 

VAN BUREN, a city of western Arkansas, U S A , 5m N L 
of hort Smith, on Arkansas nvtr and lederal highway 64, 
tht county scat ot Crawford county, served by the Fqsco 
ind the Missouri Pacific railways Pop (1920) 5 224 (89% 
native white) Van Buren is on the edge of the coal and gas fields 
of western Arkansas, in a farming and Iruit growing region It 
ships grcit quantities of canteloupes, peaches, strawberries, early 
vegetables, cotton and other agricultural products The city was 
founded in 1838 and incorporated m 1842 
VANCOUVER, GEORGE {c 1758-1798), English navi 
gator, was born in 1758 He entered the navy at the age of 13, 
and accompanied James Cook in his second (i772-*74) and third 
(1776-80) voyages of discovery After serving for several years 
in the West Indies, both under Rodney (his commander in the 
action of April 12, 1782) and under Alan Gardner (1786-89), 
Vancouver, on Gardner’s recommendation, was appointed to com 
mand an expedition to the north west coast of America, to take 
over from the Spaniards the territory they had seized (and subse 
qucntly relinquished) in that region, to explore the coast from 30° 
N round to Cook’s River (or Inlet), to search fur an eastward 
passage to the great likts, and to asccrtiin the true character of 
Juan de Fuca Strut \ incouver, accompanied by Lieutenant 
Broughton, left 1 almouth on April i, 1791 and proceeded by way 
of the Cape of Good Hope to Austriha, where he carefully sur 
vcytd part of the south west coast, especially King George's 
Sound whose value as a hiibour he pointed out He next made 
for Dusky Bay, New Ztalind (which he was the first properly to 
explore), and thence sailing northeast, discovered Opafo islet 
(27' 36' S , 144'’ !«' W ) and on Dec ,0 reached Tahiti, where 
lit wis again joined by Broughton, who meanwhile had discovered 
Chatham ishnd After staying about three weeks at iahiti and 
several weeks at the Hawaiian islands, Vancouver on April 18, 
1792 sighted tht west coast of North America (California, then 
known as New Albion) in 39® 27' N He examined the coast up 
to 52^ 18' N with minute care, surveying all inlets, discovering 
the Gulf of Georgia, and circumnavigating Vancouver islind 

After another visit (Feb -March 1793) to the Hawaiian islands, 
m whose races and affairs he took great interest, Vancouver re 
sumed his exploration of the American coast in April, surveying 
noith to 56“’ N, and south (past the Spanish Californian settle 
nunts) to 35® N During a fresh stay at the Haw man islands 
()m-Mirch 1794) Vancouver accepted their submission to Great 
Britain, but his annex ition seems never to have been officially 
ratified Quitting the group again in March 1794, Vancouver 
silled, by Chernigov island and Kodiak island to Cooks inlet, 
which wis now proved to be no river After a fresh survey of 
much of the coast north of San Francisco Vancouver set out 
homewirds via Cape Horn ind St Helen i in Oct 1794 On the 
way he nude a canful examination of Cape St Lucas the south 
ern point of Lower California, the Galapagos islands and some 
other points He reached the Thames on Oct 20, and immediately 
set about the preparation of his narrative, but he died at Peters- 
ham in Surrey on May 10, 1798, before he had completed his task 
His brother John issisUd by Captain Puget, published the com 
plete record in 1 798 

Set 4 \ oyage of Discovery to the North Pacific Ocean and round 
the World tn ijQo-oi under Captain George Vancouver, 

S volh (1798), with an atlas of maps and plates 

VANCOUVER, British Columbia, fourth city of Canada 
and Its chief port, situated on the south side of Burrard inlet, 
had a population m the city proper of 117,217, including about 
10 000 Orientals, in 19'*! The growth of the city dates from the 
coming of the ( anadian Pacific railway m 1885, and the increasing 
Oriental trade and the shipping of wheat to Europe by way of 
the Panama ( mal have rcvoluhonized the status of the port in 


recent years In 1912 there were no shipments of gram or flour 
but m 1926, 45,229,906 bu of wheat were exported In 191a, 
9,382 vessels entered, and m 1926, 19,767, the largest tonnage of 
any Canadian port The wheat storage capacity of the port is now 
very large, and the whole crop of Alberta can be handled The 
export trade is particularly active when the Great Lake ports are 
closed by ice Timber, canned and salt fish, flour, and apples are 
other important articles of export There were 498 industrial 
establishments m 1926, including a number of foundries, fish 
canning and curing and oil works shingle, saw, paper, and pulp 
mills, sugar refineries, breweries and shipbuilding yards 
Ihe harbour is one of the finest natural harbours in the world, 
and large improvements, including three new piers have been 
made m recent years The port is a terminus of the Canadian 
Pacific and Canadian National railway systems, and of the 
British Columbia electric railway company's line The Pacific 
Great Eastern line, serving the country north of Howe Sound, 
IS designed also to terminate at Vancouver Fifty steamship lines 
run to Japan, China, Australasia, Honolulu, San Francisco, 
Alaska, etc Industrial development is also proceeding rapidly 
especially on Granville Island, a large b’oek of reclaimed land 
near the business district South Vancouver is a separate munici 
pality, mainly industrial with a population of 32,267 in 1921 
North Vancouver on the north shore of Burrard inlet, nearly 
2 m from the centre of the city, had a population of 7,652 in 
1921, and is connected by bridge and railwiy with Vancouver 
proper Point Grey, with a population of 13 736 is a growing resi 
dential suburb to the south and west of Vancouver, and contains 
the University of British Columbia which has absorbed the British 
Columbia branch of McGill university The still newer munici 
pality of West Vancouver adjoins North Vancouver 
VANCOUVER, a citv of south western Washington USA 
at the head of deep water navigation on the Columbia river (here 
crossed by the Interstate highway bridge, 3 531 ft long), 8 m N 
of Portland the county seat of Clark county It is on Federal 
highways 99 and 830, has a large import, the Portland base of 
the Pacific coast airmail service, and is served by the Great 
Northern, the Northern Pacific, the Spokane, Portland and Seattle 
and the Union Pacific railways, electric trolley and motor stage 
lines and ocean and river steamers The population was 12,63/ 
in 1920 (86% native white) and was estimated locally at 17,500 
in 1928 It IS the trading centre for large lumber operations, 
and for one of the most diversified agricultural districts of the 
State, noted for its prunes, filberts, walnuts, small fruits, poultry 
and dairy products The traffic of the port is growing rapidly, and 
in 1927 included 87,733,033 ft of logs rafted in to the city’s 
mills and 72,770,000 ft of lumber shipped out The manufactures 
(valued at $5973,728 m 1925) are chiefly lumber and lumber 
products, paper, dried and canned fruits, fruit juices and syrups 
dairy products, furs, logging machinery and linen twines and 
fabrics The State schools for the deaf and the blind are within 
the city limits Adjoining it on the east is Vancouver Barracks, 
one of the principal U S army posts on the coast (established 
1849) P'S polo and flving fields adjoin the commercial aviation 
field Vijneouver is the oldest city of Washington It was 
founded in 1825 by Dr John McLoughlin, chief factor of the 
Hudson’s Bay Company, who built a stockade (Ft Vancouver) 
on a site now included in the military reservation, and it was 
one of the company s important trading posts until 1846, when it 
was taken over by the United States The village became the 
county seat in 1854 and was chartered as a city m 1889 
VANCOUVER ISLAND) the largest of an archipelago of 
innumerable islands which fringes the Pacific coast of Canada, 
being at the same time the largest island on the west coast of 
North America It forms part of British Columbia Pop (1921), 
116,730 It extends from 48® 20' to 51® N and from 123® to 
128® 30' W , and IS thus 285 m long and from 40 to 80 m wide, 
with an area of about 20,000 sq m It is bounded on the south by 
the Strait of Juan de Fuca, and is separated from the mainland 
of the province by the Strait of Georgia and Queen Charlotte 
sound A partially submerged range of mountains, which has 
been termed the Vancouver range, runs parallel to the coast of 
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British Columbn, a portion of this range forms Vancouver 
island, and it again rises above the level of the sea farther north, 
forming the Queen Charlotte islands The coast line is generally 
precipitous The west coast is much broken by bays and inlets — 
the transverse valleys of the sunken range — ^which penetrate far 
inland Among these may be mentioned the Alberni canal, which 
IS 20 m long with a fine harbour at its head, and the city of Port 
Alberm (pop in 1921, 1,056), served by the Esquimalt and 
Nannmo railway Nootka sound, 6 m wide, and sending three 
arms inland, as well as Clayoquot, Esperanzi, Kyuquot and 
Quatsmo sounds, also penetrate deeply into the island The gen- 
eral height of the mountain range on Vancouver island is from 
2,000 to s,ooo ft , Victoria peak is 7,484 ft high 

There are extensive beds of coil, especially on the cast coast, 
which are mined at Nanaimo, Connox, Ladysmith and other 
points, and there are large iron deposits Copper is also mined 
at Tyce and smelted at Ladysmith The island is covered with 
dense forests, which yield immense supplies of magnificent tim- 
ber constituting with the coal field and fisheries the chief re 
sources of the island There ire some level tracts on the south- 
east coast, as well as in the narrow, well watered valleys of the 
interior wluch attord excellent agricultural land on which cereals 
of all kinds as well as all the fruits of the temper ite zone flour- 
ish, and which art also suitable for raising sheep and cattle The 
climate of Vancouver island, especially in the south, is wonder 
fully mild for the latitude 

VANDALS, a term used by early writers only as a collective 
designation for a group of Teutonic tribes including, according 
to Pliny the Burgundi ins anil the Coths I he \ and iIs as i separate 
people figure in the eirlicst legends both of the Goths and the 
lombirds and first c inie into contict with the Romms during 
the Msicomannic War In the time of Aurelnn they invaded 
Pinnonn, and during the reign of Probus we find them fighting 
in Dicia In the time of Const mtine I, according to Jordanes, 
they suffered a great defeat at the hands of Gcbcnch king of the 
(lOths, their own king Visinnr being killed and the survivors 
were allowed by the Romans to settle m Pmnonia 

Invasions — In ad 406 they moved westward according to 
some writers at the instigation of Stilicho, who is himself said to 
have been of Vindil origin, and crossing the Rhine at Mainz 
proeeeded towards Gaul 

Owing to defeat at the hands of the Franks the Vandils could 
not settle in Giul and in 409 their king Gunderic led them across 
the Pyrenees They appe ir to have settled in Spam in two detach- 
ments One, the Asdingian Vandals, occupied Galicia, the other, 
the bilingian, Andalusia The Sihngiaii Vandals were well nigh 
exterminated during the next 20 years but their Asdingian breth- 
ren 111 irchcd across Spain and took possession of Andalusia In 
428 or 429 the whole n ition set sail for Afnea, upon an invitation 
received by their king from Bonifacius, count of Africa, who 
had fallen into disgrace with the cour^^ of Ravenna Gunderic 
was now dead, and supreme power was m the hands of his 
bastard brother Gaisent who w is for 50 years the terror of Con- 
stantinople and Rome I^robably m the month of May 428, he 
assembled all his people on the shore of Andalusia, and numbering 
the males among them from the greybeard down to the newborn 
infant found them to amount to 80,000 souls The nation was 
transported to Africa m ships supplied by Bonifacius Although 
he soon returned to the Imperial allegiance only three cities of 
Roman Africa — Carthage, Hippo and Cirta — remained untaken 
by the Vmdals by May 4^0 At length (Jan 30, 435) peace 
was made between the emperor Valentinian III and Gaisenc 
The emperor was to retain Carthage and the small but rich pro- 
consular province m which it was situated, while Hippo and the 
other six provinces of Africa were abandoned to the Vandal 
Gaisenc observed this treaty no longer than suited his purpose 
On Oct 19, 439 he suddenly attacked and took Carthage The 
Vandal occupation of this great city, the third among the cities 
of the Roman empire, lasted for 94 years Gaisenc seems to 
have counted the years of his sovereignty from the date of its 
capture Henceforward he made of Carthage a pirate’s strong- 
hold, whence he issued forth, like the Barbary pirates of a later 


day, to attack, as he himself said ‘ the dwellings of the men with 
whom God is angry, leaving the question who thosL men might 
be to the decision of the ek meats Almost alone among the Itu 
tonic invaders of the empire he set himself to form i poweiful 
fleet, and was probably for 30 years the kading mantmie power 
m the Mediterranean Gaisent s celebrated expedition agimst 
Rome (455) undertaken in response to tht fill ol Eudoai 
widow of Valentinian, was only the grt itest ot his m inuding 
; exploits He took the city without dithcully ind for 14 d ivs in 
a calm and business like manner, emptied it ol ill its movable 
wealth Eudocia and her two daughters wire rirritd into ( ip 
tivity 

Empire and Defeat — There does not sttm to be m the story 
of the capture of Rome by the Vandals any justification for the 
charge of wilful and objectless destruction of public buildings 
which IS implied in the word “vandalism ” It is prob ihk that 
this charge grew out of the fitrte persecution which was carrud on 
by Gaisenc and his son against the Catholic Christians The 
bishops were almost umversilly banished and the c ungrcgations 
were forbidden to elect their successors so thit the greater pirt 
of the churches of Africa rem lined ‘ widowed for a whole gtner 
ation In 476 at the very close of Gaisent s lift by a tre ity eon 
eluded with the Eastern emperor, the bishops were permitted to 
return There was then a short lull in the persecution but on 
the death of G useric (477) and the accession of Hunncnc it 
broke out again with greater violence than ever 
On the death ot Hunneric (484) he w is suecceckd by his cousin 
Gunthimund Gaisenc having established seniority among his 
own descend ints as the law of succession to his throne Guntha 
mund (484-96; and his brother Thrasimund (496-52 O though 
Arnns abated some of the rigour of the [persecution, and mam- 
tuned the external credit of the monarchy On the deith ot 
Thrasamund, Hildenc (523-^1), the son of Hunncnc and Eudo 
cia, at length succeeded to the throne He adhered to the creed 
of his mother rather than to that of his father, ind in spite of a 
solemn oath sworn to his predecessor that he would not restore 
the Catholic churches to their owners, he at once proceeded to do 
so and to recall the bishops Hildcnc, elderly, Catholic and timid, 
was very unpopular with his subjects and ifter a reign of eight 
years he was thrust into prison by his eousin Gelimer (531-534) 
llie wrongs of Hilderic, a Catholic with the blood of the em 
peror Theodosius m his veins, atforded to Justinian a long coveted 
pretext for overthrowing the V indal dominion A great expedition 
under the command of Belisinus reached Africa in the beginning 
of Sept 533 A large force of Vandals was then occupied m 
Sardinia under Gelimer s brother Tzazo, and the landing of Bell 
sanus was entirely unopposed He marched rapidly towards 
Carthage and on Sept 13 defeated Gelimer at Ad Decimum, 10 
m from Carthage Next day he entered Carthage and ate the 
feast prepared in Gelimer’s palace for its lord Bclisanus, how 
ever, was too late to save the life of Hildenc, who had been slam 
by his rival’s orders as soon as the news came of the landing of 
the imperial army On the return of Tzazo from Sardinia a force 
was collected tonsiderably larger than the imperial armv but the 
Vandals were defeated and Gelimer took to flight He took refuge 
m a mountain fortress called Pappua on the Numidian frontier 
and there, after enduring great hardships in the squalid dwellings 
of the Moors, surrendered to his pursuers m March 534 The 
well known stones of his laughter when he was introduced to 
Belisanus, and his chant, “Vanitas vimtatum” when he walked 
before the triumphal ear of his conqueror through the streets of 
Constantinople, probably pioint to an intellect disordered by his 
reverses and hardships The Vandils who were earned captive 
to Constantinople were enlisted m five squadrons of cavalry and 
sent to serve against the Parthians under the title “Justiniani 
Vandali ” Four hundred escaped to Africa and took part m a 
mutiny of the imperial troops, which was with difficulty quelled 
by Bclisanus (536) After this the Vandals disappeared from 
history The overthrow of their kingdom undoubtedly rendered 
easier the spread of Saracen conquest along the northern shore of 
Africa in the following century (FGMB TH) 

Bibliography — Phnv, Natural Historv iv 99 Tacitus Germanm 
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cc 2, 4?, Ptolemy, li c it, §8 i8ff, Julius Capitolmus, Db BbUo 
M arcomanmco, 17, Vopiscus, Probus, 18, Dexippus, hxcerpiat pp 19 
ff (Bonn), and Jordanes, 4, i6, 22, Procopius, De Bello VandaltcOf 
a first rate authorit> for contemporary events, must be used with 
caution for the history of the two or three generations before his 
time The chroniclers Iditiub, Prosper and Victor Tunnuncnsis supply 
some facts and for the persecution of the Catholics Victor Vitensis 
and the Vila Au^uUmi of Posidius may bt consulted bee also L 
Schmidt, Ceschtchle dcr Wandakn (Leipzig, 1901) 

VANDAMME, DOMINIQUE RENfi, Count (1770- 

1830), Prench soldier, was born at Cassel, near Dunkirk, on 
Nov 5, 1770 He enlisted in the army in 1786, served m Mar- 
tinique in 1788 and on returning to 1 ranee entered into the RevO’* 
lutionary movement, raising a company of light infantry He 
was rapidly promoted and after Hondschoote he was made gen- 
eral of brigade, serving m the Low Countries (1794)* on the Rhine 
(179s) and in Germany (1796) In 1799 ht was promoted gen- 
eral of division, and served m Holland, Germany and Switzerland 
He was a devoted servant of Napoleon In 1805, for his leader- 
ship at Austerlitz, he was given the Grand Eagle of the Legion 
of Honour, and m 1806-07 he commanded a small corps of the 
Grande ArtnSe which redueed the Silesian fortresses In 1808 he 
was made count of Unebourg In 1809 he served^ in the Eckmuhl 
campaign, but m 1812, while commanding the Westphalian con- 
tingent he quarrelled with King Jerome Bonaparte and returned 
to France He returned to the army in 18x3, but his corps, sent 
against the line of retreat of the Allies at the battle of Dresden, 
was surrendered at Kulm (See Napoleonic Campaigns ) At the 
end of the war he was forbidden to enter Pans When Napoleon 
returned Vandamme joined him and was made a peer of France 
and placed at the head of the III corps m the Army of the 
North (Sfc Waiirloo Campaign ) The Restoration first im- 
prisoned and then exiled him He died at Cassel on July 15, 1830 

See Du Casse, J e Giniral Vandamme et sa correspondance 

VANDERBILT, CORNELIUS American 

capitalist, was born near Stapleton, Staten island (NY), on 
May 27, 1794 At the age of 16 he bought a sailboat, in which he 
carried farm produce and passengers between Staten island and 
New York, in 1813 carrying supplies to fortifications in New 
York harbour and the adjicent waters, and m 1817-29 he was a 
captain on a steam ferry between New York and New Brunswick 
He developed an extensive carrying trade along the coast in a 
fleet which became so large as to win for him the popular designa- 
tion of “Commodore " In 1849 he got from the Nicaraguan Gov 
ernment a charter for a route across the isthmus In iSs'J-fii he 
operated a freight and passenger line between New York and 
Havre In 1857-62 he sold his steamships and turned his atten- 
tion to railways In 1857 he became a director, and in 1863 presi- 
dent, of the New York and Harlem Railway 

He then acquired a controlling interest in the Hudson River 
Railway, of which he became president in 1865, and m i868 he 
became president of the New York Central (between Albany and 
Buffalo), which m 1869 he combined with the Hudson River 
Road, under the name of the New York Central and Hudson River 
Railroad His acquisition of the Lake Shore and Michigan South- 
ern Railway m 1873 established a through line between New York 
and Chicago At the time of his death (m New York city on Jan 
4 1877) he controlled the New York Central and Hudson River, 
the I akt Shore and Michigan Southern, the Harlem, and the 
Canada Southern railwiys, and had holdings in many others He 
endowed \ anderbilt university 

Ills eldest son, William Henry Vanderbilt (1821-1885), 
was born m New Brunswick (N J ), on May 8, 1821 He was a 
clerk m a New York banking house from 1839 to 1842 In i860 
he was appointed receiver of the Staten Island Railway, of which 
ht was elected president m 1862, and which he brought into con- 
nection with New \ ork by means of a line of ferry boats He 
became vice president of the Hudson River Railway in 1865, vice 
president of the New York Central and Hudson River Railroad m 
1869 and president m June 1877, succeeding his father as presi- 
dent of the Lake Shore and Michigan Southern the Canada South- 
ern, and the Michigan Central railways He died in New York 
City on Dec 8, 1885 


William Henry's eldest son, Cornelius (1843-1899), became 
assistant treasurer of the Harlem Railway in 1865, and treasurer 
in 1867, in 1877, after the death of his grandfather, he was elected 
first vice president of the New York Central, and in 1878 became 
treasurer of the Michigan Central and vice president and treas^ 
urer of the Canada Southern In 1883 he became chairman of the 
boards of directors of those two systems 

See W A Croffut, The Vanderbilts and the Story of thetr Fortune 
(Chicago, 111 , 1886), D W Cross, The Railroad Men of America.’’ 
m Magazine of Western History ^ vol vm (Cleveland, Ohio, 1888), 
and Burton J Hendrick, “The Vanderbilt fortune,” in McClure* s 
Magazine, vol xxxil (1908-1909) 

VANDERGRIFT, a borough of Westmoreland county, 
Pennsylvania, U S A , on the Kiskimminetas nvtr and the Penn 
sylvania railroad, 20 m NE of Pittsburgh Pop (1920) 9,531 
(85% native white) It is in a farming and toal mining region, 
which also has gas wells, and the borough manufactures sheet iron, 
tin plate and other commodities 

VANDERLYN, JOHN (1776-1852), American artist, was 
born in Kingston (N Y ), on Oct 15, 1776 He was employed by 
a prmt seller in New York, and was first instructed in art by 
Archibald Robinson (1765-1835), a Scotsman who was after 
wards one of the directors of the American Academy He copied 
some of Gilbert Stuart’s portraits, including one of Aaron Burr, 
who placed him under Gilbert Stuart as a pupil In 1796 Vander 
lyn went to Pans, and in 1805 to Rome, where he painted his 
picture of “Manus amid the Rums of Carthage,” which was 
shown in Pans, and obtained a gold mtdal there This success 
caused him to remain m Pans for seven years, during which time 
he prospered greatly In 1812 he showed a nude “Anadne” (en- 
graved by Durand, and now in the Pennsylvania Academy), 
which increased his fame When Aaron Burr fled to Pans, Van- 
dtrlyn was for a time his only support Vanderlyn returned to 
America in 1815, but did not meet with success, he worked very 
slowly, and neither his poitrails nor various pinorima which he 
exhibited brought him any considenble financiil return In 1842, 
through friendly influences he was commissioned by Congress to 
paint “The Landing of Columbus” for one of the panels in the 
rotunda of the Capitol at Washington Going to Pans, he cm 
ployed to assist him a French artist, who, it is said, did most of 
the work He died at Kingston (NY ), on Sept 23, 1852 
VAN DER STAPPEN, CHARLES (1843-1910), Belgian 
sculptor, was born m Brussels, September 1843 first contri 
bution to the Brussels Salon was “The Faun’s Toilet” of 1869, 
and after this he soon became recognized as the leader, along with 
Paul de Vigne, of the new Belgian school of sculpture which, while 
remaining true to life, drew inspiration from Greek art and the 
Italian renaissance Examples of Van der Stapj.>en’s decorative 
sculpture are seen in the decoration on the Palais des Postes, Brus 
sels (1872), the pediment “Orchestration” for the Conservatoire 
de Musique, and the noble bronze group, “The Teaching of Art,” 
on the faqade of the Palace of Fine Arts, Brussels He also exe 
cuted the statues for the Alhambra Theatre and the caryatides for 
the house of the architect M de Curte (1874) His best known 
monuments are those to “Alexandre Gendebien” (1874) and 
“Baron Coppens,” at Sheel (1875) 

See Charles van der Stappen by Camille Lemonnier, Les Artistes 
beiges coniemporams (1896) by E L de Taeye, The Renaissance of 
Sculpture in Belgium, by O G Destr6e (London, 1895) , Charles van 
der Stappen, by A Goffin (1911) 

VANDERVELDE, EMILE (1866- ) Belgian states 

man, was born on Jan 25, 1866 at Ixelles near Brussels He stud 
led law at Brussels university ind in 1885 his doctorate in 
social science In the following year he joined the Belgian Labour 
Party and soon became its acknowledge leader He first entered 
parliament m 1894 as Socialist member for the Charleroi constitu- 
ency, but after 1900 was returned continuously by Brussels In 
the chamber he achieved both influence and prestige and played 
a prominent part in the struggle to attain universal suffrage, a 
struggle which resulted m more than one national general strike 
Gn the outbreak of the World War, Vandervelde devoted himself 
to the problems of national defence, the liberation of his invaded 
country and in Aug 1914 was summoned to join the Government 
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as itiiiuster of state, later becoming member of the cabiflet At the 
time of peace negotiations and the signing of the Versailles Treaty, 
he used his influence to obtain the insertion of labour clauses, 
relating especially to the eight-hour day As minister of justice in 
the “Liberal Catholic Socuhst’^ cabinet formed after the war, 
Vandervelde effected great humanitarian and scientific reforms m 
the prison system After the important successes achieved by the 
Labour Party at the general elections of 1925 he entered the 
“Socialist-Cathohc Coalition” cabinet as mimster for foreign 
affairs and played an important part m negotiating the Locarno 
Pact in 1925, which he signed on behalf of Belgium He retained 
the portfolio of foreign affairs m M Jaspar s ministry of “National 
Unity ” He had come to be regarded abroad as well as in Belgium 
as essential in Belgian iorcign policy, partly because of his success 
at Locarno and the high esteem in which he was held by his for 
eign colleagues at Geneva But he was constantly subjected to 
criticism because of his genuine internationalism, and early in 
1927 he had some difficulty m soothing his non Socialist cntics 
In internal politics he fought for a reduction of the term of mili- 
tary service to six months and thorough reorganization of the 
army system This attitude of the Socialist members of the Jaspar 
cabinet was the immediate cause of its fall, it was reorganized by 
Jaspar without the p irticipation of Vandervelde and the Socialists 

Considered by some to be the most powerful Socialist orator m 
the French language since the death of Jaur^s Vandervelde has 
played a very conspuuous role in all the mternational Socialist 
congresses since the beginning of the present century In 
1924 Vandervelde was made professor of political economy at the 
University of Brussels 

Bibliography — Among his works are Le soctahstne en Belgtquet 
with J Dtstiec (i8()S), /f ( ollec twumi et Involution mdustrielle 
(1900, trans by R P Farley 1907) , Essats sur la qutsUon agraire en 
Belgique (1902) , La Belgique et le C un^o (191J) , la gr^ve ginlrak en 
Belgigue, avrtl loi^ (1914) » Le wcialisme conlre intat (igi8) , R^ali 
saitons wcuihste^ (1923), Le parti ouvner bilge, iSS^^igss (192*?) 

VAN DER VLUGT, W (1853- ), Dutch professor of 

jurisprudence, was born on March 12, 1853, and educated at 
Haarlem and at Leyden university He was appointed professor 
of the philosophy and the encyclopaedia of jurisprudence at Ley 
den university and was named emeritus professor on his retire 
rnent in 1923 He sat for four years (t902*-o 6) in the second 
chamber of the St ites General 

His numerous publications include Transvaal versus Great 
Britain (1S89), Question des lies d* Aland (1921), and a 
number of lectures, addresses and articles for various periodicals 
In 1925 was published part of an introductory volume to his 
lectures on the encyclopaedia of jurisprudence 
VANDEVELDE or VAN DE VELDE, name of a family 
of Dutch artists active during the 17th century The most notable 
members were — 

Adrian Van df Veidi (1636-1672) landscape and animal 
painter, born at Amsterdam m Nov 1636 He was a son of 
Willem Van de Veldt I (go) He was trained m the studio of 
Jan Wyhants, where he made the acquaintance of Philip Wouwer- 
man, who seems to have hcltx^d him with his studies of animals 
He was employed by his master to introduce figures into his 
landscapes, and he rendered a similar service to Hobbema, Ruys- 
dael Vtrboom and others, for he knew well how to subordinate 
the figures and make them take their place in landscape composi- 
tions His favourite subjects arc scents of open pasture land with 
sheep, cattle and goats, admirably drawn and with clear, silvery 
colouring He also punted a few excellent winter scenes with 
sLaters, and executed a Passion senes for the Spmhuiskerk at 
Amsterdam (now in the parsonage of the Augustinian church 
“De Ster”) In addition to his paintings, of which de Groot 
catalogues 587, he made about 30 etchings, they are distinguished 
by a pleasing tonality, and by delicacy and certainty of touch 
He died at Amsterdam on Jan 21, 1672 

Jan Van df Vcldf II (1593-after 1641), an engraver who 
excelled in portraiture, genre and biblical scenes, and views of 
towns and landscapes There are 429 engravings by him extant 
He was a brother of Willem Van de Velde I (9 v ) 

WiLtRM Van de Veioe I (t6ii*‘I 693), a celebrated draughts 


man of ships, bom at Leyden He was employed by the Dutch 
Government to depict sea fights and for that purpose xccom 
pamed the Dutch fleet during the war with England He went to 
England in 1672 with his son, Willem Van di Vilde II (1633- 
1707), a native of Amsterdam, and pupil of his father and ot the 
marine painter, Simon de VUeger Both artists were cmplo\ed by 
Charles II , and afterwards by James I at a silarv of iioo each 
‘for taking and making draughts of sea fights ’ the son s part 
being to reproduce m colour the drawings of the father Willem 
the elder died at Greenwich in 1693 His epitaph in St James’s 
church records that he was ‘a painter of sea fights to their 
Majesties ” Willem the voungtr was made court punter m 1677 
His first works represent views off the coast of Holland, with 
Dutch shipping He died m London on Apnl 6, 1707 
VAN DE VELDE, HENRI (1863- ), Belgian architect, 

was born at Antwerp m 1863 After studying in Brussels he went 
m 1892 to Pans where he interested himself in contemporary artis 
tic movement At the beginning of the 20th ccnluiy he spent some 
considerable time in Germany where he founded the present 
Dessaucr Bauhaus at Wtimar He built m that country the Fak- 
wang museum, Hagen (1901 ) , the Haus Esche C he mint/ (1903), 
the interior decoration ind furniture of which he also designed, 
the Kunstgcwcrbliches Institut, Weimar (iqo6) the Ernst Abbe 
monument Jena (1910) and the Werkbund the itre, Cologne 
(1914) During this period he interested himsdf very deeply in 
decorative art, and is now director of the Institute of Decorative 
Arts in Brussels, and professor at the bmvcrsity of Ghent 
Although Van de Velde has been markedly receptive and encour- 
aging to new ideas and tendencies, his own work is not only loosed 
from tradition but singularly personal and unaftteted by con 
temporary doctrine His publications include Dc Renaissance tn 
moderm n Kunstgemrbi (1901 ) and Dtr Neue Stil im Franktetch 

(1925) 

See G A Platz, Baukunst der neuesten Zeit (19'’ 7) 

VAN DYCK, SIR ANTHONY (1599-1041) Utmish 
painter, was born m Antwerp on March 22, 1599 1 hough the 
name of Van Dvck is frequently met with in the list of Antwerp 
painters, Anthony’s pedigree cannot be traced beyond his grand 
parents, who were silk merceis ot some standing He was the 
seventh of twelve children of Frans Van Dyck, an Antwerp 
merchant His mother, Maria Cupers who died when he was 
eight years of age, attained a certain degree of excellence in art 
needlework The boy was little over ten when he was apprenticed 
to Hendrick Van Balen the painter of many delicate little pic- 
tures and the master of bnyders Irom a document in the state 
paper office at Brussels, relating to a lawsuit between a picture 
dealer and an Antwerp churchm in which arose out of the sale, 
m 1660, of a senes of Apostles’ heads ascribed to Van Dvck it 
appears that as far hack as 1615 Van D\ck had worked inde 
pendently with pupils of his own and that his pictures were 
greatly valued by artists and im licurs Professor W^oermann has 
identified several of the Apostles’ heads here spoken of with 
some paintings in the gallery at Dresden Other probably be 
longing to a second senes executed by pupils and retouched by 
the master are in the possession of Eirl Spencer at Althorp 

Early Works — Befoie he was mntteen (lebruarv 1618) Van 
Dyck became a full member of the Antwerp gild ot punters and 
some idea of his ability at the time may be gamed from the 
excellent portraits of an old lady and gtiilleman formerly 
ascribed to Rubens in the Dicsden gallery But the same ad 
miration cannot be accorded to the cirhest religious composition 
known to have been painted b> him — “Christ falling under the 
Cross,” in St Paul’s at Antwerp At first sight it seems also 
that with him as with most other Flemish painters of the period 
every conception, whether sacred or profane needed to be cast 
m the mould of Rubens It would be too much however to assert 
that Van Dyck at this time stood under the guidance of that 
master their association, indeed, does not seem to have begun 
until 1619, and Bellori (1672), who got his information from 
Sir Kenelm Digby, Van Dyck’s bosom friend tells us that he. 
was first employed m making drawings (probably also chiiros- 
curos) for the use of the great master’s engravers and that 
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among works of the kind ont of the first was the Battle of 
the Amazons” (i6rgj 

In 1020 Van I)>ck was working with Rubens, for on March 
20, in making arringcments with the Antwerp Jesuits for the 
decoration of their church, the master is allowed to avail himself 
of his pupils assistant e and obtains for him the promise of a 
picture Van D>ck left foi Lngland m the autumn of 1620 
Ihert IS (vidcncc in the order books of the exchequer of Van 
i)>cks pu sente in London till the end of I^ebruar> 1621 
What Van Dyck did in London is not known fhat he was at 
tht tune a portrait painter of the rarest merit may easily be 
sten trom the portrait of ‘ Van der Geest in the National Gallery 
(London), and from his own hkenesses of himself when still quite 
\oung and beardless in the National Gallery, in the Pmakothek at 
Munich and, as Tans, in the Wallace Collection 

Residence in Italy — V^an Dycks next journt> wis to Italy 
He left Antwerp on Oct 3, 1621, and arrived at Genoa on Nov 
21 Though V in Dyck unquestionably first became acquainted 
with the masterpieces of the great Venetian colourists in Rubens s 
aielter, most of the pictures which were formerly ascribed to his 
larlicst period probably date from the >cars ot his Italian journey 
In lact studies for some of them can be tound in the Chatsworth 
sketch book Among these early works arc the ‘ Martyrdom 
of St Peter” (Brussels), the Crowning with Thorns (Berlin) 
md the “Betrayal of Christ” (Madrid a replica formerly Lord 
Methuen s is now in America) A sketch of the same subject 
IS at Doughtv House Richmond ), “St Martin dividing his 
Cloak’ (Windsor Castle) — a magnificent production On a re 
duetd scale and with the omission ot two or three figures, the 
St Mirtin” U Savciiihcm church is i reproduction of the pic 
turc at Windsor C istle 

With the exception ot a short visit lo Antwerp at the time 
of his fathers death in 162 Van D>ck spent the next five >c irs 
m Italy There can be no doubt as to the great influence exerted 
by the works of Titian Paul Veronese and other masters of the 
Venetian school in the development ol his genius still the mdi 
vidualit> of the painter remains a striking fciture of what ma\ 
be termed his It ilnn works espccnlh portraits Their peculiar 
ehm icier seems to originate evtn more in th( stiteliness of his 
sitters thin in an> dtsin to follow individuil jiredileetion or pre 
vailing fashion It is ditficult to trace with certainty the course 
of the artist s tra\cls m Itily He made i prolonged stay at 
Venice, at Rome he resided with Cirdinal Guido Bentivoglio 
who had been papal nuncio in Flanders fiotn 1607 to 1617 lor 
this pitron were painted several import int woiks the most n 
nowned being the pit! ue s own portiait novv in the Pitti Palace at 
Horenee Another work was i Crucifixion spoken of by Bellori 
— but which cinnot bt Kkntdud with ccrtaintv among the mmy 
leplicas of the subjtit tvisting it Antwerp ( tnoi Vienna and 
Munich H( also jiaintul religious siibjtits and portrnts such 
IS the fiortrait ol Duquesnov Inttir known is I nmmmgo the 
t imous sculptor and (host ot Sir Robert Shirk v ind his wilt in 
I’trsnn ittirc In the compiin oi I ul\ Vriindi 1 he travelled to 
liinn but he wis eager to reieh (renoi here h^ piobibl\ punted 
the portrnts of luke and ( orntliH de VV lel now in the Pmacoteca 
C ipitolmi It Rome (a monochrome nplie i it ( isstl) Genoa can 
still hoist of a good number of his most attrutive productions, 
portraits of the beautiful ladies and haughty cavillers of the noble 
houses of Dorn Bngnole Sale Palhvuuii Balbi, Cattaneo, 
Spinola Lomiridmi and Gnmddi It would scarecl> be possible 
to spe ik too highly of such works as the portrait of the lady in 
white sitin ind the Durizzo children at the Durazzo Palace, 
the Hilbi children from Panshanger now lent to the National 
Gallerv the Mirehcsi Bilbi iormtrK at Dorchester House the 
equally bciutiful jKirtraits of the Lommelim and of the knight 
in black irmour, buff jickct and boots m the Scottish National 
Gallery at Edinburgh or the Marehesa Bngnole Sale (Warwick 
Castle) Van Dyck’s Genoese portraits are remarkable for their 
richness of tonality and what might be called royal splendour 
perhaps never before attained m works of the kind This we 
max suppose to have had its origin, not only m his recent study 
of Titim but also in decorative necessities — the size of the 


palatial gifilenes and the rich hues of the Genoese velvets, on 
which these portraits were to find their place, obliging the painter 
to find a most uncommon strength of contrast In Italy, more 
over, he found those gorgeous backgrounds — flowing draperies, 
beautiful gardens, ornamental pillars, marble terraces and balus- 
trades — which elsewhere must be regarded as fictions merely 
Here, finally, he was called upon to paint some of his grandest 
equestrian portraits and the often recurring grey steed with 
flowing mane (an admirable study of which belongs to Lord 
Brownlow) Was first emplo>ed for the portrait of Antonio Giulio 
Bngnole (still at Genoa) As with Rubens Titian seems to have 
been paramount in V an Dyck s regard We know he possessed 
copies of the master s best works, and several little sketches m 
the British Museum and m the Chatsworth sketch book bear 
proof of his devout study of the great Venetian Some of Van 
Dvck s earlier paintings, religious and mythological — the “Tribute 
Money” (Pala/zo Bianco) Holy Family” (Turin) Virgin and 
Saints” (Louvre), ‘VTrgin ’ (Grosvtnor House) are certainly 
Titianesque m the extreme 

In 1624 Van Dyck sailed from Genoa to Palermo and there 
painted several persons of rank, including the viceroy Emmanuel 
Philibert of Savoy While in Sicil> he became acquainted with 
th( fiainter Sofonisba Anguisciola (or Angussola) who was then 
ninety six years of age and blind, and he wis wont to say that 
he had received more valuable information from a blind woman 
thin from miny a seeing man There is a ‘ V 11 gin and Child’ b> 
Van Dyck at S Caterma in Palermo and a Virgin and Child 
with Saints m the same citv Bellori tells us that plague com 
pelled him to leave ibruptl) taking with him an unlmishcd pu 
ture of St Rosaln completed in Genoa Ihe composition was 
repeated in Antwerp lor the Bachelors Brotherhood, a picture 
now in VTenna V in Dvck most probably remained in Genoa till 
1626, md here in ill likelihood he painted the De Jodcs father 
and son the celebrated engravers who aic represented together m 
a masterly portrait in the Capitol at Rome 

Trivtrsing the Mont Ccnis pass Van Dvck slopped at Aix 
with Peirese the fimous scholar and friend of Rubens md 
probabl) proceeded straight to Antwerp His beiutiful portrut 
of Langlois, the Pins print seller from which it was con 
jeetured that he spent some time at Pans wis unquestionably 
punted in Genoa By March v 1628 he was back at Antwerp One 
of his sisters had died in a convent the year before and he now 
made a will m favour of Susan md Isabella two other sisters 
ilso nuns That V’ln Dvck was m Antwerp on Ma> 18 is proved 
by a letter from Lord Carlisle to Buckingham (Sainsbury cm ) 

The Antwerp Period — Great as may have been the strength 
of Italian reminiscence from the moment Van Dyck again trod 
Flemish soil the influence of Rubens became predominant Among 
the c irliest works after his return to Antwerp is the ‘( rucihxion, 
givin to the Dominican nuns m accordance with the wish ex 
pressed by the painter’s dying father, and now in the Antwerp 
museum The figures are life size, and at the foot of the cross 
besides 1 weeping ingel are St ( atherinc ot Siena and St 
Dominic Neither in type noi in general effect does it suggest 
the masters immediately preceding works As a new feitiirc wc 
observe a kind of elegance, not entirely free from mmncnsm 
which IS often conspicuous with Van Dyck even when the tcchni 
cal excellence commands our warmest admiration Inspiration 
was fir more limited with Van Dyck than with Rubens His 
delicate nature led him to restrain his conceptions within the 
bounds of an academic evenness To Van Dyck’s second — ^mort 
justly speaking third — manner belong some of his best religious 
works The “Crucifixion” in the cathedral at Mechlin is termed 
by Sir Joshua Reynolds one of the finest pictures in the world 
Still finer are the two works painted for the Antwerp Jesuits and 
now at Vienna — “The Mystic Marriage of the Blessed Herman 
Joseph” and “St Rosalia Crowned by the Infant Saviour ” To 
this period likewise belong the celebrated “Elevation of the 
Cross” at Courtrai and the “St Augustine m Ecstacy,” m the 
church of the Jesuits at Antwerp, the general effect of this last, 
according to Reynolds, 15 inferior to that of the beautiful en 
graving by De Jode and also to the earl of NorthbrookN mag- 
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nificent bketch Van Dycks Hemish portraits indicate, tech 
nically speaking, a further step towards perfection The darkness ' 
of the Genoese portraits has vanished, broad daylight now freely 
illuminates the model, and such works as the portraits of Fran 
CISCO de Moncada (Louvre) and of the Count de Bergh (Prado) 
are perhaps as close to material excellence as any painting could 
be The full length likenesses of Philip Le Roy (1630) and his 
wife (1631) (Wallace Collection) and of Mary Louisa of Tassis 
(Prince Liechtenstein, Vienna) deserve to rank imong the most 
beautiful portraits ever painted The ‘Snyders’ at Castle Howard 

15 regarded by Waagen as not interior to the most celebrated 
Raphaels, Titians or Holbeins, and of almost equal excellence 
are the Wife of Colin de Nolt” in the Munuh gallery, the ‘Lady 
and her Daughter ’ at the Louvre, and the ‘Lady m Black” 
at Cassel 

Rapidly rising to honour and wealth, Van Dyck shared with 
Rubens the official title of court painter, and he painted numerous 
portraits of the infanta in her monastic garb (Pans Vienna, 
Turin Pirma etc ) When Mine de Medici fled from France 
to Brussels (1631), she seven! times commissioned \ an Dyck 
to paint her liktntss as well as those of Giston of Ork ms and 
his wife Margin t of Lorraine and several of the personages 
of their court From Gcrbier’s letters wc learn that Van Dyck 
at this time w is contempl iling i journey to England and desired 
commissions from the infanta and the queen of Franee to lake 
over then portraits as presents for the king and roval family 
He soon travelled to The Hague to paint the prince and princess 
of Orange and their son Early m 163 Constantine Huygens, 
who was then living at The Hague inscribes m his diar> pingor 
a Van Dyekio ’ When in March, Vin Dyck sailed for Fnglmd 
he took these portraits with him 

Settles m London — Gerhiers letters show that the king had 
personallv desired his picscnce m London As early as March 

16 9 Endvmion Porter had been commissioned to order a picture 
from \ in Dyck “Rinaldo and Armidi ’ Tht canvas now belong 
mg to the duke of Newcastle is one of the masters tinest 
creations Besides the title of painter m ordinar>, and an annual 
pension of £200 he received a knighthood (July s 1632) He 
rapidly achieved popularity, and, is Walpole sivs his works 
ire so frequent in England that to most Englishmen it is difficult 
to avoid thinking of him as their countryman 

Few artists, whether m England or elsewhere have more riehlv 
endowed their models with distinction of feature and elegance in 
bearing Charles I and Henrietta Mini although pictured by 
several other painters are known to posterity almost exclusivtlv 
through \ an Dyck, because of a pirtieular power ot expression 
and bearing which once seen it is impossible to forget Ihe artist 
was given a summer residence at ElLham Pal ice, and was fre 
quently visit < d by the king at his studio at Blaekfrurs Portraits 
now followed each other with great rapidity His mode of living 
and his Iovt of pliasure sufficiently explain his great need ol 
money During his tirst >ear in England he painted the king 
and queen a do^en times Tht first of these noble portraits is 
the admirible full length of Charles I , with the queen and their 
two eldest children at Windsor Castle The style he adopted in 
England is generally termed his third manner, we might better 
say his fourth, as he already had a very parliciilar style before 
he set out on his Italian journey De Piles gives us some account 
of Vin Dyck^s methods at this period of his career He began 
with a small sketch on grey paper wath black and white chalks 
or a monochrome in oils This study was passed on to assistants 
m order to be copied on the required scale When the clothes 
were sufficiently advanced by the pupils from those sent by the 
model, as well is the background and accessories, the master was 
enabled in a few sittings of an hour each to complete the work 
Van Dyck excelled m painting the hands , he is said to have kept 
special models for this part of his work It need hardly be said 
that a system of this kind, although employed by Rubens for his 
larger creations, was exceedingly ill adapted to portrait painting 
In Van Dyck’s later productions we too often detect marks of 
haste, as if the brush were becoming a mere implement of trade 

Visit to the Netherlands — Nearly the whole of 1634 and 
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1035 were spent by Van Dyck ui the Netherlands, whence his 
brother, an Antwerp priest, had been called over by the queue 
to act as her chaplain The irthduchess died Dec i, 1633, and 
Van Dyck wished to get his official title renewed by her sue 
cessor, lerdinand of Austria, brother ol Philip IV On tiu 
arnval ol the new governor Van Dyck was imnicdiatily tilled 
upon to paint his likeness (Madrid gilltiy) Another portrait 
of I erdmand on horseback belongs to Mr Miinwaruig Ottiev 
Park, Shropshire The most important ot Van Dytks works it 
any nit as i portrait painter belong to this period Ihc picture 
representing in life size the members ot the Brussels torpor itioii 
which was destroyed by tire during the siege ot 1695, is spoken 
of with intense idmiration by stvenl waters Bullart, for m 
stance, is very enthusiastic about its line colour ind liti like 
qualities Among the religious paintings of undisputed excclknu 
belonging to the same period are the Adorition of the Shepherds ’ 
in the church at Termonde, and the ‘ Deposition ’ where thi bodv 
of Christ rests ujKm the lap of the Virgin, in the Antwerp niu eum 
Among the portraits are the admirable full length of Scagin the 
king’s frequent agent in the Netherlands (tormerly at Don ht stir 
House) the equestnm portnit of Albert of Arcnberg (Holkhiin 
Hill) and a portrait of the same nobleman on foot in the bhek 
velvet Spanish dress with golden chimberlam s key (Althorp) 
an admirable half length of a lady m bhek (Vienna gilkrv) 
and abo\t ill th^ grandiose picture m which John of Nassau 
IS represented at full length with his wife and children 

Returns to London — Alter being ehostn honoriry president 
of the Antwerp gild of St I uke Van Dvek re tumid to London 
before the end of 1635 I” i>pitc of the vast number of his htir 
portraits, some of them deserve to be r inked among the most 
celebnted of his productions The group of three Fnghsh 
royal children m the gallery at lurin (16^^), the portriits of 
Charles I m the Louvre and in the National (jaller> London 
the picture of the Pembroke f imily at Wilton House Sir C^eorge 
ind Sir Francis \ illiers at Windsor and in the N itionil G illcry ind 
the earls of Bristol and Bedford, at Althorp all belong to thi 
years following the master’s return from thi Netherlands 

He married about the end of 1639, Lady M irv Ruthven daugh 
ter of Sir Patrick Ruthven and granddaughter of the earl of 
Gowtic There are several portraits of htr by her husband the 
most important being m the Munich gillerv in which she is 
represented in white satin playing on the violoncello There is 
a capital engravang of her bv Holswert In another pieture (J C 
Harford London) a handsome lady said to be Miry Ruthven 
IS represented as “Herminia Putting on Clannda s Armour 
There can be no doubt as to the model having been Margaiet 
Lemon i celebrated beauty, whose portrut was engraved by 
W^ Hollar and J Morin and painted by Van Dyck at Hampton 
C ourt She was the most beautiful and celebrated, though far 
from being the only mistress of V’an Dyck I 

When the news of Rubens’s death reached London (June 1640) 
V’’an Dyck contemplated a return to his native country and a 
letter from I erdmand of Austru to Philip IV speaks of his 
intended journey to Antwerp on St I uke’s Day (Oct iS) 
Rubens had left unfinished a senes of paintings commanded bv the 
king of Spam, and Van Dyck had been thought of to give them 
the finishing touch But he refused It was then agreed that he 
should paint an indctiendent canvas destined to complete the 
senes Whether Van Dyck found it possible to work during his 
short stay in the Netherlands is doubtful It has been suggested 
that Van Dyck’s principal object m travelling to the continent 
was to be entrusted with the decoration of one of (he galleries ot 
the Louvre Unfortunately the great painter was thwarted m his 
aspirations His health was beginning to fail 
Tht portraits of William II of Orange and the Princess Mary 
now in the museum at Amsterdam, are the last V^an Dyck painted 
m England Of works dated 1639 portrait of the Countess 
of Portland (Darmstadt) is a fine example and to the same 
year belongs a full length portrait of Arthur Goodwin at Chats 
worth Van Dyck sailed in September, and probably spent some 
time with his Antwerp friends Early in November he re iched 
Pans but on Nov t 6 he was compelled to resign his commissions 
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on account of the state of his health Scarcely three weeks later 
(Dec 9 1641) he died at his residence at Blackfriars Van Dyck 
was buried in old St Paul’s, where a Latin inscription was placed 
on his tomb by Charles I 

An elegy in Cowlty s Miscellanies speaks not only of the 
painter’s talent, but of his amiable disposition We may perhaps 
point to the coincidence that a Mrs Cowky is m Van Dyck’s 
will (of Dtc I) nimed guardiin of his child Justimana Anna, 
born only eight days before her father’s death The painter had 
m the Netherlands an illegitimate daughter Maria Theresia, who 
was entrusted to his sister, and to whom he bequeathed £4,000 
Lady Van Dyck became the second wife of Sir Richard Pryse 
of Gogtrddan m Cardiganshire She was dead in 1645 Justimana 
Van Dyck who wis married when scarcely twelve years old to 
Sir John Stepney of Prendtrgast, painted a “Crucifixion,” with 
four angels receiving Christ’s blood in thalicf s After the Restora- 
tion a pension of £200 for life was granted to Justimana Van 
Dyck, who died before 1690 

Properly speikmg, Vm Dyck emnot be said to have formed a 
school He wis followed to London by some of his earlier col 
laborators, and there soon met a considerable number of others 
Jan van Reyn, D ivid Beck Adrian Hanneman, Mathew Mcrian, 
John Bockhorst (Ling J in) Remy van Leemput and Peter Phys 
were foremost among foreigners, Henry Stone and William Dob 
son among Englishmen To their assist nice the master owed 
much, but they arc also responsible for the vast number of 
constantly recurring topics which go by his nsme It often re 
quires a very discriminating eye to distinguish some of these 
copies from the original paintings No school more strikingly 
reflects the influence of Van Dyck than the British school Stone, 
Dobson George Jameson, Robert Walker and Samuel Cooper 
were the most fortunate of his continuators, and such masters 
as Reynolds G nnsborough, I awrence and Ricburn owe much 
to their study of his works 

Though Van Dvek’s reputation greatly suffered through the 
numerous copies he allowed his pupils to take from his works, 
the nst IS otherwise with engraving Vorsterman, Pontius, Peter 
de Jodt P Balliu and S Bolswert were seldom more fortunate 
than when under his guidance De Jodc’s ‘ St Augustine,” Bols 
wort’s “Fece Homo” and “Crucifixion” Vorsterman’s “Deposi 
tion,” and espe cully Pontius’s “Herman Joseph” rank among the 
m isterpie tes of the art of engraving Van Dyck was himself an 
incompanble etcher The art of porlrmt etching, scarcely m 
existence before his time, reached the highest point of excellence 
in his work He etched some 18 plates for a collection of por 
truts generally called ‘ the Iconography ” Such prints as the por 
traits of Vorsterman, John dc Wael, Snyders, Josse de Momper, 
Adam van Noort and above all his own effigy, display a manner 
fresh and personal admirably suited to the medium Print col 
lectors pdv |xtravagdrit prices for a first proof taken from the 
plates engraved by Vm Dyck himself Van Dyck also employed 
some of the best engravers of his time for this collection of illus- 
trious heads Whether the whole senes had been published before 
1645 when it was issued by Hendrick is uncertain Martin 
vm dtr Lnden, whose name appears on some of the plates was 
probably only a printer, who issued the plates separately as the 
work proceeded Hendrick’s edition contains 99 plates He used 
as a frontispiece the portrait of Van Dyck, with the following 
inscription leaner prtncipum, vtrorum doctorim &c &c , numero 
centum ah Antomo Van Dyck ptetore ad vtvum expressae etmq 
mmpttbus aen tncime, 1645 Seventeen editions were published, 
the last m 17*59 with 124 plates Many of the plates are the 
property of the French Government, and belong to the Chalc ©gra- 
phic Nation lie in Pans A relic of great importance is a sketch- 
book obviously used by the painter m Italy containing but ftw 
original compositions and chitfly studies of the Italian masters 
This book once in the possession of Sir Peter Lely, is now at 
C hats worth 

InKRATURE — See W H Carpenter, Ptciorial Notices, consisting oj 
a Memoir of Sir Anthony Van Dyck, with a descriptive catalogue of 
the etchings executed by him (1844) » John Smith, A Catalogue 
Ratsonn^ of the Works of the most Eminent Dutch, Flemish, and 
French Painters, part lii (1831) , J Guiffrcy, Antoine Van Dyck, sa 


vie el son oeuvre (1882) ; A Michiels, Ant Van Dyck ^ ses il^ves 
(1881) , I V Szwykowski, A Van Dycks Btldnisse bekannter Personen 
(Leipzig, i 8 s 3 ) 1 Fr Wibiral, Vlconograpkte d^A Van Dyck d'apris 
les recherches de H Weber (Leipzig, 1877) , Lionel Cust, Anthony 
Van Dyck (1900), an abridgment with emendations, Van Dyck (1906), 
and A Description of the Sketch Book by Sir Anthony Van Dyck 
at Chatsivorth (190a), A v Dyck, a further Study (1911), 
Max Rooses, C he js-d' oeuvres d'Antomc van Dyck (Antwerp, 1901) , 
Antoine Van Dyck (Paris, 1902) , Prank Newbolt, Etchings of Van 
Dyck (1906), F Schaeffer, Van Dyck (Stuttgart and Leipzig, 1909, 
one of the senes of Klassiker der Kunst) (H Hy , X ) 

VAN DYKE, HENRY (1852- ), American writer, was 

born in Germantown (Pa), Nov 10, 1852 He studied at the 
Brooklyn Polytechnic Institute, Princeton university (M A , 
1876), the Princeton Theological School, and the university of 
Berlin In 1879 he entered the Presbyterian ministry, becoming 
pistor at Newport, Rhode Island, in 1883 he became pastor of 
the Brick Presbyterian Church, New York City In this capacity 
his preaching gave him a national reputation 

In 1900 he became professor of English literature at Punceton 
During 1902-3 h(? served as moderator of the Presbyterian Church 
in the United States In 1908-9 he was American lecturer at the 
Sorbonne In 1913 President Wilson appointed him minister to 
Holland and Luxembourg, but he resigned in 1917 

Among his best works are his ‘ outdoor essays,” especially Little 
Rivers (189s) md Fisherman's Luck (1809) His short stones notably 
1 he Other Wise Man (1890) and the collections I he Ruling Passion 
(1901) and The Blue Flower (1902), were extremely popular His 
other publications include The Rtahty of Religion (1884) , Days OS 
(1907) , Out of Doors in the Holy Land (1908) , Collected Poems 
(1911), Fighting for Peace (1917), The Valley of Vision (1919), 
CompamonabU Books (1022), and (with Tertius Van Dyke) Light 
My Candle (1920) 

VANE, SIR HENRY (1589-1 6 <54), English secretary of 
state, born at Hadlow, Kent, on Feb 18, 1589, was educated at 
Brasenose College, Oxford, entered Grays Inn in 1606, and was 
knighted in 1611 He purchased various court offices, and sat in 
parliament for various constituencies from 1614 onwards Vane 
was sent on many foreign missions, and m 1630 became one of 
the king’s chief advisers He was midc a commissioner of the 
Admiralty in 1632 and for the colonies in 1636 He was one 
of the eight privy councillors appointed to manage affairs m Scot 
land on the outbreak of the troubles there, and on Feb 3, 1640, 
through the influence of the queen ind of the maiquis of Hamil- 
ton and in opposition to the wishes of Strafford he was made 
secretary of state in the loom of Sir John Coke 

In the Short Parliament, which assembled in April, it fell to 
Vane to demand supplies He proposed that the king should give 
up ship money and receive m return twelve subsidies Parliament 
proved intractable and was dissolved on May 5 to prevent a vote 
against the continuance of the war with the Scots In the im 
peachment of Strafford, Vane asserted that Strafford had advised 
the king at a meeting of the privy council to employ the Irish 
army against England He was on bad terms with Strafford, who 
had opposed his appointment to office Vane was accused of collu- 
sion and treachery, and there is no doubt that he desired Strafford’s 
removal, believing that his sacrifice would satisfy the demands of 
the parliament Nevertheless, the charge that he deliberately com- 
passed his destruction is not proved Suspicions of his fidelity, 
however, increased, and after accompanying the king to Scotland 
m August 1641, he was dismissed from all his appointments on 
Nov 4, on Charles’s return 

Vane immediately joined the parliament , he was placed on the 
committee fqr Irish affairs on Dec 13 was made lord lieutenant 
of Durham on Feb 10, 1642, became a member of the committee 
of both kingdoms on Feb 7, 1644, and m this capacity attended 
the Scots army m 1645, while the parliament m the treaty of 
Uxbridge demanded for him from Charles a barony and the 
repayment of his losses He adhered to the parliament after the 
king’s death, and in the first parliament of the Protectorate he 
was returned for Kent, but the House had refused to appoint him 
a member of the council of state m February 1650 He died in 

1654 

VANE, SIR HENRY (1613-1662), English statesman and 
author, known as *^the younger” to distinguish him from his father, 
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Sir Henry Vane (qv)^ was baptized on May 26, 1613,%! Debdcn, 
Essex. After an education at Westminster, and at Magdalen Hall, 
Oxford, he was attached successively to the embassies at Vienna, 
Leiden and Geneva He had already acquired strong Puntan views, 
and, in 1635, in order to obtain the free exercise of his religion, he 
emigrated to Massachusetts, where he was elected governor in 
1636 After one year in office, he was defeated by Winthrop 
Vane returned to England m August 1637 He was made joint 
treasurer of the navy with Sir W Russell in January 1639, was 
elected for Hull m the Short and Long parhaments, and was 
knighted on June 23, 1640 He at onct became one of the leaders 
of the parliamentary party, and m 1643 he was the leading man 
among the commissioners sent to treat for a league with the Scots 
Vane, who was bitterly opposed to the tyranny of the Presbyterian 
system, succeeded m getting the proposed bond between the parties 
termed the Solemn League and Covenant, and further m substitut 
mg the whole expression ** according to the word of God and the 
example of the best Reformed churches” for the latter part alone 
He succeeded to the leadership of the pirty on Pym’s death and 
was engaged m all the principal negotiations which followed His 
leadership ended when the Presbyterian party obtained the su 
premacy in parliament in 1646 During the subsequent struggle 
he was one of the six commissioners appointed to treat with the 
army by the parliament, and endeavoured to effect a compromise, 
but failed being distrusted by both the Levellers and the Presby- 
terians His views of government may be studied in The People* s 
Case Stated, written shortly before his death 
In spite, however, of these free opinions, Vane still desired (he 
maintenance of the monarchy and the constitution He supported 
the renewal of negotiations with the king and was appointed m 
1648 ont of the commissioners for the treaty of Newport He 
showed a desire to come to terms on the foundation of toleration 
and a “moderate episcopacy,” of which Cromwell greatly disap 
proved, and opposed the shaking off of the conferences He re- 
mained m retirement until after the king s death On Feb 14, 
16 ^ 9 he was placed on the council of state though he refused to 
take the oath approving the king’s execution Vane served on 
innumerable committees of import ince, and was assiduous in his 
attendance He furnished the supplies for Cromwell’s expedition 
to Scotland, and was one of the commissioners to negotiate a 
union between the two countries He was a Ic idmg member of the 
committee dealing with foreign affairs, and in 1651 went on a 
secret mission to negotiate with Cardinal de Retz To Vane, as 
chief commissioner of the navy, belongs largely the credit of the 
victories obtained against Van Iromp 
In domestic politics Vane continued to urge his views of tolera 
tion and his opposition to a state church On Jan 9, 1650 he 
brought forward as chiirmm the report of a committee for the 
reform of the franchise on the property basis the disfranchisement 
of certain existing boroughs, and increased representation to the 
large towns, the sitting members, however, were to retain their 
seats But Cromwell desired an entirely new parliament and the 
supremacy of the army representation On April 20 Cromwell 
forcibly dissolved the I ong Parliiment while in the act of passing 
Vane’s bill On the latter’s protesting, “This is not honest, yea, it 
is against morality and common honesty,” Cromwell fell a railing 
at him, crying out with a loud voue, “O Sir Henry Vane Sir Henry 
Vane , the Lord deliver me from Sir Henry Vane * ” (Ludlow Mem 
1 353) Hitherto they had lived on intimate terms of friendship, 
but this incident created a permanent breach In his seclusion at 
Raby he now wrote the Retired Man*s Meditations (1635) In 
1656 he proposed m A Healing Question (reprinted in the “Somers 
Tracts,” vol vi ed Scott) a new form of government insisting as 
before upon a Puritan parliament supreme over the army The 
seditious movements of the Anabaptists were attnbuted to his 
influence, and on July 39, 1656 he was summoned before the 
council Refusing to give security, he was a prisoner at Cans- 
brooke Castle from September to the end of the year In the par- 
liament of Richard Cromwell he was elected for Whitchurch, when 
he urged that the protector’s power should be strictly limited 
He allied himself with the officers in setting aside the protec- 
torate and m restoring the Long Parliament, and on Richard 


Cromwell’s abdication he became a member of the committee of 
safety and of the council of state appointed in May, was com 
missioner for the navy and for the appointment ot army ollictrs 
managed foreign affairs and superintended finance He adhered 
to Lambert, remained a member of the governmint it Ur the 
latter had turned out the Long Parliament, and endeavoured 
to maintain it by reconciling tht disputing generals and by 
negoiiitmg with the navy, which tirsi deserted the cause In 
consequence, at the restoration of the I ong Parhammt he was 
expelled from the House and ordered to retire to Raby 
At the Restoration, Vane was imprisoned m the 1 ower by the 
king h order After several conferences between the houses of 
parliament, it was agreed that he should be exteptid from the 
indemnity bill, but that a petition should be sent to Charles 
asking that his life might be spared The petition was granted 
But the new parlnmcnt of 1661 demanded his trial on the capital 
charge, and Vine was taken back to the Tower in April 1662 
from the Scilly IsUs, where he had been impusontd On lune 2 
he appeared before the king’s bench to answer the charge of high 
treason, when he midt a bold and skilful defence asserting tht 
sovereign power ot parliament m justification of his conduct 
He was found guilty and executed on June 14 1663 

Biuttodraphy — A rticle by C H Firth in Diet of ^nt Bwg , 
S R Girdincr’s Hnt of England, his Great L ivtl War and his Com 
monwealth, and Clarendons IJtst of the Rebellion ind tlu contem 
porarv memoirs and dunes, Hist MSS Comm MSS of duke of 
Buccleuch 11 pt li 756, Masson’s Life of Milton, i\ 442 and passim 
the sonnet addressed by Milton to Vane and W W Ireland Life of 
Sir Henry Vane the Younger (1907) 

VAN GOGH* see Gogh, Vincent van 

VAN HORNE, SIR WILLIAM CORNELIUS (1843- 

1915), Canidian financier, was born m Will county, Illinois, 
USA, Feb 3, 1843, of Dutch descent He was educated m 
the common schools of the state, and in 1857 begin work as 
office boy in a railway station In 1S81 he was appointed general 
manager of the Canadian Pacific railway For the successful 
completion of this great road his strung wall ind mental grasp 
were largely responsible, and he controlled and extended its oper 
ations In 1884 he became vice president of the line, m 188S 

president, and in 1899 chairman 
of the board of directors After 
the Spanish AmciicdnWar(iS98) 
be became one of the chief pro 
moters of railway and industrial 
enterprises in Cuba He died at 
Montreal on Sept ii, 1915 
VANILLA, a flavouring 
agent largely used in the manu 
faeture of chocolite, m confec 
tionery and in perfumery It con 
sists of tlu fermented and dried 
pods of sever il sjxicies of orchids 
belonging to the genus Vanilla 
The name of the genus comes 
from the Spanish Vatntlla, a di 
minutive of vaina, a pod The 
grtiL bulk of the commercnl 
article is the produce of V plant 
folia, a native of south eastern 
Mexico, but now largely culti 
vatedm several tropual countries, 
especially in Bourbon, the Sey 
chelles, Tahiti and Java The plant 
has a long fleshy stem and attaches itself by its aerial rootlets to 
trees, the roots also penetrate the soil The leaves are alternate, 
oval lanceolate and fleshy, the light greenish flowers form axillar> 
spikes The fruit is a pod from 6 to 10 m long, when mature, 
about lialf an inch m diameter Tht wild plant yields a smaller 
and less aromatic fruit, distinguished m Mexico as Baynilla 
cmarona, the cultivated vanilla being known as B corruntc 
Mexican vanilla is principally consumed in the United States 
In Bourbon large areas are under cultivation the crop is sent to 
Bordeaux, the chief centre of the trade m France Its odour is 
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The vanilla vine as it is cue 

TIVATED IN MEXICO 
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said to differ from the Mexican variety m having i suggestion of 
tonka bean 

rhc best varieties of vanilh pods are of i very dark chocolate 
brown or nearly black colour, and are covered with a crystalline 
efflorescence technically known as pvre^ 
the presence of which is taken as a crite 
non of quality The peculiar fragrance of 
vanilla is due to vanillin which 

forms this effloicscence Chcmic illy speak 
ing it IS the aldeh>de of raethyl-protocatc 
chuic acid It is not naturally present in 
the fleshy cxtinor of the pod, but is 
secreted by hair like pipillae lining its 
three internal angles, and ultimitel> be 
eomes diffused through the viscid oily 
liquid surrounding the seeds Besides vanil 
Im, the pods contim vanillic leid (which is 
odourless), about ii% of fixtd oil 2 Yv 
of soft rcsin,sugir,gum and ox date of limt 

Vanillin forms crystalline needles melt 
mg at 81° C and soluble in ilcohol, ether 
ind oils hardly soluble in cold but more 
so m boiling water Vanillin has been 
found in Siam benzoin and m raw sugar, 
and has been prepared irtificiiliy from eomftnn i gliuoside 
found in the sipwood of hr trees from asafoctidi and from a 
constituent of oil of elovts named eugenol It is now prepared 
s>nthttie lily on a eommercul scale m Germany 
VANINI, LUCILIO, or as he styled himself in his works 
Giulio Cesare (1S85-1619), Italian free thinker wis bom at 
Taurisano, near Naples He studied at Rome N iplcs, and at 
Padua, and was ordained prust Subsequentlv he led a roving 
lift in Irincc Swilzerhnd md the low Countries 

Vmim was obliged to flee from Lyons to England in 1614, 
but w IS imprisoned m 1 orulon lor some re ison for forty nine 
divs R( turning to It ilv he made in attempt to te ich in Genoi, 
but wis driven onic moie to I nnec when he tried to clear him- 
sclt of suspicion by iiublishmg i book against atheists ivipitlu 
atrum nittrnm provult Httai dtvino magi cum (lOi-,) Though 
the delimtions ot God ire somewhit pantheistic, the book is sufti 
eientlv orthodox, but the arguments aie largely ironical and can 
not be taken is expounding his real views Vanini expressly tells 
us so in his steond ( ind onl> other published; work Dc advnran 
dis natnrat nc^nuu dtcKqm morialium arcaim (Pans 1616), 
which origin illy certified by two doctors of the Sorbonne, was 
ifterwards re eximintd and condemned Vanini then left Pans 
where he hid hicn staying is chaplain to the niai^chal dc Bas 
sompierie and begin to tcuh in Toulouse In Nov 1618 he was 
irrestcd and ifter i prolonged tnilwas eondemned as an atheist 
He w IS burnt on T tb <) 1619 

Scr Cousin FragmftUs dc philosophu carthtenne i (Brussels 18 <8- 
40) French tr ins M \ Rousselot (Pans 1842), J Owm Skeptics 
of th( Ilaltuu Knidhsani ( ^|n-« 419, J foulan £tude / 

I (wttn (Sti ishourg i86q) C csim C intu Oh Frettci d’ Itaha, m (Tu- 
rin 1867) Puhrmann Jibcn und Srhnkuih (Leipzig, 1800) Vaissc, 
/ ] arum (1871) Pilumbo ] anrni c t suoi tempt (Naples, 1878) 

VANLOO, CHARLES ANDREW (1705-1765), subject 
painter, a younger brother of John Baptist Vanloo (1684-1745), 
\ well knowm portrait painter was born it Nice on I eb 15 1705 
He received some instruction from his brother and like him 
studied in Rome undir luti In 17^4 he settled in Pins, and 
in 17^5 be( imt i membi r of the I rench \( idemv and he was 
deconUd with the order of St Miehul and ippoinUd prineipil 
jninlfrto the king lit dud in Pins on luh i «; 176-^ 

VANNES, a town of westtrn I rant e t ipit li of tht dtpirt 
ment of Morhihan, S4 m N W of Nantes on the railway to 
Brest Pop (1926) 16 s;77 Vannes (Dariorigum), the capital of 
the Veneti (whence Gwened, the Breton name of the town), led 
the Armoncan league agunst Julius Caesar w^ho in 56 nc over 
came their fleet and opened up their country by six roads St 
Pateinus, the first bishop was consecrated in 465 In the 5th 
(cntury Vanrus was ruled for a time by indeiicndent counts but 
soon c ime under the vokt of the Fnnks Nomenoe the lieutenuit 


of Louis P, the Pious, m Brittany, assumed the title of king m 
843, and one of his brothers was the founder of a line of counts 
who resisted the Normans m the 9th and loth centuries Vannes 
became part of the duchy of Brittany at the end of the loth cen 
tury The estates of Brittany met there for the first time in 
1208 In the course of the War of Succession the town was be- 
sieged in 1842 Duke John IV built here the castle of L’Hermine 
and made it his habitual residence In 1487 the town was for 
a yeir in the hands of Charles VIII of I ranee In 1532 Brittany 
was definitively united to France 

Vannes is situated 10 m from the open sea, at the confluence 
of two streams forming the Vannes river which opens into the 
land locked gulf of Morbihan about a mile below the town The 
old town, lying on a hill facing the south is surrounded by forti 
fications of the 14th 15th and lylh centuries pierced by four 
gales and Hanked by nine towers and live bastions connected by 
battlements In the Constables towei Ohvitr dt Clisson was 
confined in 1587 The modern suburbs, with the port and public 
buildings, surround the old town The arehacologual museum 
includes one of the richest collections of prehistoric remains m 
Europe The cithedral of St Peter, burnt by the Normans in the 
Toth century, was rebuilt m the 1 8th, 15th ind i81h centuries It 
has remiins ot a cloister The curious round Chipclle du Pardon 
to the left of the nave was built in 1537 in the Italian style 
Among the industries are tanning ind cotton weaving The port 
of Vannes to the south of the town is formed by the Vannes 
river and is accessible only to small vessels 
VAN RENSSELAER, STEPHEN (1764-18^9), Amen 
can political leader and soldier, “last of the patroons ” was born 
at New York city, Nov r 1764 He was filth in descent from 
Killian Van Rensselicr, original patroon of Renssclacrwyk New 
\ork He was a member of the New York isstmbly 1789-90 
1808-10 and in 1818, a member of the St Uc scnite 1791-95 ind 
of the nitional House of Representatives 1S22-29 He served as 
a major general in the second wir with Great Britain commind 
ing the I irst Division of the detached militia of the state of 
New \ork and on the T>th of October 1812 was defeated at the 
bittle oi Queenston Heights As he was a lederilist he was 
severely criticised and censured for this defeat and resigned from 
the army At the close of the war the Erie Cmal project was 
renewed md from 1816 till his death he was a member of the 
board ot cmal commissiontis, md for nearh fifteen years was 
its president In 181S he wis igain elected to the Assembly, in 
1819 he becime j regent of the St ite university^ of which he was 
for i time ehmeellor 1 rom 1822 to 1S29 he was a member of 
the Nitional House of Representatives, and there voted for 
John Quincy \dams for the presidency He died at Albany 
(N Y ), Ian 26 T839 

VANSITTART, HENRY (17^2-1770 or 1771), Anglo- 
Indian governor, was born m London on June 3, 1732, and edu 
rated at Reading school and Winchester college He joined the 
society of the Franciscans, or the ‘ Hell fire dub ’ at Medmenham 
In 1745 he entered the service of the Last India company and 
sailed lor Fort St D ivid In 1760 he went to Bengal as president 
of the council and governor of Fort Wilham, deposing the subadar 
ot Btngil Mir Jafar, he replaced him by his son m law, Mir 
Kasim In 1762 he made a treaty with Mir Kasim, cheeking the 
system of privite trading by^ the company s scrvmts The repu 
diation by the council of this treaty ltd to w ir with the subadar 
md Vinsitlart resigned ind returned to England in 1764 In 1769 
he WIS mide a director of the comp my md left Lnglind for 
Indn but his ship w is lost at st 1 in 1770 or 1771 ^ 

VAN’T HOFF, JACOBUS HENRICUS (1852-1911), 
Dutch physical ehemist, was born m Rotterdam on Aug 30, i^S 
He studied at the Polytechnic at Delft, at the University of 
Leyden then under Kekul6 at Bonn, Wurtz at Pans and, finally, 
with Mulder at Utrecht, where he obtained his doctorate In 
1876 he became lecturer in physics at the veterinary school, 
Utrecht, and m 1878 he was appointed professor of chemistry, 
mineralogy and geology in Amsterdam university In 1896 he 
went to Berlin as professor to the Prussian academy of sciences 
but as this jaosition involved no teaching duties he accepted an 
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honorary professorship m the university so that he mifht lecture 
if he wished He was elected a foreign member of the Royal 
Society m 1897 and awarded its Davy medal m 1893, he received 
the Nobel prize in 1901 and died on March i, iqu, at Stcghtz 

Van’t Hoff’s first research was on cyanacetic and malonic acids 
but his earliest important contribution to science was made in 
1874 Starting with the results of the work of Wislicenus {q v) 
on the lactic acids, van’t Hoff showed that the four valencies 
of the carbon atom were probably directed in space towards the 
four corners of a regular tetrahedron , m this way optical activity, 
shown to be always associated with an “asymmetric carbon atom,” 
tould readily be explained An identical idea was put forward 
two months later (Nov 1874), quite independently, by J A Le 
Bel, whose name is generally linked with that of van’t Hoff in 
connection with the theory of asymmetric carbon Ihe concept 
was attacked by kolbe (q v), but its value was soon universally 
realized and it laid the founchtion stone of the science of stereo 
chemistry (q v ) In 1884 wis published van’t Hoff s second im- 
portant work, it dealt with the application of thermo dynamics 
lo chemical reactions and was probably his greatest contribution 
to physical chemistry He developed the principles of chemical 
kinetics, described a new method of determining the order of a 
rciction, and applied thermodynamics to chemical equilibria, in 
the course of this work he deduced the connection between the 
equilibrium constant of a reaction and the temperature, in the 
torni of an equation known as the “van t Hoff isochore ” He 
generalized this in the form of the “principle of mobile equi 
librium a special case of the principle developed by I e ( halt her 
at the simc time (1884) In the course of the same study van’t 
llotf introduced the modern concept of chemical affinity as the 
maximum work obtainable as the result of a reaction ancl showed 
how it miy be calculated from mcisuremenls of osmotic pres- 
sure gas iiressure and the e m f of reversible galvanic cells 
In 1886 he published the results of his study of dilute solutions 
md showed the analogy existing between them and gases since 
both obey equations of the type pv-=RT During the next nine 
years he developed this work in connection with the theory of 
electrolytic dissociation enunciated by Arrhenius {qv) in 1887 
As pirt of this work he earned out a senes of researches on the 
conditions of formation and decomposition of double silts, and 
on his trinslition to Berlin in 1896, he developed this into the 
important study of the formation of ocemic salt deposits with 
special reference to those at Stissfurt, Saxonv With W 
Ostwald (qv) he started the important Zdtschnft fur physt- 
kahsc/ie Chimic in 1887 and the first volume contained the 
famous paper by Arrhenius on electrolytic dissociation Van’t 
Hoff’s publications include La Ckinite dam VE^pact (1875), 
German edition 1876 and English 1S98, Etudes dt dvnamique 
chtfmquc (1884) revised and extended E Cohen is Studun 
znr Chemt^chtn Dyiwnuk (1896) Vorlestm^en ubtr Bildum^ mid 
Spaltung DoppeUahen (1897) and Zur Bildttvq dtr Ozianwchen 
Salz ablagfrangen (1, 1905, 11, 1909) 

See E Cohen Jacobus Henrtcus van*i Hoff, Sem leben and W erken 
(Leipzig, 1912) , also obituirv notice in Pror Roy vol 86 

VAN WERT, a city of western Ohio USA the county seat 
of Van Wert county, on the Lincoln highway, >4 m S E of Fort 
Wayne (Indiana) It is served by the Cincinnati Northern, the 
Pennsylvania and electnc railways Pop (1920) 8,xoo (97% 
native white) It is in a rich gram-growing region, and has rail 
road shops and various other manufacturing industries Van Wert 
was settled about 1840, mcorpiorated as a town in 1848 and as a 
city in 190a 

VAPEREAU, LOUIS GUSTAVE (1819-1906) French 
man of letters and lexicographer, was bom at Orleans on April 
4, 1819 After 1870 he was appointed prefect of Cantal (1870) 
and of Tara et Garonne (i§7i-'7S) From 1877 to 1888 he was 
inspector-general of public instruction He was the author of 
some excellent editions of the classics, and of works on political 
and social questions, but he is famous for his valuable Dtcttonmire 
umversel des contemporaim (i8s8 6th ed, 1893), brought up 
to date m 1895 by a supplementary volume He also drew up 
a Dtetummire umversel des htthateurs (1876) He died in 1906 


VAPHIO, an ancient site m Laconia, Grtice on the right 
bank of the EuroUs, some 5 m S of Sparta, fimoub for its 
“beehive” tomb, excavated m 1889 by Dr Tsountas A walkd 
approach, or about 97 ft long, leads to a corbel viulttd 

chamber 33 ft in diameter, in the floor of which the grave is cut 
The tomb, which probably belonged to Amyclae rather than to 
Phans, as is commonly stated, is now almost entirely destroyed 
Its contents (in the National Museum in Athens) are typical oi 
the “First Late Mmoan” period (about 1500 bc) and mcludi 
engraved gems and amethyst beads, articles m gold, silver, bronze, 
lead, amber and crystal, also an iron ring unusual at this early 
date By far the finest objects arc two golden cups with scenes 
m relief picturing the capture of bulls 

See C Tsountas, ViitrjutUs Koxa-to^oyiKT) (1889) 136“! 72 J G 
Frazer, Pausamas s Description of Greece 111 13s f (with full bibli 
ography) , R C Bosanquet, Journal of Hellenic Studies (1904), xxiv 
317 If , A Ritgl, Jahreshefte d osterr arch Institutes (1906) ix t fl 

VAPORIZATION, a general term denoting the change oi 
state of any substance from solid or liquid to \ apour The con 
verse change from vapour to liquid or solid is most often called 
condensation, though there are many other special terms employed 
in particular cases The general phenomena of change of state 
as affected by heat have been described in the article IIeat The 
most accurate methods of measuring the latent heat of vaponza 
tion or condensation are discussed in the article Calorimetry 
and the application of the laws of thermodyn imics to the subject 
is included in the article Thermodynamics Important pricticii 
applications of the properties of vapours will be found m other 
articles such as Liquefaction of Gases, Distillation, Steam 
and Steam Encine, Turbine The chuf objtit oi the prisint 
article is to discuss the physical explanation of the phenomena 
and to show how the various properties of vapours can be repre 
sented bv equations so th it the effects to bc cx])tcted under any 
conditions can be nkulated 

Gases and Vapours — In cifcct all gases may be rtgirded os 
vapours, since all may be liquefied and sohdilitd undir suilabk 
conditions Conversely we should expect that all vapours would 
behave as gases under conditions suflicicntlv f ir removed from 
those at which the corresponding liquid can exist This is found 
to bc the case for all stable vapours wffiich ipproximatc more and 
more closely to the gas equation aPV = RT as the temperature is 
raised or the pressure reduced In this tquition V represents the 
volume occupied by unit mass at a temperature T on the absolute 
scale, and pressure P in any convenient units The constant a is 
the factor required for reducing PV to heat units, and the value 
of the const mt R in heat units per degree is i qHs/wi, where m 
IS the molecular weight corresponding to the chemical formula 
for the molecule of the vapour considered At any temperature 
below the boiling point of the liquid if the volume of the vapour 
IS reduced, the devictions from Boyle’s liw will seldom exceed 
I per cent But a sharp limit is set to the applic itioii ot the gas 
equation by the saturation pressure at which the vapour begins to 
condense The pressure then remains const int as the volume is 
further reduced at constant temperature, until the whole of tht 
vapour IS condensed By experiments of this kind Dalton tstab 
lished the law of saturation pressure, that for cich vapour there 
IS a unique relation between pressure and temperature defining 
the state m which alone the liquid and vapour cm txist togethti 
in equilibrium 
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Biot’s formula, though apparently the most ungainly and diffi 
cult to work, possesses some practical interest because it was 
adopted by Regnault (1847) for representing his observations 
on the saturation pressures of steam which wire made with i 
mercury manometer 70 ft high, and were much the most aicuritt 
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obtained for many years In spite of the five empirical constants 
in Biot s formula, Rtgnault found it necessary to use different 
formulae ibove and below 100° C At that time the laws of 
thermodynamics had not been elucidated sufficiently to permit 
their application to the problem but some theoretical basis might 
have been expected m the case of the later formulae 

Theoretical Equation of Saturation Pressure^— The law 
according to which the saturation pressure of any vapour varied 
with the temperature was discovered by Carnot in 1824 by the 
direct application of his principle to the case of vapormtion, and 
was first stated in the form — “The increase of saturation pressure 
pir degree is equal to thi latent heat per unit increase of volume 
m vipon/ition multiplied by a function of the temperature (Car- 
not’s function) which is the same for all substances The law 
could iK^t be applied until the form of this function had been 
determined Accordingly Carnot utilized the relation in the first 
inst ince for calculating values of his function from the very scanty 
and inaci urate data available for the latent heats of various sub 
stances But this failtd to give any conclusive result owing to the 
poverty of the data (See Thermodynamics ) Clapeyron (1834) 
first stated the equation m the analytical form in which it is 
gencrilly known as Clapeyron ’s equation, 

L rt^{V-v) (dp/dt\ (i) 

in which L is the latent he it of vaporization corresponding to the 
incieasc of volume V-v from liquid to vapour, F 7 is Carnot’s 
function ot the temperature and {dp/dt)u denotes the increase of 
the situration pressure per degree Ultunitely, as the result of 
Joule s experiments on the mechanical equivalent of heat, denoted 
by J, and ot Rcginult s experiments on the gas scale of tempera 
ture, denoted by I it gradually became obvious (see Heat) that 
Carnot s function must bt very nearly equal to J/F The absolute 
scale of temperature 1 wis accordingly defined on Kelvin’s sug 
gestion by the condition T = j 't, in which it is understood that 
the appropriate numc rical value of J must be employed, depend 
ing on the units in terms of which heat and work are measured 
in the equition Putting a for i/J, Clapeyron’s equation may be 
written in the form, 

L/ap(V-v) - (VP) (dp/dV. (2) 

The expression on the left is the ratio of the latent heat L to the 
equivalent ap(V-v) of the external work of vaponzatiop m heat 
units Iht expression on the right is the most convenient method 
of stating the rate of increase of saturation pressure with tern 
perature, since it has the same numerical value, for a given sub 
stance under given conditions, in all systems of units To find the 
expression for p in terms of T, wc have merely to integrate equa 
tion (2) after substituting appropriate expressions for L and V 
m terms of p and T 

Rankine (1851) was the first to show that the total heat of an 
ideal vapour reckoned from the state of liquid at C should be 
where S is the specific heat of the vapour at constant 
pressure, ind L the latent heat of vaporization at 0° C The 
total heat of the hqutd reckoned from 0° C is simply where 
s is specific he it of the liquid, and is taken as constant Hence the 
latent heat L at any temperature t will be approximately, 

L-H-/i«Lo+(S-5)f (3) 

If the vapour also sitisfus the gas law, as is generally the case 
at low pressures we may substitute apV =^KT m (2), and neglect 
Vy which IS generally less than a thousandth of V at atmospheric 
pressure Equation (2) then reduces to the simple form, 
L/RT^*^ (dp/ dt) p which is easily integrated with the value of 
L from (3), and gives a theoretical equation for P, 

log,p=^A--B/T-^C logcT (4) 

where B = L /R+(v~S)T /R C«(5~S)^^, and A is the constant 
of integration This equation must necessarily give a good first 
approximation to the situration pressures if the values of the 
constants L, s and b are correct Thus in the case of steam, if 
we take Lo“594 3, 09967 (the minimum specific heat of 

water) S — o 4772== i3R/3, equation (4) gives values at low pres 


sures whiih are correct to ox C at a temperature as high as 
60^ C Beyond this point the approximation begins to fail, chiefly 
in the first instance because apV begins to deviate appreciably 
from the ideal value RT above assumed At 100® C the value of 
p given by (4) is already about i 5% too small, corresponding 
to a defect of the same order of magnitude m the value of V 
This agreement venfaes Clapeyron’s equation (2), and the assump 
tion apX^Rli at low pressures, as well as equation (3) for L, 
but it IS necessary to obtain consistent expressions for the defect 
of both L and V from these ideal values before equation (4) can 
be extended to higher pressures Rankme, who first gave a correct 
deduction of (4) (Trans RSE 1865), came to the conclusion 
that both L and V must show an increasing defect from their 
ideal values as the pressure increased, but he was unable to trace 
the required connection between them Equation (4) is generally 
attributed to Dupr6 (1869), who deduced it by assuming a linear 
formula for the latent heat, and used it as a purely empirical 
formula by calculating the coefficients from observations at high 
pressures Bertrand, in his treatise on Thermodynamics, followed 
the same course, which is necessarily unsatisfactory, because it 
does not comply with the theoretical conditions, or give the true 
relations of the constants B and C to L and S 
Deviations of a Vapour from the Ideal State^^The 
manner in which a gas passes into a vapour and finally condenses, 
must be studied m the first instance by observing the gradual 
deviations from the gas law aPV=*RT, as the pressure is increased 
The simplest way of doing this is to find the departure from 
Boyle’s law at various constant temperatures, which gives the 
whole story if the range of temperatures is sufficiently extended 
Regnault (1847) was the first to make observations of this kind 
with sufficient accuracy in the case of CO2 Rankme (1854) suc- 
ceeded m representing these expenmental results by a fairly simple 
equation m a convenient form, 

P+A/V*T-:RT/aV (5) 

The second term, in which A is an empirical constant, represents 
the deviations from the gas law, and tends to vanish when V or 
T IS large It is of the dimensions of a pressure, and may be inter- 
preted as an internal pressure, varying as the square of the density, 
which IS added to the external pressure P, and tends to reduce V 
below the ideal value According to Boyle’s law, the product PV 
of the observed values of P and V at various pressures should be 
constant at each temperature at which observations are made, and 
should give a horizontal straight line when PV is plotted against 
P Equation («;) when plotted m this manner, gives a senes of 
parabolas, each with its axis honzontal and its vertex at a height 
equal to half the initial value of PV This is easily seen by mul 
tiplying equation (5) by PV^ which gives it m the form of a 
quadratic in (PV), 

(PV)^~-(PV)(RT/a)+AP/T«o (5)^ 

the two roots of which become equal when P»RT/2<iV, and are 
imaginary at higher pressures The equation would evidently fail 
before this point was reached, but was found to be quite satisfac- 
tory for the restneted range of Regnault’s expenments It also 
represented his observations on the pressure coefficient of CO2 
very closely, and Joule and Thomson found that it also satisfied 
their results for the coo mg effect in expansion through a porous 
plug They found however that (0 was very inconvenient in form 
for their purpose, because it gave P as a quadratic function of i/V, 
whereas they wanted V explicitly as a function of P They there 
fore transformed equation (5) by multiplying throughout by V/P, 
and making the approximation PV*RT/o m the small term 
A/PVT, thus obtaining, 

V**RT/eP-A(i/RT* (6) 

The small term Aa/RT® is now of the dimensions of a volume, and 
may be interpreted as a first approximation to the reductibn of 
volume A/PVT due to the internal pressure A/V^T, as in equa- 
tion (5) It also might be mterpreted on the kinetic theory 
(which was expressly designed to explain the pressure of gases and 
vapours without assuming imaginary forces of attraction or re- 
pulsion between the molecules) as being due to a reduction in the 
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effective number of molecules per umt mass owing to fhe forma* 
tion of multiple or complex molecules by coaggregation This 
process is well known to occur in analogous chemical problems, 
where the proportions of different molecules existing in a gas 
mixture can be analysed and venfied On this view, the reduction 
of V below the ideal value RT/oP is due to a corresponding re* 
duction m the number of effective molecules, and the formation 
of complex molecules is re- 
garded as the first stage m the 
transition from the state of va- 
pour to the state of liquid, in 
which nearly all the molecules 
are coaggregated The reduction 
of volume Ao/RT^ given by the 
Joule-Thomson equation (6) is 
a function of the temperature 
only, and should be a very good 
first approximation to the coag 
gregation at low pressures ac 
cording to the kinetic theory If 
the isothenmals arc plotted on the 
PV— P diagram they will all be 
straight lines as is easily seen by 
multiplying (6) by P, so as to 
give the product PV The slope 
of successive isothermals is pro- 
portional to i/T*, and dimin 
ishes with nse of temperature 
The diminution of slope with 
rise of temperature is to be 
expected on thermodynamic tour apparatus used in the dis 
grounds, if the molecules com ^overy of the critical point 
bine with evolution of heat, which would afford the most natural 
explanation of the latent heat of condensation The term A/PVT 
representing the reduction of volume according lo Rankme^ equa 
tion, though fitting exactly with the hypothesis of an internal 
pressure varying as the square of the density, might equally well 
represent the effect of coaggregation We might expect that the 
complex molecules would begin to combine mth each other as the 
proportion of such molecules in the mixture increased with in- 
crease of density, and that the slope of each isothermal would 
increase accordingly, giving the panbolic form {s)a in place of 
the rectilinear isothermals given by (6) This is certainly true at 
high pressuies near saturation, though the isothermals approxi 
mate more nearly to straight lines at temperatures above the cnti 
cal point, but neither of these equations could be expected to 
apply to the liquid state, or even to the vapour in extreme cases 
beyond the limits of the observations on which they were founded 
The Continuity of State — The theory of the continuity of 
state, which is now so familiar as an explanation of the relations 
between liquid and vapour, appears to have originated from the 
experiments of Andrews {Phtl 7 ram 1869) on the properties 
of carbonic acid (COi) between the temi3eratures of 13° and 48° 
C, including the critical region The vapour was confined in a 
capillary tube by a pellet of mercury, and the apparatus was ar- 
ranged so that the volume could be \aried by means of a screw 
plunger, while the tube was maintained at a steady temperature in 
a water bath A similar capillary containing air subject to the 
same pressure was employed as a manometer (for details of 
apparatus sie article Liquefaction of Gases) The isothermal 
curves obtained by plotting simultaneous values of P and V ob- 
served at the temperatures of 13 i®, 215®, 311®, 355® and 
48 I® C, are shown in fig iB They showed the well known dis 
continuities, required by Dalton’s law, at the commencement and 
conclusion of condensation, but the sharp comers were rounded 
off at these high pressures, and the pressure did not remain quite 
constant dunng condensation, but showed a nse of about 2 per 
cent attnbuted by Andrews to an impunty of about 2 parts 
of air m 1,000 of CO® The dotted hne shown in the figure 
has been added to Andrews’ orimnal diagram to indicate the satu 
ration lines for the liquid and vapour, meeting at the critical 
point 8r I®, with the cntical isothermal as a common tangent At 



any point within the dotted boundary, eg, at *.1 the fluid 
exists partly in the state of vapour and partly in that ot liquid in 
stable equihbnum with the vapour, as is usually observed during 
the condensation of a vapour by compression at const int tempera 
ture But Andrews showed very conclusively that a vapour could 
be transformed mto a liquid by a continuous proct ss without any 
breach of homogeneity, or separation into the two stites of liquid 
and vapour, provided that the change wis efftded along any path 
on the diagiam which did not interse(t the dotuJ boundary eurve 
Thus if the vapour were taken it a temperature of 48"", and at a 
pressure of 80 atmospheres, and were then cooled at constant 
pressure to a temperature of 13®, at which it was ccit unly liquid, 
the fluid remained homogeneous throughout the process uid 
showed no sign of separation into two stales it any jioinl He 
concluded from these experiments that “Th( gaseous and liquid 
states are only widely separated forms of the s'lmc condition of 
matter, and may be made to pass into oye another b> i strns of 
gradations so gentle that the pissige shill nowhirt present any 
interruption or breach of continuity ’’ 

James Thomson (Proc R S 1871) extended this view to the re 
gion included by the boundary curve He mainl lined thnt the dis 
continuities ordinarily shown at the beginning and end of con 
densation, were apparent rather than real He quoted Donny s 
experiments as showing that in the absence of dissolved air the 
liquid curve AB in fig 2 A, could be traced along the extension 
BM to pressures far below the saturition line BCD, without an> 
formation of vapour It was possible to imagine the vapour curve 
ED similarly extended in the direction DN to pressuies abiwe 
saturation This had been suggested by Kelvin (Phil 3 /ag 1870) 
on theoretical grounds though it had not then been proved by 
experiment The two curves thus extended might be loined mto 
one continuous isothermal by the intermediate branch MCN This 
branch would involve unstable conditions (V increasing with P) 
and could not be rcalued in practice, though it might be repre 
sented by some type of equation such as a cubic If this could 
be done, it would have the greit advantage of represtnting both 
liquid and vajiour by a single equation of state, which would take 
account of all possible modes of trinsformation 
The Equation of van der Waals — The continuous iso 
thermal of James Thomson was first realized in the form of an 
equation by van der Waals m his famous essay 0 ?i the Continuity 
of the Liquid and Gaseous States (Leyden 1873), which put the 
whole theory m a more definite form lit assumed that the co 
hesion of the liquid, shown by Donny s exixrimcnts could be 
attnbuted to an internal pressure, such as that invoked by Laplace 
to account for the surface tension He considered that this internal 
pressure should depend on the attraction of contiguous parts of 
the fluid for each other, and should vary as the square of the 
density, or as i/V^ It would then also explain the dtvi itions of 
the vapour from the ideal state, as in Raakine’s equation for CQi 
Thus both liquid and vapour would be represented by the same 
equation, which implied that the molecules were identical, and that 
the two states differed only in density The only modification 
necessary in Rankine’s equation was the inclusion of the co volume 
b in the last term, to represent the irreducible volume of the mole 
cules themselves at high pressures, is demonstrated by Nattercr 
(1854) This also had the effect of transforming the equation into 
a cubic m V as required by the theory of the James Thomson 
isothermal We thus obtain the equation 

P4.A/V=*«RT/fl(V-~ft) (7) 

The factor T in Rankine’s expression for the internal pressure was 
omitted by van der Waals on the ground thU an internal pres 
sure, representing a force of attraction between the molecules 
should be independent of the temperature But this does not make 
any material difference to the critical relations It will be evident 
that, for given values of P and T, equation (7) gives a cubic in 
V, and may have three real roots within certain limits represent 
mg the points of intersection B,C,D, in fig lA, of the isotherm il 
of T with the hne of constant pressure P The smallest of these 
roots, given by the point B, may be identified with the volume of 
the liquid, u, and the largest given by the point D, with that of 
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the vipour V, the middle root C corresponding to the unstable 
intermediate stite imagined by James Thomson The isothermal 
(urve shown in the hgure lA, corresponds roughly with that given 
by LC|uation (7) at 21 5° C, or T«294 6 As the temperature is 
nis(d towards the critical point at 31 1° C, the line BCD becomes 
rapidly shortt r and the three roots finally coalesce at the critical 
point whtri tht isothermal h is a point of infledion with a hon- 
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/ontdl tingcnt as shown in Andrews di igram hg iB The con 
dition for three t(|ual roots at this point gives the critical rela 
lions 

V = P=«A/2 7^^ , T-8A/2 7/^R, (8) 

IS given by v in der Waals, omitting the reduction factor a These 
relations give the values of V, P and 1 , at the critical point in 
terms of the const ints A b and R or vtct vtrsa It will be seen 
that the results depend mainly on the vilue assigned to b, which 
IS very small and could not be determined satisfactorily from 
Rtgn lulls obscrvitions at compar itivcly low pressures The 
\alue of the constant A was taken from Regniult s observations, 
iollowing Rankinc’s procedure, but that of b was selected to fit 
the critical temperature T=304°, which was known with a fair 
degree of iccuracy The calculated vilucs of the critical pressure 
ind volume did not agree very well with Andrews’ observations 
but these were somewhat uncertain The quahtative agreement 
was incredibly perfect m all essential respects with the James 
Thomson theory, and the equation of van dcr Wials wis immedi 
ately accepted as the true and fin il solution ot the problem 

MaxwelPs Theorem — ^The continuous isotheimals repre 
sented by cquition (7) could easily be plotted on the PV diigram 
as shown in hg 2, but an exirt qnantttativi comparison wis difh 
cult, because van der Waals’ theory as origmallv prcsentid, gave 
no indication of the manner in which the line BCD representing 
the saturation pressure should be drawn m relation to the con 
tinuous isothermal This question was tirst solved bv J C Mix 
well (1875) who showed by a simple application of Carnot’s 
principle that the work of vaporization must he the same along 
tithe r path, Or that the line BCD at each temperature must cut 
ott positive ind negitive loops of tquil art a from the continuous 
isothermal The work of vaporization along BCD is simply 
p(\ v) that dong the curve is the integral of />dV from (7) 
betwten the same limits The integration is tisv and gives the 
t ondition 

piV zO — (RT/(2)Iog (V b)/{% b) + A/ \ -A z (9) 

Fig 3 shows the saturation lines correctly drawn in accordance 
with Maxwell’s rule m relation to the isothermal curves given 
by (7) for the temperatures 0®, 10®, 20® and 30° C Below 
0° down to —50° C, the saturation pressures given by (7) are 
marked on the saturation line aCw for the liquid The dotted 
curve AC shows the saturation line for the liquid and the satura 
tion pressures as actually observed Comparing the two curves 
we see at once that the values of v calculated from (9) are all 
nearly 100^ too large and that the actual increase of saturation 


pressure IJhtwceii 10® and 30® C is nearly double that given by 
(7) This was not noticed at the time, because the saturation 
pressures were difficult to calculate from (9), and the volumes of 
the liquid were considered to be of little importance Equation 
(7) gives a very simple expression for the internal latent heat 
Li regarded as being equivalent to the work done against the 
internal pressure A/V* when the volume is increased from v to 
V at constant temperature We find immediately, Li^A/v— A/V 
in work units The work equivalent of the latent heat L as ordi 
narily measured is obtained by adding to Li the external work 
p(V V) L could also be calculated directly from Clapeyron’s first 
relition (ste article on Thjrmodyna^mics, equation 29) by intt 
grating 1 {dp/df)v from v to V, along the continuous isothermal 
given by (7) We thus obtiin, in work units, a quite different 
expression, namely, L« (RT/a)log,.(r~f))/(z; — £>) , but it is easy 
to see that the two expressions for L are equal and exactly consis 
tent with Maxwell’s condition (9) These expressions show that 
iny error in v will entail a corresponding error in L as calculated 
from (7), as is found to be the case on comparison with actual 
measurements of L which have since become available 
Clausius’ Equations for Carbonic Acid and Steam — ^To 
deduct the equation of saturation pressure from (9) m the form 
of a relation betwten p and T, as m (4), it would be necessary 
to eliminate V and v with the aid of (7), which is satished by 
both This proved to be extremely difficult as is often the case 
with tnnscendental equations Clausius {Phtl Mag 1882) hrst 
sutc ceded in finding a practical solution in the form of a table 
of corresponding states giving the values of p, V and Vy as frac 
tions of the critical pressure and volume, m terms of the tempera 
ture expressed as a fraction of the critical temperature The table 
in this form could be applied to any equation of the type (7) 
provided that A were a function of the temperature only If A 
wire constant as assumed by van der Waals, the saturation pres 
sures given by the table could not be made to agree at all with 
observation But by choosing a suitable expression for A as a 
function of the temperature the saturation pressures could always 



be fitted as closely as desired, if the function were sufficiently 
complicated In the case of CO2, m order to make the saturation 
pressures as given by (7) agree with those observed by Andrews 
over the very limited range of his experiments, it sufficed to replace 
Rankine’s T in the expression for the internal pressure, making 
It A/V^T as in (5) In order to make the equation represent the 
volumes of the liquid more closely, Clausius also found it neces- 
sary to replace V® m this term by (V-f 6")*, the empirical con 
stant 6" being chosen to make the calculated value of v agree 
with observation at 20® C The equation thus modified and 
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developed normally takes the form shown in (10), ^ 

T+A/T(V+b'y « RT/o ( V-t') ( 10) 

which IS still often quoted as applicable to CO2, and gives fair 
agreement with observation from o® to 30® C But m spite of 
these additional complications, the equation would be of httle 
use for practical purposes at low temperatures (where it is most 



Fig 4 


often required at the present day in the use of CO2 for rtfrig 
u itmg plant), is it would make tht saturation pressure about 
so ]ier cent too small, and the volume of the liquid about 35 per 
tent too small at —50® C Chusius could undoubtedly have made 
i much bcttei approximation to the saturation pressures, if accu 
latc observations of p had been available over a wider range, but 
the volumes of the liquid, and the values of the 1 itcnt heat (which 
srt most important for practical purposes) would still have been 
Host unsitistaitory 

Owing to the restricted range of the observations available 
for COj, Chusius also applied his method to steam, for which 
Regnault’s values of the saturation pressures were above sus 
picion, and extended over a muCh wider range Having succeeded 
m representing the observed steam pressures over the range o® 
to 230° C by means of an equation similar to (10), but with a 
somewhat more complicated expression for A as a function of 
the temperature, Clausius was able to calculate the values of the 
critical temperature and pressure from the critical relations, 
which were very similar in form to (8) These gave the values, 
C, and atmos , and should have afforded a good 

test of the theory, but no satisfactory observations were avail 
able for comparison The old estimate, C, made by 

de La Tour, for a solution of soda, might not apply to pure water, 
and the temperature was somewhat doubtful The values given 
by Clausius brought the properties of steam more nearly into 
correspondence with those of CO2, and the theory of the continu- 
ity of state was by that time so firmly established that everyone 
assumed that all the other properties of the fluid must fall 
naturally mto line if the saturation pressures were correct The 
value of the constant 6" was adjusted, as in the case of CO^, 
to make the calculated value of v correct at 20® C» but the value 
given by the equation was nearly 100% too large at 300® C This 
was regarded as unimportant, because engineers at that time were 


m the habit of neglecting the volume of tht liquid, but the dis 
crepancy would necessarily make a corresponding error in the 
calculated values of the latent heat according to v m dcr Waals’ 
theory Some ten years later Cailletet and Colardeau succeeded 
m measuring the saturation pressures of steam up to the critical 
pomt, which they estimated as 365® C, confirming the old v due 
given by de La Tour They found the critical pressure at this 
point to be nearly 200 atmospheres, which greatl> exceeded the 
value given by Clausius Meanwhile more and more compheattd 
equations on the lines of van der Waals’ theory were still being 
evolved by mathematicians who were strongly attracted b> the 
conception of an internal pressure applying cquxlly to the gaseous 
and liquid states, but were not greatly concerned with the pni 
tical question of agreement with actuality The qualitative agree 
ment with the properties of the vapour were sutliciently striking 
to arrest attention, while the discrepancies with regird to the 
properties of the liquid and the latent heat entirely escaped notice 
owing to the extraordinary difiSculties involved m the experimental 
measurement 

Thermodynamic Equation for the Liquid— The ful 

ure of so many ingenious attempts to construct in CijUition of 
the van der Waals’ type capable of lepresenting the piopertics 
of the liquid satisfactorily, might be tiken is strong presump 
tive evidence that his fundamental assumption ot identitv of 
molecular structure was unsound Ihc proved facts with regard 
to the continuous transition from vapour to liquid or vm vtrsa 
at high pressures might just as well bi explained on the hvpothc sis 
that the fluid consisted of a mixture of molecules oi ditkrent 
types, the composition of the mixture being capable of tonlinu 
ous vanition according to the conditions of tempt ratuic and 
pressure If two phases or mixtures of different molecul ir com 
position were capable of coexistence in Ihermodvmxmic cqui 
librium under any given conditions the fluid would tend to sepa 
rate into two parts according to general laws which were tirst 
comprehensively stated by J Willard Gibbs (1873) in his papers 
on the equilibrium of heterogeneous substances Thit a simple 
substance like water might possibly contain molecules of ditfcr 
ent types, was first suggested by Rowland as an explanation of 
the remarkable variation of the specific heat of water near th 
freezing point, which he attributed to the presence of a smaM 
proportion of tcc molecules The measurement of the spccdie 
heat of water up to 100° C by the continuous electric method 
{<iee Calorimftry) suggested that the v iriation at higher tern 
peratures could be explained by supposing tint water contained 
its own volume v of saturated steam which would contribute the 
fraction t;/(V v) of the latent heat of vaporization L to the tot il 
heat h of the water This gave the var> simple and convenient 
expression for A (Phtl Trans 190’) 

h==^t+i)L/(y (dp/dt) (11) 

which appeared to be capable of taking account of the v^anation 
of specific heat of the liquid at higher temper iturts, and at the 
same time fitted perfectly with C hpevron’s equation ('») ind 
with all the properties of the liquid in relation to the vapour 
Thus if we add L to both sides of (it) we obtain, 

H- 9 r+VL/(V v^^st+a\^(dp/dt) (12) 

which gives the corresponding relation for the total heat H of 
the saturated vapour at the same temperature Moreover it gives 
equally simple and exact expressions for the entropy of the liquid 
and vapour in equilibrium, namely 

dog.(T To)+t;L/T(V v) (13) 

dog (T/To)+VL/T(V v) (14) 

From (ii) and (12) wc obtain a very useful relation between 
the volumes and total heats of the liquid and \apour at saturation 

v/Y-«(h st)/(Hst) {15) 

and from (ii) and (13) wc obtain a simple expression for the 

Gibbs’ function, G*»T</>w— h which has the same v^alue for water 
at saturation as for wet steam of any quality at the same tem- 
perature and pressure, namely, 

G-Ti^w-A- 5T log.(T/To)--5/ ( 16 ) 
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One of the chief advantage# of (ii) is that it completely solves 
the problem of finding the theoretical equation of saturation pres- 
sure so far as the liquid is concerned As indicated above, 
Rankine had to neglect v entirely and to assume that s was con- 
stant Whereas in (ii) s denotes the constant minimum specific 
heat of the liquid, and the second term takes complete account 
of the variation of h in terms of the volume v This term is 
exactly eliminated by adding the 
expression for L from Clapey 
rons equation, leaving (12) as 
the equation to be integrated, 
from whuh the troublesome 
terms representing the volume of 
the liquid, and the vanation of its 
specific heat, have both automat) 
eally disappeared We have only 
to find consistent expressions 
for H and V, and the equation 
must be the exact differential 
of the corresponding equation of 
saturation pressure The equa 
tion for the liquid was verified indirectly by the fact that this 
method gave correct values of the saturation pressures of steam 
up to 200" C, when the defect of H from Rankine ’s ideal value was 
determined by the differential throttling method Tl^e corre- 
sponding values of V, as given by the Joule Thomson equation 
(6), were verified up to the same limit by the subsequent obser- 
vations of Knoblauch (1905) 

Another method, which appears simpler at first sight, but re- 
quires equivalent integrations, is to find a consistent expression 
for the entropy 4 >f, from those for H and V, by integrating 
((/H/r)-fl(V/T)dP*=dQ/T The value of T^.-H for the va- 
pour is then equated to the Gibbs^ function (16) for the liquid 
This necessarily gives the same result as integrating Clapeyron’s 
equation in the form (12) It was also found that, if an equation 
of the van dcr Waals type, giving consistent values of H and 
V for the vapour were combined with equation (11) for the 
liquid (instead of assuming the same equation for liquid and 
vapour), the combination would give much better results for L, 
and even lot p itself than Clausius^ method This afforded fur- 
ther presumptive evidence in favour of (ii) as a suitable equation 
for the liquid 

Modified Joule Thornton Equation^-— The modification (6) 
of Rankinc’s equation which was adopted by Joule and Thom- 
son to represent the deviations of gases from the ideal state, 
proved more convenient in practice than that of van dcr Waals, 
because it gave V directly in terms of P and T, instead of giving P 
as a cubic function of V and also gave a much better account of 
the properties of CO2 at moderate pressures In applying the 
same equation to steam and other gases and vapours {Proc R S 
June 1900, Phil Ma^ Jan 1903) it was put in the more general 
form, 

V-6*RT/aP-c (17) 

in which b is the covolumc as in van der Waals’s equation, and c 
represents the reduction of volume due to eoaggregation or pair- 
ing of molecules To a first ipproximation, c: is a function of the 
temperature only, is in the onginil Joule-Thomson equation (6), 
but It m \y vary with tempenturc m different ways for molecules 
of different types Thus m the case of steam, m order to satisfy 
the adiabatic equation P/T^vs* constant, cP/T must be constant 
along any adiabatic, in which case c must vary as The 

value of c was determined by the throtthng tfiethod on this as 
sumption, and found to be 26 3 c c /gm at loo® C The equation 
m this simple form gave very convenient expressions for the total 
heat H and the entropy <i> of the dry vapour {See Thermo- 
dynamics ) When taken m conjunction with equation (16) for 
the liquid, it appeared that the effect of eoaggregation on the sat- 
uration pressures could be represented by simply adding the term 
fl(r — 6)p/RT to Rankine’s theoretical equation (4) for an ideal 
vapour, which was about i 5% in error at 100® C without this 
addition though agreeing closely with observation at low pres- 
sures The addition of the term required by (18) to represent the 


eoaggregation, brought the values of p into good agreement with 
RegnaulPs observations up to 200® C Beyond this point the 
values of p given by the modified equation (4) began to deviate 
gradually from observation, until they were about 15% too small 
at 36J® C according to the observations of Cailletet and Colar- 
deau It was evident that the first approximation, represented by 
Cy though very good at moderate pressures, or at high superheats, 
would necessarily fail at high pressures near saturation, because it 
took no account of the higher degrees of coaggregation due to the 
combination of the complex molecules with each other This effect 
could most easily be represented by employing, in place of c for 
the eoaggregation, a senes of the form, 

e(i+Z-f-Z*+Z*+ etc )«c/(i-Z) (18) 

representing a geometneal progression with first term c and com 
mon ratio 7 , where 7 -kcV/Ty being proportional to the mass 
of the coaggregated molecules present m the vapour It was found 
however that, in order to represent the values of p satisfactorily 
at pressures up to 200 lb , the second term Z in this series must 
be absent, and that the common ratio should be instead of Z, 
giving the sum of the senes in the form c/(i — Z®) This was con 
firmed by the observations on the values of V up to the critical 
point described in the preceding section Unfortunately the value 



unless the adiabatic equation, which required an expression of this 
type for the coaggregation, remained true up to the critical point 
No values of H were at that time available beyond 200® C, and 
the series suggested by the observations of V was qtute mcon 
sistent with the orthodox theory of the critical state, which could 
not be questioned without the most conclusive expenmental evi 
dence The only practicable method of verifying the adiabatic 
at such high pressures would be to measure the values of H afid A, 
in addition to those of V and v, which would be a very laborious 
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and expensive undertaking 

The probability of this solution was first suggested by measure- 
ments of the saturation volumes of water and steam m scaled 
tubes of quarts glass, which showed that the meniscus vanished at 
374® C, and that the densities did not become equal at this point, 
as commonly assumed, but were o 438 gm /c c for the liquid and 
o 264 gm /c c for the vapour Moreover, the difference of density 
could be traced nearly up to 380® C, with suitable illumination, 
under favourable conditions, and the coefficients of expansion 
remained finite These phenomena could not be reconciled with van 
der Waals’s theory, but could be represented satisfactorily by the 
modified equation (17) with the senes c/(i— Z®) in place of c 
Many other stable liquids showed <iimilar effects when carefully 
punfied, but the equilibrium under these critical conditions might 
be completely upset by small traces of air or other impurities In 
order to complete the proof, it was necessary to measure the total 
heats of both water and steam m the critical region This had 
not previously been attempted, owing to grave experimental 
difficulties, but was successfully accomplished by the jacketed 
condenser method as desenbed in the article Calorimetry 

HP Diagram for Steam#— The application of the method 
described above proved to be less trouble<?ome than in the case 
of water, because no air cushion was required to protect the 
gauge from vibration, since the steam itself acted as a perfect 
cushion, and the giuge readings were always steady It was most 
important however to keep a continuous check on the purity of the 
water, and especially on the absence of air, which appeared to 
have i profound effect on the attainment of true equilibrium 
between the complex molecules at high pressures near the critical 
|K)int The apparatus required for dimnattng atr was very simple 
and effective The water for supplying the pump was passed 
thiough two boilers in scries which were kept boiling with a free 
escape of steam Before reaching the first boiler the water was 
heated nearly to the boiling point by passing through a regener- 
ator Most of the air was earned off with the steam from the first 
boiler, the remainder to a very small fraction, was eliminated by 
the second I he air free water then returned through the re 
generator and was further cooled to atmospheric temperature 
before being delivered to the pump With ordinary distilled water, 
which may contain from a tenth to a twentieth of its volume of 
ur at atmospheric pressure (about i part in 10 000 by weight) 
an ilmost continuous stream of bubbles could be observed issuing 
with the condensate through the glass inspection tube attached to 
the outlet of the condenser It was impossible under these con- 
ditions to obtain consistent values of H owing to accidental fluc- 
tuations in the air content of the water With the air-free ap- 
paratus m action, not a single bubble could be seen in the course 
of an hour’s run, and the observations near saturation became 
incredibly more consistent The elimination of air appeared to be 
just as important as m the case of the observations on the satura- 
tion volumes m the qu irtz tubes by the static method It was also 
important to keep the fluid m the superheater at a steady temp(ra- 
ture for i sufficient time to permit the attainment of true equi- 
librium before passing into the high pressure pocket where its 
initial temperature and pressure were measured It was then 
throttled to atmospheric pressure before entering the condenser, 
where its total heat was measured by observing the rise of tem- 
perature of a steady stream of cooling water, and deducing the 
increase of total heat as explained in the article Calorimetry 

The results thus obtained on the basis of the above are ex- 
hibited m the annexed figure 3, in which the observed values of 
the total heats are plotted against the pressure, and the tempera- 
tures are indicated by isothermal lines The observations of H 
and h confirmed those of the saturation volumes by showing that 
the saturation hnes for water and steam could be traced beyond 
374® C and appeared to meet in a sharp cusp tangential to the 
isothermal of 380 s® C, which made an abrupt bend at this point, 
and became parallel to the lower isothermals of water, showing 
that all the active molecules of steam were condensed Taking 
from the modified equation (17), the observed values of H 
for dry steam Were found to agree with the fundamental relation, 

H-^B«(n/3)^P(V^6)+abP, (19) 


as required by the equation for the adiabatic ( 5 cc Thermo 
DYNAMICS ) The observations of h for the liquid verified cquition 
(ii), which explains the peculiar form of the waltr saturation 
line, since it requires that the active molecules of steam in the 
liquid must be condensed with increase of pressure at the same 
rate per unit volume as in the vapiour 

A further verification of the system of equitions (11) (17) 
and (19), was afforded by cakulatmg the values of the saturation 
pressure from the theoretical equation given by (ii) and (17) is 
above explained These agreed with the pressures previously oh 
served by Holborn and Baumann (1910) to within o C on the 
average over the whole range from o'’ to ^74° C But the equa 
tion went further and continued to give values of P agreeing with 
observation up to 380 5° C, where it came to a stop, and refused 
to give any solution at higher temperatures, thus verif>mg the 
limit observed by direct experiment {Proc Roy boo Sept 
1928) 

The theory of the continuity of state, though very fascmitmg, 
was most artificial, and was founded on a somewhat inadequate 
experimental basis It has now served its turn, and may hive to 
give place to an experimental study of the molecular structure of 
liquids as affording a more natural explanation of the phenomena 
of change of state (H L C) 

VAR, a department of France formed in 1790 of a pirt of 
Lower Provence, but m i860 reduced by the transfer of the 
district of Grasse to the newly formed department of the Alpes 
Mantimes, which is the reason why the Var does not now flow m 
the department to which it gives its name It is bounded north 
by the department of the Basses Alpes (the Verdon river form 
ing the boundary), cast by that of the Alpes Mantimes (the 
Siagne stream forming the limit), south by the Mediterranean, 
and west by the department of the Bouches du Rhone Pop 
(1926) 347 ) 93 ^ Area 2333 sq miles 

The east of the department 15 built up of the Esterel and the 
Massif des Maures, a block of Archaean and Palaeozoic rocks, 
the two parts named being separated by the Argens river, this 
massif reaches a height of 2 500 feet The rest of the department 
IS mostly made up of the east to west lines of the Alpes de Pro 
vence which include the chain of Sainte Beaume (3,786 ft ) in 
the west, but rise to 5,620 ft at the Signal des Chens m the 
north east The valley lines for the most part run east and west 
between the hills, but the Gapeau nver makes its way to the 
coast southwards between the outliers of Saintc Beaume and the 
Massif des Maures, and other streams have north to south sec- 
tions cutting through lines of hills Ihe coast shows evidences 
everywhere of a recent sinking movement and has numtrous 
islands, notably the lies d Hydros, Porqutrollcs lie de Riou, etc 
The harbour of Toulon is a famous ease of a sunken valley The 
climate is mild on the coast, St Raphael and Hyeres being much 
frequented winter resorts The department now forms the bish 
opne of Frejus (4th century) which is m the ecclesiastical prov 
mte of Aix en Provence 

The chief industries are spinning and weaving of silk, manu- 
facture of soap, paper, cork, pottery and tanning Tobacco is 
grown and there is much fishing for tunny and anchovy Trade is 
in wood and coal Cut flowers are largely exported from Hyeres 
The department forms the bishopric of Ir6jus (4th century), 
under Aix en Provence It is in the academic (educational divi 
Sion) of Aix, where is its court of appeal, and is in the region of 
the XIII army corp There are two arrondissements (Draguignan 
and Toulon), 30 cantons and 149 communes The principal towns 
are Toulon, La Seyne, Hyeres, Draguignan, its political capital, 
Bngnoles and Ir^jus 

VARALLO SESlk, a town of Piedmont, Italy, m the prov 
incc of Novara, from which it is 34 m N N W by rail, situated in 
the valley of the Sesia, 1,480 ft above sea level Pop (1921) 
4,036 (town) , 4,386 (commune) The churches of S Gaudenzio 
S Maria delle Grazie and S Maria di Loreto, all contain works 
by Gaudenzio Feiran (1471-1546), who was born in the neigh 
bourmg Val Duggia, while the Sacro Monte, a place of pilgrimage 
rising above the town (r 995 ft ), is approached by a path leading 
past 45 chapels 
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VARAfDIN, a town of Croatia, Yugoslavia Pop (1921) 
13,645 Varazdm is the scat of a district court, and possesses an 
old c istlc, a cathedral, several churches, monasteries and schools, 
and a popular university There are woollen mills and trade in 
timber, wine, pigs, fruit, tobacco, spirits, stoneware and silk Coal 
IS mined in the Vara/din Mts The celebrated sulphur baths 
of ( onstanlms Bad or Toplitz, known to the Romans as Thermae 
Constantiin It, are about 10 m S 

VARDANES, the name of two Pirthian kings 

Vardan ES I succctdtd Artabanus II, probably his father, 
in AD 40 (Joseph Ant xx 5 4) but hid continually to fight 
igainst his rival Got irzes (q v) The coins show thit he was in 
full possession of the throne Irom 42 to 45 In 43 he forced 
Seleutii on the Tigris to submit to tht Pxrthians again after a 
rebellion of seven years (Fac Aim xi 9) Ctesiphon, the resi- 
dence oi tht kings on tht left bink of the Tigris, opposite to 
Selcucia naturally profited by this war, and Vardanes is there- 
fore cilkd lounckr of Ctesiphon by Ammnnus Marc xxiii 6 
23 He also prepircd for i "w ir agiinst Rome with the aim of 
reeonqutnng Armtni i (r/ Joseph Uit \x 3 4), but did not dare 
to f Kc tht Romm kgions (T it A7in ki 10) In a new war with 
Ciotar/es ht g lined i great success against the eastern nomads 
In the summer of 4 s he wis assassinated while hunting, and 
CjOtar/es became king again 

Vardanes II rtbdlcd igunst his father Vologicses I m a d 
(lac Aim xiii 7) We know nothing more about him and it 
IS not eerl iin whether the coins of a young beardless king whuh 
are gcnerilly attributed to him really belong to him (Wroth, 
Cafaloi,ue of tin Coins of Partina p L ff ) 

VARENIUS, BERNHARDUS t Bernhard Varen] 
(1622-1650) Cicrman geographer was born at Hitzicker on the 
I Ibc in the I uneburg distriet of Hanover Varenius studied medi 
(ine at Komgsberg ind Le>c]en universities intending to practise 
It Amsterdim But the recent discoveries of lasman Schouten 
ind other Dutch navigitors and his friendship for Blaeu and other 
geographers attneted \arcnius to geognphy Ht died in 1650 

In T649 he published through L LIzevar of Amsterdam his 
Disenfitw R( i,ni Japontai whieh me hided a Latin translation of 
part of Jodoeus Schouten s iceount of Siam (Appuidix dt re 
histone Siamcimmn, ex Df senptume Bel^tca lodoct Sthoutenn) 
and chapters on the religions of vinous peopli s In 1650 ap 
pe ircd, also through Elzevir his best known work, Geographta 
Cremralfi, m whuh ht endtavoured to lay down the general prm 
ciples of tht subject on a widt scientific bisis The work is divaded 
into — (i) absolute gtognphv (2) relative geography and (3) 
comparative gteigraphy The first investigates mathemitical facts 
rtlating to the eirth as a whole its figure dimensions motions 
their me isurement ttc The second part considers the earth as 
affected by the sun and stars, climates st i^ons, the difference of 
apparent time at different pi ices van itions in the length of the 
day etc The third pirt treats briefly of the actual divisions of 
the surfuc of the eirth their relative positions, globe and map 
construction longitude nivigation etc 

Varenius with the mate rials at his command dealt with the subject 
m a triilv philosophic spirit , and his work long held its position as 
the best treatise m existence on scientific and eomparative geography 
The work went through min> editions Sir Isaac Newton introduced 
several import int improvements into the Cambiidgc edition of 1672, 
in T715 Dr Junn issued another Cambridge edition with a valuable 
appendix, in 17 n the ■whole work was translated into English by 
Dugdak, ind m 1736 Dugdalc’s second edition was revised by Shaw 
In 1716 an Italian edition appeared at Naples, in 1750 a Dutch 
truislation followed and in 1753 a trench version, from Shaw’s 
edition, came out at Pius 

Se( Brcusing “I ebcnsnachnchten von Bernhard Varenius” (Geogr 
Mttihed i88o) , H Blink’s paper on Varenius in Tijdschr van het 
Niderl Aandnjksk Genotschap (1887) ser ii pt 3, and F Ratzel’s 
article “Bernhard Varenius,” in AUgtmeme Deutsche Biographte, vol 
xx\ix (I tiprfg, 1S95) 

VARESE, a town and provincial capital of Lombardy, Italy, 
18 m by rail W of Como, and 37 m N W of Milan, 1,253 ft 
above sea level Pop (1921) 16201 (town), 23864 (commune) 
It IS a favourite summer and autupm resort of the Milanese The 
church of “s Victor has an ancient baptistery (dating from the 
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9th century but rebuilt in the 13th) The fine campamle of the 
church IS 246 ft high There is an archaeological museum with 
prehistonc antiquities from the lake dwellings on an island m the 
Lake of Varese To the north west is the pilgrimage church of 
the Madonna del Monte (2,885 ft ) Varese is the seat of active 
silk-spmnmg, tanning and paper making 

VARIA (mod Vicovaro), an ancient village of Latium, Italy, 
in the valley of the Amo, on its right bank, and on the Via 
Valeria, 8 m N E of Tibur (Tivoli) It was probably an inde- 
pendent town and not within the territory of Tibur, and Horace 
speaks of it as Sabine Some remains of its walls, m rectangular 
blocks of travertine, still exist, and there is a chapel of S Gia- 
como with beautiful carvings by Domenico Capodistria (d 1464 
here) and Giovanni Dalmata One mile to the cast is a picturesque 
gorge of the Amo, in which may be seen remains of the ancient 
aqueducts which supplied Rome, consisting partly of rock cut 
channels and partly of ruined bridges above it is the monastery 
of S Cosimato Close to this point begins the valley of the 
Digentia (mod Licenza) in which Horace’s Sabine farm was 
situated On the hill at the east of the entrance is the village of 
Cantalupo, which has now assumed the name of Mandela, being 
identified thus (correctly) with Horace’s ' rugostis fngore pagus ” 

About 3 m up the v illey close to the road on the west (right) 
bank of the stream remains of what is undoubtedly the house 
which he occupied have been excavated 

lor a full description see G Lugli in Monumenlt dtt Ltncei xxxi 
(1924) 457 sqq , and for a short account G H Hallam, Horace at 
Tibur and the Sahtne Farm (Hairow, 1927) 

VARIABLES, CEPHEID sn Star Vartahk Stars , Lc 
phetd Variables 

VARIABLE TRANSMISSION GEARS see Power 
Transmission, Variable Gears 

VARIATION All kinds of living organisms vary It is 
the business of the biologist to find out the range of such vana 
tion in wild and domesticated animals and plants, to decide whit 
share of variation is due to hereditary and what to environmental 
causes, and to see whether heritable variations, which are the 
raw matepal of evolution, can be artificially produced m the 
laboratory {See also Selection , Evolution , Heredity ) (X ) 

VARIATION IN NATURE 

The variation of animals and plants m nature is, so far as 
known, subject to the fundamental laws revealed by experiment 
and pedigree breedings {see Hi rldity) Only by such experiments 
and culture is it possible to decide authoritatively how a given 
variation is produced and whether it is heritable or not Never 
theless it is desirable to know — (a) the actual kinds of variation 
that occur in nature, (b) which of these wc may assume to be 
heritable and (e) the effect which isolation (topographical, habi 
tudinal, etc ) and interbreeding miy hive on the distribution of 
variant charaeters in nature Variation m the habits of animals, 
the food they eat, their breeding seasons and all their complex 
inter relationships is moreover of cardinal importance m evolu 
tionary studies and can only be effectively observed among animals 
in nature 

The kinds of structural vanation that occur m nature will be 
best illustrated by means of the following classification which 
although It IS not exhaustive, will show the circumstances m which 
such variation t5T3ically occurs 

I Vanation regularly occurring m the presence of a given 
environmental condition or factor 

(a) Gross variation in form and size associated with the excess 
or deficiency of some tissue-forming substance 

The periwinkle, clam and mussel when hvmg in water of 
reduced sahmty g , in the Baltic Sea) are found to be smaller 
than in normal sea-water Low night-temperature and inferior 
soil render vanous hawkweeds {Hieracmm) living at high altitudes 
more stunted than those living at lower altitudes 

(b) Special modifications 

The tail-lamellae of the brine shrimp {Artemta sakna) are 
reduced m water of high salimty The shape of the corrimon 
cockle {Cardtutn edule) is more elongate in water of salinity above 
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that of normal sea water Terrestrial ammals hvii?g in damp 
situations or in humid atmosphere are often darker than repre^ 
sentatives of the same species which live in drier conditions 
This IS recorded among slugs (Leydig), birds (Swarth) and 
mammals (Sumner) The greater part of the variation exempli 
fied by (a) and (b) is in all probability non heritable Experi- 
ment has however shown that in a few cases variation induced 
by external causes may be inhented either permanently (Lepi 
doptera, Harnson and Garrett) or tempo 
rarily (Amphibia, Kammerer, Crustacea, 

Agar) Similarly the colour-differences 
recorded by Sumner (see above) have been 
shown to be hereditary 

A senes of allied varieties or races which 
replace each other m succession either m 
time or place, will sometimes exhibit pro 
gressive modification Such varntion may 
be simply correlated with a change m geo 
graphical position, the causes of structural 
change being obscure 

2 Variation resulting 'from adaptation 
to diverse conditions 

In the arrow head (Sagittaria) the (AKAotMiscHt vtuLAcscuscLL 

same plant may have some leaves adapted ^ —specimen of 
for aerial and others for aquatic condi north sea and Baltic 
tions Protective “mimicry’ affords some mussels the small 
striking examples ot this type of variation being character 
among animals (se( Mimicr\ ) Baltic sea 

3 Variation known to be heritable but not referable to known 
external causes 

Many variations in colour form and pattern that arc known by 
experiment to be hereditanly stable have been recognized in 
nature Such variations may be distributed at random through a 
hrge natural population or the latter may be divided into topo 
graphically isolated races or colonies, each of which has a more 
or less distinct appear ince Ihesc divergences may likewise be 
associated with other modes of isolation, e g , with mutual 
sterility, difference in breeding period, etc Other examples of 
this kind ot variation are to be found in the colour phases’ of 
mammals (c g , foxes) and birds Stresemann s important work on 
the occurrence and hcrcdilv of such colour phases in the latter 
should be consulted (Bibliography) It is ilso known m flowers 

4 Variation due to accident interference with growth 
processes, etc 

It IS not always easy to ditferentiate between this type of 
vanation and that described m (i) For example the shells of 
the water snail Planorbts seem to assume the uncoiled ( ‘scalari- 
form”) form in water of un 
usually high temperature This 
may be described as an acci 
dental malformation, but it is ac 
tually produced by a particular 
state of the medium in which 
these snails live Scalanformity i« 
more obviously “accidental ’ 
when produced in the Gastropod 
Trochus by parasitic infection 
Plant lice sometimes produce 
green colour in flowers and the 
attacks of a rust fungus (Aecid 
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i«w) produce shorter and broader 

leaves in Euphorbia cypartsstas fig 2 — variation in brine 

5 Seasonal Variation shrimps cartemia) showing in 

This IS a familiar phenomenon crease in ratio as water be 
among vertebrate animals, and saline 

IS also known among invertebrates (Insects, Cephalopods) The 
change of coat-colour m the mountain hare from “smoky brown’* 
in summer to white or “blue” m winter is a notable example In 
the rufous horseshoe bat ot India (Rhtmlopkus roum) the fur 
after the spring and autumn moults is mouse brown on the upper 
surfaces This changes in course of time into bnghter colours, 
probably owing to oxidation of the pigment 


6 Variation due to sexual dimorphism and growth changes 
Strictly speaking this should not come under the rubric of 
variation as described here but it is important to notice that some 
of the differences in size, colour and shape among animals of the 
same species may be due to these causes 
The data presented above relate only to the structure of 
animals and plants Although the distinction between structural 
characters and those of physiological constitution and habits is 
arbitrary it is convenient to retain (he distinction in a survey of 
this kind Our knowledge concerning modes of variation other 
than that of structure is less complete Each species is probably 
as variable m its physiological constitution as it is in its structure 
Ihis has been shown by exact tests and also mav be inferred 
from such facts as the infection of hosts belonging to different 
families and genera by individuals of the same specie s of ixirasitt 
the occupation by members of the same species of habitats 
radically different in physical and bionomic factors varying 
susceptibility to disease and so on The variability of habits may 
h( illustrited by Darwins observations on the behaviour of the 
great titmouse, certain individuals of which species sometimes 
behave as birds of prey 

A number of highly important considerations are omitted from 
this discussion The problem of mttrmediacv the degree ot 
variability in diftercnt species of the same genus the relation 
between natural vination and classificatory units observations 
on the effect of Natural Selection and on the first appear ince, 
inert ISC or decrease of variant individuals are dealt with in the 
undermentioned works 

Bibliography (Select) — W Batehon, Problems of Genetics 1913, 
C Darwin (various woiks passim) , G Turesson Papers on variation 
in Plants Heredtias Bd III -VIII (1922-26), G C Robson The 
Species Problem 19.8 13 Stresemann, ic)‘»6 Journal fur ornithologte 
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EXPERIMENTAL VARIATION 

The Types of Variation — Not everything differentiating an 
offspring from its parents can be handed down to later generations 
(sei above) Only the alterations occurring m the hereditary de 
termmers or gtms (q v ) can furnish actually new materials for 
the permanent fabne of a race, and these changes m the genes, 
called gene mutations, ire remarkably rare However, after the 
mutations have occurred, the changed or mutant genes enter into 
varying combmations with each other and with the old genes m 
successive generations, and so the actual degree of variation be 
comes increased Individuals having assortments of characteristics 
different from their parents are thus formed bv recombination, 
m somewhat the same way as by drawing some cards out of each 
of two given hands, we might obtain new hands, having one or 
another new assortment of cards Besides the above two kinds of 
vanation, which involve the genes, there are also many important 
vanations not due to the genes but to the environment These 
variations may be grouped together under the term modifications 
For detailed consideration we may best treat these three classes 
of variations in an order the reverse of the above 

Modifications Caused by Environment — ^The common 
question, “Which is more important, heredity or environment?” 
permits of no answer, except that both are equally and absolutely 
essential We are related to our heredity and environment more 
nearly as an arithmetical product of the two than as a sum, and, 
with either annulled, the product must be zero The genes provide 
the egg, not with the guarantees of developing certain characters 
but only with the possibilities of leading in certain ways so as 
to produce given adult structures and peculiarities, provided food 
and other conditions are appropriate Change the environment 
(it cannot really be abolished completely) and these genes may 
exercise their possibilities of reacting in very different ways, to 
produce a different type of development, or disintegration 

It IS, however, more pertinent to put our question in the form, 
“Which set of factors are ordmanly responsible for a larger part 
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of the vmatwn which actually occurs, dtSerences in heredity or 
ikfferenc€S m environment?'’ If, now, we take variation in the 
larger sense, to include differences between all living things, it is 
obvious that, all in all, differences m environment are? an insig 
nificant cause of the existing variation as compared with hered- 
itary differences, and this is usually true even of two individuals 
chosen from closely related yet different species On the other 
hand, within a given population of one species the variation due 
to environment is sometimes comparable to, or even much greater 
than, that dependent on the genes Which sort of variation 
predominates, and to what extent, will depend on many circum 
stances, and to answer our question will therefore require sep 
arate study, and often elaborate experiment ation and measure- 
ment, in the case of each population considered and even in the 
case of different charaetenstics m the same population The 
unravelling of any intimate combination of hereditary and en 
vironmental effects will usually demand either that we hold the 
effective features of the environment constant (often an impos- 
sible opieration) or else that we secure a set of individuals iden 
tical in their genes (as a r< suit of inbreeding twinning or asexual 
reproduction), under such circumstances the residual variation, 
due to the influence that was not held constant, may then be as 
certained 

It IS especially desirable to discover not only the extent of 
variation dut to environmental differences, but the principles 
governing the production of this variation This quest however, 
leads to a study of all the intricacies of embryonic dcvelopiment, 
physiology and mechanistic biology in general Although the de 
tails of the chemistry and physics comprised in these phenomena 
are for the most part scarcely guessed, we at least know, from 
our observations on the grosser visible occurrences that the proc 
esses whereby most adult orgins and characteristics arc formed 
are highly involved, interdependent in a complicated way and 
composed of many successive reactions Make one change, and 
effect follows effect until the final result bears no resemblance to 
the initial one So, for example, a quintitative change in some 
pirimary process may apipear m the adult as a qualit-itive change, 
ind vice versa It should nlso be observed that there are often reg- 
ulatory mechanisms which automatically compensate for effects 
produced as in regeneration of a lost hnib or in the accelerated 
growth of a child following tempiorary stunting 

Genetics his adduced cogent evidence that, despite the strong 
influence of the environment in modifying the body as a whole, 
and even the protoplasm of its cells the genes within the germ- 
cells of that body retain thtir original structure without specific 
alterations caused by the modification of the body, so that when 
the modified individual reproduces it transmits to its offspring 
genes unaffected by its own ^^acquired characters ” The offspring, 
then, will not tend to repK.at the parental modifications, unless 
the same ixjcuhar environment is itself repeated Our sms and 
our successes are not reborn in our children though the latter may 
inherit our onginal tendency and capacity for these Modifica- 
tions, therefore, unlike mutations, cannot be a cause of biological 
evolution or degeneration Now, if modifications acquired before 
the conception of children are not visited upon the latter it cer- 
tainly holds true that any modifications acquired by the mother 
after the embryos are partly developed, but prior to their birth, 
would not be transmitted to them Mothers may rest assured that 
there is no more ground either a pr$on or in observation, for sup- 
posing that a fright received during pregnancy (or before) will 
give their child a fearsome disposition than that it will give him 
spots 

Variation Due to Segregation and Recombination of 
Ocnei -—Whenever an individual breeds, having received a dif- 
ferent hereditary contribution from its two parents, its offspring 
will tend to vary from one another Thus, if we had received a 
gene for brown eyes from our mother, and one for blue eyes 
from our father, then, although we ourselves would have brown- 
ish eyes (brown being said to be “dominant” and blue “reces- 
sive”), nevertheless we would transmit our gene for brown only 
to half of our reproductive cells, and the gene for blue, unalloyed 
by brown, to the remainder This process of separation is called 


segregation (see Hemiiity) If our parents bad given us 
ferent genes for hairworm also, we would produce reproductive 
ceils having all the possible assortments of the two pairs of genes, 
namely, some having “brown curly,” others “blue straight,” still 
others “brown straight” and the rest “blue curly” This phe- 
nomenon IS recombination Since such vanation can be produced 
in our children only m respect to genes which already differed 
from one another in our parents, it is evident that the primary 
cause of this variation lies in the events whereby these genes came 
to differ m the first place, that is, in the gene mutations such as 
originally changed a gene for brown eyes into the gene for blue 
These mutations, that make possible the recombinations of to-day, 
may have happened in the remote past 

The explanation of segregation and recombination is to be 
found m the behaviour of the chromosomes, those tiny separate 
filamentous bodies, visible under the microscope, which contain 
the invisible genes “linked” together within them, like beads in 
so many separate chains Several or many chromosomes, each 
probably containing hundreds of different genes of distinctive 
natures and effects, are contained m each of the two uniting repro 
ductive cells derived from the two parents While the majority 
of the genes from one parent arc always like those from the 
other, since the parents are m general similar organisms, yet in 
the case of most mitings there are some gene differences, and 
these give an opportunity for the operation of the segregation and 
recombination processes above mentioned, after the individual 
formed by the union of the two cells in question develops and 
reproduces reproductive cells for a still later generation 

It will be seen that the more gene differences exist the more 
different combinations can then be formed The numerical rela 
tions resulting from recombination are calculable according to 
definite laws provided the effects of the genes concerned, and 
their positions m the chromosomes, have been determined by poor 
experimentation The character effects of untried combinations 
cannot, however, be predicted with certainty, as unexpected de 
velopniental results, including even new traits, are occasionally 
produced by recombination As some new combinations may be 
more advantageous for the race than the original combinations, 
the function of recombination, of segregation, and m fact of sex 
ual reproduction itself, becomes explained m terms of their 
value m evolution 

The development of most characters depends on the combined 
action of numerous genes A difference in any one of these goncs 
may affect either the quality, or the degree of development of the 
character in question Now, when a number of mutations, m dif 
ferent genes all concerned with the same character (e g , stature), 
have some time previously occurred in a population, random 
crossing and recombination will result in the transmission, to dif- 
ferent offspring, of many different assortments of the mutated 
and non mutated genes Thus the population may tend to ex- 
hibit many different grades of expression of the character These 
grades will often differ only by small steps, which become blurred 
into an apparently continuous gradient through the effect of en- 
vironic modifications Such quantitative vanation, as well as all 
other variation of recombinational origin, is of course especially 
evident when individuals are bred which resulted from the 
crossing of widely different stocks, m which many differing gene- 
mutations had become established since these stocks diverged 
from their common ancestor 

Many abnormal types of recombination occasionally occur, 
owing to such disturbances of chromosome behaviour as the loss 
or reduplication of a chromosome or section of a chromosome, 
or the reduphcation of one or more entire^ sets of chromo- 
somes When such an occurrence alters the proportions existing 
between the different kinds of genes (by changing the numbers 
of some and not of others) there generally results a combination 
of various (usually detrimental) abnormalities at once At other 
times, a chromosome may become broken m two, or two chromo- 
somes unite to form one, or a piece broken off one chromosome 
and united to another The genes thereby become rearranged, 
but the characteristics of the individual probably remain little 
affected, since they depend rather on the kind and numbers of 
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different Irenes prewnt than on thek arrangement X ray*, cdld 
and other influences are known to Induce such disturbance* of 
chromoBome>*behaviour 

Mutfttiom in the Oeties^It has been found in fruit-flies 
(Dro^ophile) that any given gene, existing in a fly at the present 
day, has probably remained constant in its composition for sev- 
eral thousand years This stability is not passive, for, as every 
organism grows and reproduces through a process of repeated cell- 
growth and cell division, each gene must repeatedly reproduce 
itself, and in so doing it must each time construct a daughter-gene 
that possesses exactly its own peculiar structure Occasionally, 
however, something goes wrong, and either the mother-gene be 
comes altered m its composition or else the daughter gene is not 
formed exactly in the image of the old gene As a result of this 
mutation there arises i new type of gene, having a different effect 
upon the organism, and this mutant gene is then capable of re- 
duplicating Its own new type— a process which it usually performs 
with as constant accuracy as that which the old gene had ex- 
hibited It is this peculiarity of the gene — its retention of the 
power of self reduplication despite the occurrence of alternations 
(mutations) in its composition— which makes heritable variations 
possible, and hence organic evolution 

There is evidence that, when one gene m a cell mutates, the 
thousands of others, even including the similar or identical gene 
derived from the other parent, remain unaffected and constant 
The mutation, then, may be regarded as an “accident^^ of sub- 
microscopic dimensions, dependent on the occurrence of certain 
'‘chance” configurations of atoms, electrons and energy quanta 
withm or near to the gene in question It is not strange, in view of 
this, that It has not yet been proved possible, by particular ex 
ternal conditions, to dictate the occurrence of specified types of 
gene mutations m preference to others 

Though the kind of mutation which shall occur has not been 
brought under control, experiments with a number of different 
organisms have shown that heavy treatment with X rays will 
make the mutational accidents in general occur far more fre 
quently thin otherwise, so that gene mutations of varied kinds 
may be produced at a rate m some cases over a hundred times 
higher than that at which they previously were found to occur 
'This raises the conjecture, as yet untested, that possibly the 
Trays (related to X rays) which onginite m miner ds of the 
earth’s crust have phyed an essential rfile in the causation of the 
varied “nitural ’ mutations through which evolution has come 
about However, there is evidence that temperature, genetic com 
position, and perhaps other factors, also affect the general fre- 
quency of gene mutations No particular stage m the hte cycle 
IS known to be especially favourable for the occurrence of gene- 
mutations, certainly they may happen either in embryos or in 
adults, and m somatic as well as in germinal tissue, though of 
course only mutations in germ cells can be inherited 

Though most gene mutations seem, in the sense above ex 
plained, to be accidents, some genes appear to be less stable than 
others, and a few are definitely known to be exceedingly mutable 
(“ever sporting”) In the latter cases, which may represent 
changes of a different sort from most gene mutations, the sta 
bility of the mutable gene may be much affected by specific con 
ditlons These effective conditions differ in different cases Some 
are determined by the nature of the tissue and developmental stage 
m question, others by the external environment, and still others 
by the genetic composition 

A given gene has the capability of mutating in various ways, 
so as to form a number of different kinds of genes (“multiple 
allelomorphs^') Usually the effects of these differing changes in 
a given gene resemble each other strongly, and often, though not 
always, She discernible differences between them he chiefly in the 
degree of change produced There are also numerous cases on 
record of mutations that seem quite identical in land with other 
mutations which occurred independently in homologous genes of 
other individuals belonging to the same or a related species Not 
infrequently, too, different kinds of genes (non-homologous) will. 
On mulatmg, produce similar or mdistlngmshable final effects on 
the characteristics of the organism In this connection it is found 


that certain character changes can be produced by mutations in 
a greater number of different genes, and hence tend to occur more 
commonly, than others 

The most frequently produced effect, so far as known, is the 
lethal effect, that is, mutant genes are usually so deleterious in 
their action that they tend to kill the organism When they 
ire not positively lethal they are usually retrograde in direction 
and hinder rather than help the organism to fulfil the functions 
of its existence Such results arc to be expected of accidental 
changes occurring in any complicated organization A race there 
fore, will tend gradually to undergo degeneration m any respect 
in which selection (natural or artificial) does not persistently 
weed out the degenerative mutations that continue to occur It 
can be only the rare mutations that are helpful which furnish 
material for evolution These latter, however, when they show, 
will tend to multiply 

As a matter of fact, most gene mutations never show Lor most 
(though not all) mutant genes are recessive to the type from 
which they arose, and m their cases an obviously mutant m 
dividual cannot appear unless — usually many generations subse 
quently to the original gene mutation — two reproductive ceils, 
each bearing the identical mutant gene, meet m fertilization 

Both conspicuous and inconspicuous, minor and major, funda- 
mental and superficial, character-changes are produced by gene 
mutation and either one character or several at once may be 
altered by a single gene-change The more far retching the 
change, the more apt it is to be deleterious rather than advan 
tageous Hence geneticists are returning to a view essentially 
similar to Charles Darwin’s (though now much more highly 
elaborated), namely, that the origin of one species from another 
usuilly involves the accumulation of numerous srlcitcd small 
steps of heritable variation 

Sec Ammal Breeding, Breeds and Breeding, Chromosome, 
Cytology, Gene, Heredity, Plant Breeding 
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VARIATIONAL PSYCHOLOGY: sec Differential 
Psychology 

VARIATIONS. in music, the term given to groups of pro- 
gressively developed versions of a complete self contained theme, 
retaining the form ot that theme though not necessarily its 
melody Tins is the classical sense of the term, but there are 
modern developments of the variation form to which this dehni 
tion IS at once too broad and too precise to apply The aesthetic 
principle of variations appeared at very earl> stages of music 
During the i6th century an artistic illy mature vaiiation form 
automatically rose m the polyphonic treatment of Gregorian 
hymns verse by verse Accordingly, the hymns and Magnificats 
of Palestrina might be described as contrapuntal sets of varia- 
tions on ecclesiastical tunes, like rich and fiec examples on the 
simple plan shown later by Haydn’s variations on his Austrian 
national anthem in the “Emperor” quartet (op 76, No 3) 
Already m the i6th century instrumental music was climbing up 
the trellis of a primitive variation form A favourite pi in {set 
the Pttzwtlltam Vtrgmal Book, passim) was to put together sev 
eral popular or original tunes, with an ornamental variation 
sandwiched between Sometimes sets of variations on a single 
tune were produced, with excellent effect, as m Byrd^s variations 
on “The Carman’s Whistle ” Such variations were naturally 
grouped in order of increasing brilliance and they often Include 
passages that would catch the greatest pianoforte players 

In the 17th century a highly artistic form of variation solved 
with great simplicity the problem of expanding instrumental pieces 
to a length admitting of growth to a big climax This was the 
ground bass, a single phrase placed m the bass and repeating itself 
ad mfimttm It originated in the dance forms of the passacagUa 
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and the chaconne Both were m slow triple time, the chaconne 
having a strong accent on the second beat, while the passacaglu, 
by some chance, developed the liberty to transter its theme to 
other parts than the bass The genius of Purcell was cruelly 
hampered by the non existence of large musical forms m his 
time, and he seized upon the ground bass with avidity By the 
time of Bach and Handel lighter sets of variations, consisting 
essentially of embroidery on a melody, had come into vogue 
Bach s Ana vartaia alia mamera Itahana tells us where this fashion 
began, and in France the atr et doubles was taken over from early 
English virginal music Doubles are variations each of which 
divides the rhythm into quicker notes than the one before The 
most familiar example is thit known as “The Harmonious Black- 
smith’ m Handel’s E major suite Sometimes the air itself was 
stated in a tangle of ornamentation, while the doubles simplified 
the melody and varied the accompaniment But Bach had mean- 
while applied the principle of the ground bass to variations on 
a complete symmctncal movement in binary form His Air and 
Variations, commonly known as the “Goldberg” variations, is 
(with the exception of Beethoven s 33 V erhnderungen on a waltz 
by Diabelh) the most gigantic set of variations in the world 
A mclodically interesting ground bass could not be maintained 
on so 1 irge a scale, but the 32 bars of Bach’s theme are so miny 
clear harmonic steps which can be represented by many inalogous 
progressions, without Joss of identity (Fx la ) There is no 
question of retaining or varying the melody of the ana, which is 
a tissue of ornaments that will bear neither development nor 
simplification 



The rise of the sonata st>lc again brought the melodic em- 
broidery vanition into prominence, for in sonato forms we iden 
tify themes entirely by their melodies Now, with not more than 
three or four exceptions, the best sets of vinations by Mozart 
and Haydn are movements m their sonata works , and their inde- 
jiendent sets arc eithei t irly or perfunctory exercises and encore 
pieces Two common mistakes of professional and amateur criti- 
cism are, first, the judging of Haydn’s and Mozart’s variations 
by these partrga, and secondly, the much graver error of despis- 
ing the embroidery variation on principle It is either vulgar or 
sublime And it is handled lovingly by precisely the greatest 
masters of deep harmonic and rhythmic variation, Beethoven 
ind Brahms Haydn is fond of a special form first known in 
Philipp Emanuel Bach It consists of alternating variations on 
two themes, alternately major and minor, the first a rich and 
complete binary melody, and the other a shorter binary melody, 
often beginning with the same figure as the first The first theme 
usually returns as if it were goin^ to be unvaried, but its first 
repeat is an ornamental variation The form is rarely worked 


out far enough to include more than one vanation of the second 
theme, and sometimes (as m the famous “Gypsy” trio) there are 
new episodes instead of variations of the second theme, so that 
the form becomes a sectional rondo The only strict example of 
Haydn’s type of alternating variations m later music is the first 
allegretto of Beethoven’s pianoforte tno m E flat (op 70, No 2) , 
but a magnificent application of it, without change of mode, though 
with a wide range of key, is shown m the slow movement of his 
C minor s>mphony 

Beethoven, m his last works, invented another variation form 
on two themes, of which the second is in a different key and time 
I he examples of this are the slow movement of the 9th symphony 
and the Lydnn figured chorale in the A minor quartet In the 
slow movement of Brahms’s I major string quintet (op 88), the 
alternation of the two keys gives rise, m the last line of the move 
ment, to one of the most astonishing dramatic strokes m all 
music Beethoven uses embroidery variations as means of obtain 
ing extraordinary repose in slow movements The extreme case 
of this is the slow movement of the sonata op 57 (commonly 
called “Appassionata”), which is described m the article on 
Sonata Forms In this, and in many other instances, his method 
IS that of the mr et doubles, which grows to a naturil climax 
which can subside into the rhythm of the plain theme Until his 
latest works, such sets of variations are never finished Their 
dramatic intent is that of a repose which is too unearthly to last, 
and at the first sign of dramatic motion or change of key the 
sublime vision “fades into the light of common day,” a light which 
Beethoven is far too great an idealist to despise ^ee the andante 
of the B flat tno (op 97), and the slow movement of the violin 
concerto, which contains two episodic themes m the same key 
In his later works Beethoven found means, by striking out into 
foreign keys, of organizing a codi which finally spins down in 
fragmentary new variations, or even returns to the plain theme 
Thus he was able to end his sonatas, opp 109 and iii, with 
solemn slow movements 

Beethoven also found other applications of the vanation forms 
Thus the finale of the Eroica symphony has not only the theme 
but many other ideas in common with the brilliant set of varia 
tions and fugue for pimoforte on a theme from Prometheus (op 
S')) md the fantasia for pianoforte, chorus and orchestra, and 
the choral finale of the 9th symphony, are sets of melodic varn 
tions with freely developed connecting links and episodes In the 
else of the 9th s>mphony, a second thematic idea eventually 
combines with the figures of the first theme in double fugue 

But Beethoven’s highest art m variation form is independent 
of the sonata From his earliest display of pianoforte playing, 
the wonderful 24 variations on a theme by Righini, to his supreme 
V iriation work, the 33 on Diabelh ’s waltz, he uses and transcends 
every older means of variation and adds his own discoveries 
Before Beethoven the basis of variations might be a ground bass, 
a melody or a harmonic scheme Beethoven discovered that 
rhythm and form can, with a suitable theme, be a sohd basis 
for variations The ana of Bach’s Goldberg variations is m its 
phrasing as uniform as a chess board, and if its harmonies had 
not a one-to one correspondence with each variation the form 
would be lost But there are themes, such as Haydn’s Chorale 
St Antoni, which Brahms varied, where the phrasing is interest- 
mg m itself A similar example is the following theme by Paganini 
which inspired Brahms to compose two complete sets on it 

The climax m the history of variations dates from the moment 
when Beethoven was just about to begin his 9th symphony, and 
received from A Diabelh a waltz which that publisher was send- 
ing round to all the musicians m Austria, so tEat each might con- 
tribute a vanation to be published for the benefit of the sufferers 
m the late Napoleonic wars Diabelh’s theme was absurdly pro- 
saic, but It happened to be, perhaps, the sturdiest piece of musical 
anatomy that Beethoven (or any composer since) ever saw, 
and it moved Beethoven to defer his work on the 9th symphony! 
The shape of Diabelli’s waltz may be illustrated by a diagram 
which represents its first 16 bars, the upright strokes (not the 
spaces) being the bars, and the brackets and dots (together with 
the names underneath) indicating the rhythmic groups The sec- 
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Tonic Dominant Rising sequence Close m 


dominant 


ond part also consists of 16 bars, moving harmonically back from 
the dominant to the tonic, and rhythmically the same as the first 
part This plan is astonishingly elastic The alternation of tome 
and dominant in the first eight birs m iv be represented by another 
familiar form in which three bars ot tonic and a fourth of domi- 
nant are answered by three bars of dominant and a fourth of tome, 
as m variation 14 (which must be reckoned m half-bars) Again, 
when the theme answers the tome by the dominant it raises 
the first melodic figure by one step, and this may be translated 
by the answer on the supertonic harmony In the course of 50 
minutes a few of these 3^ variations become vague as to more 
than the beginnings and cadences of the theme, and there are 
three simple variations on which one would like to ask Beethoven 
whether he had not inadvertently omitted a bar , but the mon\en 
turn of the theme is never lost, and after a group of three slow 
and rather free variations this momentum breaks into an entirely 
free fugue (variition 3^) on a salient feature of what must by 
courtesy he called Diabelh s melody A free fugue is a favourite 
solution of the problem ot the coda m a set of variations The 
momentum produced by the revolution of true vinations m the 
orbit of the theme givis the ke> to the whole problem A fugue 
solves It by flying ofl at a tingent Very sublime is the way in 
which Beethoven, alter letting his tugue run its torrential course, 
returns to the orbit of his theme in an ethereal little minuet with 
a short eorli of its own which, 16 bars before the end, shows 
signs of beginning to revolve again 

Again, let us regard the period of the theme not as an orbit 
but as diurnal rotation \\e can then describe the codas of 
Brahms’s Paganini v in Uions as produced by accelerating the 
spin till it breiks awiy tor i while and then resumes for a few 
final catastrophic whirls, exietly like a dying top (though this 
of course, does not aetelerile its spin) Without iccclcration 
Beethoven ended his wonderful C minor variations (most perfect 
of passicighis) in this wav Brahms found m Haydn’s Chorale 
St Antoni the opportunity for another method He took the first 
five bars as a ground bass, within which narrow orbit the finale 
moves until its climax broadens out into the rest of the glorious 
theme, ancj so rounds off the whole work 

Bach poised the contrasts and climaxes of the Goldberg van i- 
lions so accurately thit the ending of the whole by a simple 
da capo of the theme is astonishingly effective It is as if a 
charming old ancestress of a living line of great folk were to 
step from the frame of her Holbein portrait and bow to her 
assembled posterity 

To speak of the progress in variation form since Beethoven 
IS like speaking of the progress in reinforced concrete since the 
Parthenon The classical variation form is limited only by the 
composer’s imagination and technique, and the removal of its 
foundations does not enlarge it it all There is no reison to con- 
demn other kinds of varation, and rainy great and beautiful 
works in non classical variation form exist, from Schumann’s 
Etudes Symphomques to Elgar’s “Enigma” variations and Dohn- 
any’s Variations on a Nursery Song But no “free” variation that 
breaks down the phrasing of its theme and follows its own dis- 
cursive ways 'Will ever achieve anything externally so unlike the 
theme as a strict harmonic and rhythmic variation on classical 
lines {See Ex 26 ) Nor will a senes of such variations acquire 
anything like the classical momentum On the contrary, m clumsy 
hands the free variation becomes apologetic in the way in which 
It offers raw chunks of the original melody as evidence that it 
has not forgotten its duty, like Lewis ( 3 arroh’s poetic Tema con 
Vanaztom, the preface to which is an unconscious epitome of 
modern misunderstandings of the form 

Variation writers may be scientifically classified into those who 
know their theme and those who do not There is no reasonable 
doubt that many very clever composers, from Mendelssohn on- 




wirds, hive completely misunderstood the nature of the deeper 
clissical variations, and have thought that an\ thing so unlike the 
original tune must be quite independent of it Mendelssohn s 
\ ariaitons shitHsts have a beautiful theme with i structure that 
might have given rise to splendid features, but Mendelssohn sim 
ply Ignores this structure and repUces it by weaker things m 
almost every variation bchumann shows more insight He b is 
no great grip of his theme, but he tries to distinguish by titles those 
variations which are true from those which ire episodic, thus in 
the Etudes Symphomques the etudes are numbered separately 
from the variations, the andante of the T major quartet is 
called quest vanozwiu, and the strictest set he ever wrote (on a 
theme by Clara Wieck) is called Impromptus 

Brahms stands alone in his grip of his theme Reger is no nearer 
the classical iorm m his variations than in his other works The 
present state of the form seems to indicate thit if the composer 
does not aim at strict varntions his most vital results will be on 
the line of melodic development, as in the above mentioned 
works of Elgar and Dohnanji, (he Svmphonic Vinations of 
Dvofak, and those variitions of Reger which are closest to this 
type (D 1 T) 

VARIATIONS, CALCULUS OF set Calculus 01? 
Variations 

VARICOSE VEINS, a condition of the veins w^hieh mostly 
occurs m those parts of the blood stream which art farthest from 
the heart, occupy a dependent position and arc relatively unsup- 
ported by surrounding tissues Thus they are found superficially, 
m the legs and thighs, in the lowest part of the bowel (piles, see 
Haemorrhoids), and in the spermatic cord (varicocele) Any 
condition which hinders the return of blood from the veins is apt 
to cause their permanent dilatation, thus is explained the occur 
rence of varicose veins in the leg from the wearing of a tight 
garter, and of piles as the result of the pressure of an ovarian 



VARIETY THEATRE— VARNHAqEN VON ENSE 


992 

tumour or of a prcgnint uterus, or of disease of the liver 

Sometimes the trouble is begun by a direct injury to the vein, 
which, by setting up mtUmmation, weakens the coats of the vein, 
which then yield under the pressure of the blood stream In the 
case of varicocele, the dilatation of the veins is probably of devel- 
opment il origin , m my other c luses are given, but not one of them 
dpiK irs s iiisf utory Lxammation of a varicose vein shows that 
It IS me reused m length as well as m capacity, and that the valves 
are atrophied and iunetionless In some parts of its course the 
v( m has Its coats much thickened, but at those places where there 
IS most dilatation the walls are very thin Veins thus affected give 
rise to p tins and achings, and they are, moreover, liable to attacks 
of inflammation which end in clotting of the blood {thrombosis^ 
q V ) This IS a dangerous condition, as a sudden or violent move 
rnent is apt to cause the detachment of a piece of the clot, which, 
carried up to the brain or the lung, may cause sudden death Less 
serious results of varicose veins are swelling of the parts below 
(oedema), ulceration and ibsccss 

As regards treatment, the wearing of a well fitting elastic stock- 
ing will prove beneficial in the case of a moderate dilatation of the 
veins of the leg, the individual must avoid long standing and 
fatigue II IS well also to have the foot of the bed raised three 
or four inches, so that during the night the veins may be kept 
as empty as possible If the case is more serious, the thinned 
veins threatening to give way, it will be advisable, provided the 
dilatations art fairly will localiEtd and the general condition of 
the patient permits to excise the diseased parts, tying the cut 
ends of the veins md closing the surface wounds with fine 
sutures Should a varicose vein be plugged with clot, it will be 
advisable to tie it high up where the coats arc healthy, and to 
remove the lower part by dissection This will render the person 
safe from the very serious risk of a piece of the clot being carried 
to the heart and will also permanently rid him of his trouble It 
miy be said generally that any operative treatment for varicose 
veins in the lower extremity is best associated with the applied 
lion of a ligature upon the large surface vein just before it enters 
the common femoral vein below the fold of the groin This 
oiierition removes the risk of the downward pressure of blood 
in the veins whose dilatation has rendered the valves useless Rc 
cently, a method of internal coagulation by means of injections 
(e g , salicylic acid) into the vein has been adopted with suc- 
cess 

In the case of a varicose vein being opened by accident or 
disease, it is quite possible for the individual to bleed to death 
Ihe first aid treatment for the serious haemorrhage should consist 
in laving the patient on the floor, raising the limb upon the seat 
of a chair and fixing a pad over the open vessel b> a handkerchief 
or bandage 

Varicose veins of the six*miatic cord (varicocele) of the left 
side are met with m adolescents The dilatation is in all proba- 
bility, of developmental origin, making its appearance at puberty 
It is, as a lulc of no serious moment, and, unless present in an 
extreme degree bad best be treated merely by 1 suspension band- 
age If, however, it is causing real ph>sical distress, it may be 
treated by excision of in inch or two of the bunch of dilated 
veins The presence of varicocele is apt to cause inconvenience 
or even discomfort to men living in India or the tropics, but the 
Englishman who intends spending his life in temperate climes will 
do well to ignoic a varicocele It will become less and less 
noticeable as time goes on (E O ) 

VARIETY THEATRE see Music HAit 
VARIOLITE, in petrology a basaltic or dolentic rock with 
prominent spherulitic (vanolltic) texture, the spheruUtes or 
v^anoles consisting usually of ladial aggregates of feldspar These 
V arioles, especially on weathered surfaces, appear as pale coloured | 
spots, giving the rock a pock-marked appearance The name Is | 
from Lat vanola, smallpox m allusion to this characteristic | 
feature The vanolitic texture of the basic rocks is closely 
akin to the spherulitic texture of the acid lavas, as seen in 
rhyolites, etc 

Vanolites frequently form the tachylytic selvag:e5 of dolerftc 
dykes (see Tachylyte), and also appear m the form of pillow 


lavas (see ^pilite) The vanoles are usually rounded m outline 
and are often about i in in diameter, but may much exceed this 
size With few exceptions they are built up of divergent fibres of 
feldspar embedded in dark brown glass As vanolites are fre- 
quently much decomposed, the glassy matrix is represented by 
secondary alteration products or has been devitnfied (C E f ) 

VARLEY, JOHN (1778-1842), English water colour pamt- 
; er, was born at Hackney, London, on Aug 17, 1778 His father dis- 
couraged his leanings towards art, and placed him under a silver- 
smith But after his father’s death the lad found work with an 
architectural draughtsman, who employed him to sketch the prin- 
cipal buildings in the towns they visited His spare hours were 
employed m sketching from nature, and in the evenings he was 
permitted, like Turner and Girtm, to study in the house of Dr 
Munro In 1798 he exhibited his first work, a “View of Peter- 
borough Cathedral,’* in the Royal Academy In 1804 he became a 
foundation member of the Royal Society of Painters m Water- 
Colours, and contributed over forty works to its first exhibition 
He died m London on Nov 17, 1842 

VARNA, a fortress, seaport, departmental capital and episco 
pal city of Bulgaria, on the bay of Varna, an inlet of the Black 
sea, in 40® 12'' N and 27® 56' E Pop (1926) 60,787 Varna is 
built on the hilly north shore of the bay, overlooking the estuary 
of the river Devna It is the eastern terminus of the railway to 
Rustchuk and Sofia The “Varna quadrilateral,” so important in 
Bulgarian military history, consists of the fortresses of Varna, 
Shumla, Rustchuk and Silistra (qv) Varna ranks with Burgas 
as one of the two principal seaports of Bulgaria Its deep and 
capacious bay is sheltered from northerly and north-easterly 
winds, and the harbour works are modern The principal exports 
are cattle and dairy produce, grain, lamb and goat skins, and 
cloth (shayak) , the imports include coal, iron and machinery, 
textiles, petroleum and chemicals In 1921 the port was entered 
by 906 vessels of 684,931 tons comprising 55% of Bulgaria’s 
Black Sea trade It is the headquarters of the Bulgarian Steam 
ship Co , which trades with Turkey, Greece and Russia Its trade 
has been affected by the cession of the Dobruja to Rumania, but 
It 19 a growing sea side resort 

Varna was the ancient Milesian colony of Odessos, founded 
585 B c Close by was fought in 1444 the battle in which Mprad 
II slew Wladislaus III of Poland and Hungary, and routed his 
forces under Hunyadi Jdnos Varna was occupied in 1828 by 
the Russians, m 1854 by the alhes, who here organized the mva 
Sion of the Crimea and in 1877 by the Egyptian troops sum- 
moned to the defence of Turkey against the Russians By the 
treaty of Berlin (1878) it wa* ceded to Bulgana It has long been 
the seat of a Greek metropolitan and since 1870 of a Bulgarian 
bishop 

VARNHAGEN VON ENSE, KARL AUGUST (1785- 
1858), German biographer, was born at Dusseldorf on Feb 21, 
1785 He studied at Berlin, Halle and Tiibmgen He began his 
literary career m 1804 as joint editor with Adelbert von Chaipisso 
(g V ) of a Musenaltnamch In 1809 he joined the Austrian army, 
and was wounded at the battle of Wa^am Soon afterwards he 
accompanied his supenor officer, Prince Bentheim, to Paris, 
where he carried on his studies In 1812 he entered the Prussian 
civil service at Berlin, but m the following year resumed bis 
military career, this time as a captain in the Russian army He 
accompanied Tettenborn, as adjutant to Hamburg and Pans, and 
his experiences were recorded m his Gesthicht^ der Hamburger 
Breignisse (London, 1813), and his Geschkhte der KnegszUie 
des General:^ von fottenborn (1815) At Pans he entered the 
diplomatic service of Prussia, and in 1814 acted under Harden 
berg at the congress of Vienna He also accompanied Hardenberg 
to Paris in 1815 He was resident minister for some time at 
Karlsruhe, but was recalled m 1819, after which, With the title 
of “Geheimcr Legationsrat,” he lived chiefly at Berlin He had 
no fixed official appointment, but was often employed in impor 
tant political business In 1814 he married Rahcl Levin (1771- 
1833) sister of the poet, Ludwig Robert (1778-1832) By birth 
she was a Jewess, but Wore her marriage she made profession 
of Christianity She was a woman of remarkable intellectual 
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qU4l2ti0s> md exercised a powerful Influence ort many men of high 
ability After her death her husband published a selection from 
her papers, and afterwards much of her corrceponcknce was 
printed Varnhagen von Ease died suddenly in Berlin on Oct lo, 
1858 

He made some reputation as an Imaginative and critical writer, 
but he 13 famous chiefly as a biographer He possessed a remark- 
able power of grouping facta so as to bring out their tsstntial 
slgniflcance, and his style is distinguished for its strength grace and 
purity Among his principal works arc Goethe in den Eeugnhsen dtt 
Mitlebenden (1824), Bwgraphnche Denkmale (s volft , 1824-30, 
-^rd ed , 1S72) , and biographies of General von Sc>dlitz (1834) Sophia 
Charlotte, queen of Prussia (1837), hield Marshal Schwerin (1841) 
hield Marshal Keith (1844), and General Bulow von JDenncwit/ 
(18^3) His Drnkwurdigkdten und vermschie ^chnften appeared 
m 9 vols in 1843-59, the two last volumes appearing alter his death 
His nitce, Ludmilla Assing between i860 and 1867, edited stvtral 
volumes of his correspondence with eminent men, and his Torgebuchtr 
(14 vols, 1861-70) Blatter au^ dir preuSsnehen Gcschtchte appeared 
m i Vols (1868*69) his correspondence with Rahcl m 6 vols 
(1874*70 , and with Carlyle (1892) His selected writings appeared 
in 19 vols m 1871*76 There is also an extensive literature dealing 
with Rahel Varnhagen von hnse, He especially her husband’s Rakel, 
$m Buck de'i Andmkens (3 vols 1834) , Aus Rahels Herzensleben 
(1877). L Schmidt-Weissenfels, Rahel und ihre Zett (1857), Brief- 
ivetksei zwhehen Karolme von Humboldt ^ Rahel und Varnhagen von 
Ense (1896) , O Berdrow, Rahel Varnhagen (1900) 

Varnish, a homogeneous liquid which when thinly applied, 
dries, on exposure to air, to a hard him giving decorative effect 
and protective action to the surf ice to which it is applied 

The use of varnish dates back to great antiquity, the ancient 
Egyptians were acquainted with the softer resins, such as sandarac, 
mastic, etc , which they melted up in oil to form a varnish which 
was applied warm with the finger or a knife On the mummy cases 
m the British Museum the varnish still retains its lustre and its 
surface is uncrickcd and undamaged But it is not until the middle 
of the 1 8th century that any description can be traced of linseed 
Oil varnish thinned with oil of turpentine, and incorporating lith- 
arge as a drier 

Varnishes may be classified broadly into two varieties, (i) oil 
varnishes and (2) spirit varnishes (including cellulose varnishes) 
Oil varnishes are composed of hard gum resins, a drying oil— 
usually imseed oil— and a volatile solvent such as turi^entine, on 
ipphcition the volatile solvent first evaporates leaving a soft oil- 
resin film which subsequently dries by absorption of oxygen from 
the air Spirit varnishts are solutions of soft resins dissolved in a 
volatile solvent and on evaporation leave hard dry resinous films 

Manufitcture of Oil Viiftiish— The chief components of an 
oil varnish are hard fossil gums, oils and a volatile thinner — 
usually turpentine The gums are the fossilued exudations of 
ancient trees, m the course of centuries the original soft gums and 
resins have become hard, brittle and lustrous They are found m 
many different parts of the world as follows —kauri gum from 
New Zealand, animi from Zanzibar, Angola and Congo, copals 
from West Africa and Pontianac and Manila gums from the 
Dptch indies 

The first process In the manufacture of an oil varmsh is the 
Selettion and grading of the gums according to colour, hardness, 
etc , only the palest gums being used for the highest grade var- 
nishes These gums are put through a crusher so as to reduce 
them to a uniform size The crushed gums are placed in a copper 
or aluminium varnish pot, provided with a hood or cover which 
is connected to a flue to take away the fumes given off dunng 
the “running'^ or melting process The cover has a hole m the 
centre to allow the introduction of a copper or aluminium stirrer 
The charge of gum— which vanes from 50 lb to lao lb— is put 
into the pot which is then placed over a hot coke or gas fire and 
gradually heated up to a temperature of about 300** C When 
the gums are all melted and in a thm liquid condition, linseed 
oi}^p):eviously heated up to 300® C— Is gradually added and the 
mixture thorouf^ly stirred, the heating is continued until com- 
plete amalgamation has taken place, this is indicated when a por- 
tion ott being taken out and put on a piece of glass appears bright 
and transparent The driers which consist of lead and manganese 
satis are next introduced and the mixture boiled until they are 
thoroughly incorporated The pot is then removed from the fire 


to the thinning shop and when it has cooled down sufficiently, 
turpentine or white spirit is gradually added the mixture btmg 
contmually stirred so as to reduce the mass to a suitable con- 
sistency The varnish is then strained to ftmove any dirt and 
pumped into storage tanks where it is left to mature 
A large number of varieties of oil varnishes art made each 
hiving Us own sptcul use Fhi most import ml vanetus are, 
coach builders’ varnishes, including finishing and hard drying body 
varnish, clastic carnage varnish and flatting or rubbing virnish, 
decorators’ varnishes such as copal oak varnish for insidt and 
outside work, church oak varnish and I rcnch oil varnish A special 
type of varnish known as japan goldsize is made for gilders’ use 
and as a binder for coach colours, it dries in two hours or less 
Other types of varnish made for specialized uses include, egg 
shell flat varnish which dries with a mat surfate, stoving 01 baking 
varnishes for tin printing work and insulitmg varnishes for 
electrical purposes Oil varnishes are sometimes classified as 
long and short oil varnishes based upon the relative amounts of 
gum and oil used, that is on the number of gallons of oil per 100 
lb of gum The general formulae for oil varnishes m iv be sum- 
marized as follows 
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Spirit Varnishes — These are simple solutions of soft recent 
resins — such as shellac, sandarac, dammar mastic, etc , in a vola- 
tile solvent or mixtures ol solvents such is methylated spirit, 
turpentine or acetone When a spirit varnish is applied the vola- 
tile solvent rapidly evaporates leaving a thm coating of resin 
covering the object The minufacturc of a spirit varmsh is a 
comparatively simple matter, the process consists m placing the 
resin and solvent m a barrel or churn which is rotated at a slow 
speed for a jx^nod of about 12 to 48 hours until the resin is com- 
pletely dissolved The varmsh is then strained to remove any 
dirt or other insoluble matter, into suitable containers where it 
IS left to stand for a few days, and it is then ready for use The 
most important spirit varnish is French polish (g v ) White 
polish which IS used for polishing very light woods such as satin- 
wood h made by dissolving bleached shellac in methylated spirit— 
usually 2 lb of shellac to i gallon of methyl ited spirit White 
and brown hard spirit varmsh which is largely used as a quick 
drying varmsh for woodwork, basket work chairs and other 
articles of furniture is made by dissolving 4 to 5 lb of soluble 
manila gum m one gallon of methylated spirit By the addition of 
various aniline dyestuffs to these varnishes, a large range of col 
oured varnwh stains may be obtained which are used on wood- 
work to imitate mahogany, oak, walnut, etc 

The chief spirit varnish in which turpentine is the volatile sol 
vent IS crystal paper varnish, made by dissolving 7 to 8 lb of 
white dammar gum m one gallon of turpentine This varmsh is 
water white m colour and is used for varnishing wallpapers and 
delicate interior work Other spirit varnishes include mastic var- 
nish used for varnishing oil paintings and sandarac used as book- 
binders and negative varmsh 

Cellulose Varnish — This consists of a base, usually cellulose 
mtraU dissolved m suitable solvents A large number of solvents 
may be used for dissolving cellulose nitrate, but those most com- 
monly employed are acetone amyl acetate butyl alcohol and 
ethyl lactate As these cellulose nitrate solvents are very expen- 
sive it IS usual to substitute as far as possible cheaper diluents such 
as benzol, alcohol and light petroleum ether, these diluents while 
not m themselves solvents for nitro-ccllulose nevertheless when 
mixed with the other solvents yield a good solution When cellu- 
lose varmsh is applied to a surface the solvents evaporate leaving 
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the cellulose nitrate behind as a thin film These mtro-cellulose 
films are very brittle and do not adhere well to the surface and 
It IS therefore necessary to add to the varnish a proportion of 
softening agent, or “plasticizer” in order to prevent shrinking 
and to toughen them, an addition of certain gums such as kauri, 
resm, ester gum, dammar, etc , is also made to promote adhesion 
of the film 

The process of manufacture of cellulose varnish or lacquer is 
comparatively simple and consists in adding the cellulose nitrate 
to the mixed solvents and stirring until complete solution has 
taken place, the gums and plasticizers being incorporated during 
the mixing process The finished varnish is then strained off into 
suitable airtight containers and is ready for use 

Cellulose varnishes are perfectly clear and transparent, dry 
(juickly leaving tough, hard films, which wc ir well and are re- 
markably resistant to alcohol, fietrol and the effects of heat They 
are largely used as wood finishes on tables pianos and furniture 
generally, they have the advantage over French polish in that 
they can be more quickly applied and the resultant finish is not 
damaged when m contact with hot articles such as tea pots, hot 
plates, etc These varnishes may be coloured with aniline dye 
stuffs giving coloured licquers which are used for the colouring 
and protection of metal ind other surf ires 

By the addition of strong st lining pigments to the transparent 
cellulosi varnishes the so cilled opaque cellulose enamels arc ob- 
t lined which are largely used in the painting of motor-cars etc 
Ihe pigments are ground m the varnish to a \er> fine state of 
division l)Ut the amount which can be safelv used without injuring 
the film is very limited The finish obtained trom these cellulose 
enamels has neither the full gloss nor the opacity given by oil 
enamels, and if a high gloss finish is required it is necessary to use 
a final oil or wax polishing process The rapid rate of drying, hard- 
ness of finish and speedy rate of application b> the spray process 
has resulted m their being extensively used 

Natural Varnishes — A reference should be made in conclu- 
sion to the natural varnishes which are the liquid saps of the 
varnish tree (Tsi chou) indigenous to China and Japan These 
natural varnishes are obtained by t ippmg the trees and are thick, 
milky emulsions which have the peculiar property of drying only 
in a moist atmosphere The coatings given by them arc exceed 
ingly hard and durable and are unaffected by water They are 
largely used by the Chinese and Japanese for executing the beau 
tiful lacquer work for which they are famous (See also Black 
\arnisii and Wood Finish! s Paints Varnishes) 

See J G Bearn, The Chemistry of Paints Pigmtnts and Varnishes^ 
bibi (1925) , Max Bottler and A 11 Sabin, German and American 
Varmsh Mahinf„ (1012), Ch Cofligmer, Varnishes, Their Chemistry 
and Manufacture (1923) , J G McIntosh, Phe Manufacture of 
Varnishes (1^22) (J G Be) 

VARNISHES, CHEMISTRY OF, The drying oil most 
commonly used is linseed oil, obtained from the seeds of hnum 
iisttatissimum containing 35-40% of oil, cultivated m temperate 
zones, especially in Russia, Hungary, France, the United States, 
Canada and North India This oil consists of mixed glycerides 
(g v) of Imolenic, linolic, and olcic acids, with small quantities 
of palmitic and stearic The glycerides are derived from open- 
chain acids containing 18 carbon atoms which absorb oxygen in 
proportion to their unsaturation to give a gel (linoxyn) consisting 
of the oxidised glyceride in a colloidal form Another drying oil 
now m demand is China wood oil (fwwi? oil) extracted from the 
fruit of Aleurites fordu or Acordate (China and Japan) contain- 
ing the glyceride of another 18 carbon atom open-chain acid 
(elaeosteanc acid) isomcnc with linolic or Imolenic acids The 
annual production of this oil is 100,000 tons, compared with 
700,000 tons of linseed oil 

In the drying of linseed or tung oil, oxygen is at first slowly ab 
sorbed with a considerable induction period, and subsequently 
more rapidly, and then progressively diminishing as the process 
approaches conlpletion At the ordinary temperature 20-30 days 
are required for linseed oil with an induction period of 1-3 days 
At 100® C, 67 hours are required, with an induction period of less 
than Jr hour The Imseed oil acfds behave similarly, but the 
oxidised films arc of inferior durability If small percentages 


(01-03%) of lead, manganese or cobalt as hnolcates or resin- 
ates be present, the period of oxidation is much reduced A 
peroxide is formed m both absence and presence of the catalyst, 
and this undergoes change to a polymerised modification m which 
the glyceryl group remains intact but molecular rearrangement 
with loss of the peroxide and condensation have occurred The 
metals and peroxides function as oxygen earners, and comparison 
with similar s> sterns would indicate polymerisation of a mon 
oxide type of glyceride or condensation according to the follow 
mg scheme 

X CH CH Y (polymerised) 

X CH CH Y + 0 » -* ^ ^** ^** '^ ^ 

0—0 \ 

X CHOH CO Y (condensed) 

Treatment of Drying Oils — ^The treatment of drying oils 

for use m paints and varnishes comprises (i) preliminary refin- 
ing of the crude oil to remove mucilage and part of the colouring 
matter, and (2) a further treatment which may either thicken 
the oil, or partially oxidise it or incorporate in it metallic driers 
(lead, cobalt or manganese) so that when applied as a film the 
oil will oxidise and harden rapidly The refining may be effected 
by neutralisation of the oil with sufficient alkali in the form of 
carbonate or caustic, whereby the soap formed carries down with 
it the mucilage (foots) and a fair amount of the chlorophyll 
colouring matter, but the use of sulphuric acid to the amount of 
2% IS cheaper, whereby the mucilage is coagulated m small 
flakes, and the oil purified by washing with water 

The thickening of drying oils may be brought about by heat 
(260° C) out of contact with the air, whereby association or 
polymerisation of the unsaturated components of the glycerides 
ensues Such heat thickened oils are known as “litho” or “stand” 
oils If tung oil be heated similarly, thickening is very rapid, 
ind unless controlled a spongy insoluble gel is produced with 
great evolution of heat and charring Stand oils are still un 
saturated and dry to ehstic and durable gels in the presence 
of metallic driers, yielding a more durable film than linseed oil 
Sometimes air is passed into the dr>ing oil containing small 
quantities of cobalt or manganese drier between 60® and 120° C, 
whereby partial oxidation takes place together with thickening, 
but these “blown” oils are inferior to stand oils in the durability 
of their films 

Boiled linseed oil is frequently preferred to raw linseed oil 
It is obtained by heating the oil to about 90° C, adding driers 
m the form of lead, cobilt or manganese linoleates or resmates 
(o 1% rb or 003% Mn or Co) and raising the temperature to 
120° C Agitation with air is continued for 2-3 hours, and the oil 
allowed to cool It should dry in the torm of paint in 10-14 
hours Extra pale, pale boiled, and double boiled are varieties 
according to colour and viscosity 

Paint and Varnish Thinners — ^The thmners used comprise 
(1) turpentine from varieties of pinus (P palustns, US, P 
marttiina, I ranee, P sylvestris, Russia) The extraction is by 
tapping the trees for olco resm (gum turpentine) or by steam 
distillation of the wood m the form of chips (wood turpentine) 
From the oleo resm, containing 70% rosin (colophony) and 20% 
turpentine, the spirit is obtained by steam distillation All forms 
of turpentine contain one or more terpene hydrocarbons Amer- 
ican and French turpentine contain pinenes, CioHie (bp 155- 
175® C), and thicken and partially oxidize on exposure, but tur 
pentine is not to be considered as a siccative It is the most 
reliable solvent or thinner for paints and varnishes White spirit 
(bp up to 210® C) and kerosene are used to thin paints and 
varnishes either alone or blended with turpentine It must be 
pointed out that the resins or resins and oils will give fluids with 
petroleum, but addition of excess of the thinner will precipitate 
the resm-oil as a gel Benzene and coal-tar naphtha are some- 
times used as thinners The flash point (closed test) of a thinner 
must not fall below 73® F, so that it may avoid classification 
among the highly inflammable hquids of the Petroleum Acts 
(1871-81) The thmners for oil varmshes and paints play no part 
m the chemical changes dunng drying, but they may modify the 
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physical properties of the Imoxyn film 

Constituents of Varni8he8.^The simplest form of varmsh 
are the spirit varnishes which are a solution of a resm m a volatile 
solvent, as a class they are generally brittle Oil varnishes are 
free from this defect, since the drying oils which they contain 
bind and soften the resm The resms employed include copals 
(Kaun, Manila, Congo), rosin (colophony), and, more recently, 
synthetic resms (qv) Tor black varnishes, the solid comfionents 
ire asphaltum, or other forms of pitch (petroleum and stearin), 
together with carbon black Under the German term Ftnuss is 
included a drying oil with metallic driers without a resin and the 
film IS merely an elastic gel of oxidised linseed oil (Imoxyn) 
Litho varnishes are essentially of the same character In the 
manufacture of a resm oil varnish, the copal resins must be 
heated to 290 ‘’-300® C with a loss of 10-25% in weight before 
they can be taken up by drying oils The temperature to which 
the resms must be heated before they become soluble in oil is 
higher in the case of the hard fossil resms The drying oils used 
m oil varnishes are linseed oil with or without tung oil The 
resin oil mixture is thinned down with turpentine or white spirit 
Driers in the form of lead and manganese compounds (cf drying 
oils) are incorporated m the oil before or after the addition of the 
thinners The mixture is left to clarify and to mature The pro 
portions of resm, oil and thmners vary with the requirements, for 
coach work the proportions are i 2, and for hard coatings 114 
A varnish for exterior work is generally richer in oil than an 
inside varnish Recently, soluble forms of cellulose nitrate and 
icetate m appropriate solvents have been largely used with pig 
ments and plasticisers m the form of enamels for protective coat 
mgs of good elasticity and durability The most durable form of 
varnish known is Japan lacquer, obtained from rhus verntaftra 
(Tsi chou, varnish tree) It gives a black film on stoving m a 
moist atmosphere with the formation of an oxidation product of 
urushiol, the reduction product of which has been synthesised by 
Japanese chemists (See also Oils, 1 ats and Waxis ) 

Bibitookaphy — T H Barrv, A A Drummond and R S Morrell 
Rfstn^ Natural and Synthetic (1926) , R S Morrell Vamtshes and 
their Components (1923) , H M Lanj^ton, Blacks and Pitches 
(i9'»5) , I Sproxton, Cellulose Ei.t(r \ arm<ihes (ig2‘;) , R S Morrell 
and H R Wood, The Chemistry of Drying Otis (19^0 N Heaton, 
Volatile Solvents and Thinners (1925) (R S M , W E W ) 

VARRO, MARCUS TERENTIUS (116-27 bc ), Roman 
mtiquarnn and man of letters, was bom at Reate He studied 
at Rome under L Aelius btilo, the first Roman grammarian 
and at Athens under Anliochus of Ascalon In politics ht 
espoused the side of Pompey He disapproved, apparently, of the 
first triumvirate (that of Pompey, Caesar and Crassus, 60 bc ), 
which he ridiculed m a book called The Three headed ( Tpuca 
papos cf Appnn Ctvtl War, 11 9 kclI rts ahrCiv rrivS^ rijv crvpt 
(ppoabvrjv (rvyypaeptb^f OMppeup ivl 7rcptXa/3cl)P kirkypaAf/t 

HpiKkpavov) Under Pompey he siw considerable military service 
and was engaged m several operations during the Civil War 
Before the battle of Pharsaha he went to Epirus and along with 
Cicero and Cato, he awaited at Dyrrachium the issue of the con 
fiict His personal relations with Caesar were fnendly, and 
when, after the defeat of Pompey, Caesar secured the restoration 
of some of Varro’s property, which had been seized by Mark 
Antony, Varro showed his gratitude by dedicating to him the 
second part of his Antiquitates He also assisted Caesar in col- 
lecting Greek and Latin literature for the great public library 
which he contemplated On the formation of the second trium- 
virate (that of Octavianus, Antony and Lepidus 43 bc), Varro 
was proscribed, but through the good offices of Q Fufius Calenus 
he was able to come to terms with the triumvirs and the remaining 
years of his long life were spent in study and writing 

Volume ol Writings —Varro was not only the most learned 
of Romans, but also the most voluminous of Roman writers 
(homo woXuypa^roros Cic , Ad Aft, xiii 18) Auhus Gcllius, 
ui , 10 17 quotes Varro as saying that ‘*he had now entered on the 
12th hebdomad of years (te , was between 78 and 84), and up 
to that day had wnlten 70 hebdomads (* e , 490) of books, of 
which some considerable number had not appeared, his hbranes 
having been plundered when he was proscribed ** Jerome’s 
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catalogue of his works is preserved in a mutilited form m 
Rufinus, pref to translation of the homilies of Ongen F rom this 
and other evidence Ritschl puts the number of his separaU 
literary works at 74 and the number of ‘ books — counting lor t\ 
ample, the 150 Memppean Satires as 150 ‘ books’’ — at about 6 0 

Conspectus of Writings —His work which survives only in 
fragments, with the exception of the Do Lmgua Latma, of which 
SIX books are extant, and the Rernm Rmtuarum lihn Ins which 
IS extant almost entirely, ma> be considered under various heads 

1 Saturae Memppeae in 150 books Ihese were medleys in 
prose and verse in the style of Menippus, a Cyme philosopher 
of the first half of the 3rd century b c (Aul Gcll , 11 18 G) Ihc 
titles, often Greek, of the individual bit ires are of the most 
varied kind — sometimes personal nimes of gods 01 men, some, 
times proverbs, Greek or Latin, eg, N(sns quid vesper strus 
vehat (You know not whit evening may bring forth) Ats rralots 
ol yepoures (Old men are m their second childhood) Tv(^$l 
creavrSy (Know thyself) And the range of subject is no less 
wide and varied — eating and drinking (Lst modus matulae, Trept 
fjLkOrtSt Trept, tBiCTjaiLrcjoy, vbpoki>wy) , liter iture {Parnieno), philo 
sophy (ireptTrXoos, irtpi atp^crewi^, armorurn mdicttmi ) jxilitics 
(the Tpofdpai^os mentioned above) praise of the good old times 
(Sexagesis, Tepovro 5 t 5 dcrKaXos, Bimareus) — m a word Varro 
might have said with Juvenal (1 85) quidqiiid agiint homines, 
votuni timor tra voluptas gaudta disiursus nostn farrago hbilli 
ist So far as can be judged Irom the fragments the Mcnipptan 
Satires had no greit merit either ol st>k or content, but the 
frequency with which they are quoted in liter writtrs suggests 
that they were the most generally popuhr ol \ arro s writings 

2 Logtstoncon Itbn LWVI , tieatises on philosophical, his 
torical and other subjects goner illy with a double title, c g , Catus 
out de hbcris edutandts (Aul Gell , iv 19 cf xx ii), Onstts vel 
de tnsama (Aul Gell, X1114), Ptus aut dc pace (Aul Gell 
xvii 18) , Stsenna vel de htstona (Aul Gell , xvi 9) 

3 Imagines in 15 books This consisted of 700 biographies of 
famous Greeks and Romans, each biography being accompanied by 
a portrait of the subject and an explanitorv metneal dogium 
This was probibly the first Latin illustrated book, but Cratenas, 
the medical attend int of Mithndates VI (1 *0-63 b c ) h id shown 
the way by an illustrated book ( Vi^oTopuiOu) on plants The 
number of biographies, 700, is cxphmid bv Varros curious 
iffection for the number 7 (hebdomas) cf Aul Gell 111 10 i 
‘M Varro m the first of the books cntilUd Jhbdomades or 
De Jmagtmbus says that the virtues and powers of the number 
7, which the Greeks call ifibopSts art many and various 
cf 111113, M Varro in pnmo dt Imagimbits, nt(r (Homer or 
Hesiod) prior sit nafus, parum constan dint ibid 6 M \ irro 
m the first book, de Imagimhus, placed beside the portrait of 
Homer this epigram Capella Homen Candida haec tumulum in 
dtcat Quod hac Ictae mortuo faciunt sacra (This shining she 
goat indicates the tomb of Homer, because it is with a she goat 
that the letae sacrifice to the dead) 

4 On hterature and the history of literature he wrote a senes 
of treatises, e g , De poematis, De composHione saturarum, De 
Poetis (Aul Gell, 1 243, xvu 21 43 and 45) De ongtnibus 
soaemets, Dt comoedus Plautims (Aul Gell , 111 3 9 seq ) Quai s 
tionum Plautinarum Itbn V In this connection it is to be noted 
that Varro established the canon of the genuine plays of Plautus, 
the 21 so called Tabulae Varromanae, te, the 21 plays now 
extant (the Vtdulana only partially) 

5 Antiqwtatum rerum humanarum et divmarum Itbn XLI 
Of this work the first 25 books dealt with res humanae, the 
second part in 16 books dedicated to Caesar dealt with the gods 
For the first part, cf Aul Gell , 1 16, 1 25 111 2, v 4 xi i, xiii 12 
xm 13, XIU17, xvu 3, for the second pirt cf Aul Gell, 118 
111 16, X 15, XV 30, xvui 12 Other works m this sphere written by 
Varro were De gente popuh Romani Itbn IV, De vita popult 
Romant, De famtltts Trotams, Tnbuum liber, Rerum urbanarum 
Itbn III, Aetia (so called after the Atria of Callimachus) 

6 Historical works De Pompeio hbn III , Annalium libn III , 
De sua vtta, Legattonum hbn III 

7 Encyclopaedic works DtsetpUnarum hbn I X (cf Aul Gell, 
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1 20, X I, xvlii 15), dealing with the liberal arts, grammar, rhetoric^ 
music, medicine, etc , De forma phtlosophme hbn III 

8 Leg'll work £>0 iure avih libn XV 

9 Geographical works De ora maritifm, De aestuarm, Ephe- 
mms mvalu 

10 Grammatical works De lingua Lattna Ubri XXV , of which 

books 2«4 were dedicated to P Septimius, the rest to Cicero, 
cf Aul Gell , 11 25, VI ir, x 21, xvi 8 Bks 5-10 are extant in a 
somewhat mutilated condition The work was divided into three 
parts, the first dealing with the etymology of Latin words, the 
seeond with inflexion, the third with syntax Other works in this 
sphere by V irro were De sermone Latino ad Marcellum hbn V 
(cf Aul Gell xii6, xii 10, xvi 12, xviiii2), De simhtudine 
verborimf De utihtate sermoniSf inpl , De anti- 

qmtatt litterarum, De engine linguae Latinac 

11 Epistolkae QuaesHones (Aul Gell, vi 10, xivy, xiv8) 
dealing with a variety of subjects 

12 R(rum rusHcanm hbn III , written when Varro was m 
his 80th year (Cf the opening words, “If I had leisure, Fundania, 
I would have written for you more conveniently what I will now 
set forth as best 1 can, considering that I must make haste, since, 
as the saying goes, if man is a bubliie, still more so is an old man 
My 80th year warns me that 1 must collect my baggage before I 
depart from life ”) This work (for which cf Aul Gell, u 20) is 
extant practically entire 

Eitlxnate of Contemporaries is a very remarkable fact 
that Livy nowhere in his extant work alludes to Varro, or gives 
any evidence of acquaintance with his writings But the reputa- 
tion which he enjoyed, both in his own day and in later times, is 
abundantly testified Cic , Acad post , 1 3 “You Jhave revealed 
to us the age of our fatherland, its chronology, the laws of its 
religion and priesthoods the plan of our home and foreign ad- 
ministration, the position of our territories and districts, the 
titles ind descriptions of all things Divine and human, with the 
duties and principles attaching to them and you have shed a 
vast amount of hght on our f>oetB and on Latin literature m 
general and on the Latin vocabulary, while you have yourself 
composed picturesque and choice poems m almost every metre, 
and m many passages hive touched upon philosophy, so far as 
to arouse interest but not sufiicienlly for full treatment 

BimiocRAPHY — De lingua Latina, edit C D MUller, L Spengel 
re edited by his son (1885) , Re^ RnsUcae, edit Keil (Lciprig, 1884) 
On Varro’s language and style, Norden, Rheinisches Mmeum, xlvm 
(1893), h Gtnnann, Die Sogtnannlen Senientiat Varronis (1900), 
M Sthantz Geick dir rom LtUeratur, vol 1 pt II (3rd ed , Munich, 
1909), J W Duff, literary Hist of Rome (1909), R J B Walker, 
Les Catalogues varromvns (A W Ma ) 

YARTHEMA (Barthema, Vertomannus, etc ), LUDO- 
VICO DI, of Bologna (fi 1502-1510), Italian traveller and 
writer, left Europe near the end of 1502, early in 1503 he reached 
Alexandria and ascended the Nile to Cairo From Egypt he sailed 
to Beirut and thence travelled to Tripoli, Aleppo and Damascus, 
where he managed to get himself enrolled, under the name of 
Yunas (Jonah), in the Mameluke garnson — doubtless after adopt- 
ing Islam from Damascus he made the pilgrimage to Mecca and 
Medina is one of the Mameluke escort of the HaJj caravan 
(Apnl-June 1503) he describes the sacred cities of Islam and 
the chief pilgrim sites and ceremonies >^th remarkable accuracy, 
almost all his details being confirmed by later writers With the 
view of reaching India he embarked at Jidda and sailed down 
the Red sea and through the Straits of Bab-el-Mandeb to Aden 
where he was arrested and imprisoned as a Christian spy He 
gained his liberty— after impnsonment both at Aden and Radaa 
— through the pirtiahty of one of the sultanas of Yemen, made 
an extensive tour m south west Arabia (visiting Sana, etc ), and 
took ship at Aden for the Persian Gulf and India On the way 
he touched at Zaila and Berbera m Somaliland, he then (early 
m 1504?) ran ac,ross to the Indian port of Diu m Gujarat, after 
wards famous as a Portuguese fortress From Dm he sailed up 
the Gulf of Cambay to Gogo, and thence turning back towards 
the Persian Gulf made Julfar (just Within the entrance of the 
gulf), Muscat and Ormuz From Ormuz he seems to have jour- 


I neyed acrol^s Persia to Herati returning thence south-west to 
' Shiraz, where he entered into partnership ^th a Persian merchant, 
who accompanied him durmg nearly all his travels m South Asia 

After an unsuccessful attempt to reach Samarkand, the two 
returned to Shiraz, came down to Ormuz, and took ship for India 
From the mouth of the Indus Vartheraa coasted down the whole 
west coast of India, touching at Cambay and Chaul, at Goa, 
whence he made an excursion inland to Bijapur, at Cannanore, 
from which he again struck into the interior to visit Vijayanagar 
on the Tungabudra, and Calicut (1505^), where he stopped to 
describe the society, customs and msUtutions of Malabar, as 
well as the topography and trade of the city Passing on by the 
“backwater of Cochin,” and calling at Kulam (Quilon), he 
rounded Cape Comorin, and passed over to Ceylon (1506?) 
Though his stay here was brief (at Colombo?), he learnt a good 
deal about the island, from which he sailed to Pulicat, slightly 
north of Madras, then subject to Vijavanagar Thence he crossed 
over to Tenasserim in the Malay pehmsula, to Banghella, perhaps 
near Chittagong, at the head of the Bay of Bengal, and to Pfcgu, 
in the company of his Persian friend and of two Chinese Chris- 
tians (NcstonansO whom he met at Banghella After some suc- 
cessful trading with the king of Pegu, Varthema and hi» party 
sailed on to Malacca, crossed over to Pidcr (Pedir) in Sumatra, 
and thence proceeded to Bandan (Banda) 

From the Moluccas ht returned westward, touched at Borneo, 
and there chartered a vessel for Java, the “largest of islands ” 
as his Christian companions reckoned it He notes the use of com 
pass and chart by the native captain on the transit from Borneo 
to Java, and preserves a curious, more than half -mythical, refer 
ence to supposed Far Southern lands I rom Java he crosst d over 
to Malacca where he and his Persian ally parted from the Chinese 
Christians, from Malacca he returned to the Coromandel coast 

Varthema was now anxious to resume Chiistiamty and return 
to Europe, after some time he succeeded in deserting to the 
Portuguese garnson at Cannanore (early in 1506?) He fought 
for the Portuguese in vanous engagements, and was knighted by 
the viceroy Francisco d’Almeida, the navigator Inst an da Cunha 
being his “sponsor” For a ytar and a half he acted as Portu 
guese factor at Cochin, and in 1507 (^) he finally left India 
for Europe by the Cape route Sailing from Cannanore, Var- 
thema ap|3arently struck Afnca about Malindi, and (probably) 
coasting by Mombasa and Kilwa arrived at Mozambique, where 
he notices the Portuguese fortress then building, and debcnbes 
the negroes of the mainland He finally arrived safely in Lisbon 

Varthema’s work (Itinerano de Ludouico de Varthema Bolognese 
) was first published m Italian at Rome m 1510 (ad mstatia de 
I odoutco de Hennas da Corneio Vicetino) Other Italian editions 
appeared at Rome, 1517, at Venice, 1518, 15s?, etc The first 
English translation was of 1576-77 (in Richard Eden’s History of 
Travavle) , an extract trom Varthema was inserted m Samuel Purchas’s 
Pilgrimage (1625-26) , and m 1863 appeared the Hakluyt Society 
edition bv J W Jones and G P Badger (Travels of Ludovico at 
Varthema) (CRB) 

VARUNA, in Vedir Hindu mythology the associate of Mitra, 
whose individuality faded while Vanina’s gamed ground by a pro- 
cess still obscure In contrast to Indra, the war-god, who was su 
preme, Varuna has no myths related of him But in post Vedic 
myth Varuna sinks to the portion of a departmental god — of the 
waters — bemg replaced by Prajapati as the supreme 
VASA or NIKOLAISTAD^ a seaport of 1 inland m 63® 
6' N , 21° 316^ E , on the east coast of the Gulf of Bothnia Pop 
(1925) 24,347 It 18 the chief town of a department of the same 
name Vessels enter from the sea at RdnnskUr, 26 m distant, and 
the channel is safe for vessels drawing 22 feet The exports are 
timber, tar, etc , and the imports cpal and salt, and there is a 
ship repairing yard The town was founded in 1606, and after 
Its destruction by fire in 1853 was rebiilt nearer the shore 
VASARI^ GIORGIO (iSn-isyO, Italian painter and 
architect, whose main distinction, however, rests on his valuable 
history of Italian art, was born at Arezzo on July 30, 1511 At 
a very early age he became a pupil of Gughelmo da Marcilla, 
a very skilful painter of stained glass At the age of thirteen 
be went to Florence, where he studied under Michelangelo, Andrea 
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del Sarto and Bacoo Bandmelii aided by tine ijiatroflage of Che 
Media princes In 1531 he visited Rome in til^e suite of 
Cardinal Ippolito de Medici and studied the works of Raphael and 
others of his school The paintings of Vasari were much admired 
Vasari’s principal works are at Florence, Rome, Naples, Arezso, 
Bologna, Bosco (near Alexandria), Lucca, Monte Sansovino, Pisa, 
Perugia, Pistoja Many of his pictures still exist, the most 
important being the wall and ceiling paintings m the great hall 
of the Palazzo Vecchio in Florence, and his frescoes on the cupola 
of the cathedral He died at Florence on June 37, 1574, and was 
buried in the chapel of S Giorgio m the Pieve of Arezzo 

Personally Vasari was a man of upright character, always ready 
to appreciate the works of others in spite of the very different 
taste of his time, he expresses a warm admiration of the works of 
Giotto, which IS very remarkable As an art histonan of his 
country he must always occupy the highest rank His great work 
Delle Vtte de^ ptu eccellenU p%ttor%, scultort, ed archtteUon, was 
first published m 1550, and afterwards partly rewritten and en- 
larged in 1568 It was dedicated to Cosimo de’ Medici, and was 
printed at Florence by the Giunti, it is a small quarto illustrated 
with many woodcut portraits This edttw pnnc( ps of the com- 
plete work IS usually bound in three volumes, and also contains 
a very valuable treatise on the technical methods employed in all 
branches of the arts, entitled Le Tre ArU del dtsegno, ctob arch- 
tettura, fnttura, e scoUura His biographies are written m a very 
pleasant style, interspersed with amusing stones With a few 
exceptions Vasari’s judgment is acute and unbiased The work in 
any case remains a classic, however it may be supplemented by 
the more critical research of modern days 

Vasari gives his own biography at the end of his VUe, and adds 
further details about himself and his family m his lives of Lazzaro 
Vasan and Francesco Silviatj The first edition of his Vtle was issued 
bv the Torrentino Press (15^0) The best edition is that published at 
Florence by Milanesi (1878-1882), which embodies the valuable notes 
m the eirlier edition bv Lc Monnicr (1846) The Lwes has been 
translated mto French, German and English 

See Sir D Colnaghi, Dtct of Florentine Artists (1928) , on his 
literary works see W Kallab, Vamnstudien (Vienna, 1908) , and J 
Schlosser, Die Kunstbteratw (Vienna, 1924) which also contains an 
account of hia life 

VASCO DA GAMA: see Gama, Vasco da 

VASCULAR SYSTEM. The unicellular organism receives 
all the supplies necessary for its growth and maintenance directly 
from its environment, either by diffusion of substances held in 
solution, or by direct intake of foodstuffs, which undergo chem 
ical disintegration in vacuoles containing liquid into which the 
necessary enzymes arc secreted In the multicellular organism, 
such direct intake of foodstuffs by diffusion by every individual 
cell IS impossible, for only the outer layer of cells is m contact 
with the environment, and this layer is usually protected by some 
form of membrane which is impermeable to water and food 
substances 

The vascular system has been developed to convey nutrient 
materials, etc , to the various parts of the organism, and the 
blood serves as intermediary between the environment and the 
organs of the body This function can be fulfilled only if the 
blood IS in continuous circulation, carrying nutrient materials 
and oxygen to the tissues, and conveying the waste products of 
metabolism from the tissues to the places where they are 
excreted The heart is the organ which provides the necessary 
e nergy for this circulation, and the blood vessels are the channels 
which convey the blood to and from the tissues 

In the case of most invertebrate ammals, the blood or analogous 
fluid IS not all enclosed m blood vessels, and the various tis- 
sues he freely in the fluid, which is kept in constant motion In 
the higher animals, however, the blood is entirely enclosed m a 
system of tubes, and the nutrient substances, etc , are brought 
mto contact with the cells only after their diffusion through the 
thin walls of the finest blood vessels By the force of the cardiac 
contraction, the blood is driven through the tissues by way of 
thick-walled tubes, the arteries, and back to the heart by a system 
of thinner waited vessels, the veins In the tissues, the blood 
passes through a fine meshwork of capillaries, the walls of which 
consist of a single layer of delicate cells, which allow a free inter- 
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change of material to take place between the blood within and the 
tissue fluids outside the vessel 

THE HEART 

In fishes (fig i, A) the heart consists of one auricle md one 
ventricle The blood is received from the great veins into tht 
auricle By the contraction of the auricle the blood is forced 
into the ventricle and this, when it contracts, sends the blood 
on to the bulbus arteriosus Ihe blood passes through the hr in 
chial arteries into the gills, where it takes up ox>gen, and then 

(lows on into the aorta, by which 
it IS distributed to the organs of 
the body From the capillaries 
of these organs the blood is col 
lected by the veins and is cirned 
once more back to the auricle 
The fish heart is thus entire I> on 
the venous side of the vascular 
system 

In amphibia such as the frog, 
the heart consists of (wo aun 
cles and one ventricle (tig x, B) 
The right auricle receives venous 
blood from the body and forces it 
by Its contraction mto the ven 
tncle From the ventricle the 
blood passes into the aorta 
whence it is earned partly bv the 
pulmonary artery to the lungs, 
partly by other arteries to the 
different organs of the body The 
blood, which has passed through 
the lungs and been irtenahsed 
flows through the pulmonary 
veins to the left auricle whence 
It passes into the ventricle and 
mixes with the venous blood 
which IS arriving from the right 
auricle The pulmonary circula 
tion IS thus merely a brmch of 
the general or systemic circula 
tion The buJbus aortae in the 
frog IS divided into two parts by 
means of a spir il valve, by which 
a partial separation of the blood 
coming from the right and left 
auricles is effected and the ven 
ous blood from the right a uncle 
IS directed especially mto the 
pulmonary artery 
Course of the Circulation 
in Maxmnalsy— In mammals and birds, the heart his become 
entirely divided into two halves, right and left, which have no 
direct communication with one another (fig i, C) The right 
auncle receives the venous blood from all parts of the body From 
the right auncle, the blood passes to the right ventricle, and from 
here it is forced into the lungs along the pulmonary artery In the 
lungs It takes up oxygen and becomes arterial, and is returned by 
the pulmonary veins to the left auncle and to the ventricle The 
left ventricle forces the blood into the aorta, whence by the 
branching arteries it is earned to all parts of the body 
There are thus two circulations — the one pulmonary, from the 
right side of the heart to the pulmonary artery and the capillaries 
of the lungs and to the left heart by the pulmonary veins, the 
other systeme, from the left side of the heart, by the aorta, to 
the artenes and capillaries of the body tissues and organs, from 
which by the veins to the right side of the heart A schematic 
representation of the circulatory system is given in fig 2 The 
muscular walls of the right ventncle are much thinner than those 
of the left ventncle This is so because the energy required of thi 
left ventncle must exceed that of the right ventncle, as resistance 
in the systemic circuit exceeds that in the pulmonary circuit 
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Fig 1— diagram of circulatory 
SYSTEM IN A FISH B AMPHIBIAN 
(FROG) C MAMMAL ILLUSTRAT 
INO DEVELOPMENT OF VASCULAR 
SYSTEM AND SEPARATION OF SYS 
TSMIC CIRCULATION FROM PUL 
MONARY CIRCUUTION 
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VASCULAR SYSTE>1 


The heart becomes filled with venous blood during its relaxa- 
tion or diastole, and forces the blood into the arteries during its 
contraction or systole The large arteries are of less capacity 
than the corresponding veins, and their walls are essentially ex- 
tensile and elastic The small arteries and arUrwles are essen 
tally muscular tubes and can vary considerably in diameter The 
arterioles open into the capillaries, and these are so numerous 



Fig 2 — GENERAL COURSE OF CIRCULATION AND SOME OF THE PRIN 
CIPAL VESSELS 


that each organ may he regarded as a sponge full of blood The 
skeletal muscles and the muscular walls of the viscera at each 
contr iction express the blood within them and materi illy influence 
the circulation The whole muscular system must therefore be 
regarded as an accessory pump to the vascular system Ihe veins 
lie of larger calibre than the corresponding irtencs, and have 
lough and inextcnsilc walls Tlie veins are not, as a rule dis- 
tended with blood to their lull potential capacity Ihe latter is 
so great that the whole blood of the body can collect yrithin 
the veins 

The heart and lungs are placed within the thoracic cavity, the 
floor of which is formed by the muscular diaphragm, the heart is 
Itself enclosed in i tough inextcnsilc bag the pencardnm, the 
function of which is to check over dilatation of the heart Below 
the heart the pericardium is fixed to the central tendinous part 
of th( diaphragm, above it is suspended by the mediastinum On 
iccount of this fixed position of the pericardium, the heart is 
prevented from oscillating 

The Valves of the Heart — ^As regards the valves of the 
heart (fig 3), the tricuspid guards the right aunculo-ventncular 
opening, and consists of three flaps of fibrous tissue covered, 
like all the internal surfaces of the heart, with the smooth shining 
membrane tin endocardmm The flaps arc continuous at their 
bist, forming an annular membrine surrounding the opening The 
bicuspid or mitral vilve consists of two cusps, and guards the 
left aunculo ventricular opening flic under surface and free 
edge of each cusp of these valves are attached by chordae ten 
dmae to two papillirv muscles, these arc pillars of muscle which 
use up from the inner surface of the ventricles 

The papillary muscles and chordae tendinae pull down the 
diaphragm formed by the closed valves (the floor of the auri- 
cles), thus expending the auricles and enabling the valvular as 
well as the muscular parts of the wall of the ventricles to aph- 
proach together and force out the blood The ventricles aie 
never completely emptied for some blood remains in contact with 
the aunculo ventricular valves up to the end of systole and 
insures their closure The aortic and pulmonary valves consist 
of three semilunar, pocket-shaped cusps A fibrous nodule is 
placed centrally m the free edge of eachvcusp, whence numerous 
tendinous fibres radiate to the attached borders of the cusp 
Opposite the cusps are bulgings of the aortic walls — the sinuses 
of Valsalva From the anterior one anses the right coronary 
artery, and from the left posterior the left coronary artery, these 
vessels supply the substance of the heart with blood 


Foetal (ircttlatiofiv— -The foetus has no independent respira- 
tion or digestion and therefore depends entirely on the oxygen and 
nutritive substances which diffuse through the placenta from the 
mother’s blood The arterial blood flowing from the placenta 
along the umbilical vein is partly conveyed to the vena cava 
ascendens by means of the ductus venosus and partly flows 
through two trunks which unite with the portal vein returning the 
blood from the intestine into the liver, thence to be carried back 
to the vena cava by the hepatic veins The arterial blood flowing 
from the placenta becomes mixed m the vena cava with the 
venous blood which has returned from the trunk and the 
lower extremities In the nght auricle it would also become freely 
mixed with the venous blood returning from the head and upper 
extremities were it not for a special arrangement which impedes 
but does not entirely prevent this mixture 

On account of the presence of special valves (Eustachian 
valves), the upward arterial stream is directed into the left side 
of the heart through the foramen ovale — an opening m the mtra 
auricular septum — ^whilst the venous current from the superior 
vena cava is directed into the right ventricle When the ven 
tricles contract, the arterial blood contained in the left ventricle 
is expelled into the ascending aorta and thence to the head and 
upper extremities, while the venous blood of the nght ventricle 
is expelled into the pulmonary artery and then through the ductus 
arteriosus (which branches off from the pulmonary artery before 
it passes into the lungs) into the descending aorta This sepiri 
tion of the two streams is not perfect, but it is responsible for 
the fact that the upper parts of the foetus receive blood which 
contains more oxygen than that received by the lower parts Ihis 
is possibly the reason why the head and the irms of the foetus 
are always considerably more developed than the pelvis and legs 
A portion of the blood flowing through the descending aorta enters 
the two umbilical arteries and is conveyed to the placenta, where 
it is re oxygenated 

At birth, the course of enculation undergoes changes As soon 
as the lungs become distended by the first respiration, a portion 
of blood IS diverted from the pulmonary artery into the lungs As 
the pulmonary circulation increases, the ductus arteriosus becomes 
gradually obliterated, and finally disappears The forimen ovale 
between the auricles also becomes closed The circulation, which 
was carried out in the foetus upon the plan of that of the higher 
reptiles becomes th it of the warm blooded inimal, and the venous 
blood becomes separated from the aitenal blood Afterbirth the 
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umbilical arteries and vein shrink and close up and form the liga 
ments of the bladder, and the ligamentumteres of the hver Ihe 
ductus venosus disappears 

Physiological Properties of the Heart. — ^The cardiac muscle 
must be regarded as endowed with four fundamental properties, 
vir , Rhythmiaty, the function of originating its impulse, Conduc 
Hvity, the function of transmitting the impulse, Imtabthty, the 
function of responding to stimuh, and Contraetthty, the function 
of developing tension which may be utilized for performing the 
work of arculatmg the blood 
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Rhythmicity — ^The cause of the heart beat has naturally 
been one of the most continued subjects of inquiry H Allen in 
1757 was the first to show that the activity of the heart is not 
dependent on its connections with the nervous system The heart 
IS controlled and influenced by the nervous system, but this 
control IS not essential for life The excised heart of a frog 
conbnues to beat rhythmically for days, provided that it is sup- 
plied with oxygen and prevented from drying In the case of the 
warm blooded animal, the heart is similarly capable of contmu 
mg its rhythmic contractions for some time after excision 

(1) The Amphibian and Reptilian Heart — ^The frog’s heart con- 

sists of a sinus venosus which receives the venous blood from the 
body, two auricles, the ventricle and the bulbus artenosus, which 
divides into the two aortae The frog’s heart m the bod>, or 
after excision from the body, beats regularly, the contractions 
starting m the sinus, then travelling to the auricles, ventricles 
and bulbus , 

At one time the rhythmic contraction of the heart was attributed 
to the action of groups of nerve cells in the sinus that were dis 
covered by Robert Remak in 1848 Some experimental support for 
this theory, which is known as the “neurogenic” theory of the 
heart belt was given by Stannius, who demonstrated thit the 
auricle and ventricle of the frog s heart cease to beat for some time 
if the sinus is lied off with a ligature while the sinus goes on 
beating regularly Further experiments have shown however that 
the beat of the heart cannot be ascribed to the rhythmic activity 
of these ganglion cells, for every strip of the heart muscle is capable 
of rhythmic action, whether it contains nerve cells or not In the 
developing chick, the heart contracts by the 24-28th hour of incu 
bation, while the nerves do not grow into the heart before the 6th 
day The inhcrcrt power of rhythmic contraction belongs to the 
cardiac muscle itself (the “myogenic” theory of the heart be it) 

Furthermore, it belongs to every pait of the heart but there 
IS a descending scale of this automatic power, from the sinus 
where it is highest to the lower parts of the ventricle where it is 
very slight (Gaskell) The normal sequence of contraction of the 
four parts is determined by the natural rhythm of these puts, but 
m the whole heart it is impossible for the ventricle to contract 
at Its own rhythm because before it is ready to beat again, after 
a preceding contraction, it receives an impulse from the auricle 
In the same way, the auricle never beats at it s own rhythm , it is 
always subordinated to the faster rate of impulses coming from 
the sinus If, however, the ventricle is electrically stimulated at a 
rate slightly faster than the beat of the sinus, the normal sequence 
of contractions becomes reversed, the ventricle now contracting 
first and the sinus last All recent expenments tend to confirm 
the myogenic theory of the heart beat 

(2) The Mammalian Heart — Although the mimmalian heart 
has no sinus venosus, its contractions are as regular, and as inde 
pendent of the nervous system as those of the lower vertebrates 
Both in the heart in situ and in the excised heart the two auricles 
contract togethe r, and after a short interval there follows the con 
traction of the two ventricles 

In the mammalian heart, within the region where the superior 
vena cava opens into the right auricle, there lies a club shaped 
formation known as the sino auricular or the 6 A nod( , func- 
tionally It is identical with the sinus of the amphibian and reptilian 
heart The node is composed of slender fusiform cells with little 
stnation It can be considered as definitely proven that, in the 
normal heart, the sinus serves as the centre in which the stimulus 
for the cardiac contraction originates The S A node is, however, 
by no means the only place in which the impulses for the heart 
can originate The seat of these rhythmically recurring impulses 
may shift to some other portion of the heart since, as in the 
frog’s heart, the function of rhythmicity is potentially present 
in every part of the heart, and the S A node governs the rate of 
the whole heart only m virtue of its faster rate of discharge of 
these impulses On this account the 5-^4 node has often been 
described as the “pace-maker” of the heart Other centres m which 
the impulses sometimes originate, and which in certain cases 
may gam mastery over the whole heart are known as ectopic 
centres 
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It has been shown that a very distinctive system ot muscle 
fibres lies enclosed within its own sheath beneath the endocardium 
This system is known as the conductive svsti m of the he irt It 
begins as a few strands of fibres in the region of the coronary 
sinus, these strands converge m a thickening whuh is known is 
the auricido ventricular or the A-V nodt , it is composed of the 
same type of cells as the S i node Ihe two nodes are not con 
nected with each other, but are divided b> the oidinary contrictih 

elements of the aurult Irom 
the 1 \ node a thin bundle ol 
tissue pisses through the auric 
ulo vcntruular septum towards 
the Ventricle This bundle was 
first> dcsciibed by His, and is 
known as th( 4 V bundU On 
penetrating the intn \(ntritulir 
septum the bundle dniclcs into 
two bunches, which piss to the 
right and left ventricle rtsptc 
tivdv The two bunches in turn 
divide and subdivide toimmg 
an extensive arborization on the 
inner surface of the ventricles 

(hg 4) 

Various parts of the eonductive 
system niav become centres ot 
LClopjc rhythms If the S A node 
IS destroyed or injured or if the 
irritability of the A V node is increased, the htttr issumes the 
role of initiating the heart beat Many nervous and other influ 
ences miy modifv the 1 dative irntabiht> of the tivo nodes, and 
a shift of the pace maker from one to the other may occur tern 
porarily even under noimal conditions Destruction ot the His 
bundle is equivalent to a complete functional scparition ot the 
ventricles from the auricles The vtnLricks develop a rhythm of 
their own, the tdio Viutmular rhythm Both ventricles however 
continue to contract together the centre for their activity being 
locilized in the higher pirt oi the bundle it is probable that still 
lower centres may assume a rhythmic it v, but it is doubtful 
whether these can ever dominate the rhythm of the whole heirt 
Their significance consists rithcr m the fact thit they serve to 
disturb some other dominant rhythm 
Thus we see that every pirt of the heait may serve is a centre 
of origin of an impulse The natural ute of the discharges of these 
centres is m the following descending order the 6 4 node, the 
1 V node, the bundle, its branches and muscle If several centres 
are active simultaneously, the rale of the heart as a whole will be 
dominated by that centre which discharges most frequently 
The Nor mar Heart Ratt — Ihc normal heart rate presents 
considerable variations in diiferent individuals and in different 
species of animals lor man it miy be estimated at 68 to 76 
beats per minute, and for woman 74 to 80, but the normal rate 
for some individuals may be much lower (50) or much higher 
(90) Small animals as i rule have a higher heart rate than large 
ammals, eg, elephant 25-28, horse and ox 36-50, sheep 60-80, 
dog 100-120, labbit 150-180, mouse 700, small birds like the 
canary have the extremely high rate of 1,000 beats per minute 
Usually in man, under normal conditions, the heart rate declines 
with age While at birth it is about 140, it is loo-iio at the age 
of «) , m c iildhood it is about 90, and in the adult about 70 lu 
old age it accelerates slightly and becomes about 80 
Conductivity — The impulses which originate m the S 4 
node spread along the ordinary muscular tissue to every part of 
the auricles The rate of conduction in the auricle ranges from 
600-1,200 mm per second Iii its fan like spread, the excitation 
wave reaches the A V node There is no indication of a prefer 
ential path of conduction between the two nodes, so that the im 
pulse travels at the same rate over the auricle and reaches the 
A V node about 003 second after the origin of the impulse In 
the A V node, the rate of conduction is considerably slower the 
impulse passing the node at about 150-200 mm per second Once 
It has passed the node, the impulse travels rapidly down the 
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Fig 4 — THE CONDUCTING SYSTEM 
OF THE HEART 

Left ventricle laid open to show In 
terventncular systenn on which the 
oourse of the Auricuio ventricular 
Bundle and Its ramifications are 
shown in black (after Tawara) 
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bundle and its ramihcations at the rate of about s,ooo mm per 
second 

The slow conduction in the A V node and the rapid conduC'- 
tion in the bundle tissue ensure two important features of cardiac 
activity On account of the former, auricular contraction is given 
time to end before the onset of the ventricular contraction, and 
on account of the latter the impulse arrives at every part of the 
ventricle at approximately the same time Thus the whole ven- 
tnculir muscle contracts approximately at the same lime which 
IS a condition necessary for the development of a high pressure 
in the ventricular cavities 

Irritability. — When a sktletil muscle is stimulated by an 
increasing strength of electrical stimulus, it responds by an m 
creasing strength of contnction, until a certain maximum is 
reached A heart under the same conditions gives a contraction 
which IS maxim il for a given condition of the heart m response 
to the first effective stimulus, further increase m the strength 
of the stimulus does not leid to an increase in the strength of 
the response This difference between the skeletal and the cardiac 
muscle IS not due to fundamcntaHy different properties, but de 
pends on the fact that in cardiac muscle the muscle fibrils are 
in free inter communication with each other, and m this way a 
stimulus which originates m one part spreads over the whole 
of the organ, m the skeletal muscle, however, the contractile 
fibrils are collected into muscle fibres which are separated by the 
homogeneous coat of the sarcolcmma Since the threshold value 
of a stimulus which will evoke contraction is different for the dif- 
ferent muscle cells, it is only to be expected that a greater num 
her of these cells will contract m the skeletal muscle when the 
stimulus IS strengthened, the result being a stronger total effect 
of contraction of the muscle In the heart, when i stimulus 
evokes a contraction of a few hbies, this contraction will spread 
over the whole heart, so that with increase in the stimulus there 
IS no further itrengthening of the contraction This behaviour of 
the heart is known as the All or None Law It is most evident in 
the cardiac muscle, but is not peculiar to it 

Tkc Refractory Pirtod — The irritability of the heart undergoes 
rhythmical virntions which arc dft(rmincd by the heart i)eat 
itself Like all excitable tissues, the heart exhibits the phenomenon 
of the refractory pirtod^ which is a period of loss of irritability 
following each impulse which evokes a contractile response In 
the heart this period is extremely prolonged It lasts as long is 
the contraction of the heart If a seiond stimulus is applied to 
the heart during the contraction which is evoked as i response to 
the first stimulus, it is found that it has no effect In the skeletal 
muscle, on account of the fact that the refractory period is shorter 
than the time occupied by the contraction, a stcond stimulus 
evokes a second contraction, or a summation of the two con 
tractions The period of complete loss of Irritability is followed 
by graduil recovery, after which there is a phase of sujicr normal 
irnlabiht> before it returns to the noimal 

The length of the refr u tory period depends m tlie first place 
on the strength of the contnction of the heart Thus drugs and 
physiological conditions which strengthen the heart beat also in- 
crease its refractory period Of greater significance, howdver, is 
the relation of the rcfrictory period to the rate of the heart beat 
Lewis found that the duntion of the refractory period of mam- 
malian auncular muscle contracting loo, 130 and 250 times per 
minute w IS 0 0 15 and 001 sec respectively 

It is obvious that is a result of the shortening of the refractory 
period the he irt is able to respond to more rapid rates of excita- 
tion than would otherwise be possible As soon, however, as stimuli 
occur at intervals which arc shorter than the refractory period 
alternite stimuli will fail to evoke any response, the heart beating 
It a half rhythm or 2 r response The change from a i i to a 
2 t response docs not occur abruptly Between these rates there 
(xists a phase m which large and small beats alternate, with 
further acceleration of the stimulation, some beats are dropped, 
ind with a still further acceleration a regular a i rate sets in 
This stage of irregular response is due to the fact that apparently 
all the parts of the cardiac muscle have not the same minimal 
refractory penod and consequently at some definite rate of excita 


tion parts of the heart will contract m response to every stimulus, 
while other parts will respond by a a i rate 
CoAtractility ~The strength of contraction of the heart is in 
dependent of the strength of the stimulus It is, however, highly 
dependent on the condition of the cardiac muscle Any interfer- 
ence with the nutrition of the heart, inadequacy of the oxygen 
supply, or accumulation of the products of metabolism sudi as 
carbonic acid or lactic acid, will lead to a weakening of the con- 
tractile response, and even to a complete loss of contractility 
There is also a physiological factor of primary importance 
which modifies the strength of contraction Briefly it can be 



TOGETHER WITH VOLUME CURVE OF THE TWO VENTRICLES DURING ONE 
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staled that other conditions being equal, the greater the filling 
of the heart during diastole, the stronger is the following systole 
This dependence of strength of contraction is so marked and is 
of such importance for the whole circulation that Starling named 
it the ‘‘Law of the Heart ** Il must be remembered, however, 
thit It IS not a feature peculiar to the cardiac muscle alone, it 
belongs to all contractile tissues, whether heart skeletal muscle 
or plain muscle, but in the heart it is of a greater immediate vital 
importance The practical significance is obvious, it enables the 
heart to eject the amount of blood which it receives during diastole 
whether small or large, and thus enables the heart to adapt its 
beat to considerable van itions of the blood flow without chang- 
ing Its rate A dog’s heart weighing 50 grams, can put out 100 or 
3,000 cc of blood per minute without changes of the heart rate 

This remarkable adaptation is due to the fact that the larger 
the output, the more the heart will be filled during each period 
of relaxation (diastole), and hence its contraction (systole) will 
be stronger, so that the heart will empty itself of the extra amount 
of blood When a heart is m good condition, it performs a given 
amount of work with a smaller diastolic volume than when the 
contractility of fhe heart becomes impaired The same work may 
be performed in both cases, but in the second case in order to 
do the work the heart has to dilate, because at the previous 
diastobc volume its contractions would be too weak The dila- 
tion of the heart at constant work is thus the first sign of impair- 
ment of its functions 

Sequence of Brents in the Cardiac Cycle^The ttme rela 
tion between the different events occurring during a cardiac cycle 
(pan be most satisfactorily determined by measuring pressure 
changes m the different cavities of the heart and in the aorta 

The apparatus almost universally used for this purpose is known 
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ai the optical manometer It consists of a small glass ot metal tube 
which can be introduced directly into one of the cavities of the 
heart The tube is hlled with duid, and the outside opening is 
sealed with a thin rubber membrane, which carries an eacentraUy 
placed small and light iplmtcr of a mirror A beam of light re 
fleeted from the mirror is made to play on a moving photographic 
plate or film, and thus the minute movements of the membrane, 
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which are of course proportional to the pressure changes are 
greatly magnified without the danger of increasing the inertia of 
the apparatus 

The pressure changes in the heart (fig 5) have been described 
by Starling as follows — 

“The cardiac cycle begins with the contraction of the auricles, 
which may or may not give rise to a slight rise oi pressure in the 
ventricles As the auricular contraction dies away, the ventricular 
contraction begins at I This causes a very rapid nse of pressure 
Almost immediately after the beginning of the nse, the aunculo 
ventricular valves close The pressure then rises rapidly m the 
ventricular cavity During this period, the contraction of the 
ventricular muscle is isometric It is raising the pressure within 
the ventricles without causing any change in its contents, or in 
the length of the muscle fibres Directly the pressure exceeds 
that m the aorta, the aortic valves open at the point marked II , 
and the aortic pressure thereafter rises with the ventricular 
pressure During the whole duration of the ventricular contraction, 
the aortic pressure remains somewhat below the ventricular pres* 
sure, showing that the blood is flowing continuously from the 
ventricle into the aorta The ejection of blood is at first rapid, 
so that the pressure in the ventricles continues to nse As the 
heart gets smaller, the amount of blood ejected into ^the aorta 
becomes less than that flowing out in the unit ot time through the 
peripheral branches, so that the pressure begins to fall in the 
aorta and ventricle, even though the outflow of blood is still 
going on 

“The ejection period may therefore be divided into two phases, 
that of maximum ejection and that of reduced ejection The 
ventricular muscle suddenly relaxes at the point marked IV , 
causing a sudden fall of pressure in the ventncle and a slight 
fall m the aorta The latter is, however, arrested almost at once 
by the closure of the aortic valves, marked by the sharp depres- 
sion, the dtcfotiC notch, in the aortic tracing The pressure in 
the ventncle continues to fall until at the point VI it drops below 
that m the auricle and the auriculo-ventncular valves open, allow- 
ing the inflow of blood from the pulmonary vuns and auricles 
Between V and VI the relaxation is isometnc, since all the valves 
guarding the onfices of the ventricles are closed 

‘‘The pressure m the ventricles then cc>ntmues to fall more 
slowly until it reaches the line of zero pressure, and remains at or 
near this line during the greater part of diastole With a big 
inflow there may be a slight rise towards the tnd of diastole, 
which may be accentuated by the auricular contraction If the 
chest IS opened the pressure m the ventncle never sinks below 
zero dunng any part of diastole In the closed chest the pressure 
m the heart cavities dunng diastole will be negative, on account 
of the negative pressure withm the thorax ” 

Tht duration of the separate phases of the heart beat depends 
naturally on the rate of the beat In all cases of change of heart 


rate, the period of diastole is affected relatively much more than 
the peno(l of systole Owing to the absence of valves between the 
aunties and the large veins, changes of pressure within the auricle 
will be transmitted along the vuns 

In every case the auricular pressure tracing exhibits the follow 
mg features (fig 6) (i) The first positive wave, which occurs 
dunng auricular systole (2) Ihe second positive wave, which 
)i» due to the sharp closure of the aunculo vuitricuiar valves (3) 
The third positive wave which is due to the filling of the auricles 
while the aunculo ventricular valves are closed (4) A ntgitive 
wave, which IS due to the rapid emptying of the auricle iftcr the 
opening of the aunculo ventricular valves The chief function 
of the aunclt is not to propel blood into the ventricle b> its 
contraction, but to serve together with the big veins is a icservoir 
for the blood which flows m from the body but which cannot 
enter the ventncle while the latter is in a state of contriction 
The Apex Beat — The pulsation which is ftlt over the region 
of the heart is known as the “apex beat,“ and was lormerly 
thought to be due to the twisting forward of the apex at each 
systole Its origin is, however, different During du^tok the veil 
tricks form a flabby flattened cone, lying against the chest wall 
and slightly depressed by the latter In systole, the vcntncles 
become hard and rigid, and assume the form of a rounded cone 
This sudden change in shape and hirdcnmg of the ventricular wall 
pushes out that part of the chest wall which is in immediate 
proximity to the ventricle giving rise to the it)ex beat “ 

The Sounds of the HcAtL — When the car is applied to the 
chest above the cardiac region, two sounds may be heard, the 
first, which IS heard most intensely over the apex, is a duller and 
longer sound than the second, which is heard best over the base 
of the heart The first and second sounds resemble the syllables 
/uhh dup-lubb dup The first sound is of twofold origin It arises 
from the sudden closure of the aunculo ventnculir valves, and 
from the contraction of the thick muscular wall of the ventricles 
The second sound is due to the sharp closure of the auricular and 
pulmonary valves 

When fluid escapes through a narrow orifice, vibrations are set 
up in the fluid giving rise to various sounds Under normal condi- 
Uons when the valves of the heart art closed completely sounds 
produced in this way are either absent or negligible, m abnormal 
conditions, eg , after disease affecting the onfices of the heart or 
the valves these vibiations may become loud enough to be easily 
heard These murmurs or bruits as thc> are called are of great 
importance, for they enable the physician to judge the condition 
of the valves, and to determine which val\ e is affected 
The Electrocardiogram — The contractions of the different 
cavities of the heart are accompanied by electrical changes wbch 
can be recorded if any two parts of the heart are connected to a 
sensitive galvanometer Tht apparatus which is generally used for 
this purpose is the string galv inorneter m which a very dehcate 
thread of silvered quartz or of platinum is stretched between the 
poles of i strong magnet If we lead off, not from the heart itself, 
but from tissues which are in contact with the heart, we shall still 

obtain the electrical changes at 
each heart beat An electrocardi- 
ogram so obtained is reproduced 
m fig 7 

The deflection P is due to the 
auricular contraction and QRS 
marks the beginning of the ven- 
tricular contraction Thus the 
P R interval represents the period 
between the auricular and ven 
tncular contractions The total 
duration of the excitatory state 
of the ventricle is measured by the distance between Q and T A 
case Qi A V block, as for instance m Adams Stokes’ disease is 
shown at once on the electrocardiogram by the dissociation of the 
normal relations between the auricular and ventricular deflections 
A delay in conduction of the exatatory wave is accompanied by a 
prolongation of the P R interval, while a beat originating from the 
A V node instead of the S A node is immediately shown by a 
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shortening or even disappearance of the P R interval The exact 
origin of the T wave is not known The electrocardiogram has 
become an important aid in the study and diagnosis of abnormal 
heart activities 

The Isolated Mammalian Heart — ^The nutrition of the 
mammalian heart is rarrud out by means of the coronary arteries, 
which leave the aorta at the place of its origin A mammahan 
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Fig 8 —ARRANGEMENT FOR WORKING ON THE ISOLATED MAMMALIAN 

HEART WITH THE DIFFERENT PARTS NOT DRAWN TO SCALE AND THE 

LUNGS NOT SHOWN 

heart, which his been rcmovtd after the death of the animil can 
easily he revived if the coronary arteries ire perfused under 
pressure with blood oi i salt solution which resembles the saline 
medium of the blood in composition Ihis procedure was first 
introduced by Ludwig for the frog’s heart, and by Langendorff 
for the mammahan heart Sydney Rmger first determined the 
exact amount ind tvpe of salts neceshary for the most successful 
survival of the frogs hcirt \nd Locke modified Ringer’s solution 
for the mammalian heart With the use of such a solution a mam 
mahan heart can be restored to activity is long as 7 davs after 
death The beat of the isol Utd heart of a child can be restored 20 
hours after death from pneumonia The excised heirt of a cat can 
be kept beating for 4 days The heart of a monkey was restored 
after freezing the dead body of the animal 

Conditions Essential for the Heart Beat — lor perfusion 
experiments a cannuli is tied m the aorta pointing to the heart 
The pressure of the column of fluid closes the aortic valves and 
the only way of escape is through the coronary arteries, after 
having pissed through the heart muscle the fluid flows out of the 
coronary veins In this manner it is possible to stud> the influence s 
directly affecting the heart beat and the coronary blood vessels 

Ihc first and most essential condition lor reviving a heart is an 
abundant supply of ox>gen, the second is the maintenance of the 
perfusion fluid at a reaction similar to that of blood, t e , slightly 
on the alkaline side of neutrality (sodium bicarbonate is usuall> 
added for this purpose) 

A third important factor is the maintenance of the temperature 
within physiological limits An increase in temperature causes an 
inerease in heart rate but at about 44® C to 4$° C the beat ceases 
entirely At temperatures ranging from C the beat ceases, 

but on rewarming the eo ordinated contractions are re established 
In all these cases the effect of temperature is primarily on the S A 
node, and warming or cooling the node duplicates the effect of 
warming or cooling the perfusion fluid except that at some stage 
the lower rhythm centre of the heart will begin to be dominant, 
whereas in the cooling of the whole heart the rhythm of all the 
centres becomes depressed 

1 he mam purpose of the sodium chloride in the fluid is to keep 
the osmotic pressure of the fluid the same as that of blood Cal 
cium and potassium have however a direct influence on the con 
tractility of the heart After a short perfusion with a fluid that 
lacks tdlcium and potassium, the heart soon stops beating alto 
gether Addition of calcium salts will immediately evoke con 
tractions, which will grow in force, but the heart will soon fail to 
relax completely and will gradually stop m systole On addition of 
potassium salts, the heart resumes a normal beat Excess of cal 


cium salts leads to a systohe standstill, and excess of potassium 
salts leads to a diastolic standstill The normal activity can 
proceed only if salts of both calcium and potassium are present 
m the proper proportions 

The Heart lung Preparation* — ^A great advance m the study 
of the heart was made when Starling succeeded in investigating 
the heart under conditions like those of the perfused heart, but 
with the great advantage that the heart performed work and 
pumped blood in exactly the same way as m the whole animal 
The arrangement of the method is shown in fig 8 
Artificial respiration being m untamed, the chest is opened under 
an anaesthetic Cannulae are pi iced m the brachiocephalic artery 
and the superior vena cava All other blood vessels going to and 
from the heart are tied off The blood emerging from the heart 
IS made to flow agiinst an artificial variable resistance (R), 
through a glass spnal immersed in warm water, into a reservoir 
I rom the rescr\oir the blood flows through the superior vena cava 
into the heart The aortic blood pressure can be varied m this 
preparation by changing the artificial resistance against which Ihc 
heirt IS made to work 

The output of the heart can be measured at any time by 
opening the tube \, clamping tube Y, ind allowing the blood to 
flow into a graduated cvlindcr The volume changes of the heirt 
at each belt can be measured by the so called cardiometrie method 
A gl iss cardiometer of the shape shown in fig 9 is fitted over the 
beating heart The opened pericardium is tied around the lip of 
the cardiometer, which is then eonncctcd with a t imbour with a 
slack rubber membrane The movements of this membrane ire 
recorded by a lever on the smoked surface of a revolving drum 
The difference between the diastolic and the systolic volume thus 
recorded is obviously eqinl to the amount of blood put out by 
the two ventncles during a single heart beat 
This pieparation enabled Starling ind his co workers to study 
the mam features of the physiological activity of the heart It was 
found that the heart itself cannot modify the blood flow and that 
within wide variations of the heart rate and of the arterial re 
sistance against which the heart beats the output remains con 
slant provided the inflow is not c hinged This means that the 
heart will adapt the strength of its be it within very wide limits, 
and will perform the work required if it is within the functional 
capacity of the organ If the inflow into the heart is say 1,000 cc 
a minute, this output will be maintained if the heart rate is 100 or 
200 beats per minute, or if it has to beat against a pressure of 60 
or 160 mm of mercury Inerease in the heart rate does not modify 
the output, but it increases the maximum amount of blood which 
the heart is able to expel since at the faster heart rates the inflow 
of blood can be increased without causing over-distension of the 
ventricles Another important observation made by Starling was 
that in the heart lung preparation, the heart rate is independent 
of the pressure against which the heart works and of the output 
The heart rate is here determined by the temperature of the S-A 
node ^ e , by the temperature of the circulating blood It is clear 
that the extent Of this effect will vary from heart to heart, depend 

mg on the natural rhythmicity of 
the node 

The Work of the Heart. — 

The energy of the contraction of 
the heart is expended (a) m fore 
ing a certain amount of blood 
against a certain resistance pre 
sented by the arterial pressure 
and (b) in imparting a certain 
velocity to the blood The work 
done by each ventricle can be calculated from the formula 

Mv^ 

W--Mr+~ 

Where W is the work done M is the mass of blood expelled at 
each beat, r is the mean arterial pressure, v is the velocity at the 
root of the aorta, and g the factor of acceleration The work of 
the right ventricle is approximately i of that of the left The work 
of both ventncles in the human heart at rest is about 100 gram- 
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meters per beat, which is equivalent to about 10,000 kilogram- 
meters in 24 hours During very strenuous muscular exercise 
when the output is considerably increased, the work of the heart 
per beat is about 400 gram meters, or 80,000 kilogram-meters m 
24 hours This rate of work could probably be maintained for not 
more than a few minutes 

The energy required for the cardiac contraction is derived from 
the oxidation of the deposits of glycogen (possibly also of fats) 



IN THE DOG (FROM FOSTER) 

Within the heart itself It was found by Lovatt Evins that, on in- 
creasing the arterial pressure from 80-140 m m of mercury, the 
oxygen consumption of a heart was increased from 228 to 404 cc 
per hour, and on increasing the output from 93 to 92 litres per 
hour, It increased from 155-649 cc per hour The maximum 
efficiency of the heart is of the same order as that found for 
skeletal muscle, namely 20-28% 

The Nervous Regulation of the Heart Beat- — In the 
vertebrates, the heart is supplied with two sets of nerve fibres, 
those which pass from the central nervous system in the vagus 
nerve, and those which pass m the sympathetic nerves (fig 10) 
Ihe cirdiac fibres of the vagus terminate around nerve cells sit- 
uated in the heart itself (preganglionic fibres), the ganglionic 
cells serve as relays from which new fibres (postganglionic fibres) 
emerge and run directly to the cardiac muscle and to the S-A 
node 1 he sympathetic fibres leave the spinal cord by the anterior 
roots mainly of the second and third dorsal nerves, run m the 
white remt commumcantes to the Stellate ganglia where they end, 
from the Stellate ganglia, postganglionic fibres begin, which go to 
the various parts of the cardiac muscle 
The Vagus Nerve — In 1845 the brothers Weber made the im 
portant discovery that stimulation of the vagus nerve retards or 
even arrests the heart beat The cardio-inhibitory nerves have 
since then been found m all classes of vertebrates and in many 
invertebrates During a stimulation of the vagi, the heart beat is 
considerably retarded or stops altogether, and as the result of this 
the arterial blood pressure falls Blood accumulates on the venous 
side of the heart and is not forced out in sufficient amount to 
maintain the blood pressure If the stimulation of the vagus is 
prolonged, the heart often begins to beat agkin with a slow 
rhythm , this beat is seen to be confined to the ventncles only, the 
auricles still remaining at a standstill We speak of such a beat as 
an “escape The ventricle is really beating at its own idio- 
ventricular rhythm m response to impulses originating withm 
Itself 
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A detailed study of the effect of vagus stimulation on the heart 
has shown that it affects all the four fundamental properties of the 
heart muscle (fig ii) By inhibiting the S A node, it depresses 
the rhythmicity, by affecting the conductive system it retards 
the propagation of the impulse m the auncuhr mustle and in the 
A-V bundle, by affecting the muscle proper, it diminishes its con 
tractility and each beat becomes weaker, in consequence of which 
the refractory period of the heart is shortened, and finally it di 
mmishes the irritability of the heart Whether the vagus has a 
direct ution on the mammalian ventricle is still doubtful 
If both vigi are cut, the heart immediately begins to beat 
faster, showing that under normal conditions a continuous stream 
of impulses passes down the cardio inhibitory nerves which do 
not allow the heart to beat at its full independent rate 
For obvious reasons, section of the vagi cannot be performed 
in man, but we have at our disposal a drug which i)iral>sps the 
peripheral nerve endings of the postganglionic v ig d tibres, n imelv 
atropine, an alkaloid obtained from belladonna 
The question as to what controls the normil tone of the vagi 
has been the subject of many researches, and U present we know 
of several factors that are concermd Amongst them we must 
mention first the blood pi assure M irty was the first to show that, 
other conditions being equal, the v igus lone inert tses with increase 
in the blood pressure Ihis elfect is probibJy not due to the direct 
stimulation of the vagus centre in the medulli, but to stimulation 
by high blood pressure of special sensory endings m the aorta, in 
the ventricles, ind in some of the blood vessels going to the 
brain The sensory impulses reflexly retard the heart by stimula 
tion of the vagus centre Changes in the composition of the blood 
and various drugs may also aftcct the vagus centre Asphyxia, and 
Ihe action of mor}>hine may be mentioned as such (cntrallv acting 
stimuli, they retard the heart, but only if the vagi are intact 
Reflexes from various sensory nerves may stimulate or inhibit 
the vagus centre, for instance, inflation of the lungs diminishes 
vagus tone (the Hering Breucr reflex), increase in the output of 
the heart has the same effect (Bainbndge reflex) Stimulation of 
the respiratory passiges, as m the case of mhihtion of an irritant 
volatile substance, retards the heart, and high intracranial pres- 
sure has the same effect There are also stimuli which may excite 
the peripheral nerve endings of the vagi in the heart itself, t e , 
substances which will act even alter section of the vagi, but not 
if ter injection of atropine — for instance bile salts, which enter the 
general circulation m the case of laundicc 
The intimate mechanism by means of which the vagus produces 
Its effect on the heart has been a field of intense experimentation 
and theorisation It has been suggested that the vagus impulses 
produce ‘ interference waves with the impulses originating in the 
S-A node, that the vagus is a nerve which abolishes the kata- 
bolism or disintegration processes assocuted with activity, and 
leads to anabolism or reconstruction processes , that on account of 
similarity in the effect of stimulation of the vagus with that of 
potassium salts, the vagus possibly liberates free potassium from 
a colloidal combination or from an adsorbed state from the pro- 
teins According to Loewi, the vagus acts by producing some 
chemical substance (of the choline type) which is the active factor 

His experiments support the 
theory most brilliantly If a per 
fused frog’s heart is stopped by 
stimulation of the vagus, and if 
the perfusion fluid is collected 
from the heart and transferred to 
FBOM 8TAHUIN0 iLtMSNTB OF NUMAH FHYsi ^ bcatiHg ffog’s hcart thc SCI ood 
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Fie 11 -BLOOD PRE88UBE TRAC ^eart Will show all t^e effects of 
iNG FROM CAROTID OF A DOG vagus Stimulation The chemical 
SHOWING EFFECT OF EXCITATION substancc responsible has been 
OF VAGUS (BETWEEN THE ARROWS) extracted and dned, but has not 
yet been obtamed m a suffiaently pure form to establish its 
chemical nature 

Thc Sympathetic NcfTC- — Stimulation of the sympathetic 
cardiac nerve produces effects which are the reverse of the vagus 
stimulation It increases the rate by raising the rhythmicity of 
the heart, augments the contractions, increases the rate of conduc 
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tion of the impul&e, and raises the irntabiUty of the heart On 
account of the increased strength of contraction, the refractory 
period btcomes somewhat more prolonged than that normally 
associated with the given heart rate The sympathetic nerves are 
much less easily tired than the vagus fibres and have a longer after- 
effect In most animals the inhibitory and the accelerator fibres, 
which were discovered by Cyon, become mixed in the cardiac 
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nerves, so that if these are stimuhttd a double effect is produced 
on the heart During the period of stimulation the vagus effect 
predominates, but after the end of stimulation the sympathetic 
effect bee onus apparent, and the heart accelerates and the beat 
increases in strength (fig 12) 

btimiihtion of cither set of fibres before they are mixed together 
produces effects typical of one or the other only In the dog, whose 
normal heart rate is about 100 heats per minute, stimuhtion of the 
accelerator nerves may increase it to 260 beats, and at the same 
time the strength of each contraction will be increased The latter 
effect is most marked m hearts which have begun to fail and which 
are therefore dilated 

The question whether, undei normal conditions, the accelerator 
fibres are m a state of tone like that of the inhibitory fibres of the 
vagus IS not definitely settled It is customary to assume the 
existence of such a tone, but to consider it as less pronounced than 
that of the vagus In most experiments, extirpation of the Stellate 
ganglia leads to a retardation of the heart Many observers have 
shown that the tonic conditions of the two centres stand m a 
reciprocal relation to one another Whenever the tone of the 
inhibitory fibres is increased, that of the acctlentor fibres is 
diminished, thus the final effect on the heart will be an algebraical 
summation of the two influences The tone of the accelerator 
centre is greatly increased in asphyxia, in cerebral anaemia, in 
the case of various sensory stimuli (especially painful stimuli), 
and probably in the case of muscular exercise In the first two 
states, which are pathological, the tone of both nerves is in- 
creased simultaneously Thus, in the absence of the sympathetic 
nerves, asphyxia produces retardation of the heart by stimulating 
the vagus, and in the absence of the vagus it produces an acceicra 
tion in the presence of both nerves, it first retards the heart and 
may even arrest it until the vagi 
become paralysed, after which 
the heart greatly accelerates 
above the normal because of the 
CO existent stimulation of the 
sympathetic centre 

The Suprarenal Oland^It 
has already been mentioned that 
the influence of the vagus can be 
modified by stimuli affecting the 
centre, or by substances which 
stimulate or paralyse the periph- 
eral nerve endings of the vagus 
within the heart itself In the case of the sympathetic innervation, 
the organism normally produces a chemical substance which stimu- 
lates all the sympathetic nerve endings 

The production of this substance is the function of the supra- 
renal (or adrenal) gland, and the substance has not only been 
obtained in a chemically pure state, but has also been synthesised 
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It is known as admmkfm or supratenm Adhsnahne is active m 
very small amounts, concentrations of one m one hundred millions 
producing a strongly exciting effect Under normal conditions, 
however, the quantities entering the blood are probably too small 
to have any physiological effect The liberation of adrenaline is 
under the influence of the splanchnic nerves, section of Which 
dimmhhes the secretion, while stimulation greatly increase^ it 
Certain drugs, asphyxia, various emotions such as fear or anger 
lead to an excessive production of adrenaline Directly the adrena- 
line reaches the heart, even when its connections with the nervous 
system are all severed, the contractions become considerably 



system Ihe latter may however be said to keep the activity of 
the heart under const int supervision, moderating its action by 
means of the vigus, and increasing it by meins ot the sympathetic 
nerves, thus adapting it to the general requirements oi the body 
Under conditions of great physical strain, the organism is able to 
make use of its store of adrenaline which assists the nervous 
regulation of the heart beat Thus, even after complete denerva 
tion of the heart, a certain amount of adaptation of its activity is 
still possible 

THE BLOOD VESSELS 


Structure of the Blood Vessels — The haemodynamic condt 
tions in the various parts of the vascular system are very different 
and It IS not surprising to find that the structure of the various 
blood vessels is accordingly different A cross section of a blood 
vessel shows several coats The inner consists of flattened endo 
thelial cells and is common to all vessels The second coat, the 
tunica media, varies greatly in thickness, it contains most of the 
contractile elements of the arterial wall (smooth muscle fibres) 
and a variable amount of elastic fibres The latter have in general 
a circular arrangement, they are fused at their outer and inner 
surfaces to form elastic membranes (lamma tnterna and exUrm) 
Outside the media, lies the third coat, the adventitm^ which con- 
sists m the arteries almost entirely of connective tissue, and m the 
veins principally of contractile elements Between the internal 
elastic membrane and the endothelial layer is a fibrous structure 
which, together with the endothelial layef» forms the tumca 
intima 


Anvimtitia mm 
^lUNtYMiAYtH 
MUBCU<EU4I 

in ewAiMiefiiM 


The Arteries. — In the great arterial trunks such as the aorta, 
the pulmonary, the carotid and iliac arteries, the tunica media is 
aivided by elastic fibres and membranes into a large number of 
concentric layers containing (especially m the aorta) only a few 
muscle fibres The adventitia of the large arteries is also composed 
of fibro-elastic tissue, but its 
structure is looser and the fibrous 
tissue IS more abundant The 
medium-sized arteries differ in 
structure from the larger ones in 
that the elastic elements of the 
intima and media arc replaced to 
a considerable extent by non- 
striated muscular fibres (fig 13) 

To this type belong the majonty 
of the arterial vessels 
The CapillarleS¥>«**These (fig 14) consist solely of a single 
layer of endothelial cells, which present little resistance to the 
passage of substances dissolved m the blood, such as oxygen, 
carbon dioxide, sugar and salts According to some observers, the 
cells formmg the capillary wall are contractile, according to others, 
the actual contractile dements are special Stellate celli Which 
encircle the capillaries But whatever the mechanism, the 
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contractility of the capillaries is unquestionable* and %mt play a 
considerable part m regulating the blood jfllow through an organ 
The average length of capillaries is between 0 4 and 0 7 m m , in 
most organs they freely anastomose with each other, forming a 
more or less loose network 

The Veins— The smallest veins result from the fusion of a 
variable number of capillaries, They assume a connective tissue 

coat, the adventitia (&g, 15), and 
with increase in size muscle fibres 
appear in the form of a badly 
defined media Some of the 
larger veins, such as the brachial 
and subcutaneous veins, have a 
better developed muscular layer, 
while m others (the jugular, the 
subclavian, the veins of the dura 
and pia mater) the media is 
entirely lacking Generally speak- 
ing, the muscular and elastic eie 
ments are much less prominent 
m the veins than in the arteries, 
Fig 16 —APPARATUS FOR TAKING and they contam a preponderance 
BLOOD PRESSURE TRACING of mclastic conncctive tissue 

fibres In many veins the adventitia shows an inner longitudinal 
muscular layer All subcutaneous veins and some internal vems 
are supplied with valves which restrict any possible back flow 
The valves of the vems are reduplications of the intima, and the 
greater part of the valvular structure consists of fibrous connective 
tissUe and elastic fibres 

The Blood Pressure^ — has long been known and can easily 
be demonstrated that the blood is under different pressures in the 
various parts of the vascular system When an artery is cut, blood 
flows out with great force m a senes of jerks which are synchron- 
ous with the heart beat When a large vein is cut, the blood also 
flows out rapidly, but the stream has vefy little force 

The first measurement of arterial pressure was made by the 
Rev Dr Stephen Hales (“Statical Essays, containing Haema* 
staticks” 1733 ) 

Since Hales’ work, the chief improvements in the method have 
been the application of the mercury manometer by PoiseuiUe, the 
invention of the recording manometer and the kymograph by Lud 

wig (figure 1 6), and the intro- 
duction of the more accurate 
membrane manometer by Hur 
tble and Frank 
The manometer of Ludwig con 
sists of a U-tube which is half- 
filled with mercury On the sur- 
face of the mercury of one limb is 
a float from which a stiff light rod 
projects, bearing on its upper end 
a writing point which is made to 
write on the smoked surface of a 
revolving drum The other limb 
of the manometer is connected by 
means of a glass or metal can- 
nula to the artery The tube be- 
tween the artery and the manom- 
eter IS filled with a solution of 
some anticoagulant salt (sodium 
citrate, magnesium sulphate) 

The mercury manometer allows 
a direct reading of pressure, but 
on account of its inertia it does 
not accurately record rapid 
changes m the pressure^ The membrane manometer, which is 
merely a tube filled with fluid and sealed at one end with a 
stretched rubber membrane, records rapid changes in pressure 
more accurately, but each membrane requires special cahbration 
if absolute values are desired The venous pressure is recorded by 
a simflar method, but with a water manometer or a manometer 
with a lightly stretched membrane 



Fig 17— a record of arterial 
BLOOD RRBSSURV TAKEN WITH A 
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CAROTID ARTERY OF THE RABBIT 
RECORDED IN SECONDS 
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The highest pressure, which occurs while the blood is pissmg 
from the heart into the aorta, is called the systolic artenal pri s 
we, and the pressure at the end of diastole is the diastolic pres 
sure, the range between these two extremes is known as the puhe 
pressure In the dog, with a mean artenal pressurt of about 1 20 
mm of mercury, the systolu pressure may be as high is i6o min , 
and the dustohe pressure as low as 65 mm , here the pulse pres 
sure would be 95 ram of mercury By taking the pressure at dif 
ferent parts of the vascular system, we obtain a result which is 
diagrammatically represented in hgurc 18 

Close to the heart, the mean artenal pressure is about loo- 
X20 mm It falls only slowly m the large arteries, but between 

the smaller arteries and the capil- 
laries there is a very extensive 
fail of pressure, so thil the capil 
lary pressure is only about 10 to 
30 mm of mercury, from the 
capillaries to the vems the blood 
pressure falls steadily, until in 
the Urge vems near the heart it 
may be negative 
The artenal blood pressure m 
man is determined by means of 
the Riva Rocci sphygmomanom- 
eter (figure ig), which consists 
of a rubber bag that can be strapped round the upper arm The 
bag IS connected with a manometer and the pressure in the bag 
IS raised by pumping air into it The pressure at which all pul 
sations disappear m an artery below the place of compression 
represents the systolic pressure The diastoUc pressure can also 
be determined by the same apparatus 

lo determine the venous pressure in man, an apparatus is used 
which IS constructed on the same principle as the spbygmomanom 
etef The skin is greased, and an annular rubber bag is placed 
over a vein and cemented over with a glass plate (figure ao) On 
blowing air into the bag, the pressure can be determined at which 
the vein collapses The blood pressure m the capillaries is usually 
determined by the von Knes method (figure 21) A small glass 
plate IS placed over the skin, attached to this plate is a small scale 
pan on which weights are placed until the pressure is just suffi- 
cient to blanch the underlying skin 

The mean blood pressure m the circulatory system of a young 
adult man m the horizontal position was found to be as follows 
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Medium arteries 
Capillaries 
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From this we see that the largest drop in pressure occurs between 
the small arteries and the small veins This shows that the mam 

resistance of the vascular system 
IS situated in the arterioles The 
arterioles are always in a semi 
contracted state (tone), partly 
determined by impulses coming 
from the central nervous system 
and partly by the properties of 
the plain muscles of which they 
are composed Since the total 
vascular bed of the capillaries is 
very much larger than that of the 
arterioles, the mam drop in the 
pressure must occur just past 
the arterioles The mean arterial 
pressure depends on two factors (a) the total resistance to the 
outflow of blood from the arterial system, 1 « , the state of con- 
striction of the artenoles, (b) the output of the heart in a given 
tune, which depends on the inflow of blood 
The Artorial PuliCv— Owing to the elasticity of the arteries 
every systolic nae of the blood pressure produces an expansion of 
their walls, which can be felt by placing a finger on any super 
fidal artery It is obvious that the nearer the artery is to the 
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heart the more pronounced will be the pulse The rate of trans- 
mission of this pressure wave will depend on the elasticity of the 
arteries If they were rigid, no pulse could be recorded The more 
elastic the arteries, the slower will be the transmission of pressure 
along them Under normal conditions, the pulse wave m man is 
transmitted at the rate of about 7 meters per second but if the 
irterKs are imtnlly stretched by high pressure their walls will 
tend to approximate to rigidity ind therefore the propagation of 
the pulse wave will be faster It is important not to confuse the 
vtl(Kity of tht pulse wave which 
IS simply i transmission of pres 
sure along the tubes, with the 
velocity of the blood flow Ihc 
latter is of the order of about o 5 
meters per second in the aorta, 
ind considerably less in the 
smaller blood vessels 

The elisticity of the arterial 
system determines another im 
portant feature of the blood flow 
of the blood flow (except for slight 
crciscs during dust ole) in spite 
blood by the heart into the lorta 
accommodated in the arterial system to maintain a flow into the 
capillaries during the whole period of dustole In the capillaries 
the pulse disappears and the blood flow is continuous Arterial 
pulse tracings recorded by moans of sphygmographs (a system of 
levers which cm be pi iced on a pulsating irtcry, the pulsation of 
which IS thus registered on a moving plite with blickened sur 
face) show vinous secondary undulations either m the ascending 
part of the jvavc (anicrotic pulse), or in the descending (cata- 
rrotie pulse) These are pirtly due to extra vibrations set up m 
the arterial wall by the mrushmg blood, and partly to pressure 
wives reflected from the periphery 1 

The Velocity of the Blood Flow^This depends on the rela 
tion between the bore of the blood vessel and the amount of blood 
passing through it in a unit of time The total area of the cross 
sections of the arterial system gradually increases from the aorta 
to the periphery The increase in area is especially great when the 
arteries break up into capilhraes, the area of which is probibly 
over a thousind times larger than that of the cross section of the 
aorta The velocity of the blood flow will obviously be proper 
tionately reducctl the further we go towirds the periphery, so that 
wlnle in the aorti the mean velocity under resting conditions may 
be about 500 mm per second, in capillaries it is barely 0 5 mm 
per second As the capillaries join to form veins, the area of the 
vascular bed diminishes and the velocity of the blood flow in 
creases, however, it never reaches the velocity which is observed 
in the aorta since the cross section of the large veins near to the 
heart is about double that of the aorta 

Intensity of the Circulation — Tht 
imount of blood received by the heirt 
from the veins and passed to the arteries 
in a unit of time, cannot be measured 
directly However a knowledge of the 
cardiac output is of considerable impor 
lance because it controls the amount of 
oxygen earned to the tissues and the rale 
of the removal of various products of 
metabolism from the tissues The great church • a 

value of the study of the cardiac output of — apparatus efr 

man and animals has only been realised von kries for measur 
comparatively recently, and there still ing capillary blood 
remains much to be done, nevertheless pressure 
methods of suffiuent precision have been worked out, and the 
main factors governing the cardiac output are gradually bemg 
disclosed 

Zuntz calculated the output by comparing the difference m the 
oxygen content of the artenal and venous blood with the amount 
of oxygen consumed in a given time For instance in a horse 
weighing 360 kilo , 2,735 cc of oxygen were consumed per minute, 
the arterial blood contained 1033% naore oxygen than the venous 


Since every 100 cc of blood that passed through the lungs had 
taken up 1033 cc of oxygen, 2,733 t'C of oxygen had been taken 

up m the course of one minute by-- " *= 26,457 cc of blood 

1033 

Krogh modified this method by making the animal or man breathe 
a gas which was harmless and easy to detect, viz , nitrous oxide 
He knew how much of the gas could be absorbed by icc of blood, 
and was therefore able to calculate the c irdiac output by deter- 
mining the amount of gas taken m during one minute Recently 
other methods have been introduced which are claimed to be more 
exact In one of them, ethyl iodide is the ga^ absorbed, and m 
another the principle of Zuntz is modified and the output is cal- 
culated by comparing the carbon dioxide content of the artenal 
and venous blood with the amount of t irbon dioxide given off m 
a unit of time 

Cardiac Output in Man. — In man, under conditions of rest, 
the cardiac output varies in different individuals between about 
and 6 litres of blood per minute, that is between 60 and about 
no ce for each heart belt The cardiac output, te , the inflow of 
blood into the heart, as in the h( irt lung preparation is within 
Wide limits independent of the heart rate It primarily depends on 
(i) how freely the blood passes from the arlcrul system through 
the tissues into the venous system, ^ f , on the peripheral resistance, 
ind (b) the power of the heart to pump) the inflowing blood into 
the arteries and (c) the capacity ol the vascular system rel itive to 
the imount of blood When the arterioles dilite, the blood passes 
quiekly through the organs and since the capacity of the vas- 
cular bed will be chinged but little the blood will reach the heart 
during the next few beats m a larger amount The heart will 
therefore forte more blood into tht arterul system, and thus 
within limits p)reveiit a fall of arterial blood pressure, which would 
have taken place if the arterioles dilated without causing an in 
crease in the blood flow 

If we turn now to the second w ly m which the output may be 
increased namely the strengthening of the heart belt, it is clear 
that, if the pumping action ot tht he irt becomes inadequate, blood 
will stagnate on the venous side and the output will diminish If 
the he irt beat is improved by nervous or pharmacological agencies, 
there will be better emp)tying of the venous side, and a consequent 
increase in the circulation rate 

The third factor governing the output is the capacity of the 
vascular btd rel itive to the amount of blood This factor can be 
appreciated by considering the tremendous eipieity of the cap 
illary system Krogh has shown to of a muscle is made 

up of capnllarics and m the he irt there is at least one capillary to 
every muscle fibre If all these capillaries lost their tone, the am 
mal would literally bleed into them, the artenal and venous sys 
lem would hi come empty, and the output of the heart would fall 
to vanishing point 

The amount of blood m the circulation and the capacity of the 
vascular bid should not be (onsidercd as rigidly fixed for any 
individual Ihe vascular system is m a perpetual state of vana 
tion on account of the continuous changes of the vasomotor tone 
It is obvious that unless vasoconstriction is compensated for by 
a simultaneous vasodilation elsewhere it will lead to a change m 
the resistance as well as a change of capacity Arterial vasocon 
stnelion will chiefly affect the resistance, while even small changes 
m the tone of the enormous capillary bed will mainly affect capae 
ity Thus on account of these changes of capacity more or less 
blood may be m active circulation, and more or less blood may 
bt left behind to fill the vascular bed 

Spleen^ Lungs and Other Factors^-— There are however two 
organs which play a predominant r 61 e as reservoirs of blood, 
namely the spleen and the lungs, th-^ difference being that the 
spleen seems to change its capacity mainly as the result of active 
contraction and relaxation, while the lungs play a purely passive 
rdle and act only because of the very great elasticity of their blood 
vessels With every increase m the pulmonary blood pressure or 
with a certain decrease in the mtrathoracic pressure, the pul 
monary blood vessels contain more blood, and therefore less blood 
18 available for the systemic circulation On the other hand, the 
capacity of the spleen is to a much greater extent independent 
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of the blood pressure, the changes in its vascularity being due to 
active contractions of its muscular frame These contractions seem 
to be specially adapted to meet the requirements of the whole 
organism Whenever, for instance, more blood is needed m cir- 
culation, as when the ammal loses blood or when blood goes to 
fill widely dilated vascular areas of other organs, the spleen con 
tracts This also happens m anoxaemia following diminution of 
the oxygen supply, or during diminution of the oxygen tarrying 
power of the blood as in the case of carbon monoxide poisoning 
As we have already seen, the vascular resistance, the fitness of 
the heart and the vascular capacity are the three mam factors 
which determine the blood flow in the whole animal There are 
however accessory factors, the chief of which are the respiratory 
movements and the contractions of the skeletal muscles Any 
increase in respiratory movements leads to a moie negative pres 
sure m the thorax, and therefore to a better aspiration of blood 
from the periphery into the hrge veins and the heart This is 
probably the mam cause of the so called respiratory variations of 
the blood pressure, during inspiration the inflow into the heart 
IS increased, and after a certain lag the output is also increased 
The rhythmic contractions of th( skeletal muscles press the blood 
from the capillaries to the veins, the back flow of blood being pre 
vented by the valves of the veins 
The Nervous Control of the Blood Vessels —During in- 
creased activity, an organ requires more oxygen I heoretically 
this could be accomplished by an increased degree of de ox>gena- 
tion of the blood without a change in the blood flow, or by an in- 
crease in the blood supply without any change in the degree of 
deoxygenation The organism uses both methods, but the first 
in preference In some cases the increase m the blood supply is 
such as to overcompensate the need so that, although the oxygen 
consumption of the organ is increased, the blood supply is so 
great that each cubic centimeter of blood gives to the tissues less 
oxygen than usual Increased blood supply to an active organ 
IS due either to an increase of the general circulation rate which 
increases the blood flow through all the organs or to changes xn 
the distribution of the blood lietwecn the various organs, more 
blood being diverted to the active and less to the resting organs 
Our knowledge of the nervous control of the blood vessels dates 
from Claude Bernard s discovery that nerve fibres run in the 
sympathetic chain which maintain the vessels in a state of tonic 
constriction Section of these nerves leads to a consider ible 
vasodilation and therefore to an increased blood flow, stimula 
tion of them causes vasoconstriction A few years after this dis- 
covery it was found that there are also vasodilator nerve fibres 
which are antagonistic in function to the vasoconstrictor nerves, 
and that these nerve fibres also have m many cases a constant 
influence on the blood vessels section of them slightly diminishes 
the blood flow, and stimulation greatly increases it The blood 
vessels are therefore, like the heart under the influence of double 
innervation The tonic state of the blood vessels docs not itself 
depend on nervous control and it does not completely vanish 
after section of all the nerves going to an organ The function 
of the vasomotor nerves is merely to increase or decrease this 
tone 

It can easily be shown that the continuous stream of impulses 
descending to the blood vessels along the vasoconstrictor fibres 
ongmates m the central nervous system If the spinal cord of a 
dog IS divided below the medulla, the blood pressure falls from 
about 120 mm of mercury to about 50 mm Stimulation of the 
divided spmal cord immediately causes an increase m blood pres 
sure, which may be as high as 280 mm or more Section of the 
central nervous system above the medulla has no lasting effect 
on the blood pressure As the result of these experiments we 
may say that the vessels of the body are kept in a state of in- 
creased tone by impulses arising in the medulla The portion of 
the medulla concerned with sending out these impulses is spoken 
of as the vasomotor centre The activity of this centre is con- 
stantly under the influence of various afferent stimuli originating 
within the various organs of the body or as the result of excita- 
tions of higher or lower parts of the central nervous system 
The Yaiocomtirletor and VafoiUlator Fihrei^The vaso- 
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constrictor fibres leave the spmal cord in the thoracic region 
They have a cell station m the ganglia of the sympathetic chain 
and are then distributed along various nerves to the orgins I he 
most important vasoconstrictor nerve is the splanchnic nerve, 
which supplies all the abdominal organs 

The typical vasodilator nerves take their origin from vinous 
parts of the central nervous system Thus the vasodilators to 
the salivary glands and tongue are distributed with the cranial 
nerves, and probably originate from the nervus mtcrmtdius be 
tween the seventh and eighth cranial nerves The nervi engentes 
going to the genitalia leave the lower end of the cord by the 
anterior loots of the second and third sacral nerves The vaso 
dilator fibres going to some of the abdominal organs and to the 
extremities have the same origin and course as the ordinary 
sensory nerves Since the vasoclilator impulses jnss along these 
nerves in a direction opposite to that tiken bv the normal 
sensory impulses they have been termed antidromic impulses 
This appears to be one of the few cases m mammals in which the 
same nerve fibre performs two different functions 

The vasodilator and \asoconstnctor fibres arc gtner illy mixed 
m common trunks innervating an organ, ind it is onl> b\ special 
means that they can be function illy separated 

Peripheral Tone of the Blood Vessels — It has been men 
tioned above that the function of the \asomotoi nerves is only 
to change the tonic condition of the blood vessels the tone itself 
does not disappear, however even after complete dencr\ation 
This peripheral tone of the blood vessels is considerably mflu 
enced by the composition of the bh^od, especiallv the oxygen 
tension, the degree of alkalinity and the presence of vasocon 
strictor substances which are normally secreted b^ the pituitary 
and the suprarenal glands Whether the nerves irc intact or 
sev^end, the capillaries of the body are never all open at the same 
time The capillary bed seems to be at least m some organs, 
in a perpetual state of variation ( apillanes const mtly close and 
open so that blood flows thiough various channels Whenever 
the oxygen tension of the blood diminishes the blood vessels 
dilate a large number of capillaries open, and the blood flow 
through the organ increases, excess of carbon dioxide has the 
same effect 

On the other hand, an increase of the pituitary secretion or of 
adrenaline m the blood increases the tone of the blood vessels 
and capillaries Some authors regard these two substances as be 
mg primarily responsible for the peripheral tone of the blood 
vessels in general Superimposed upon these perpetual variations 
of the peripheral tone is the effect of the vasomotor nerves, and 
It often happens that agencies which would affect the peripheral 
tone in some definite direction are prevented from doing so on 
account of antagonistic influences from the vasomotor centre 
For instance m the case of increased carbon dioxide tension of the 
blood the carbon dioxide acting peripherally tends to dilate the 
blood vessels but it is also a strong stimulus to the vasomotor 
centre and excites the vasoconstrictor fibres to such an extent that 
the blood vessels constrict, the blood pressure then rises until 
the central nerv^ous system succumbs to the toxic effect of the 
carbonic acid 

The Vasomotor Centre — Besides being sensitive to carbon 
dioxide and to the acid products of metabolism which accumulate 
in consequence of lack of oxygen, the vasomotor centre is con 
stantly influenced by impulses arriving from the sense organs on 
the surface of the body and from various other organs Amongst 
these, impulses originating m the vascular system are the most 
important, and are practically the only ones which have bten 
studied The afferent stimuli may be of two kinds First arc 
those which affect the vasomotor centre in such a wav as to cause 
vasoconstriction either in some definite organ or m many organs 
m the latter case the general vascular resistance increases and 
the artenal pressure rises These afferent impulses are desenbed 
as pressor impulses On the other hand impulses mav reach the 
vasomotor centre which will lead to a vasodilation this again 
may be restricted to a small area or ma> involve sufficient blood 
vessels to bring about a fall m the artenal blood pressure Ihese 
are known as depressor impulses 
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Pressor reflexes can be evoked by stimulation of almost any 
of tht sensory nerves of the skin, the digestive tract or other 
abdominal viscera The chief depressor nerve originates in the 
heart and in the first part of the aorta In the rabbit this nerve 
runs m a separate and easily accessible trunk Stimulation of 
the central end of the depressor produces such a large dilation 
of most of the blood vessels that the arterial blood pressure 
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FlQ 22 —BLOOD PRESSURE TRACINGS TO SHOW INFLUENCE OF CHANGES 

IN THE CIRCULATION THROUGH THE BRAIN ON THE ACTIVITY OF THE 

VASOMOTOR CENTRE 

falls to a very low level In the intact animal the physiological 
stimulus which brings this depressor mechanism into operation 
is the high blood pressure in the aorta Distension of the aorta 
by pressure stimulates the depressor nerve and leids to a com 
pensatory dilation or arterioles and to a fall m pressure The 
nerve can be regarded as a safety valve which prevents excessive 
rises of blood pressure 

It IS highly probable that in the case of an excessive fall of 
pressure another r#flex mechanism comes into action, a pressor 
reflex which also originates in the heart and aorta and which 
tends to antagonize the fall Recently it has been shown that 
the carotid artery at the point of its division into the internal 
and external branch is also sensitive to pressure Increase of 
pressure m this part leads to a reflex vasodilation, and fall of 
pressure leads to a vasoconstriction Besides these two influences, 
it seems that the vasomotor centre itself can be excited or in* 
hibited by variation m the blood pressure Fig 22 gives an example 
of the effect on the general blood pressure of changes in the pres 
sure of the brain (which was perfused through the carotid 
arterie*^) 

Thus wc see that the organism possesses several mechanisms 
by means of which it can keep the blood pressure constant and 
counteract any influences which would tend to raise or lower it 
In the case of haemorrhage, a considerable amount of blood may 
be removed from the body but the blood pressure soon returns 
to the normal Blood may be withdrawn from the system slowly 
to the extent of about 4%, or rapidly to the extent of about 2% 
without lowering the aiterial pressure, owing to the compensatory 
constriction of the arterioles Such withdrawal of blood, though 
it does not affect the blood pressure, will greatly diminish the 
intensity of the circulation and will reduce the output of the 
heart Conversely, injection of salt solution (o 9%) or transfusion 
of blood will not, within certain hmits, affect the arterial blood 
pressure owing to compensatory vasodilation Transfusion will, 
however increase the circulation of blood and thus lessen the 
harmful consequences of haemorrhage Considerable haemonfhages 
will not be effectively compensated and will therefore lead to fall 


Of blood pressure^ and transfusion will be absolutely necessary to 
save the animal from death 

Since most blood vessels are innervated by vasoconstrictor and 
vasodilator fibres, it is obvious that a pressor or depressor reflex 
could be earned out by several means Vasodilation could for 
instance be produced by means of a reflex inhibition of the vaso- 
constrictor tone, or by a stimulation of the vasodilator fibres 
which would depress the tonic state of the blood vessels What 
actually happens is that the two sets of fibres in all known cases 
act in a reciprocal fashion Thus a depressor reflex Involves a 
simultaneous diminution of the vasoconstrictor influence and 
increase of the vasodilator influence, and vice versa in the case of 
a pressor reflex 

Chemical Facton^-^-In recent years there has been a con 
siderable accumulation of facts which show that various chemical 
factors affecting the blood vessels, apart from any nervous influ- 
ence, are of great importance for the regulation of the circulation, 
and that these factors can exercise their action either on the 
arterioles or on the capillaries 

It is known for instance that in many conditions, e g , pam, 
asphyxia, the physiological state that accompanies emotion, there 
IS a considerable rise m the production of adrenaline by the 
suprarenal glands Adrenaline, as has been mentioned before, 
stimulates the nerve endings of the sympathetic nervous system, 
and it therefore also stimulites the nerve endings of the vaso- 
constrictor nerves Thus, in all cases associated with increased 
production of adrenaline, there is widespread vasoconstriction and 
a rise m the blood pressure, this vasoconstriction is independent 
of the integrity of the vasomotor nerves In the case of activity 
of an organ, vasodilation occurs m most cases not on account of 
concurrent depressor reflexes but on account of the production of 
chemical substances within the organ These substances mainly 
affect the tone of the capillaries, and m their presence a great 
number of hitherto closed capillaries open or dilate widely It has 
been shown that In the case of a contracting muscle the capil 
Dries may be increased from 2% to 15% of the total volume 
of the muscle 

There is, however, one substance which may possibly be pro 
duced m the organism under normal conditions, and which is 
known to have a powerful capillary dilator effect This substance 
is histamine, a product of the ammo acid histidine which is a 
normal constituent of most proteins It has been suggested that 
the production of histamine plays an important part in giving rise 
to the symptoms of ‘^surgual shock In this condition there is a 
universal dilation of the capillaries, and therefore a fall of blood 
pressure and a diminution of the amount of blood m circulation 
which finally leads to death This condition, which occurs after 
laceration especially of muscles, can easily be reproduced by injec- 
tion of large doses of histamine 

The mechanism of adaptation of the circulation in various 
organs to their needs must at present be regarded as in part 
dependent on the delicate balance of the nervous vasodilator and 
vasoconstrictor influences, which modify the tone chiefly of the 
arterioles, and also on chemical substances produced locally as 
the result of activity, which modify the tone of the capillaries 

The Portal Circulation-— The portal circulation is peculiar 
in that the blood passes through two sets of capillaries Arterial 
blood is conveyed to the capillary networks of the stomach, spleen, 
pancreas and intestines by branches of the abdominal aorta The 
portal vein is formed by the confluence of the mesenteric veins 
with the splenic vein, which together dram these capillaries The 
portal vein breaks up into a second plexus of capillaries within the 
substance of the liver The hepatic veins carry the blood from 
this plexus into the inferior vena cava The portal circulation 
18 largely maintained by the action of the respiratory pump, the 
peristaltic movements of the intestme and the rhythmic contrac-^ 
tions of the spleen, these agencies help to dnve the blood throuj^ 
the second set of capillaries in the liver Obstruction in the right 
heart or pulmonary circulation at once affects the circulation in 
the hver The increased respiration which results from muscular 
exercise greatly furthers the hepatic and portal circulation 
Tlie Cexabful Cifoulatiosi/-^The circulation of the brain is 
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somewhat peculiar, since this organ is enclosed in a ngid bony 
covering The limbs, glands and viscera can expand considerably 
when the blood pressure rises, but the expansion of the brain is 
confined By the expression of venous blood from the veins and 
sinuses, the brain can receive a larger supply of arterial blood at 
each pulse Increase in artenal pressure increases the velocity of 
flow through the brain, the whole cerebral vascular system be- 
having like a system of rigid tubes when the limits of expansion 
have been reached The pressure of the brain against the skull 
wall IS circulatory in origin, m the infant’s fontanelle the brain 
can be felt to pulse with each heart beat and to expand with 
expiration The arterial supply to the brain by the two carotid 
and two vertebral artenes is so abundant, and so assured by the 
anastomosis of these vessels m the circle of Willis, that at least 
two of the arteries can be tied without grave effect Sudden com- 
pression of both carotids may render a man unconscious, but will 
not destroy life, for the centres of respiration, etc , are supplied 
by the vertebral arteries The vertebral arteries in their passage 
to the brain are protected from compression by the cervical 
vertebrae 

Whether the muscular coat of the cerebral artenes is supphed 
with vasomotor nerves is uncertain 

The Coronary Circulation — Extremely peculiar conditions 
exist m the coronary circulation, i e , the blood supply to the heart 
muscle Itself The coronary arteries originate at the root of the 
dorta They turn back into the substance of the cardiac muscle 
and break up into a rich meshwork of capillaries which convey 
the blood into the coronary veins the majority of which collect 
the blood into the coronary sinus, while some open on the inner 
surface of the chambers of the heart (Thebesian veins) During 
systole the heart muscle develops a pressure which must be higher 
than that in the aorta, as otherwise no ejection of blood from the 
ventricle into the aorta would be possible The coronary arteries, 
which are at any time distended by the pressure prevailing in the 
aorta, are thus compressed, and during systole the inflow of blood 
into those of the left ventricle is stopped The right ventricle by 
its weak contraction only affects the coronary circulation to a 
slight extent While restraining the inflow of blood into the coro 
nary artenes, the contraction of the heart greatly facilitates the 
outflow from the veins by mechanically expressing their contents 
It IS interesting to note that adrenaline, which greatly increases 
the strength of the cardiac beat, also produces a great dilation of 
the coronary blood vessels, so that a larger amount of blood is 
provided to meet the increased expenditure of energy The coro 
nary blood vessels are richly provided with vasodilator and vaso 
constrictor nerves, the sympathetic supplies the vasodilator, and 
the vagus the vasoconstrictor fibres 

Since the coronary blood flow is so readily affected by the heart 
beat, great difficulties arc encountered In the study of the regula 
tion of the coronary circulation A knowledge of all the influences 
affecting it is, however extremely important because the activity 
of the heart, and therefore the fate of the organism, ultimately 
depends on the blood supply to the cardiac muscle It is known 
that even temporary occlusion of the coronary blood vessels is 
fatal The disease known as Angina pectonSf which usually leads 
to death, is most probably due to such occlusion as the result of 
arteriosclerosis or thrombosis of the artenes, it is highly probable 
that in some cases it may also be due to disorders of the nerves 
which regulate the tone of the coronary blood vessels In most 
cases of weakening of the heart, the coronary flow increases Lack 
of oxygen produces an enormous augmentation of the coronary 
circulation, thus ensuring the survival of the heart so long as there 
is a trace of oxygen left in the blood 

The lafluence of Posture on the Circulation^The circula 
tion remains efficient not only m the horizontal but also m the 
erect position Yet in a man standing six feet high the hydro 
static pressure of a column of blood reaching from the vertex to 
the soles of the feet is equal to 14 cm of mercury The blood, 
owing to Its weight, continually presses downwards, and under the 
influence of gravity would sink if the veins and capillaries of the 
lower parts were sufficiently extensile to contain it During the 
evolution of man, there have been developed special mechanisms 
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by which the determination of the blood to the lower parts is pre 
vented and the assumption of the erect posture rendered possible 
The abdominal viscera are slung upwards to the spine while below 
they arc supported by the pelvic basin and the wall of the abdo 
men, the muscles of which arc arranged so as to act is a n itural 
waistband In tame hutch rabbits, with large patulous abdomens 
death may follow m from 15 to 20 minutes if the animals are sus 
pended and immobilized in the erect posture, for the circulation 
through the brain ceases, and the heart soon becomes emptied of 
blood If, however the capacious veins of the abdomen be con 
fined by m abdominal bandage no such result occurs Man is 
naturally provided with an cfticient abdominal belt, although this 
IS often rendered toneless by neglect of exercise or gross and indo- 
lent living The splanchnic arterioles are roamtaincd in tonic con 
traction by the vasomotor centre and thus the flow of blood to the 
abdominal viscera is confined within due limits 

The veins of the hmbs arc broken into short segments b\ 
valves, and these support the weight of the blood in the erect 
posture Every contraction of the skeletal muscles compresses the 
veins of the body and limbs, for these are confined bcncith the 
taut and clastic skin Guided by the valves of the veins, the blood 
IS by such means driven upwards into the venae cavae 
Circulation During Muicular Exercise— An attempt to 
understand the changes in the circulation during muscular exercise 
can only be made if every part of the complex regulation of the 
cardio vascular system is kept m mind 
In muscular exercise, every available mechanism concerned m 
the regulation of the blood flow is brought into operation every 
thing being centred on the achievement of two objects (a) to 
tarry the all important oxygen to the muscles, and (b) to remove 
the excess of waste products as quickly as possible In vaolcnt 
exercise the common effort of all the cardio-vascular mechanisms 
involved is often inadequate, but fortunately the muscles and 
other organs do not require an immediate 5uppl> of sufficient 
oxygen to fulfill their needs, fortunately also the muscles can with 
stand a certcam degree of accumulation of waste products without 
much alteration of the intensity of the activity In other words 
the muscles can to some extent run into debt as regards the oxygen 
supply But the excess oxygen requirements must at some time 
be made good, or the activity will have to stop The complete 
adaptation of the vascular and respiratory systems, when the 
oxygen supply and the removal of waste products entirely meets 
the demand is achieved comparatively slowly The first period of 
severe muscular activity proceeds under somewhat less favourable 
conditions than hold after complete adjustment has been attained 
This IS probably the explanation of the phenomenon of “second 
wind ” The organism is better adapted to exercise the more 
rapidly this state of adjustment is reached 
bince the arterial blood is normally about 95% saturated with 
oxygen not much extra oxygen can be obtaintd by increasing the 
saturation of the haemoglobin As already explained the muscle 
obtains the required oxygen in two ways (a) by increased utiliza- 
tion of the oxygen of the blood, ^ e , by a greater desaturation of 
the haemoglobm, and (6) by an increase in the blood flow The 
first factor alone would be inadequate even if the museks were 
able to remove all the oxygen from the blood A simple example 
will serve to illustrate this If wc take the total blood flow as 4 5 
litres per minute, even if we make the impossible assumption that 
the whole of the blood goes through the muscles, it will mean thit 
the muscle^ will only be supplied with about 800 cc of oxvgen per 
minute Now the normal oxygen requirements at complete rc^t 
arc about 300 cc per minute and during severe exercise they m ly 
rise to 3,000 cc per minute or more Moreover, the desaturation 
of haemoglobm is never carried to completion and even during 
severe muscular exercise the venous blood still contains somt 
oxygcri Thus the mci eased oxygen demand can be met to only 
a hmited extent by increasing the coefficient of the oxygen ulili 
I zation 

The second factor namely the increase m the output of the 
heart, is far more important Amongst all the factors involved in 
1 this increase in tht blood flow, we will first consider the heart 
i This organ plays only a subordinate role The output of tht 
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heart depends on the inflow and, under normal conditions, changes 
in the activity of the heart have little or no etfect on blood flow 
The mam factor in the augmentation of the inflow concerns the 
peripheral blood vessels Considerable changes in the heart beat 
must, however, take place m order to make it possible for the 
heart to cope with the larger inflow The first effect of the larger 
inflow will be to increase the filling of the heart and therefore the 
output on account of the stronger beat Ihis is a purely auto- 
nntic 1 eat ion of the cardiac muscle, and is independent of the 
(intril nervous system The adaptation of a denervated heart 
stops it this point The limit to this adaptation of the heart 
musi le IS set by the pericardium The adaptation of the innervated 
heart docs not, however, slop here The increase in the strength 
of contriction m this case is out of proportion to the inflow, so 
that the heart becomes able to give progressively stronger beats 
It IS not only more filled in diastole but it also empties better 
during systole This additional strengthening of contraction de 
pends on the diminution of the influence of the vagus nerve, and 
on the excitation of the augmentor fibres of the sympathetic 
nc rv e 

But usually in addition to this increase in strength of the beat 
there is i quickening of the heart rate This is also based m the 
first instance on i diminution of the vagus tone, and probably m 
most cases on an augmentation of the sympathetic tone I uither 
inert ase of the inflow is therefore met by a corresponding quicken 
mg of the heirt heal The acceleration of the heart m muscular 
exercise is i purely reflex phenomenon, based (esi>eeially at the be 
ginning of the exercise) pirtly on impulses descending to the 
e irdiac mt dullary centres from the cortex of the hemispheres, 
which are probably conditioned reflexes In part the acceleration 
IS due to concurrent ehangts in the respiratory activity and to 
reflexes originating within the vascular system of the minnl itself 
We hive seen that each inspirxtory phase is accompanied b> a 
diminution of the vagus tone and hence by an act deration of the 
he irt Thus if the re is a greater number of respir itions per minute, 
the periods of accclention be tome more frequent and finally fuse, 
so that the periods of retardation typical of the expiratory state 
have no time to develop 

Amongst the reflexes which affect the cardiac rhythm and which 
originate within tht organs of the body itself, the reflexes from the 
he irt should be considered first It has been shown by several ob 
servers th it an increased inflow into the heirt brings about a reflex 
acceleration of the heart beat Changes in the activity of 
the heart should not be regarded as the cause of lncrea'^ed intensity 
of circulation, but as an adaptation which enables the mtrease 
to be performed 

The chief causes of increased total blood flow during muscular 
exercise can be grouped undei the following headings 

1 The increase in the aspiration by the thorax, 

2 The pumping iction of the contracting muscles, 

The increase in the imount of circulating blood , 

4 The diminution of the total vascular resistant t 
To these should be added the factors which are not likely to 
affect the total blood flow, but which alter the distribution of the 


blood betw^n the various organs These are 

1 The constnction of the splanchnic area, 

2 The dilation of the blood vessels of the muscles 

These factors have all been discussed in the preceding pages and 
need only be mentioned shortly The increased and more frequent 
expansion of the chest, which follows the deep)ening and acceler 
ation of respiration, accentuates the negative pressure in the tho- 
rax, and tends to dimmish the pressure m the large veins These are 
therefore more quickly and more completely filled with blood from 
the periphery The working muscles expel, by each contraction, 
blood from their capillaries to the veins, and thus actively help 
the propulsion of blood into the heart The spleen contracts and 
empties its blood into the vascular system, and an extra amount 
of blood thus becomes available The dilation of the blood vessels 
in the muscles is so intense that tht general resistance diminishes 
and the blood passes from the aorta into the venous system at a 
considerably faster rate All these factors art helped by the con 
traction of the splanchnic vascular arei, which diverts the blood 
to the muscles The blood vessels in the muscle dilate, and the 
capillaries open so that the capillary bed in the muscles may in- 
crease 40 to 100 times during maximal activity This dilation is 
chiefly if not exclusively due to the local production of vasodilator 
substances It is not at present known how far the vasomotor 
innervation participates in this dilation 

Ihus we see that during muscular exercise the organism meets 
tht demand for an inrreised oxygen supply to the muscle by an 
intruate series of correlated mechanisms The necessary adjust 
merits involve the respiratory system and the whole cardio-vascular 
system ind probibly afford one of the finest examples of co 
ordination that has yet been discovered m the realm of physiology 

(G An ) 
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